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"On the origins of RF-based location"
This paper will provide a brief survey of the origins of RF-based location technology through the beginning of the
Second World War. Direction finding (DF) was invented by John Stone Stone in 1902 and improved upon by Lee
de Forest, Ettore Bellini and Alessandro Tosi. Both radar and amplitude ranging date to 1904, although these
concepts were in advance of the ability of RF technology to implement. DF played a critical role in the First
World War, most notably in the naval Battle of Jutland. The requirement for accurate night-time direction led
classicist and cryptographer Frank Adcock to invent an improved DF system. In the 1920's, DF and related
concepts came of age for civilian applications like navigation. Inventors of the period introduced a variety of other
techniques were introduced including time-of-flight or transponder ranging. By the time of the Second World
War, DF was a mature field and additional novel RF-based technologies were ready to be developed. [C1]

"Body-worn passive planar harmonic tag design for use with Doppler radar"
A body-worn passive planar harmonic tag for sensing and uniquely isolating human respiratory motion using a
Doppler radar has been designed, fabricated and tested. Agilent's advanced design system 2006 provided a
simulation and performance evaluation platform. This design flow is applicable for any tag design and not just
dipoles which has been the design of choice for others in the past. The tag has been designed for 2.45/4.9 ghz
and shown to work at distances greater than 1 meter with transmitted power levels of 10 mw. The implications of
this result is that the designed tag can be used to monitor and isolate a subject's cardiopulmonary chest motion
from extraneous motion, as well as enable positive identification of the subject in a suitable environment (in
home or hospital). [C2]

"The identification test of soil texture with ground penetrating radar"
The detection of soil texture needs nondestructive methods. Ground penetrating radar (GPR) develops fast in the
fields of geological and agricultural survey in the recent years. To get a quantitative recognition of soil texture,
experiments were designed with GPR of 500 MHz and 250 MHz frequency. Fine sand, sieved soil and natural
soil were selected and tested indoors to acquire basic soil properties, amplitude attenuation characteristics and
speed of electromagnetic wave. Compared to the experimental results outdoors, soil texture in the spots can be
identified and classified. The strong signal changes only happened at the surface of the medium. The study
results also showed GPR could recognize silt loam and sand loam, which help us analyze the effects of soil
texture on soil dielectric characteristics in the further research. [C3]

"MEMS-4-MMIC: Advances in combined GaAs MEMS-MMIC technology"
This article describes the progress made during the first project year of the FP7 EU-project MEMS-4-MMIC that
focuses on the merging of innovative RF-MEMS switch designs with established MMIC-technology. The ultimate
goal is to include RF-MEMS switches into a standard commercial foundry process. Such switches will then
become standard building blocks for MMIC circuits such as transistors, resistors and capacitors. Besides the
development and qualification of the MEMS-MMIC designs and processes, MEMS-MMIC components are
designed for specific applications (phased arrays, switch beam networks, etc.) that will benefit from this type of
building blocks. First prototypes of latter components have been realized and measured in the first year of the
project, and are presented in this paper. [C4]

"Enabling technology for heart health wireless assistance"
Several advances have been done in wireless body area networks for bio-monitoring, as confirmed by the fine
tuning of ad-hoc standards for networking, controlling and managing a distributed sensor platform around the
human body. Efficient wireless networks are becoming commercially available for several applications. In spite of
that, sets of "invisible" sensors for monitoring bio-signals are still expected as enabling technology for mass-
market applications. This paper aims at reviewing the current state of the art, and identifying some existing open
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issues and added functionalities desirable for the future in heart health wireless assistance. Some results
emerging from the on-going research are presented, focusing on the implementation of an innovative contact-
less miniaturized radar sensor for cardiopulmonary monitoring within a wearable textile platform. The expected
future developments toward a wireless body area network are reported and discussed. [C5]

"Reliable automotive pre-crash system with out-of-sequence measurement processing"
In an automotive pre-crash application, it is vital to quickly and accurately estimate the position and velocity of
objects in the frontal area of the vehicle. To improve such estimations, several radar sensors are fused to detect
objects. Due to their different performance characteristics, their measurements can arrive at the pre-crash
processing unit out-of-sequence. This work presents several techniques to integrate measurements into a
tracking algorithm that arrive with such an out-of-sequence measurement (OOSM) scenario. A comprehensive
complexity analysis of the algorithms is also presented. Most importantly, the algorithms are run on a test vehicle
during real crash scenarios. The algorithms' performance is evaluated against reference data from a highly
accurate laser scanner. It is shown that using advanced OOSM algorithms in pre-crash systems significantly
increases performance and reduces computational cost compared to previous approaches. [C6]

"Improved scatterometry time to solution for leading-edge logic applications"
This paper describes an innovative approach to scatterometry modeling, significantly reducing time to solution
compared to the industry's current best practices. One of the drawbacks to traditional scatterometry
measurement techniques is the time required to optimize the model, which includes material optical constant
extraction, model build time, initial model optimization, and model testing. A novel methodology that includes both
stability and self-consistent scatterometry accuracy prediction can achieve an order of magnitude gain in
productivity over prior methods. This technique creates opportunities among semiconductor chip manufacturers
for wider scatterometry adoption at advanced technology nodes, where scatterometry is often the only reliable
non-destructive metrology for device structure dimensions. The reductions in cycle time and improvements in
accuracy prediction are keys to the success of scatterometry as an enabler for advanced process control and
monitoring. This paper presents results on a conventional poly gate litho and final inspection and on leading-
edge high-k metal gate after-etch applications. Spectroscopic ellipsometry is used to collect spectra from the
gratings on the wafers. Then scatterometry results are obtained using the new approach and via traditional
industry-accepted procedures to compare time to solution. To confirm the validity of the results, reference
metrology data are collected on a CDSEM and TEM and the total measurement uncertainty is evaluated. [C7]

"Low cost microstrip patch antenna array using planar waveguide technology for emerging
millimeter-wave wireless communication"
With rapidly increasing demand for bandwidth, and the recent advances in nano-metric Si-based integrated
circuit technologies, millimeter-wave (mmW) systems are finding numerous commercial applications, which,
unlike military and scientific usages, are extremely cost sensitive. A wide range of applications at mmW
frequencies can be found in such area as wireless communications network (60 GHz), automotive radar systems
(79 GHz), and passive mmW imaging (91GHz). Microstrip patch antenna (MPA) arrays are known to have
advantages of low profile and ease of manufacturing. However, the efficiency of MPAs with large aperture is
degraded due to feeding loss. Recently, a low cost, high Q- factor planar feeding scheme using substrate
integrated waveguide (SIW) has been reported. The proposed design has promising characteristics including a
high radiation efficiency. In this paper, a novel high radiation efficiency SIW-fed MPA array (SIW-MPA) is
presented. Single element, series fed linear array 1 × 8, MPAs are designed at mmW- frequency range. The
numerical results (simulations using HFSS) for the designed antennas are presented to characterize their
performances. [C8]

"An Internet File Transfer Service for Mobile Phones with Limited Connectivity"
Nowadays, users of mobile phones generate too many files that have to be frequently downloaded to an external
storage repository (freeing local space), using a USB cable or a short-range wireless connection such as
Bluetooth. This situation is very common in developing countries where there are not many available wireless
networks, restricting the user mobility. This paper presents an Internet File Transfer Service (FTS) for mobile
phones with limited connectivity. It is a service that can be used through a set of functions (API) that facilitates
file transfer between mobile applications and external storage servers, taking advantage of different wireless
networks. The FTS selects the best wireless connection (WiFi, GPRS or UMTS) taking into account accessibility
and cost of the service. FTS is able to use the Multimedia Messaging Service (MMS) as an alternative options for
transferring files, which is especially useful when the mobile phone connectivity is limited. It is based on the
J2ME platform. As a use case, a mobile application named Swapper was built on top of the FTS. When the
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mobile phone memory runs out, Swapper automatically sends selected files to a web storage server using the
best connection available, increasing the storage space in the mobile phone. Swapper includes an efficient
replacement policy that minimizes the latency perceived by users. [C9]

"Advanced through-the-wall radar imaging using spectral and wall estimation techniques"
Two techniques are introduced and combined to improve SAR imaging of TWR scenarios, namely wall estimation
and spectral estimation imaging using MUSIC. It was shown that homogeneous walls can be eliminated from
SAR images although a significant amount of clutter remains if the wall shows inhomogeneities. Furthermore,
applying the MUSIC algorithm can significantly clear up the image and make the targets behind the wall more
visible. In conclusion, both the described wall estimation technique and MUSIC imaging can enhance TWR
images, allowing a clearer interpretation or building a more reliable basis for further processing like target
detection. [C10]

"Numerical vibration analysis of a SAR antenna"
Advanced military aircrafts and modern Medium/High Altitude Long Endurance aircraft or unmanned aerial
vehicles will be equipped with structurally integrated array antennas for radar applications. The inertial forces and
the aerodynamic loads will cause deformations and vibrations of the total antenna. The influence of deformations
and vibrations will be most significant on array antennas, which are large in terms of wavelength (high gain
antennas). An example of such an antenna is an array antenna for side-looking Synthetic Aperture Radar (SAR)
mounted on the aircraft. ASELSAN SAR applications require highly directional antennas with a narrow beam and
low side-lobe levels. In order to design a light and minimally vibrating SAR antenna, modal design is applied to
virtual model of the preliminary design. Then, the physical model development tests and integration verification
tests will be applied on the later design steps. [C11]

"Applying non-iterative phase errors compensation method to restore radar subsurface image"
In this paper we describe a non iterative approach to evaluate and compensate the phase errors of radar
subsurface image, and implement the approach to the images based on the MARSIS (Mars Advance Radar for
Subsurface and Ionosphere Sounding) data. The main idea of the approach is to build the relationship by phase
error vector between the unknown perfect image and a given phase-corrupted image, use the no return area in
the perfect image as the constraint condition or known condition to solve out the phase errors vector directly.
[C12]

"ALIS: GPR for humanitarian demining and its evaluation in Cambodia"
The authors developed dual sensor ALIS, which is equipped with GPR and metal detector. The image
reconstruction algorithm is useful for clutter reduction and buried landmine image can be obtained. The system
has been evaluated by test in minefields in Cambodia and could detect more than 30 mines. We are planning to
continue this evaluation tests, and plan real deployments. [C13]

"Advances in waveguide-fed slot arrays"
Waveguide-fed slot arrays are employed in numerous radar, remote sensing, and communication applications in
ground and space systems. Professor Elliott's significant contributions paved the way for the eventual maturity of
the slot array antenna technology to the point that it is possible to design such systems in one pass without the
need for any experimental data. The author worked in a research group headed by Prof. Elliott and centered at
Hughes Aircraft Company, Canoga Park, CA in the early eighties. Later the author collaborated with Elliott in the
study of slot arrays for a decade with funding from the University of California and the Hughes Corporate office.
Subsequent work was funded by many sponsors. This paper reviews the advances made in the field of slot
arrays by the author in collaboration with colleagues and students. [C14]

"FDTD electromagnetic-acoustic model: A 2-D numerical coding framework"
In this work, we present a model of the electromagnetic and acoustic wave propagation using the Finite-
Difference Time-Domain (FDTD) (2,2) update scheme. The model can be used to validate various algorithms
used in previous numerical studies of microwave radar imaging, microwave tomography, and microwave-induced
thermoacoustic imaging. Our key contribution lies in the numerical coding frame work, which incorporates the
simulations of the two physical processes. The advanced efficiency and organization of the computational
approach, in turn, will help the development of flexible solvers. [C15]
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"A novel design of water environment monitoring system based on WSN"
The importance of maintaining good water environment highlights the increasing need for advanced technologies.
This paper proposes a novel design of water environment monitoring system based on wireless sensor networks
(WSN). The system consists of three parts: sensor nodes; sink nodes and data monitoring center. The sensor
nodes can be constructed with arbitrary parameter or multi-parameter sensor modules such as PH, dissolved
oxygen (DO), conductivity and temperature. The measurement capacity ranges from 0 to 14 on PH value; from
0~20 mg/L on DO; from 0~2 S/cm on conductivity. The sink nodes communicate with the local or remote data
monitoring center by RS232 or 3 G/GPRS. The performance shows the system can be effectively applied to
some water area such as aquiculture, lake and river for distributed water environment automatic monitoring.
[C16]

"Diversity employment into target plus clutter SAR imaging using MIMO configuration"
Multiple Input Multiple Output (MIMO) configurations in radar systems provide architectural and performance
advantage over conventional monostatic and bistatic systems due to the implicit diversity characteristics of any
MIMO system. Various authors are individually addressed either of these diversities. This work aims at
parameterizing all the three, spatial, frequency and waveform diversities and hence designing a new MIMO SAR
system for high resolution achievement. This system is designed taking into account both target and clutter, as
clutter background pollutes the images substantially. The parameterizations and hence the constraints obtained
on the system architecture and transmit signal properties ensure high resolution and better performance over
conventional SAR imaging systems. [C17]

"Comparison of hybrid-polarization with Quad-polarization schemes based on airborne SAR
images"
Now-a-days there has been growing interest in dual-pol systems, especially in hybrid-pol mode. In comparison
to quad-pol system, the dual-pol system has the advantage of halved average transmitted power and double
swath coverage. In this paper, we have discussed, in brief, the benefits of using hybrid-pol scheme. We also
present comparisons of hybrid-pol and Quad-pol data based on the amount of information content. The airborne
multi-polarization GTRI data set is used for demonstration. [C18]

"3 GS/s S-Band 12 bit MuxDAC on SiGeC technology"
In advanced applications such as digital radar, Ultra Wide Bandwidth communications and software defined radio,
the need for instantaneous bandwidth often drives system design decisions. Access to high speed data
converters enabling up and down conversion directly in the L Band and S Band removes the limit imposed by
bandwidth scarcity and allows the design of flexible and simplified system architectures. Broadband DAC's
(Digital to Analogue Converters) are key enabling components which open up new design opportunities for digital
Synthesizer systems. In this regard, this paper describes a new 12 Bit 3GS/s DAC, based on a 200 GHz SiGeC
bipolar Technology, which enables direct synthesing of 1GHz arbitrary waveforms directly in the high IF
(S_Band) region closer to the Antenna. [C19]

"Advanced switch-mode concepts using GaN: The class-S amplifier"
Efficiency of power amplifiers for the wireless infrastructure is presently a hot topic. Switch-mode type amplifiers
and/or more complex concepts, e.g. Doherty or envelope tracking (ET) are being explored intensively, exploiting
the potential of GaN technology. This paper contributes recent results on a related approach, the class-S
concept, which offers also compatibility with digital baseband processing. Its potential is evaluated based on
realizations for the 450 MHz frequency band with GaN MMICs. [C20]

"Inter-period compensation of the unambiguity range degradation in polarimetric FMCW radar with
time-shifted dual-orthogonal signals"
This paper describes a new type of sounding signals for polarimetric FMCW radar and the corresponding signal
processing technique. This technique coordinates continuous transmission of two bi-cyclic LFM-signals on
orthogonal polarizations and applies an advanced de-ramping processing on receive. The first signal consists of
two identical LFM-signals; the second one has time shift relatively first and is composed by the same LFM-signal
and its copy having negative sign. The time between the components of sounding signal prevents the frequency
overlap between polarimetric components of scattered signal in the branches of every polarimetric radar channel.
Thanks to this frequency gap between the signals in every time instant, a high-isolation level in polarimetric
FMCW radar channels can be provided. However, the use of two LFM-signals having the same form but a
relative time shift can decrease the unambiguity range, because the delayed signals scattered by far-located
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objects (interfering signals) can be determined as useful signals scattered by close-located objects in a cross
branch in a polarimetric radar channel. The use of the proposed bi-cyclic LFM-signals and the additional
summation units in the de-ramping filter allows the suppression of these interfering signals due to the phase sign
change of the beat signals. As result, the developed de-ramping processing technique can be used in
polarimetric FMCW radar receiver providing high-level cross-channels isolation without unambiguity range
degradation for estimation of all elements of the radar target scattering matrix. [C21]

"Global environment interpretation from a new Mobile Mapping System"
We present in this article different algorithms designed for automatic road environment interpretation, from a
large amount of data, acquired by embedded sensors. Road markings and traffic signs are extracted then
interpreted by means of original image processing techniques whereas road geometry is computed through lidar
range data analysis. The outputs of all these algorithms are gathered into a single tool, which manages a precise
and global geographic database in order to produce advanced maps. These maps can further be used for
intelligent navigation. [C22]

"Vehicle localisation using a single camera"
Lots of rear end collisions due to driver inattention have been identified as a major automotive safety issue. A
short advance warning can reduce the number and severity of the rear end collisions. This paper describes a
Forward Collision Warning (FCW) system based on monocular vision, and presents a new vehicle detection
method: appearance-based hypothesis generation, template tracking-based hypothesis verification which can
remove false positive detections and automatic image matting for detection refinement. The FCW system uses
time to collision (TTC) to trigger the warning.In order to compute time to collision (TTC), firstly, haar and
adaboost algorithm is utilized to detect the vehicle; Secondly, we use simplified Lucas-Kanade algorithm and
virtual edge to remove false positive detection and use automatic image matting to do detection refinement;
Thirdly, hierarchical tracking system is introduced for vehicle tracking; Camera calibration is utilized to get the
headway distance and TTC at last. The use of a single low cost camera results in an affordable system which is
simple to install. The FCW system has been tested in outdoor environment, showing robust and accurate
performance. [C23]

"Fusion of occupancy grid mapping and model based object tracking for driver assistance systems
using laser and radar sensors"
in this paper we present a novel environment perception system based on an occupancy grid mapping and a
multi-object tracking. The goal of such a system is to create a harmonic, consistent and complete representation
of the vehicle environment as a base for future advanced driver assistance systems. In addition to a
mathematical formulation of the problem we present a robust algorithm to detect dynamic obstacles from the
occupancy map and show how both, the mapping process and the tracking can benefit from each other.
Therefore, the concept of moving objects with associated dynamic cells is introduced. The presented techniques
are applicable to both 2D and 3D mapping and can be also extended to correct the ego motion from the
occupancy map and the object tracks. Unlike many publications over the last years our work provides real time
performance and an accurate detection of obstacles with real laser and radar sensors and can fulfill  the
requirements of future driver assistance systems. [C24]

"LIDAR-based road and road-edge detection"
In this paper, a LIDAR-based road and road-edge detection method is proposed to identify road regions and
road-edges, which is an essential component of autonomous vehicles. LIDAR range data is decomposed into
signals in elevation and signals projected on the ground plane. First, the elevation-based signals are processed
by filtering techniques to identify the road candidate region, and by pattern recognition techniques to determine
whether the candidate region is a road segment. Then, the line representation of the projected signals on the
ground plane is identified and compared to a simple road model in the top-down view to determine whether the
candidate region is a road segment with its road-edges. The proposed method provides fast processing speed
and reliable detection performance of road and road-edge detection. The proposed framework has been verified
through the DARPA Urban Challenge to show its robustness and efficiency on the winning entry Boss vehicle.
[C25]

"Road obstacle classification with attention windows"
A learning system for detection and classification of road obstacles, such as vehicles and non-vehicles, is
proposed which utilizes information from multiple sensors. An advanced range sensor guides a selection of
candidate images provided by the camera for subsequent analysis. A competition based learning algorithm is
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used to distinguish between representations of different obstacles. High classification accuracy is demonstrated
in a realistic variety of driving conditions in the presence of intentional data mislabeling in the two-class setup
with state-of-art image descriptors. [C26]

"Multiple hypothesis tracking for automated vehicle perception"
The use of multiple hypothesis tracking has proven to provide significant performance benefits over the single
hypothesis GNN or the PDA algorithm. Automotive sensors like radars, laser-scanners or vision systems are
being integrated into vehicles for commercial or scientific purposes, in increasing numbers over the last years.
As a result, there is profound literature on this area and several approaches have been proposed to the problem
of multi-target, multi-sensor target tracking. The most advanced vehicle applications allow the use of highly or
even fully automated driving. Of course, these applications require an accurate, robust and reliable perception
output so that the vehicle can be driven autonomously. The HAVEit EU project investigates the application and
validation of automated vehicles applications, technologies that are going to have great impact in transport safety
and comfort. In this paper the MHT algorithm is applied to real sensor data, installed in Volvo Technology vehicle
demonstrating Automated Queue Assistance. In conjunction with simulated scenarios, the benefits in tracking
performance compared to conventional GNN tracking are presented. [C27]

"Efficient occupancy grid computation on the GPU with lidar and radar for road boundary detection"
Accurate maps of the static environment are essential for many advanced driver-assistance systems. In this
paper a new method for the fast computation of occupancy grid maps with laser range-finders and radar sensors
is proposed. The approach utilizes the Graphics Processing Unit to overcome the limitations of classical
occupancy grid computation in automotive environments. It is possible to generate highly accurate grid maps in
just a few milliseconds without the loss of sensor precision. Moreover, in the case of a lower resolution radar
sensor it is shown that it is suitable to apply super-resolution algorithms to achieve the accuracy of a higher
resolution laser-scanner. Finally, a novel histogram based approach for road boundary detection with lidar and
radar sensors is presented. [C28]

"A high-performance heterogeneous embedded signal processing system based on serial RapidIO
interconnection"
The demand for high-performance embedded signal processing systems has expanded rapidly in recent years.
As applications requiring faster computation capability, higher throughput bandwidth and more flexible
interconnection, traditional embedded signal processing systems could not meet the demand of ever-increasing
performance. The paper designs a high-performance heterogeneous embedded signal processing system based
on the serial RapidIO interconnection to fulfill  the next generation radar system. The system is designed based
from aspects of computation capability of single processor, scale of parallelism in system, arrangement of
memory architecture, interconnection topology and bandwidth. The system consists of three modules which are
high-speed AD module, heterogeneous processing module including FPGA and CPU and RapidIO switch
module. The system conform to Advanced Mezzanine Card (AMC) Standard and AdvancedTCA Standard and all
modules aggregated by serial RapidIO. The system can perform up to 2 Gsps sampling rate, up to 550MHz
processing capability on FPGA and 1.5 GHz on CPU and up to 80 Gbits/s aggregate bandwidth. And finally
applications such as system dataflow and control are presented. [C29]

"Practicable Research on Suppressing Angular Glint Base on the Target's RCS Weights"
Aim at the problem of glint in amplitude-comparison monopulse radar, the text uses the target's RCS weights
method to suppress glint. For the effect of the method, besides using the simulation of extended target, the text
uses real data of amplitude-comparison monopulse radar to validate the algorithm, and explains the adjust when
way used for real data, finally demonstrates the suppressing effect and advances the practicable way for use.
[C30]

"Speed Measurement and Error Simulation for Three Stations Linear Array with Very Short
Baseline"
The method by single station speed measurement presented in reference is further expanded. This calculation
method can directly survey the uniform flight speed of target, only based on the actual measured frequency, by
three stations linear array with very short baseline. Firstly, making use of Doppler changing rate, we can obtain
both the specific value of advance angle and the specific value of frequency difference between adjacent
measuring stations. Then, by combining it with the specific value of Doppler shift between adjacent measuring
stations, the initial solution of advance angle can be solved. In order to exactly solve the advance angle, the
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relationship between tangential velocity and Doppler shift is found by decomposing Doppler shift in each
detection nodes which is used for iterative computation. And then, the tangential velocity of Doppler changing
rate is replaced by the one obtained from Doppler shift and iterative computing equation is constructed. The
elementary analog calculation shows that analog error is not inversely proportional to basal line length and the
iterative program can still produce true result when the basal line length is by far less than a wavelength. [C31]

"Precise diameter measurement of reinforcing bar and steel pipe based on bi-static model using
microwave radar"
In this report, a novel signal processing method for microwave radar is considered, in order to realize precise
diameter measurement of the reinforcing bars and the steel pipes in the concrete structures. Particularly, a
geometric analysis which is considering the bi-static antenna configuration for the microwave propagation paths
is introduced, and a diameter of the buried circular target object has been tried to measure precisely. In the
proposed geometric analysis, the accurate microwave propagation length, or the accurate propagation time
estimation is necessary for precise diameter measurement. Then, the improved cross-correlation envelope curve
method is newly proposed, and superior propagation time estimation accuracy over the sampling interval has
been accomplished. Finally, an effectiveness of the proposed methods has been confirmed experimentally, by
applying them to the diameter measurement of the steel pipe in the air. Their experimental results show that the
proposed methods have certain advanced performances for a precise diameter measurement. [C32]

"Waveform diversity & knowledge based systems"
Summary form only given. Waveform diversity is an emerging technology that has dramatically altered the
development of futuristic radar systems, as has knowledge based processing and control. With increasing
numbers of radio frequency sensors and communications systems, battlefield scenarios have become more
complex and continuously redefined. Our challenge will be to effectively use this technology to enhance overall
performance of advanced radar systems operating within available spectrum in these battlefield environments.
Technologies essential to this goal include cognition and knowledge based systems for waveform generation
timing and control, and intelligent radar signal/data processing for detection, parameter estimation and track
processing. Cognition is defined as the act or process of knowing, including both awareness and judgment.
Awareness of the dynamically changing spectral environment and judgment for the selection of optimal waveform
parameters and sensor placement will enable dramatically improved performance for target
surveillance/reconnaissance in addition to enhanced interference mitigation. A confluence of factors and
technologies now makes waveform diverse knowledge based systems a logical and affordable alternative to
classically designed radars. [C33]

"Learning the track and planning ahead in a car racing controller"
We propose a robust approach for learning car racing track models from sensory data for the car racing
simulator TORCS. Our track recognition system is based on the combination of an advanced preprocessing step
of the sensory data and a simple classifier that delivers six types of track shapes similar to the ones a human
would recognize. Out of these, establishing a complete track model is straightforward. This model provides an
information advantage to controller strategies, as it generally enables planning. We demonstrate how such a
planning controller can be derived by a mixture of expert knowledge and a simple evolutionary learning approach
and give experimental evidence that knowing not only the current conditions but also the big picture of the track
is beneficial, as may be expected. [C34]

"Tracking People with a 360-Degree Lidar"
Advances in lidar technology, in particular 360-degree lidar sensors, create new opportunities to augment and
improve traditional surveillance systems. This paper describes an initial challenge to use a single stationary 360-
degree lidar sensor to detect and track people moving throughout a scene in real-time. The depicted approach
focuses on overcoming three primary challenges inherent in any lidar tracker: classification and matching errors
between multiple human targets, segmentation errors between humans and fixed objects in the scene, and
segmentation errors between targets that are very close together. [C35]

"Micro-doppler extraction of vibrating target based on dual-channel ATI technique in SAR"
Aiming at extracting the time-varying micro-Doppler feature of the ground vibrating target within ground clutter
environment, the method of micro-Doppler extraction based on dual-channel ATI technique is presented. The
ATI technique is utilized to suppress the ground clutter, and preserve the interferometric signal of the vibrating
target in the raw data domain, which is presented as a straight line along the azimuth direction. According to this
feature, we can find out which range cell the signal locates at, and then by taking the time derivative of its
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phase, the micro-Doppler modulation can be obtained. Compared to the single-channel situation, there is no
need to compensate for the Doppler shift caused by the radar's translation in advance, and we can obtain the
micro-Doppler feature induced by the vibration in any direction, which will help to reduce the computation burden
and improve the target detectability. Simulated results verify the validity of the proposed method. [C36]

"A new class of microwave filters using vertically stacked coupled open loop resonators"
The design of microwave bandpass filters with compact circuit size has attracted tremendous research interests
worldwide recently since the well-established traditional techniques do not satisfy this requirement. Development
of advanced technology in emerging wireless communications such as multifunction ultra-wideband (UWB)
systems, personal communication network WLAN, Bluetooth and remote sensing and imaging radars; demand
ultra-high integrating density components and techniques. The bandpass filter should also be able to offer a
good performance, constant group delay over the desired passband, high selectivity, wide band rejection, low
insertion loss, low manufacturing cost and high reliability. [C37]

"Beampattern optimisation for sub-arrayed MIMO radar for large arrays"
The estimation of the direction of arrival (DOA) of signals in the far-field of an array has been an area of
continued research. Recent advances in MIMO radar techniques have led to results whereby prior knowledge of
the approximate target locations is used to generate arbitrary signals which are transmitted from an active array
to improve DOA estimates. This would be a useful in a scenario such as target tracking. However, this neglects
the complexities of the hardware required for larger arrays, and further, the amount of computation required on
the transmit side alone. A sub-optimal method employing sub-arrays to reduce hardware requirements, and a
low complexity algorithm to determine the optimal steering vectors for the arrays is presented and compared to
the optimal full diversity transmit strategy. [C38]

"Polarimetric phased array weather radar: Concepts for polarimetric calibration"
The National Severe Storms Laboratory (NOAA-NSSL) and the Advanced Radar Research Center at the
University of Oklahoma (OU-ARRC) are presently involved in the design, development and construction of a
cylindrical polarimetric phased array radar (CPPAR) to demonstrate polarimetric capabilities for weather sensing
within the Multi-function Phased Array Radar (MPAR) project. The bias in radar meteorological polarimetric
variables is dependent on a number of parameters like cross-to-copolar gain ratio, integrated cross-polarization
level, cross-to-copolar phase, copolar beam-width mismatch and beam pointing angle mismatch [1-2]. In the first
part we present a preliminary system design for CPPAR, in the second part we present a procedure for
polarimetric calibration using a target of opportunity, namely rain. Polarimetric calibration such as this one is
extremely important for polarimetric phased arrays, since calibration needs be done on a beam by beam basis.
[C39]

"Slocum Glider energy measurement and simulation infrastructure"
Autonomous underwater vehicles (AUVs) are indispensable tools for marine scientists to study the world's
oceans. Depending on their missions, AUVs are equipped with advanced sensors (sonar, cameras, acoustic
communication, bio-sensors), have on-board computers for data analysis (image analysis, data compression),
and are capable of on-board decision making (resource planning, swarming). Since AUVs operate solely on
battery power, power and energy management is a crucial issue. Mission-critical tradeoff decisions have to be
made between energy consumption and sensing, data processing, and communication activities. Mission
planning has to consider these tradeoffs when provisioning resources for expected future events, or when
dealing with changing environmental conditions such weather, water currents, and seafloor profiles. Effective
power and energy management requires knowledge about the actual energy consumption of each active
component within the AUV. Effective planning requires simulators that can predict energy consumptions based
on expected future events and environmental conditions. In this paper, we discuss the design and
implementation of a power measurement infrastructure for the Teledyne Webb research Slocum glider. This
infrastructure can be used for online power/energy management or to better understand the time-dependent
energy consumption profile of the active glider components during a particular mission. We also discuss the
design of a new simulation environment for the Slocum glider which uses the power/energy data obtained by our
measurement infrastructure, in addition to seafloor and coastal radar information. We illustrate the effectiveness
of the new tools in the context of planning a glider flight across the continental shelf off the coast of New Jersey.
[C40]

"A recursive model for partially correlated χ2 targets"
This work considers the problem of χ2target detection in normal (Gaussian) noise. The single pulse power, and
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target RCS, are χ2distributed with an arbitrary form factor k. The correlation between pulses is determined by
target dynamics, according to a simple rule of thumb. The sequence of target pulses is constructed using a
recursive model of Markov chain, and the value of the correlation coefficient is derived. An approximation of
'strict sense χ2' is assumed for the probability density function (p.d.f) of the sum of the integrated pulses. The
form factor K of this density is calculated in terms of the correlation coefficient, number of integrated pulses and
the form factor for the single pulse p.d.f-k. By determination of the normalized threshold for the given
Pfa(probability of false alarm), the probability of detection-Pdcan be obtained. One way to do these calculations
is using the "universal detection equation" suggested by D.K Barton (7.2005). The model can be used in radar
system performance analysis and in simulations. The advantage of these methods is the elimination of the use of
tables and graphs, and enabling direct computations such as in multiple situation simulations. It can be done
using commercially available advanced mathematical software. [C41]

"Estimation of soil permittivity through autoregressive modeling of time-domain ground-penetrating
radar data"
Recent advances in context-dependent processing for vehicle-based route clearance suggest that information
regarding the environmental context associated with ground-penetrating radar (GPR) data can potentially be
exploited to improve target detection performance. In this work, a statistical approach to estimating soil
permittivity (dielectric constant) from raw time-domain data is presented as an alternative to electromagnetic
model inversion. First, a large set of GPR data was simulated using finite-difference time-domain (FDTD)
modeling over a heterogeneous subsurface with a rough air/ground interface. Physics-based features were then
extracted from the simulated data through autoregressive (AR) modeling of B-scan time slices. A linear least-
squares regression model was applied to the features, and experimental results indicate that the dielectric
constant of the base soil can be accurately predicted by the regression model. This approach has several
advantages over model inversion techniques for estimating soil permittivity, since it is causal, computationally
efficient, and does not require an analytical electromagnetic model a priori. [C42]

"Assessment of ASTER GDEM performance by comparing with SRTM and ICESat/GLAS data in
Central China"
Recently, a new Global Digital Elevation Model (GDEM) from optical stereo data acquired by the Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER) was released with the resolution of 1 arc
sec. In this study, the performance of the new ASTER GDEM is assessed by comparing with SRTM (the Shuttle
Radar Topography Mission) and point data from ICESat/GLAS (Ice, Cloud, and land Elevation Satellite/
Geoscience Laser Altimeter System). A 5°×5° area (30°-35°N, 110°-115°E) with varied terrain was chosen as
the study area. Standard DEM-to-DEM comparison, DEM-to-control-point comparison and visual analysis were
used to evaluate the ASTER GDEM quality. The results show that the ASTER GDEM has much fewer voids
than SRTM V2 (the version 2 SRTM). The ASTER GDEM has lower elevations (approximately -5m) compared
with SRTM, whereas the ASTER GDEM has higher elevations (approximately 15m) compared with ICESat/GLAS
points. To the vertical accuracy, the results of the ASTER GDEM compared with SRTM V4 (the version 4
SRTM), SRTM V2 and ICESat/GLAS points are 39.55m, 25.99m, 33.99m at 95% confidence respectively,
exceeding 20m estimated prior to the ASTER GDEM production. The poor accuracy may be related to the high
terrain relief and high ratio of lower stack number of the ASTER GDEM in the study area. The ASTER GDEM
shows better performance in the flat areas than that in the mountainous areas, and the accuracy improves with
the increasing stack number. The ASTER GDEM has many artifacts including inland water noises and straight
lines related to the irregular stack number boundaries, which are caused by the methodology to produce the
ASTER GDEM. [C43]

"Experimental analysis of ground speed measuring systems for the intelligent agricultural
machinery"
Measuring machine's speed precisely is quite critical for intelligent agricultural machinery. With Advanced RISC
Machines (ARM) as the speed measurement terminal, speed measurement precision was tested and studied
when the sensor was served by the encoder, inductance near-switch, doppler-radar and Global Positioning
System (GPS) in the Autumn-ploughed farmland. In a 40m-long testing distance, the measurement precision of
the above sensors was tested when the tractor driving at 4.0km/h, 5.0km/h and 6.0km/h. After the measured
speed data were contrasted to the theoretical data, the result proves that the coefficient of variation (CV) of GPS
is the highest; the data from the radar is most close to the theoretical data with the error of 2.03%; the biggest
error of the inductance near-switch is 2.82%; the biggest error of the encoder is 2.85%. The performance price
ratio of the inductance near-switch is the highest among the four, and it can meet the requirement of intelligent
agricultural machinery. [C44]
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"Direction to support ubiquitous city input/output system with geospatial image"
Geospatial information is used as a core base information for U-City in all areas including planning, construction,
operation, and management, and it is a service factor inevitable for U-City residents' convenience and safety.
Spatial information required for U-City are digital map, ortho image, various facilities drawing, estate site plan,
and so on. In addition, airborne/terrestrial LiDAR, RFID, aerial/satellite images, those can generate spatial
information, are also utilized in the construction of new city. Especially, satellite image has advantage that it isn't
limited in acquiring range, and can obtain extensive geographical data as it can photographing broad area in
short time comparing to aerial image. Because recent rapid development in spatial resolution, studies for the
extraction of spatial information base on satellite image are also actively in progress. [C45]

"Spatial-harmonic magnetrons with cold secondary-emission cathode: Towards unlimited lifetime"
Spatial-harmonic magnetrons with cold secondary-emission cathode are efficient high-power millimeter-
wavelength oscillators. Advances in the design, realizations, and investigation of such magnetrons are reviewed.
Potentials for further increasing of the lifetime of the spatial -harmonic magnetrons are considered in more
details. [C46]

"Frequency bandwidth narrowing technology for cavity magnetrons installing cavity magnetrons
into commercial marine radar"
The unmodulated pulse magnetrons design and technology has advanced over the last seven years at New
Japan Radio Co., Ltd. (New JRC). These developments have resulted in a dramatic reduction in the unwanted
emission levels produced by magnetron devices. This was necessary to meet the increasing global demand for a
more efficient use of the radio frequency spectrum, which is seen as a limited and scarce resource. These
magnetrons utilise new techniques to reduce the unwanted emissions, while also improving the spectrum in the
utilised frequency bandwidth. This paper explains in detail the processes and methodology used to reduce the
unwanted emission levels for unmodulated pulse magnetron devices. In addition, this paper will describe Japan
Radio's (JRC) commercial marine radar systems, operating in the S and X bands. [C47]

"Precise SAR satellite orbit parameters determination based on Ground Control Points"
Aim to solve the georeferencing problem of spaceborne SAR imagery, accounting for the orbit physics model and
the impact of the earth perturbations, some description models such as four parameters model and polynomial
model could be applied to determine the satellite orbit parameters. However the orbit state vectors solved by 5
satellite state vectors supplied by header file in SAR data files could hardly acquire precise orbit parameters,
which would greatly effect on the accuracy of co-registration, phase unwrapping, baseline estimation and the
generation of Interferogram and DEM (Digital Elevation Model). In this paper, combined with R-D (Range-
Doppler) conformation equation and earth ellipsoid equation, which explicitly describe the relationship of
corresponding pixel between the 2D image coordinate and the 3D cartographic coordinate of ground targets, an
advanced orbit model algorithm by adding few GCPs (Ground Control Points) to improve satellite state vectors is
presented. All the correlative formulas are deduced and the orbit parameters can then be iteratively determined
through solving a linear equation set consisting of the error equations from all GCPs under Recursive Least
Square (RLS) algorithm. The algorithm is tested on an ERS SCL (Single Complex Looked) scene with a series
of simulation experiments and the improved orbit parameters and contrasted with accurate SAR orbit data
supplied by DEOS institution of Delft University in Holland, which could be demonstrated of validity and stability.
[C48]

"A height-measuring algorithm applied to TERCOM radar altimeter"
Radar altimeter is applied to measure the height of an aircraft above the ground in terrain contour matching
system(TERCOM). The total performance of the TERCOM is almost determined by the height-measuring
algorithms embedded in the radar altimeter. When facing a complex terrain area with a large degree of
fluctuation, the traditional radar altimetry height-measuring algorithm performance will be greatly affected,for the
reason that wide-beam pulse radar altimeter illuminates widely. In order to solve the problem, this paper
proposes a new algorithm named average-height algorithm,and the detailed derivation is carried out. Simulation
and flying test has shown that it has good performance and can be applied to any kind of terrain. [C49]

"On mean revisit frequency of non-repeating satellite orbits with finite sensor range"
The length and the frequency of the visibility times during which a fixed ground station sees a non-
geosynchronous satellite is a function of the parameters of a fixed ground station and a function of the orbital
parameters of the satellite. The focus, in this paper, is on the mean revisit frequency of a non-geosynchronous
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satellite with non-repeating ground track as seen by a fixed ground station with a finite sensor range. A
mathematical analysis is provided for the calculation of the mean revisit frequency. There are several possible
application areas of such visibility statistics, like optimizing a gateway's latitude to maximize the mean revisit
frequency of a satellite, thus maximizing the communication possibilities. The analytical solution provides a good
match with simulation results at all latitudes and the mathematical background of the analytical solution is
foreseen to be useful for the analysis and design of satellite constellations. [C50]

"Portable satellite backhauling solution for emergency communications"
This paper describes the portable satellite backhauling solution for emergency communications used in the e-
Triage Project. The main objective of e-Triage is the efficient electronic on-site registration of the victims in Mass
Casualty Incidents (MCIs) to enable a fast distribution of the information to hospitals for a better handling of
victims. To achieve this, e-Triage designs the end device used to register the victims, the database where the
information of the victims is saved, and the communications infrastructure necessary to transmit the data, as
after a disaster event the terrestrial networks are likely to be overloaded, damaged or not operative, if they ever
existed. This paper focuses on the design aspects of a hand-luggage-size suitcase that offers GSM/GPRS and
WLAN to rescue teams and victims in the disaster area and connects them over satellite to the disaster-safe
area. [C51]

"Advances in CMOS SoC radar sensor for contactless cardiac monitoring"
The advances in the implementation of the wearable system-on-chip pulse radar sensor for contact-less cardiac
monitoring, designed and fabricated in 90 nm CMOS technology, are presented. The LNA, pulse generator and
delay generator have been measured and their performances have demonstrated a good agreement with the
simulation results. A review of the feasibility study based on building-block measurement results and system
simulations confirm at this stage the results of the preliminary feasibility study. [C52]

"The design of the integrated remote monitoring system based on Internet/GPRS"
By analyzing the problem of the current monitoring system, the design solutions of the integrated remote
monitoring system based on Internet / GPRS is proposed. The system is integrated multiple monitoring ways and
it can monitor multiple locations simultaneously. By phone software, short message and Web browser, users can
view video, temperature and humidity, smoke, infrared intrusion and other information of monitoring spots,and
also can remote control through these three ways. [C53]

"Design and implementation of web services based GPRS automatic meter reading system"
For the purpose of enhancing the management level of the meter reading of power enterprises, web services
based GPRS automatic meter reading system is put forward. In this paper, the characteristics of GPRS
technology and Web Services technology are analyzed, and the architecture of web services based GPRS
automatic meter reading system is designed. The front-end based on the GSM/GPRS network is implemented
by Java multi-threading and socket technology, Master station system implemented using Web Services
technology. At the lost of this paper, we will give the model design and key codes based on the latest Java Web
Services specifications JAX-WS. [C54]

"Design and implementation of marine dumping area's monitoring system based on GPS/GPRS"
In this paper, it advances the reasonable development programs of the waste dumping in the dumping areas and
achieve the position, navigation and monitoring of the ship-borne navigation monitoring system which based on
the GPS/ GPRS wireless remote monitoring technology on the embedded SPCE3200 platform. The software and
the hardware which are consisted of a ship-borne information processing termination are introduced. Our work
provides a low cost scheme for realizing the information-based management of the ship and the safety of the
shipping and the effective management of the dumping areas. [C55]

"Measurements of complex dielectric permittivity and magnetic permeability of carbon-coated Ni
capsules"
With advance of multiferroic composites it becomes increasingly interesting to measure both complex dielectric
permittivity and magnetic permeability simultaneously and preferably at high frequencies. In this work both of
these parameters in case of carbon-coated nickel nanocapsules (Ni@C) embedded into organic matrix were
measured in a waveguide set-up in 26-36 GHz frequency range. [C56]
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"Event Suppression for Safety Message Dissemination in VANETs"
With recent advances in vehicular technology, a variety sensors, radars and onboard computing systems have
enabled vehicles to become powerful information gathering and processing platforms. Sensors can continuously
monitor and interpret the vehicle's local environment and quickly detect dangerous situations. As vehicles in
close proximity detect the same dangerous situation they will inevitably broadcast messages relating to the same
event. As all these vehicles report on the same event broadcasting leads to dramatically excessive message
redundancy. In the paper we present the Event Suppression for Safety Message Dissemination (ESSMD)
scheme that reduces the number of broadcasting vehicles reporting on the same event. This scheme was
compared with existing aggregation strategies for safety-related message dissemination. Experimental results
using the OPNET simulator demonstrate that ESSMD significantly reduces redundant data transmissions and
does not add any extra end-to-end delay compared with existing aggregation strategies. However, ESSMD had
a decreasing probability of event reception due to an unreliable broadcasting protocol. The reception rate was
improved by the introduction of a scheme called ESSMD+Rep that increases the reliability of the broadcasting
protocol by repeating broadcasts at the source vehicles. [C57]

"A Bayesian perspective on sparse regularization for STAP post-processing"
Traditional Space Time Adaptive Processing (STAP) formulations cast the problem as a detection task which
results in an optimal decision statistic for a single target in colored Gaussian noise. In the present work, inspired
by recent theoretical and algorithmic advances in the field known as compressed sensing, we impose a
Laplacian prior on the targets themselves which encourages sparsity in the resulting reconstruction of the
angle/Doppler plane. By casting the problem in a Bayesian framework, it becomes readily apparent that sparse
regularization can be applied as a post-processing step after the use of a traditional STAP algorithm for clutter
estimation. Simulation results demonstrate that this approach allows closely spaced targets to be more easily
distinguished. [C58]

"ISR sensor processing and data exploitation"
Intelligence, Surveillance, and Reconnaissance, commonly abbreviated as ISR, refers to the system of sensors
(data collection assets) and data analysis and dissemination resources used to provide information about
strategic and tactical threats. The advances in ISR sensor technologies and the large amount of data generated
from ISR systems are putting a significant demand on signal processing and data exploitation. For example, an
electro-optical system can easily generate several billion bits per second while searching an area the size of a
small city. Therefore, onboard front-end signal processing is needed to reduce the amount of information to a
manageable size and to make the outputs compatible with existing and future communication links. Similarly,
there is increasing interest in allowing data exploitation on board the platforms. This talk will address examples
of front-end signal processing, demands in data exploitation, and associated high-performance embedded
computing for ISR systems. The discussion will conclude with an emphasis on graph exploitation approaches to
address the conversion of sensor information into knowledge that military forces and/or strategic analysts can act
on in a timely manner. [C59]

"Global Top-k Aggregate Queries Based on X-tuple in Uncertain Database"
A Top-k aggregate query, which is a powerful technique when dealing with large quantity of data, ranks groups
of tuples by their aggregate values and returns k groups with the highest aggregate values. However, compared
to Top-k in traditional databases, queries over uncertain database are more complicated because of the
existence of exponential possible worlds. As a powerful semantic of Top-k in uncertain database, Global Top-k
return k highest-ranked tuples according to their probabilities of being in the Top-k answers in possible worlds.
We propose a x-tuple based method to process Global Top-k aggregate queries in uncertain database. Our
method has two levels, group state generation and G-x-Top-k query processing. In the former level, group
states, which satisfy the properties of x-tuple, are generated one after the other according to their aggregate
values, while in the latter level, dynamic programming based Global x-tuple Top-k query processing are
employed to return the answers. Comprehensive experiments on different data sets demonstrate the
effectiveness of the proposed solutions. [C60]

"Research on key technologies of embedded GPS navigation"
Embedded GPS navigation, based on embedded platform technology, through GPS and GIS and combined with
handheld devices, achieves target location, path calculation, route guidance and surrounding search functions of
mobile users. This paper, Symbian OS mobile phones as the terminal, background Linux servers providing the
mapping service, path calculation, route guidance, networking search, location query and other functions, using
GPRS, WIFI and other wireless communication modes, achieves navigation services provided by professional
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navigation mobile phones on lightweight thin-client, and, at the same time, takes advantage of mobile phone
communication to achieve a certain degree of user interaction. Thus, based on the user interface on Symbian
platform, GPS, data persistence layer, audio and network programming, an overall solution is proposed and the
corresponding key technologies involved are discussed. [C61]

"Sensing, Triggers and Mobile (Meta)Data"
Processing spatio-temporal queries pertaining to the whereabouts of a large number of mobile entities has
traditionally been the topic of the Moving Objects Databases (MOD)research. More recently, due to the advances
in sensing and communication technologies, part of the Wireless Sensor Networks(WSN) applications have
focused on tracking of mobile objects. These two observations are enough of to warrant a "call" for a confluence
of two relatively new but established disciplines. However we observe that a research field of its own right and,
historically older than both MOD and WSN-traffic/transportation management-can also capitalize on merging the
existing experiences for its own information fusion desiderata In this talk, we will overview applications from
seemingly disparate domains and identify their commonalities in terms of the spatio-temporal contexts, and we
will discuss how a reactive behavior with pro-active consequences can be efficiently used for large-scale
management of mobile data and meta-data. [C62]

"Design alternatives for Foliage Penetration SAR ultra wideband waveforms"
Foliage Penetration SAR has achieved significant operational attention from both military and civilian
applications. To achieve the spatial resolution desired, the waveform must occupy fractional bandwidths near
100 percent, and integration angles on the order of π/2. Both design objectives are classified as ultra-wideband,
and require special constraints to allow operation in the crowded radio frequency spectrum. This effort examines
the SAR waveform design approaches, given the recent advances in digital waveform synthesis, to satisfy
frequency allocation constraints. [C63]

"Processing-based tuner gain correction in a wideband multi-channel receiver"
Modern radar systems often capitalize on advanced radio frequency components in the receiver front end to
include wideband tuners and amplifiers, highly stable local oscillators, and high-speed analog-to-digital
converters. Yet, technology demonstrators often emphasize either the hardware or the processing algorithm
rather than the end-to-end system. This paper presents the hardware characterization of tuner-gain mismatch in
a wideband multi-channel array and the subsequent signal processing calibration model. The gain model is
empirically found to follow a T-distribution and is used to balance the amplitude across the tuners as part of the
processing for time-frequency-beamforming. Phase is also shown to be the critical factor to completely correcting
phase mismatch. Here, we present details of the wideband receiver front-end and the signal processing
backend. [C64]

"High resolution radar imaging using coherent multiband processing techniques"
High resolution radar imaging techniques can be used in ballistic missile defence systems to determine the type
of ballistic missile during the boost phase (threat typing) and to discriminate different parts of a ballistic missile
after the boost phase. The applied radar imaging technique is 2D Inverse Synthetic Aperture Radar (2D-ISAR) in
which the Doppler shifts of various parts of the ballistic missile are employed to obtain a high cross-range
resolution while the resolution in downrange is achieved with a large radar bandwidth. For a 10 cm downrange
resolution, a radar bandwidth of more than 1.5 GHz is required. However, this requirement is not compatible with
EM frequency spectrum allocations for long range ballistic missile defence radars that operate in the L, S, and C
frequency band. In this paper, a novel coherent multiband ISAR imaging technique is proposed that employs two
or more narrowband radar systems that operate in different frequency bands. The coherent multiband imaging
process uses an advanced interpolation technique to achieve a very high downrange resolution and produces
little artifacts due to noise. [C65]

"Software-defined radar for MIMO and adaptive waveform applications"
The development of a software-defined radar testbed is described. The testbed is to be used to explore
advanced techniques such as multiple-input multiple-output radar and adaptive waveforms. The system features
a fully programmable, dual-channel, arbitrary pulsed waveform generator with a quadrature downconverting
receiver. The system can generate waveforms of up to 500 MHz instantaneous bandwidth at a center frequency
tunable from 2-18 GHz. The RF front end features two independent transmit and receive channels that can be
multiplexed between four dual-polarized transmit and four dual-polarized receive antennas. [C66]
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"Scaling radar measurements for advanced algorithms"
This paper describes waveform diverse signal measurements using a two channel laboratory radar system.
Using a combination of a Lab-Volt™ radar training system, Tektronix™ arbitrary waveform generator (AWG),
Tektronix™ digital oscilloscope (DSO), and Tektronix™ real-time spectrum analyzer (RSA), a two channel,
waveform diverse, multiple-input, multiple-output (MIMO) system is configured to collect both MIMO and bistatic
radar measurements. In the experiments, the radar operates at X-band and samples the echoes at radio
frequency (RF) before down-conversion into in-phase and quadrature (I/Q) channels. The laboratory environment
does not need any special treatment as an anechoic chamber because the system uses very short duration and
low power waveforms. Measured data for the MIMO radar is presented along with discussion of the bistatic
configuration. [C67]

"Advanced signaling strategies for the Hybrid MIMO Phased-Array Radar"
The Hybrid MIMO Phased Array Radar, or HMPAR, is a notional concept for a multisensor radar architecture
that combines elements of traditional phased-array radar with the emerging technology of Multiple-Input Multiple
Output (MIMO) radar. A HMPAR comprises a large number, MP, of T/R elements, organized into M subarrays of
P elements each. Within each subarray, passive elementlevel phase shifting is used to steer transmit and
receive beams in some desired fashion. Each of the M subarrays are in turn driven by independently amplified
phase-coded signals. This paper proposes new transmit signal selection strategies based on the observation
that some MIMO signal sets, such as those proposed by us previously, cause a very rapid sequential or raster
scan across some field of view. Exploiting this property allows one to create and process multiple beams
simultaneously. Furthermore, there exists a range-angle coupling in the transmit and receive signals that may
lead to high-resolution target localization. [C68]

"Extreme extended multi-wavelength propagation due to hot and dry air flowing over the Persian
Gulf"
Shallow surface radio frequency (RF) trapping layers or ducts form in stable internal boundary layers (SIBL)
when warm dry air flows offshore over colder and more humid sea surfaces. Depending on wind speed and land
sea temperature difference, these surface ducts can exist for hundreds of kilometers offshore and trap radar
energy in layers below 100m above sea level. This paper describes the performance of notional shore based S,
C and X band radars during a SIBL event. The three dimensional (3D) verified refractivity field is modeled by the
Coupled Ocean Atmosphere Mesoscale Prediction System (COAMPS®). The radar performance is modeled by
the Advanced Refractive Effects Prediction System (AREPS). [C69]

"Session 8E: Poster session (IV)"
{no data available} [C70]

"Analysis of frequency sharing between mobile systems and radiolocation radars in VHF band"
This paper provides the study results of separation distance for land mobile station from the space surveillance
radar operating in VHF band using methodology given in Recommendation ITU-R M.1461. Recommendation
ITU-R P.1546 model is used for calculation of propagation losses and time rate of 1% is applied. In this sharing
study, protection criteria based on the interference-to-noise ratio are applied, I/N = -6 dB for general land mobile
stations, and I/N = -10 dB for applications with greater protection requirements, such as public protection and
disaster relief (PPDR). [C71]

"The comparison between the TE21 mode and the four-horn monopulse technique for LEO satellite
tracking"
One of the most well-known techniques, which are used in the ground stations in order to track the LEO
satellites, is monopulse. Two most popular of them are four-horn and TE21mode monopulse techniques. In this
paper the monopulse tracking technique using TE21mode is analyzed and compared with the four-horn
monopulse tracking technique. The key parameters of TE21mode monopulse technique including the linearity
and slope of the error signal are calculated. It is demonstrated that the linearity of the error signal is improved in
comparison with the four-horn monopulse technique. Although the slope of the error signal decreases in the
TE21mode tracking technique, the estimation of the satellite angle is more accurate in most of the cases
compared to the four-horn tracking technique. [C72]

"Millimeter-wave design in silicon technologies"
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This paper presents the different aspects of the design in silicon from the applications to the implementations in
silicon technologies. The mmW technology features of advanced CMOS and BiCMOS will be discussed and their
potentialities for different mmW applications will be presented. A comparison of the different design techniques in
such technologies will be exposed before conclusions which summarize the advantages and drawbacks of using
silicon technologies. [C73]

"Session 11 overview: radar, mm-Wave, & low-power transceivers"
Advanced silicon technologies enable low-cost systems for emerging mm-Wave applications, such as multi-Gb/s
wireless communications at 60GHz, and automotive radar systems in the 24-to-26 or 77GHz bands. [C74]

"Katana: A Hot Patching Framework for ELF Executables"
Despite advances in software modularity, security, and reliability,offline patching remains the predominant form of
updating or protecting commodity software. Unfortunately, the mechanics of hot patching (the process of
upgrading a program while it executes) remain understudied, even though such a capability offers practical
benefits for both consumer and mission-critical systems. A reliable hot patching procedure would serve
particularly well by reducing the downtime necessary for critical functionality or security upgrades. Yet, hot
patching also carries the risk -- real or perceived -- of leaving the system in an inconsistent state, which leads
many owners to forego its benefits as too risky. In this paper, we propose a novel method for hot patching ELF
binaries that supports (a) synchronized global data and code updates and (b)reasoning about the results of
applying the hot patch. We propose a format, which we call a Patch Object, for encoding patches as a special
type of ELF relocatable object file. Our tool, Katana, automatically creates these patch objects as a by-product of
the standard source build process. Katana also allows an end-user to apply the Patch Objects to a running
process. In essence, our method can be viewed as an extension of the Application Binary Interface (ABI), and
we argue for its inclusion in future ABI standards. [C75]

"Multitarget track before detect with MIMO radars"
Recent advances in Multiple-Input-Multiple-Output (MIMO) radar systems show that they have the potential to
improve detection and localization performance of targets over bistatic and multistatic radars. Unlike beam
forming, which presumes a high correlation between signals either transmitted or received by an array, the
MIMO system exploits the independence between signals at the array elements due to transmit diversity.
Previous works focus on waveform design, signal processing and target localization with MIMO radars while no
attention has been given to tracking algorithms. In this work, the problem of tracking multiple targets using MIMO
radars is considered. The scenario includes multiple targets in a widely-separated MIMO architecture in which
Radar-Cross-Section (RCS) diversity can be utilized. Multi target version of Track-Before-Detect (TBD) algorithm
is implemented for the collected M ÃƒÂ— N orthogonal signals at the receiver, where M is the number of
transmitters and N is the number of receivers. Besides having the advantage of integrating information over time
on unthresholded measurements to yield detection and tracking simultaneously, the TBD technique enables
tracking and detecting targets in low Signal-to-Noise-Ratio (SNR) environments. Also, a modified multiple sensor
TBD, which weights the target observability to the sensor as a result of target RCS diversity in the likelihood
calculation to best fit the centralized MIMO tracking is proposed. Finally, Monte Carlo simulations are performed
to evaluate the performance of the proposed tracking algorithm. [C76]

"Development of Remote Monitoring Cardiac Patients System Based on GPRS"
Nowadays, the electrocardiograph (ECG) is certainly the most effective tool to identity anomalies in the cardiac
activity. In this paper, we propose a remote medical monitoring system for ECG data. The system is composed
of two parts, which are portable remote medical monitoring unit and the monitoring center. The portable remote
medical monitoring unit consists of Advanced RISC Machines (ARM) with the embedded operating system, a
custom ECG board, and a GPRS module capable of transmitting information to processing centers. The
monitoring center is composed of the monitoring station and the information processing system which realizes
information management, real-time analysis, wireless transmission, a warning mechanism for emergency and
ECG diagnosis. The aim of this project is to provide an ECG medical monitoring for the user (patient or potential
patient) at any time and any place, if there is any abnormal change of ECG data. [C77]

"Mapping Geo-Pathogenic Zones and required instrumentation"
Geo-Pathogenic Zones, the areas on Earth's surface where drastic disturbances of natural electromagnetic field
are detected, and their dire effects are no longer a mystery. Present human health issues cannot be resolved
without considering the influence of the natural environment on human organisms. In light of recent advances in
physics this important problem can no longer be ignored. The technological level of today's electrical engineering
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progress enables us to develop special instruments for scanning and mapping vast areas of landscapes to reveal
potentially harmful factors. Geo-pathogenic zones (GPZ) are a major cause of natural impact on humans.
Interaction of Earth's electromagnetic fields with local electro-physical heterogeneities are considered as a base
of GPZ. Extremely low frequency electric fields, ELFEF, influencing the human brain, have been experimentally
confirmed. The spinning electric field, another important phenomenon which can affect humans, has been
revealed and established experimentally. The instruments depicting negative influence of GPZ can also be
employed for water prospecting due to their capability to detect ELFEF and spinning fields. The results of this
research are shown as electro-physical mechanisms of GPZ. [C78]

"Microwave FMCW Doppler radar implementation for in-house pervasive health care system"
In recent years, the research in the area of ubiquitous healthcare has intensified. There are many technological
advances regarding the development of unobtrusive sensors for cardiac and respiratory activity, but the current
scenario is still far away from an everyday life fulfilled with ubiquitous healthcare systems. In this paper, it is
described the usage of 24GHz microwave FMCW (frequency modulated continuous wave) Doppler radar (MDR)
as one of the main components of a pervasive biomedical system that is part of an assistive environment for the
people with less mobility or people with long term health condition. As parts of the present work, in this paper
are mentioned the design and implementation of an assistive environment based on a MDR sensor, an
experimental study concerning the microwave Doppler radar characteristics and remote sensing of heart rate and
breath rate, based on acquisition and processing of the signals delivered by the used radar. [C79]

"Investigation of the Tilera processor for real time hazard detection and avoidance on the Altair
Lunar Lander"
The High Performance Processor (HPP) Task of the Advanced Avionics and Processor Systems (AAPS) Project,
part of the Exploration Technology Development Program (ETDP), was to evaluate several high performance
multicore processor architectures with respect to their ability to provide real time hazard detection and avoidance
for the Constellation Program's Altair Lunar Lander. In this paper we review the Tilera Tile64 processor, the
hazard detection and avoidance algorithm, strategies for parallelizing these algorithms, and preliminary
performance study results. We were presented with the requirements of 30 Hz LIDAR frame processing rate and
10 second processing time for ALHAT HDA processing and were able to meet that requirement with the Tile64.
We then project the performance of these algorithms on the OPERA MAESTRO Processor, a radiation tolerant
version of the Tile 64 being developed by the Boeing Company. [C80]

"Toward next generation of driver assistance systems: A multimodal sensor-based platform"
Achieving secure vehicles equipped with accident prevention systems is one of the greatest passions of
researchers in automotive laboratories. This article provides a detail description on the state of the art
techniques for road situation monitoring and driver's behavior analysis (human factors). The focus would be to
gain a practical multifaceted approach in order to simultaneous analysis of driver's distraction, and potential road
hazards to make an emergency intervention in case of dangerous driving situations. In this regard, a diversity of
information via Iris/Pupil status monitoring and EEG spectrum has been gathered and then fused with out-vehicle
sensors such as RADAR, LIDAR, Ultrasonic and Vision. In order to cope with computational complexities due to
multiple sensors, a heuristic method of multi sensory data fusion and fuzzy solutions has been developed. All
discussions are based on real sensors. The method could be applied on various driver assistance systems such
as cruise control, overtaking and lane keeping systems. [C81]

"An embedded control and monitor system for SAR using SOPC technology"
In the future, Synthetic Aperture Radar (SAR) requires enhanced capabilities, such as all-weather and better
resolving power, more widely used in sciences, etc. New system to improve the control and monitor capability is
desired by the development of the carrying-platform and SAR itself. A fast and small control and monitor system
has been developed and tested. It employs SOPC (System On Programmable Chip) technology to satisfy the
requirements of more advanced vehicle behavior in a small package, high-performance computing, and low
power consumption, etc. The system presented in this paper is designed of Xilinx VirtexII p20 chip; a 1553B
chip, an A/D chip has a SPI interface, etc. The project use PowerPC 405 embedded in V2P chip as a control
computer to save PCB space, reduce total power consumption and enhance the computing capability of the
system. This paper focuses on the design aspects of the hardware and the software of the system. Some
experiments' results are given in this paper. [C82]

"Design of unimodular sequences using generalized receivers"
This paper reviews recent advances in designing unimodular sequences with good auto/cross correlation
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properties along with a new approach that emphasizes on independent receiver design. The general problem is
to design single or multiple sequences with constant modulus in the time-domain such that their respective
matched filter outputs ideally resemble delta functions and the cross-matched filter outputs are zeros. In this
context CAN (cyclic-algorithm new) and WeCAN (Weighted CAN) have been proposed for designing such
sequences with good auto-cross correlation properties. In this paper, the equivalence of the CAN algorithms and
the classic Gerchberg-Saxton (GS) algorithm involving the sequential magnitude substitution operations in the
time and frequency domain is demonstrated. The design of unimodular sequences is further generalized here by
considering the receiver design to be more general than the respective matched input sequences. The receiver
design is carried out by taking care of the desired output requirements and the freedom present at the input can
be used to further minimize the output side-lobe level. [C83]

"Status and trends in AESA-based radar"
Radar technology, predominantly in the area of defence applications, is in a continuous process of extending its
present capabilities. Especially Active Electronically Scanned Array (AESA) radars, with their unprecedented
degree of operational flexibility, are currently about to revolutionise the performance of air- and spaceborne,
naval and ground radars. The current status of AESA radar and the trends in system and technology advances
are discussed. Trends on system level will be the use of MIMO-architectures and shared antenna apertures.
[C84]

"Advanced system level simulation of UWB three-dimensional through-wall imaging radar for
performance limitation prediction"
A system level framework has been developed to simulate the UWB three-dimensional through-wall radar
system and accurately predict its performance limitations. Only through a novel simulation model where Agilent
ADS Ptolemy simulation is used combined with its Matlab co-simulation, is it possible to accurately simulate the
UWB radar system. The developed simulation model has been validated experimentally using our UWB radar
prototype. The system model can be easily extended to other UWB radar systems by simply changing the input
pulse shape, UWB channel environment, wall characteristics, transceiver topology, etc. Various effects such as
signal quality, pulse shape, wall characteristics can be easily investigated and re-optimized for high performance
3-D imaging using our developed model. [C85]

"Status and trends in AESA-based radar"
Radar technology, predominantly in the area of defence applications, is in a continuous process of extending its
present capabilities. Especially Active Electronically Scanned Array (AESA) radars, with their unprecedented
degree of operational flexibility, are currently about to revolutionise the performance of air- and spaceborne,
naval and ground radars. The current status of AESA radar and the trends in system and technology advances
are discussed. Trends on system level will be the use of MIMO-architectures and shared antenna apertures.
[C86]

"Cable imaging with an active W-band millimeter-wave sensor"
A system that can detect wires and cables suspended in the air and give fair warning of such obstacles on
approach is highly desirable for both commercial and military helicopter pilots alike, given the recent increase in
wire strike accidents. This paper discusses the recent development of a flight capable active millimeter-wave
imaging system as a candidate and potential solution for such a system. The development methodology and
flight test results presented validate the functionality of this flight system as a useful development platform for
advanced system concept applications even beyond cable detection and imaging. [C87]

"Cable imaging with an active W-band millimeter-wave sensor"
A system that can detect wires and cables suspended in the air and give fair warning of such obstacles on
approach is highly desirable for both commercial and military helicopter pilots alike, given the recent increase in
wire strike accidents. This paper discusses the recent development of a flight capable active millimeter-wave
imaging system as a candidate and potential solution for such a system. The development methodology and
flight test results presented validate the functionality of this flight system as a useful development platform for
advanced system concept applications even beyond cable detection and imaging. [C88]

"Advanced system level simulation of UWB three-dimensional through-wall imaging radar for
performance limitation prediction"
A system level framework has been developed to simulate the UWB three-dimensional through-wall radar
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system and accurately predict its performance limitations. Only through a novel simulation model where Agilent
ADS Ptolemy simulation is used combined with its Matlab co-simulation, is it possible to accurately simulate the
UWB radar system. The developed simulation model has been validated experimentally using our UWB radar
prototype. The system model can be easily extended to other UWB radar systems by simply changing the input
pulse shape, UWB channel environment, wall characteristics, transceiver topology, etc. Various effects such as
signal quality, pulse shape, wall characteristics can be easily investigated and re-optimized for high performance
3-D imaging using our developed model. [C89]

"Advanced architecture for a low cost Multifunction Phased Array Radar"
MIT Lincoln Laboratory and M/A-COM are jointly conducting a technology demonstration of affordable
Multifunction Phased Array Radar (MPAR) technology for Next Generation air traffic control and national weather
surveillance services. Aggressive cost and performance goals have been established for the system. The array
architecture and its realization using custom Transmit and Receive Integrated Circuits and a panel-based Line
Replaceable Unit (LRU) will be presented. A program plan for risk reduction and system demonstration will be
outlined. [C90]

"Grid-cell combination in 3D-FDTD modeling of ELF propagation of the earth"
In this paper, we have developed a model of extremely low frequency (ELF) wave propagation based on an
advanced three-dimensional finite difference time-domain (3D-FDTD) method. We have studied the Schumann
Resonances (SR) of the earth and three different altitude profiles of conductivity in the lossy Earth-Ionosphere
Cavity. The eigen-frequencies of the model have been obtained, and the global averages of the vertical Erand
tangential Eθcomponents for these three different conductivity models have been investigated. [C91]

"Wavelets on nonuniform triangular meshes for fast basis transform"
Fast method of moment (MoM) solvers implement advanced algorithms like the fast multipole method (FMM) or
wavelet transform (WLT). Applying wavelet transform yields a sparsely populated matrix and enables fast
iterative solvers. However, the effort of performing the transform itself may significantly add to the overall
computational complexity. Traditional methods like multiplying with a change of basis matrix are very inefficient
concerning time and memory demands. In this paper, new wavelet functions are considered enabling a fast
wavelet transform that uses in-place operations and has low computational complexity. [C92]

"Advanced macromodel matrix structure cloning for FDTD"
We propose an improved macromodel-based technique for efficient analysis of the structures based on Photonic
Crystals (PhC). The technique involves a new structure of the coupling matrix and advanced cloning of not only
the macro-model Γ matrices, but also the coupling matrices SEand SH. The method allows one to shorten
considerably the preprocessing time, the RAM usage and also the iterating speed of performing FDTD. With this
scheme, it is possible to simulate efficiently up to several thousands of macromodels. [C93]

"THz Electronics projects at DARPA: Transistors, TMICs, and amplifiers"
Revolutionary THz transmitter and receiver demonstrations are the ongoing focus of a portfolio of programs
within the DARPA. Through the sponsorship of the Terahertz Electronics and related programs, a technology
base is being established to effectively generate, detect, process, and radiate sub-MMW frequencies to exploit
this practically inaccessible frequency domain for imaging, radar, spectroscopy, and communications
applications. Transistors, integration technologies, power amplification, and their precision metrology are the key
elements under active investigation. THz InP transistors have been achieved that have enabled the world's
fastest 0.48 THz monolithic integrated circuits. Compact THz high power amplifiers using micro-machined
vacuum electronic devices will enable radiation sources at 1.03 THz with 15 GHz of instantaneous bandwidth.
Ultimately, low-loss interconnects and integration techniques will couple TMICs with HPAs to enable THz
coherent heterodyne transceivers. [C94]

"Radar anti-jamming application of solid-state noise source"
Jamming reconnaissance receiver (JRR) is an important anti-jamming equipment of radar. In this paper, we
propose a compensation method based on solid-state noise source to against the performance degradation of
JRR caused by long-term aging, which can compensate all channels simultaneous and accomplish by JRR itself.
First, presented the structure of JRR, analyzed the principle and structure of solid-state noise source. To reduce
the influence of ambient temperature on compensation performance, then we given and compared two solutions:
constant temperature mode and table lookup mode. At last, advanced a method using attenuator to simulate the
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influence of long-term aging, and carried on a contrast test. The test results show that, the aging process has no
effect on the performance of JRR after the compensation based on solid-state noise source, the long-term
stability of JRR has been improved greatly. [C95]

"Variable structure multiple model particle filter for maneuvering radar target tracking"
This paper presents two methods for maneuvering radar target tracking, one is called variable structure multiple
model particle filter (VSMMPF), which combines the variable structure multiple model (VSMM) filter with a
Sampling-Importance Resampling (SIR) particle filter (PF); The other one is called modified adaptive gird multiple
model (AGMM), which is suitable when model parameter scope is unknown beforehand. PF is used to deal with
problems with arbitrary nonlinearities and non-Gaussian noise. Thus the combination of VSMM and PF is able to
deal with problems of nonlinearities, non-Gaussian and maneuvering. As one of the VSMM algorithms, Grid
adaptation (GA) is unique one which can produce new model-set that are not predefined and model parameter
can be any value within continuous model space. However, it only used to tracking maneuvering target in 2D
coordinate turn system. Our modified AGMM could track generic planar maneuvering target. Simulation results
indicate that performance of the algorithm VSMMPF outperforms interacting multiple model (IMM) PF and the
AGMM PF which combines AGMM with PF runs well especially when model scope is unknown in advance.
[C96]

"Space-time array processing based on ultrawideband throb signal"
Advanced radar and radio communication systems employ space-time array processing to improve performance
in terms of detection, resolution, and interference rejection. In this paper, we present the principle of space-time
array processing based on ultrawideband (UWB)-throb signal. Analogous to the well known (delay-Doppler)
ambiguity function, a space-time resolution (STR) function is derived and analyzed, by computer simulations, for
different signal and array parameters, i. e., pulse width, throb rate, array interelement spacing, and number of
array sensors. The structure of the STR function is composed of a narrow mainlobe and low-level sidelobes
located on the temporal-angular plane. Antenna energy patterns generated from the STR function clearly
demonstrate the dependence of angular resolution on the various signal and array-design parameters. The
trade-offs between the various design parameters for achieving high-angular resolution as well as high-temporal
resolution are attractive in practice. [C97]

"Stable filters: A robust signal processing framework for heavy-tailed noise"
The radar systems of the twenty-first century are being pushed to improve signal detection beyond current
capabilities. Current systems perform poorly when the clutter departs from the Gaussian model and becomes
heavy-tailed. We introduce stable filters as a general framework for signal processing in heavy-tailed scenarios.
The performance gains attainable from these filters can provide significant improvements to digital systems in
impulsive noise. Stable filters make use of advanced numerical optimizations to overcome the computational
complexity that is common in non-linear approaches. Current performance results show superior performance of
stable filters when compared with conventional linear approaches. [C98]

"Phased array weather / multipurpose radar"
The first phased array radar dedicated to weather observation and analysis is now instrumented with eight,
simultaneous digital receivers. The addition of these additional channels will enable the use of advanced signal
processing to improve signal/clutter in an adaptive mode. Elimination of strong point and ground clutter returns
from the low-level, volumetrically distributed weather cell returns is a new application of adaptive processing. The
NSF funded 8-channel receiver has been added to the National Weather Radar Testbed (NWRT) system in
Norman, OK to enable operation as a multifunction and/or adaptive processing system. This paper will describe
the system concept, system installation and early results from fielded weather data returns. [C99]

"Canadian HF Over-the-Horizon Radar experiments using MIMO techniques to control auroral
clutter"
High frequency Over-the-Horizon Radar (OTHR) provides an economical means to track noncooperative air
targets over large expanses of land and ocean. However, early attempts to run OTHR in Canada in the 1970s
were confounded by the presence of intense radar clutter originating in the auroral zone. Recent advances in
Multiple-Input Multiple-Output (MIMO) OTHR technology, namely orthogonal waveform transmit arrays and fully
sampled receive arrays, provide an opportunity to revisit the possibility of OTHR in Canada. An OTHR testbed
has been built in Ottawa, Canada to determine the capabilities of the technology. The testbed consists of a
MIMO OTHR with 4 transmit channels and 4 receive channels. Some preliminary data show that MIMO
processing is effective in suppressing the clutter. It is then proposed to upgrade the testbed to a larger-scale
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system. [C100]

"3 GS/s S-Band 10 Bit ADC on SiGeC Technology"
In advanced applications such as digital radar, Ultra Wide Bandwidth communications and software defined radio,
the need for instantaneous bandwidth often drives system design decisions. Access to high speed data
converters enabling up and down conversion directly in the L Band and S Band removes the limit imposed by
bandwidth scarcity and allows the design of flexible and simplified system architectures. Broadband ADC's
(Analogue to Digital Converters) are key enabling components which open up new design opportunities for digital
Receiver systems. In this regard, this paper describes a new 10bit 3GS/s ADC with 5 GHz Bandwidth, based on
a 200 GHz SiGeC bipolar Technology, which enables the direct digitizing of 1GHz arbitrary broadband
waveforms directly in the high IF region closer to the Antenna (L-Band or S-Band). [C101]

"Analysis of multi-sensor radar detection based on the TBD-HT approach in ECM environment"
This paper describes in details the performance of an advanced detecting algorithm for multi-sensor target Track
Before Detection (TBD) through the Hough Transform (HT). The detection algorithm employs the idea of using
the Hough Transform for joint detection of linear trajectory targets. The polar modification of the TBD-HT
approach is applied to a multi-sensor Polar Hough detector for multi-sensor target/trajectory detection in ECM
environment with a Stand-off-Jammer (SOJ). A CFAR detector is proposed for signal detection in the (r-t) space
instead of fixed thresholding in order to enhance the target detectability in ECM environment. In this paper a
centralized structure of a multi-sensor Polar Hough detector is considered. The expressions calculating the
probability characteristics, i.e. the probability of target/trajectory detection and the false alarm probability, are
analytically derived. The multi-channel TBD-HT detector probability characteristics are compared with those for
the conventional signal processing. [C102]

"Bistatic scattering center models for the simulation of wave propagation in automotive radar
systems"
Deterministic radio channel simulations for large and complex environments at very high frequencies are a
challenging task. In this paper an approach is presented in which the computational complexity is significantly
reduced by using scattering center models for the most complex objects. The scattering centers are described in
form of directional, bistatic scattering intensities and can be computed for the isolated complex object in advance
without considering the complete environment. Thus, the simulation performance benefit is due to a significant
reduction of the complexity of the geometrical representation of the scene. The parameterization of the scattering
centers itself is based on an efficient high frequency asymptotic field prediction tool incorporating Geometrical
Optics and other techniques. The models are designed to study deterministically the wave propagation for
vehicle based radar systems operating near 80 GHz. An example for a bistatic three-dimensional
parameterization is given. Furthermore, a fast Inverse Synthetic Aperture Radar (ISAR) imaging technique is
applied that can be used to find the most relevant scattering center positions on the objects. [C103]

"Subsurface imaging method (SSIM) based on phase compensation of radar echoes"
In this paper we describe an inversion approach to analyze the data of radar sounders like MARSIS (Mars
Advance Radar for Subsurface and Ionosphere Sounding) on board Mars Express and SHARAD (Mars Shallow
Radar Sounder) aboard the Mars Reconnaissance Orbiter. Radar echoes from flat terrain with stratified
subsurface structures can be described by the reflection coefficient of each interface. The reflection coefficient is
calculated by the inversion method introduced in this paper. Using a phase compensation of the radar echo, the
strong reflections in the subsurface structure can be localized. This allows us to differentiate consecutive
subsurface layers in high resolution. The reflection coefficients are calculated interface echo by interface echo.
Composing the reflection coefficients of all interfaces we reconstruct the Mars subsurface. In a recursive
process, starting with the known dielectric constant of free space, the dielectric properties of the subsurface
layer's are calculated layer by layer. Multiple reflections are taken into account. One example of a dielectric
profile shown in this paper indicates a stratified Mars subsurface structure. [C104]

"Relating local vision measurements to global navigation satellite systems using waypoint based
maps"
Roughly 50% of all the traffic fatalities are due to lane departures [2]. There is great interest in advanced driver
assistance systems that prevent unintended lane departure. Currently there are passive lane detection systems
that warn the driver of unintended land departure know as land departure warning (LDW) systems which rely on
cameras to track lane markings. LDW systems base solely off camera measurements are prone to failures due to
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poor environmental lighting or poor lane marking coverage. Combining the measurements from multiple sensors
will create a much more robust LDW system that is not prone to failures. [C105]

"Advanced architecture for a low cost multifunction phased array radar"
MIT Lincoln Laboratory and M/A-COM are jointly conducting a technology demonstration of affordable
Multifunction Phased Array Radar (MPAR) technology for Next Generation air traffic control and national weather
surveillance services. Aggressive cost and performance goals have been established for the system. The array
architecture and its realization using custom Transmit and Receive Integrated Circuits and a panel-based Line
Replaceable Unit (LRU) will be presented. A program plan for risk reduction and system demonstration will be
outlined. [C106]

"SiGe BiCMOS Chip Sets for Use in an X-Band Multi-function Chip"
SiGe Radio Frequency Integrated Circuits have been designed and fabricated for use in the X-band Si-based
multi-function chip, which is known as a core-chip for a Transmit/Receive module of a phased array radar
systems. In this paper, six kinds of Radio Frequency Integrated Circuits will be presented such as a power
amplifier, a digital serial-to-parallel converter, a Single-Pole-Double-Throw switch, an 8 dB attenuator, a 16 dB
attenuator, and a 45 degree phase shifter. The power amplifier based on a cascode configuration using SiGe
HBTs shows the Radio Frequency performance of the 12 dB gain and 19 dBm P1dB. The other five chips have
been designed using 0.25 um Complementary Metal-Oxide Semiconductor technology. The digital serial-to-
parallel converter shows the perfect functional operation to 20 MHz clock. The Single-Pole-Double-Throw switch,
the 8 dB and 16 dB attenuations, and the 45 degree phase shifter show good Radio Frequency performances.
The most of chip sizes are very small to be lower than 1 mm2. These chip sets may make an attractive solution
for a high power X-band multi-function chip for a T/R module of a phased array radar system. [C107]

"Advanced radar cross section clutter removal algorithms"
Producing good quality radar cross section (RCS) measurement data of a target is proportional to the extent of
clutter mitigation. Although RCS measurements usually include clutter reduction methods, typically some level of
clutter remains in the target data. In order to achieve maximum RCS data quality several computational clutter
removal algorithms have been developed, each having strengths and weaknesses, which is the subject of this
paper. There are three fundamental algorithms for computationally excising RCS clutter: 1. Coherent Background
Subtraction 2. Image Edit Subtraction 3. Mean Subtraction Each clutter removal method is formulated, described,
and demonstrated in the paper on actual target measurement data collected in a difficult field-based clutter
environment. The paper furthermore demonstrates a novel composite subtraction approach using a combination
of algorithms for improved clutter removal. [C108]

"Vital signs monitoring with a UWB radar based on a correlation receiver"
In the first part of this publication, vital signs detection observing small amplitude changes due to the movement
of a target in front of the radar is shown. In the context of vital signs monitoring the target is the chest of human
beings. This basic principle is also used in continuous wave (CW) radars, but the presented impulse-based UWB
radar has moreover a range gating capability. Consequently, the target distance can be obtained and different
targets (persons) can be monitored. Several measurement results using this measurement principle for
respiration and in particular for heart beat monitoring are presented and discussed. Furthermore, the
shortcomings of this method are depicted. In the second part, advanced signal post-processing by decon-
volution with a Wiener filter is presented, leading to an improved resolution performance for the realized UWB
radar system. Promising results of this method show that small targets can be identified in a multi-target
scenario. Therefore, the movement of small targets, e. g. the heart muscle within the human body, could be
tracked directly. [C109]

"Electronic protection for digital shared aperture array radar"
We have developed a digital shared aperture array radar architecture which supports sub-aperture partitioning of
a conformal array to improve time energy management for achieving radar search and track functions over 360
degree azimuth coverage. The digital array system consists of a plurality of digital transmit sub-arrays and digital
received sub-arrays. For transmit operation, different frequencies or orthogonal waveforms can be employed for
different apertures using the array control commutator. For receive operation, the sub-arrays are selected for
different apertures using the receive data commutator. Essentially, the digital shared aperture supports dynamic
partitioning of the aperture for multifunction applications. In this paper, we address these capabilities in the
electronic protection (EP) against electronic threats, i.e. jamming and deception. Digital array radar provides
digital degrees-of-freedom (DOFs) for transmit as well as for receive. These DOFs are selected by the
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commutators to support transmit and receive electronic protection. The receive DOFs are used for adaptive
processing in jammer cancellation. These DOFs can be exploited in a number of ways through sector selection
and digital beamforming to support several advanced processing architectures and algorithms. The digital array
capabilities can also be exploited in monitoring jamming spectrum and estimation of the corresponding
directions-of-arrival (DOAs). Digital array radar has transmit DOFs which can be used to form a transmit beam
with nulls towards the deceptive jammers and separate decoy beams formed towards the deceptive jammers.
[C110]

"WREN: A weather radar experimental network"
Limitations to current long range weather radars include reduced coverage of the lower atmosphere, coarse
cross range resolution and coarse temporal resolution due to the mechanical scanning. A proposed network of
low cost, short range digital radars for monitoring hydrometeor phenomena is described and its potential benefit
in providing lower atmospheric coverage is discussed. The benefits of replacing the scanning antenna at each
node of the network with a phased array are also discussed. [C111]

"Quasar SBK accurate internal calibration"
A new compact fully polarimetric Ku band SAR system (SBK) is being developed by INTA radar Laboratory as
an advanced payload for QUASAR project, which involves INTA new SAR developments for small platforms and
UAV's. As an operative system, SBK shall allow precise calibration of the obtained data in order to achieve high
products quality. The present paper shows SBK internal calibration concept focusing on internal calibration
facility description, on ground characterization task overview and in flight calibration method. Furthermore,
internal calibration accuracy estimation based on first prototypes measurements is also presented. [C112]

"Beamwidth analysis for SAR processing of airborne depth-sounder data over ice sheets"
Information on the bedrock topography below the Greenland and Antarctic ice sheets is vital to developing
models of future sea-level rise. To measure the topography, advanced data acquisition and processing
techniques, including Synthetic Aperture Radar (SAR), are required. This work investigates the optimal
beamwidth that would enable SAR processing to maximize the signal to noise ratio of the target. Platform height
above the ice surface and bedrock roughness determine the optimal beamwidth. We found that for data collected
at a "typical" altitude of 867 m, the optimal beamwidth is about 8°. In the high-altitude case, we found that
beamwidth did not have a significant effect on the signal-to-noise ratio. This is probably related to scattering from
the ice surface. [C113]

"The spherical reflector antenna supported by back plane as a radar cross-section enhancer"
Plane wave backscattering from two PEC concentric caps is rigorously studied in a wide frequency band. The
larger cap is treated as a spherical reflector antenna; the smaller cap is regarded as a back plane placed at the
focal region of a reflector antenna. The RCS computations reveal that the structure of two PEC caps is a more
efficient reflector than the well-known spherical lens reflector. [C114]

"Insar time-series analysis for management and mitigation of geological risk in urban area"
This work shows the capabilities of InSAR time series analyses to support civil protection activities in the
framework of geological risk management and mitigation. We discuss the outcomes from an integrated analysis
of conventional in situ investigations and observations with advanced InSAR analyses carried out for the test
sites of Agrigento and Naro (Italy), affected by ground instability respectively due to landsliding and tectonic
forces. The study of past ground deformations provided valuable insights into the spatial and temporal patterns
and behaviors of these phenomena, helping local civil protection authorities to focus resources on the areas of
maximum need and to identify the most appropriate mitigation measures to reduce the impacts on elements at
risk. [C115]

"Measurements of microwave backscatter from sea surface using L-band multi-channel receiver"
The authors conducted a sea clutter trial using a DSTO (Defence Science and Technology Organisation,
Australia) built, vertically polarised, L-band, 16-channel receive array in May 2008 on the Kangaroo Island, South
Australia. This paper studies some properties of the collected sea clutter, with an emphasis on observations of
the interaction of electromagnetic waves with changes of the sea surface due to changes in observation direction
and/or variation of wind. [C116]
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"Preliminary experimental results for RF tomography using distributed sensing"
Traditional high-value monostatic imaging systems employ frequency-diverse pulses to form images from small
synthetic apertures. In contrast, RF tomography utilizes a network of spatially diverse sensors to trade geometric
diversity for bandwidth, permitting images to be formed with narrowband waveforms. Such a system could use
inexpensive sensors with minimal ADC requirements, provide multiple viewpoints into urban canyons and other
obscured environments, and offer graceful performance degradation under sensor attrition. However, numerous
challenges must be overcome to field and operate such a system, including multistatic autofocus, precision
timing requirements, and the development of appropriate image formation algorithms for large, sparsely
populated synthetic apertures with anisotropic targets. AFRL has recently constructed an outdoor testing facility
to explore these challenges with measured data. Preliminary experimental results are provided for this system,
along with a description of remaining challenges and future research directions. [C117]

"Mapping of wind-thrown forests using satellite SAR images"
The study focuses on investigation and evaluation of wind-thrown forest mapping using satellite remotely sensed
data from three synthetic aperture radar (SAR) sensors. The study is carried out at Remningstorp, a test site in
the south of Sweden dominated by coniferous forest, where trees were manual felled to simulate wind-thrown
forest. The satellite data consisted of time series of HH polarized SAR images acquired by the Advanced Land
Observing Satellite (ALOS) Phased Array type L-band Synthetic Aperture Radar (PALSAR), Radarsat-2 (C-
band) and TerraSAR-X (X-band). The results from visual interpretation of SAR images acquired before and after
the simulated wind-throw together with corresponding ratio images show that ALOS PALSAR HH polarized
intensity images are not able to detect wind-thrown forest, probably due to too coarse spatial resolution. In
contrast, the wind-thrown forest is clearly visible in the Radarsat-2 and TerraSAR-X HH polarized images,
implying that it may be possible to develop a new application using these SAR data for mapping of wind-thrown
forests. [C118]

"Radiometric performance of the Advanced Wind Scatterometer radar ASCAT"
The Advanced Wind Scatterometer (ASCAT) instrument [1 & 2] is one of the instruments carried by the ESA /
EUMETSAT METOP satellites (METOP A, B & C). The ASCAT is a six-beam radar instrument designed to
measure wind fields over the oceans; the instrument also provides useful data for ice and land applications. The
radiometric performance of the ASCAT carried by METOP-A is estimated and discussed. [C119]

"Currents in rivers, coastal areas, and the open ocean from TerraSAR-X along-track InSAR"
Since the first presentation of a TerraSAR-X along-track InSAR (ATI) derived current field in November 2008,
considerable progress has been made with the implementation and testing of various ATI modes of the
instrument, improvements of data processing techniques, and test dataset acquisitions over a variety of test sites.
Furthermore, receiving and processing capabilities for TerraSAR-X data have been established at the University
of Miami's Center for Southeastern Tropical Advanced Remote Sensing (CSTARS), which will permit a complete
processing and analysis of TerraSAR-X ATI-derived current fields at CSTARS in the future. We give an overview
of these developments and show a few results of recent experiments. [C120]

"Cognitive diversity sensing"
Radar sensing is and will continue to have great importance in both the civil and military communities. This
importance will increase in proportion to the tasks that radar is able to reliably carry out. New methodologies and
new technical capabilities offer the potential for new functionality and improvements in existing ones. Radar is
currently going through a quiet revolution in which new methodologies are starting to be explored that highlight
exiting new possibilities whilst demonstrating some of the challenges yet to be overcome. In this paper we
examine the emerging topic of cognitive diversity sensing. Put simply this is the dynamic adjustment of radar
parameters on both transmit and receive to maximize the extraction of desired information from the scene being
surveyed. Further this brings into play the key topic of cognition exploiting the natural relationship between the
sensor and the sensed. It is this combination that provides a powerful new paradigm based on diversity sensing
for future radar systems. This has huge potential enabling autonomous capabilities right across the whole
spectrum of radar applications. [C121]

"First experiments of sector interpolated SAR tomography"
SAR Tomography (Tomo-SAR) is an experimental advanced coherent data combination mode allowing full 3-D
imaging of volumetric and layover scatterers from a multibaseline (MB) synthetic aperture radar (SAR) data
stack. However, the linear Fourier-based Tomo-SAR is generally affected by unsatisfactory imaging quality due
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to a typically low number of baselines with irregular spatial distribution. Recently, to improve the elevation
focusing technique, a sector interpolation approach has been proposed by the authors, in which a set of uniform
baseline data is recovered from the available non-uniform one by exploiting the a priori information about the
extension of a height sector which contains the scatterers. In this work, first experiments are presented of sector
interpolated Tomo-SAR carried out with real spaceborne MB SAR data acquired over the Cinecitta area of the
city of Rome. [C122]

"Scatterometer image reconstruction from aperture-filtered samples"
This paper considers sampling and reconstruction theory with application to scatterometer image reconstruction.
Backscatter imaging is approached as the inversion of a noisy aperture-filtered sampling operation. A
reconstruction estimator based on maximum a posteriori probability (MAP) estimation is proposed to recover the
conventional samples from noisy aperture-filtered samples. Examples from the SeaWinds scatterometer and the
Advanced Wind Scatterometer (ASCAT) are presented. [C123]

"Advances in the integration of ALOS PALSAR and Landsat sensor data for forest
characterisation, mapping and monitoring"
Based on case studies undertaken in tropical forests in Brazil and Indonesia and subtropical woodlands in
Australia, the paper highlights how data acquired by the Advanced Land Observing Satellite (ALOS) Phased
Arrayed L-band Synthetic Aperture Radar (SAR) and Landsat sensors can be integrated to better quantify the
extent, biophysical characteristics and/or dynamics of undisturbed, degraded and regenerating forests. The
benefits of using time-series of Landsat sensor data to support the interpretation of ALOS PALSAR data and to
identify areas with greatest potential for ecosystem recovery are conveyed. [C124]

"Deployment of the ASCAT calibration transponders"
The METOP-A Advanced Scatterometer Radar has stringent radiometric requirements requiring regular,
accurate, calibration. The specified stability of 0.2 dB or better is too demanding for targets such as rain forest or
simple corner reflectors, so three highly stable return signal sources have been precisely sited to give accurate
measures of the beam patterns over the satellite repeat cycle. The Scatterometer is required to provide full
coverage over all the oceans, so the three calibration transponders have been installed in Turkey, as the Black
Sea and Eastern Mediterranean are not used in the ASCAT programme. [C125]

"Detection of land subsidence in Beijing, China, using Interferometric Point Target Analysis
technique"
Land subsidence in Beijing is supposed to be caused by over-exploitation of ground water, which is leading to a
rapid decline of water levels, drying out clay layers that finally result in land subsidence. The Interferometric Point
Target Analysis (IPTA) is an advanced method to monitor vertical motion of the land surface over time. IPTA
identifies backscattering objects, named as coherent points or points targets, at the ground surface that
persistently reflect radar radiation emitted by the SAR antenna. The core component of the IPTA technique is the
iterative estimation of phase differences for all measurement points over the sets of the SAR data using a linear
model. In this paper, IPTA technique was used to retrieve the phase history, extract the linear deformation
information from interferometry phase and weaken atmosphere phase delay in Beijing. 20 ENVISAT ASAR
images acquired between June-18-2003 and March-14-2007 have been selected. The intention of this article is
to demonstrate how IPTA technique could be used to extract valuable information in Beijing area. [C126]

"Determining the refractive index structure in the littoral marine boundary layer by in situ
measurements and sensing techniques"
Evaporative and advective processes can significantly affect the refractive index structure in littoral environments.
This paper discusses the validity of existing models in accurately describing refractive index profiles in both a
tropical littoral environment and also a temperate environment. The results show that in some instances the
refractivity models agree quite well with measurements. In other instances there is strong disagreement which
results when the models are applied to regimes for which they are not strictly applicable. [C127]

"Advanced techniques and new high resolution SAR sensors for monitoring urban areas"
In the last years MultiDimensional (3D and 4D) Synthetic Aperture Radar (SAR) techniques, also known as SAR
tomography and differential SAR tomography, are emerging in the field of coherent combination of
multibaseline/multitemporal SAR data. With respect to the classical differential interferometric processing, these
techniques improve the capability of detection and monitoring of the ground targets. Moreover they were proven
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to be effective in resolving the signal interference due to the layover effect, that may occur in areas with high
density of scatterers located on vertical structures, such as urban areas. Beside the development of these
advanced techniques the new generation of sensor, such as TerraSAR-X and COSMO-SKYMED with very high
spatial resolution offer new perspectives in the imaging and monitoring of urban areas. In this paper we address
the application of the SAR tomography to real spaceborne data. Particularly, we show and discuss the first
results of the application of this technique to high resolution TerraSAR-X data. [C128]

"Improved hurricane active/passive simulated wind vector retrievals"
Microwave scatterometers are the standard for satellite ocean vector winds (OVW) measurements, and they
provide the major source of global ocean surface winds observations for scientific and operational applications. A
major challenge for Ku-band scatterometry missions is to provide reliable retrievals in the presence of
precipitation, particularly in extreme ocean wind events that are usually associated with intense rain. This paper
explores the advantages of combining dual frequency (C- and Ku-band) scatterometer measurements and
passive microwave observations to improve high wind speed retrievals. For this study, a conceptual design
proposed by the Jet Propulsion Laboratory for a Dual Frequency Scatterometer (DFS) to fly onboard the future
Japan Aerospace Exploration Agency (JAXA) GCOM-W2 mission with the Advanced Microwave Scanning
Radiometer (AMSR) was adopted. A computer simulation that combines the DFS and AMSR measurements was
used to develop an artificial neural network OVW retrieval algorithm. The Weather Research and Forecasting
(WRF) numerical weather model of Hurricane Katrina (2005) was used as the nature run (surface truth), and
simulated OVW retrievals demonstrate that this new technique offers a robust option to extend the useful wind
speed measurements range beyond the current operating scatterometers for future satellite missions. [C129]

"Recent advances in the development of the open source Toolbox for Polarimetric and
Interferometric Polarimetric SAR Data Processing: The PolSARpro v4.1.5 Software"
The objective of this paper is to make a review of the current status of the PolSARpro v4.0 Software
(Polarimetric SAR Data Processing and Educational Toolbox), developed under contract to ESA. The objective of
this current project is to provide Educational Software that offers a tool for self-education in the field of
Polarimetric SAR data analysis at University level and a comprehensive suite of functions for the scientific
exploitation of fully and partially polarimetric multi-data sets and the development of applications for such data.
The PolSARpro v4.0 Software establishes a foundation for the exploitation of Polarimetric techniques for
scientific developments and stimulates research and applications developments using PolSAR and PolInSAR
data. [C130]

"Statistical polarimetric radar detection of submerged obstacles via perturbed flows on the ocean
surface"
The ability of microwave radar to detect and characterize obstacles below the sea surface is dependent on the
extent to which perturbations of the surface geometry and dynamics resulting from either movement of the
obstacle or disruption of waves and currents due to the presence of the obstacle can be discriminated from the
natural state of the surface in the absence of such obstacles. In this paper we report recent results from a
systematic investigation of the radar signatures of some classes of submerged obstacles and examine some of
the practical issues which can arise in operational implementation of a sensing capability. [C131]

"NFIPO based technique for near-field angular glint calculation of radar targets"
Based on recently developed near-field iterative physical optics (NFIPO) and the Poynting vector method, near-
field angular glint calculation formulations are derived and applied to perfect electric conducting (PEC) radar
targets, which are of great importance for radar seeker applications. Numerical results are presented with new
findings to demonstrate the usefulness of the proposed technique. [C132]

"A study on the possibility of applying precursor waves to penetration imaging"
Precursor wave occurs when wideband electromagnetic pulse propagates through temporally dispersive and
absorptive media. In this paper, the mechanisms of precursor wave generation and propagation in lossy and
dispersive media are studied for radar pulses with different rise time and carrier frequencies. Simulation results
are presented to discuss the possibility of precursor waves generated through dispersive media for radar
imagery. [C133]

"A higher-order Nyström method for dielectric scattering"
The Nystrojm method is a higher-order numerical method for solving a wide range of integral equations. While
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"Locally Corrected" Nystrojm methods can be developed for general integral equations in electromagnetism, the
simpler Nystrojm method itself cannot be easily applied, except in particular cases. Here we present a heuristic
approach to the solution of a volume integral equation for dielectric scattering using a simple higher-order
Nystrojm method, and demonstrate the basic operation of the method by calculating the radar cross-section of a
dielectric cube. [C134]

"Decomposition methods for the estimation of bare soil surface parameters using fully polarimetric
SAR data 1"
This study wants to demonstrate that two different polarimetric target decomposition methods can improve SAR
data accuracy for estimating the parameters of bare soil surface. To achieve this goal, two experiments are
conducted: (1) both Freeman and Cloude decomposition methods are performed on JPL/AIRSAR L-band fully
polarimetric data; and (2) Advanced Integral Equation Model (AIEM) is used to simulate backscatting coefficients.
The root mean square errors (RMSEs) of σ0hh, σ0vvbetween original data and AIEM simulated data are 1.96
and 1.25 dB. However, if Cloude method is used to decompose original data, the RMSEs will be reduced to 1.45
and 1.14dB, respectively; for Freeman method, the RMSEs are 1.64 and 1.35 dB. Therefore, polarimetric target
decomposition compensation, especially Cloude method, can help to improve the accuracy of SAR data for
estimating the parameters of bare soil surface. [C135]

"Numerical study on the statistics of the phase in backscattered signals from time-evolving sea
surfaces"
The linear and Creamer sea surface models are combined with the first-order small slope approximation (SSA1)
technique and the method of ordered multiple interactions (MOMI) to study the statistics of the phase difference
in backscattered signals from time-evolving sea surfaces. The impact of sea surface models and electromagnetic
(EM) scattering computation methods on the backscattering signal phase is investigated. Numerical results are
compared with theoretical distributions to validate the models and computational procedures proposed. Good
agreements between simulated statistics and the theoretical counterparts demonstrate that the sea clutter returns
are essentially joint Gaussian distributed on short time scales. [C136]

"Multi-path backscattering from ships over time-evolving sea surfaces"
The primary objective of this paper is to study how the time-varying sea surface influences the electromagnetic
(EM) scattering from ships. The mean and standard deviation of radar cross section (RCS) from targets on sea
surface are discussed under different circumstances. The statistics of the phase gradient is also investigated
using alpha-stable distribution. Simulation results show that the time-evolving sea surface affects the behavior of
the EM scattering from ships both in RCS and phase gradient. [C137]

"CSA redesign of the Mobile Robotics Test-bed (MRT)"
The Canadian Space Agency (CSA) Mobile Robotics Test-bed (MRT) underwent a major redesign during the
Winter 2009. This paper reports on the mechatronics design of the rover. Two rugged laptops are integrated
onto the redesigned rover along with an infrared camera and three network devices. A custom-made mechanism
is developed in order to move out of the LIght Detection And Ranging (LIDAR) field of view the rover antenna
during the scan. A custom-designed bumper module is also developed. Finally a proof of concept prototype is
provided. The redesigned rover was controlled from the International Space Station (ISS) during the operations
of the Avatar EXPLORE Mission that took place in the Summer 2009. [C138]

"ATENEA: Advanced techniques for deeply integrated GNSS/INS/LiDAR navigation"
The ATENEA (Advanced Techniques for Navigation Receivers and Applications) project aims to join deeply
integrated GNSS/INS receiver architectures and LIDAR techniques to provide an advanced navigation solution.
The approach is suitable for a wide range of surveying applications in difficult environments, being Urban
Mapping selected as reference case. ATENEA tackles the most challenging issues of this type of applications,
showing how the use of Galileo signals, integrated positioning and observable processing can in one shot solve
the more severe technical issues (robustness and continuity), increase accuracy and drastically reduce the
system cost. The goal of the ATENEA project is to develop an advanced technology concept for seamless
navigation at the cm-level regardless of the environment. [C139]

"A secured chaos encrypted mode-S aircraft identification friend or foe (IFF) system"
This paper introduces a new technique for aircraft identification friend or foe (IFF). The technique is based on
using a proposed Chaos Advanced Encryption Standard (AES) with mode-S IFF. AES has a key size of 128 bits
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and a substitution-linear transformation network with 10 rounds. The sensitivity of the chaos initial condition
gives the algorithm the ability to use as a second key. The first key was assigned using a soft look-up table
used periodically. The second key was assigned using the date of the current day by both interrogator and the
transponder. This technique gives the system more security and confidentiality which is compatible with mode-S
IFF interrogation and reply messages format. It requests a new data on the reply signal. This data increase the
radar performance for detection and tracking the friend targets in active and passive jamming environments. The
results obtained from this technique on the simulated interrogator and transponder signals shows that this
scheme can be easily implemented and provide the air defence system a secured aircraft authentication. [C140]

"An obstacle segmentation and classification system for the visually impaired"
In the majority of cases blindness is caused by retinal degenerative conditions such as Age-Related Macular
Degeneration (AMD) and Retinitis Pigmentosa (RP). However, blind individuals still retain central visual pathways
and processing mechanisms. Recent advances in Time of Flight (TOF) imaging technology have presented new
opportunities to develop improved sensory substitution systems for compensation of visual sensory loss. In
sensory substitution information from an artificial receptor/sensor is coupled to the brain via a Human Machine
Interface (HMI). The brain is able to utilise this information in place of what is usually transmitted from an intact
sense organ such as the eye. The human brain has an adaptive capacity called plasticity. Research has shown
that inputs from sensory substitution devices can reach numerous brain structures including those anatomically
and physiologically related to the lost sensory modality. This is provided that the information from the
HMI/artificial receptors is appropriate to restore function. The authors segmentation and classification system
(VisionRE) aims at improving the shortcomings of the current state of the art by accurately segmenting and
classifying 3D objects/obstacles in real-time and presenting the 3D information to the user in a more intuitive
manner via a multimodal electro-tactile and audio HMI. [C141]

"Texture-Based Estimation of Physical Characteristics of Sand Grains"
The common occurrence and transportability of quartz sand grains make them useful for forensic analysis,
providing that grains can be accurately and consistently designated into prespecified types. Recent advances in
the analysis of surface texture features found in scanning electron microscopy images of such grains have
advanced this process. However, this requires expert knowledge that is not only time intensive, but also rare,
meaning that automation is a highly attractive prospect if it were possible to achieve good levels of performance.
Basic Image Feature Columns (BIF Columns), which use local symmetry type to produce a highly invariant yet
distinctive encoding, have shown leading performance in standard texture recognition tasks used in computer
vision. However, the system has not previously been tested on a real world problem. Here we demonstrate that
the BIF Column system offers a simple yet effective solution to grain classification using surface texture. In a two
class problem, where human level performance is expected to be perfect, the system classifies all but one grain
from a sample of 88 correctly. In a harder task, where expert human performance is expected to be significantly
less than perfect, our system achieves a correct classification rate of over 80%, with clear indications that
performance can be improved if a larger dataset were available. Furthermore, very little tuning or adaptation has
been necessary to achieve these results giving cause for optimism in the general applicability of this system to
other texture classification problems in forensic analysis. [C142]

"A New Method of Bridge Target Detection on ASAR Imagery"
The result of linear target detection is advantageous to the content analysis and interpretation of ASAR imagery
and can be regarded as the imagery matching reference as well as the GIS platform input to realize the map
automatic update. On the foundation of the previous studies, the method of bridge target detection based on
Combined wavelet transformation and mathematical morphology analysis is proposed according to the good local
characteristic, multi-resolution and effectiveness of wavelet transformation in this article, and the result is revised
by combining the fine characteristics of different methods, which is applied to ASAR data of Zhaoqing and
Zhuhai of China for carrying on the bridge detection as well as the comparative experiment with classical
methods, such as Sobel and Canny etc detection operators. Results indicate that the combined methods can
detect the target bridge perfectly on the direction and size, at the same time can restrain the target missing and
false warning. [C143]

"Significance of dielectrics in space technology"
The main objective of this paper is to provide a brief and necessary background of dielectrics in the field of
space technology. The mobile telephone, TV, Radio, Satellite or any type of modern communication is not
possible without one type of antenna or the other and no radar works without an antenna. Antenna is a sensor of
electromagnetic waves. Electric and magnetic fields exist in a dielectric material and also penetrate the dielectric

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 27 из 212



material freely. When an electromagnetic wave is incident normally on the surface of a dielectric, reflection and
transmission takes place. In this investigation, dielectric polarization studies were made in the liquid dielectric
mixtures Epichlorohydrin, p-cresol in benzene using standard methods at 308K.The values of dielectric constant,
refractive index and density were measured at different concentrations. The dipolar increment value has been
calculated using Huyskens method based on Onsager's theory. [C144]

"Research on Locating and Tracking Automotive Products in Workshop Based on Active RFID
Technology"
In order to track and monitor automotive products in workshop effectively, a method is proposed to locate and
track automotive products with Land-Mine Detection Advanced Radar Concept system (LANDMARC) based on
active RFID technology. As performance of LANDMARC to position the products is limited by factors, such as
selecting nearest node and adjusting strength of readers, therefore an improved dynamic nearest nodes
algorithm is adopted to locate the automotive products based on power adjustable readers. In the LANDMARC
system based on active RFID for tracking automotive products in workshop, the locating information of the
tracking tag on the products is obtained, meanwhile, the process information of the tag is achieved through
position resolution module. Finally, the results of simulation show that the method of locating and tracking
automotive products is effective. [C145]

"Recent advances in Doppler radar sensors for pervasive healthcare monitoring"
This paper reviews recent advances in technologies using Doppler radar to detect heartbeat and respiration of a
human subject. With contributions from many researchers in this field, new detection methods and system
architectures have been proposed to improve the detection accuracy and robustness. The advantage of
noncontact/covert detection has drawn interests on various applications. While many of the reported systems are
bench-top prototypes for concept demonstration, several portable systems and integrated radar chips have been
demonstrated. This paper reviews different architectures and discusses their potentials for integrated circuit
implementation. Integrating the radar sensor on a chip allows the function of noncontact vital sign and vibration
detection to be embedded in portable electronic equipment, like many other radio frequency (RF) devices. A
radar sensor network is then feasible for pervasive monitoring in healthcare applications. [C146]

"Highly-integrated multi-channel radar sensors in SiGe technology for automotive frequencies and
beyond"
Nowadays, radar based safety- and comfort features for motor vehicles are available from nearly every car
maker. For the final breakthrough highly-integrated and low-cost radar sensors are required. Current
developments based on silicon germanium (SiGe) heterojunction bipolar transistors show the potential to
become the technology of choice for the mass market. In this contribution beside regulatory issues and radar
basics, state-of-the-art concepts and semiconductor circuits for highly-integrated multi-channel radar sensors at
automotive frequencies around 77 GHz and beyond at 94 GHz and 120 GHz, are summarized. Novel concepts
allow, e.g., the realization of integrated multiple-input multiple-output sensors, phased array transmitters, and
digital beamformers. RF signal generation, based either on fundamental frequency oscillators or on frequency
multiplier techniques, is applied in monostatic or bistatic radar configurations with homodyne or heterodyne
receiver concepts. Above systems were all demonstrated by using Infineon Technologies' automotive qualified
B7HF200 SiGe technology. By using a modified and advanced technology applications at 120 GHz are also
presented. The shown components form the basis for next generation automotive systems as well as for
industrial applications, which take advantage of the commercial availability of integrated radar frontends. [C147]

"NAECON 2011 Preview: "Intelligent Aerospace Sensor Integration""
The 2011 National Aerospace Electronics Conference (NAECON) will be held on July 20-22 at the Holiday Inn
Conference Center in Fairborn, Ohio. The 2011 theme will be "Intelligent Aerospace Sensor Integration". This
conference is a major forum for researchers, practitioners, and students interested in aerospace systems; and
their impact on advanced control systems, reconfigurable computing, information processing, tomography, optics,
imaging, RF devices and advanced design, radar, antennas and next-generation millimeter wave and THz
applications. [C148]

"Measurement of pyramidal microwave absorbers using RCS methods"
In this work, a commonly used measurement techniques were used to define the reflection loss performance of
pyramidal microwave absorbers mounted on a wall. The technique is namely, Radar Cross Section (RCS)
measurement method. Six set of pyramidal microwave absorbers and flat square absorbers were installed at one
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side wall, in an RF shielded room in order to investigate the performance. Two types of cable losses
measurement techniques were applied to compare its performance under different loss conditions. The reflection
loss values resulting from this investigation were then analyzed and discussed. [C149]

"Simulation of frequency modulated continuous wave ground penetrating radar using Advanced
Design System (ADS)"
This paper explains about how a frequency modulated continuous wave (FMCW) standard system in Advanced
Design System (ADS) software is implemented for ground penetrating radar (GPR) experiments using the built-
in Design Guide as reference. At the moment, there is no model created especially for GPR investigation in
ADS. Therefore, the purpose of this paper is to give an idea on how GPR experiment results can be simulated
and analyzed without having to perform the actual experiment. Simulations have been done in ADS to see how
the components change affects the baseband spectrum. The final circuit system was designed based on the
spectrum line stability. [C150]

"Orthogonal Pulse Compression Codes for MIMO Radar System"
Inspired by recent advances in MIMO radar, we introduce orthogonal pulse compression codes to MIMO radar
system in order to gain better target direction finding performance. We propose the concept and the design
methodology for the optimized ternary pulse compression codes called the optimized punctured Zero Correlation
Zone sequence-Pair Set (ZCZPS). According to codes property analysis, our proposed codes are able to provide
the optimized autocorrelation and cross correlation properties during ZCZ. We also present a generalized MIMO
radar system model using our proposed codes as pulse compression codes and simulate the target direction
finding performance of the fluctuating and nonfluctuating system. The simulation results show that the more
antennas used, the better target direction finding performance could be provided. [C151]

"Pipe Leakage Detection and Remote Transmission System Is Collected"
In order to reduce oil leakage accidents in transmission process, this system with the advanced algorithm and
precise GPRS remote transmission technology, can be in one of the circumstances, automatic completion of leak
detection and alarm and troubleshooting. [C152]

"Key technology research of CHINA Advanced Metering Infrastructure"
This paper defines content of Advanced Metering Infrastructure (referred to as AMI), make comparative analysis
of the similarities and differences between domestic and foreign AMI. This paper describes the status of China
AMI related technology system and China power using information collection system architecture; proposes
typical structure of China AMI; analyzes AMI related communication technologies and their applications which
includes power composite optical fiber communication, power line broadband communication technology and
wireless communication technology. This paper also analyzes the metering sensor networks, interoperability,
digital metering, distributed generation bi-directional metering, local and remote smart control technology,
demand response and other key technologies; proposes the technical requirements of smart energy meter and
smart interactive terminals, data management system. [C153]

"On performance enhancement of a following tracker using stereo vision"
A stereo vision system has a distinctive advantage capable of obtaining exact and wide range of the distance
information. The use of stereo vision system has been increased due to the advances in hardware technology.
This paper deals with design of the active vision system which acquires the distance and the direction
information of the target using the stereo vision system. This paper also implements the tracker that follows the
main tracker, which we call a following tracker, without identifying the target. In addition, the CAMShift algorithm
which tracks the target based on the color information is used to acquire the center point of the object. A
following tracker algorithm generates the control input that makes the following tracker aim the same target
based on the sensing results from the active vision system. A following tracker needs the exact distance
information between the system and the target to track the object accurately. We first build the mathematical
model of object tracking system and following tracker, design the system controllers, and then compare the
tracking accuracy under the two conditions: the presence and the absence of the distant information. [C154]

"Pilot response to off-nominal conditions in merging and spacing operation"
This paper examines pilots' responses during a human-in-the-loop simulation to off-nominal conditions. During
the simulation pilots used advanced flight deck tools to achieve automated spacing and merging assignments
while in cruise, and prior to performing a continuous descent approach (CDA) into Louisville International Airport.
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The off-nominal conditions were represented by sparse and dense weather-patterned perturbations. Simulation
results showed that, for the baseline nominal condition, the pilot response and the operation worked as
expected. However, during off nominal conditions, qualitative analysis of traffic scenarios and quantitative data
showed that pilot behavior in deviating for weather was difficult to predict, and that pilots often took aircraft-
centric strategies to make decisions. These strategies lacked a system-centric perspective that could have
allowed them to explore the availability of less disruptive and safer options. These responses formed emergent
behaviors that may not have been anticipated by the system, and, can be attributed to the mismatches between
the pilot strategies, the intended system/operation functionality, and the procedures/environment. Collectively
these mismatches created dispersion in the temporal spacing at the merge point prior to the descent, flight path
stretches that are likely larger than required, higher workload, and ultimately unfavorable initial conditions for the
CDA operation subsequent to the weather encounter. To further develop the interval managed CDA concept, a
number of recommendations were provided for aligning these mismatches by considering the nature of the
decision processes within the operational concept and incorporating them into automation designs, by developing
a battery of off-nominal scenarios and by conducting simulations to model and specify what the system should
and should not do. [C155]

"Human-In-The-Loop simulation of area navigation visual flight procedures at atlanta international
airport"
The Federal Aviation Administration (FAA) has committed to implementing Area Navigation (RNAV) procedures
at airports throughout the National Airspace System (NAS). Delta Airlines (DAL) and air traffic controllers from
the Atlanta Terminal Radar Approach Control (TRACON) (A80) facility have collaborated to design RNAV Visual
Flight Procedures (RVFPs) at Atlanta's Hartsfield-Jackson International Airport (ATL). These procedures are
comprised of a modified RNAV Standard Terminal Arrival (STAR) runway transition, a Constant Radius to Fix
(RF) turn from the downwind to the final approach course, and the existing RNAV Global Positioning System
(GPS) approach procedure. The RVFPs are designed to increase efficiency of properly-equipped ATL arrivals in
Visual Meteorological Conditions (VMC). Implementing new RNAV procedures requires consideration of current
traffic patterns to ensure a more efficient operation while maintaining high levels of operational safety. A80
requested that The MITRE Corporation's Center for Advanced Aviation System Development (CAASD) conduct a
Human-In-The-Loop (HITL) simulation to evaluate the operational acceptability of implementing the proposed
procedures from the pilot and controller perspectives. The HITL simulation allowed participants to identify design
and procedural issues that required change. These changes were implemented during the course of the HITL
simulation, yielding a procedure acceptable to both pilots and controllers. [C156]

"Research on SR_UPF ground moving target tracking algorithm using road information"
A kind of tracking algorithm using square root unscented particle filter is proposed to solve nonlinear problem
caused by maneuverability of target and low measurement update rate in ground moving target tracking.
Unscented transform is used to transfer state estimation and covariance matrix, where the covariance matrix has
been extracted. From this, importance sampling used in particle filter can be gained. Then, the state estimation
which is obtained through particle filter is projected to road according to road information if it is off road. Using
one ground moving target indication sensor to track a target on road, simulation results show that the proposed
algorithm can effectively solve nonlinear problem in ground moving target tracking. Compared with the
conventional particle filter algorithm, the proposed algorithm not only advances the tracking precision, also
reduces the needed number of particles which mean less run time will be taken. Another way, tracking
performance can be further improved due to using of road information. [C157]

"Advanced obstacles detection and tracking by fusing millimeter wave radar and image sensor
data"
Reliable object detection and recognition for Adaptive Cruise Control (ACC) by multi-sensor and multi-algorithm
have attracted much attention recently. Aiming at the calibration complexity problem, a novel calibration method
is proposed to calibrate the millimeter wave radar data and the CCD camera data using a homography. The
proposed method does not require estimation of rotation and translation between them or intrinsic parameters of
the camera. And the calibration can be done without any manual manipulation. Tracking of the detected object
by radar is done in image plane as the radar is insensitive to object size and has a low object recognition rate as
well. A new tracking algorithm based on Mean Shift(MS) algorithm with Unscented Kalman filter (UKF)is
proposed to track the detected objects in the image plane, in which UKF is used to predict the initial position of
iteration for MS algorithm. Then MS is applied to find out the accurate position of the object and positions of
objects are mapped to radar plane to judge it is a new object or old one. We demonstrated the validity of the
proposed methods through experiments. [C158]
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"Highway road traffic information and monitoring system"
Road traffic, by dimensions, weights and speeds of vehicles which is moving is a danger that requires precise
deployment rules, advanced technical systems for safe movement, an appropriate infrastructure etc. Road safety
is an issue of interest to all citizens, each of which can contribute to improving safety on public roads. Although
the measures taken in this area have proven, road accidents remain unacceptably high. One of the main causes
of serious accidents is the failure of its speed and road weather conditions. For this reason in this paper we
present an electronic road traffic information and monitoring system. The system consists of a traffic information
system and detection equipment and weather monitoring, video imaging to speeding vehicles and the weight
permitted for movement on public roads. [C159]

"Design of mine detection robot for Korean mine field"
This paper presents the critical design constraints of mine detection robots for Korean minefield. As a part of a
demining robot development project, the environment of Korean minefield was investigated, and the requirements
for suitable robot design were determined. Most of landmines in Korean minefield were buried close to the
demilitarized zone (DMZ) more than half of a century ago. The areas have not been urbanized at all since the
Korea War, and the potential locations of the explosives by military tactics have been covered by vegetation.
Therefore, at the initial stage of the demining robot system development, the target areas were investigated and
the suitable design for Korean minefield terrain was determined. The design includes a track type main platform
with a simple moving arm and a mine detection sensor (consists of a metal detector and a GPR at this stage). In
addition, in order to maintain the effective distance between the landmine sensors and ground surface, a
distance sensing technique for terrain adaptability was developed and briefly introduced in this paper. The overall
design of this robot was determined by considering the speed of the whole mine detection process and a point
of economic view to replace human in minefield. Thus, the detail of the conceptual design and the mine
detection scenario is presented in this paper. [C160]

"Advances in DSP design tool flows for FPGAs"
This paper highlights recent advances in digital signal processing (DSP) design tools for Field-Programmable
Gate Arrays (FPGAs), concentrating on model-based design high-level synthesis. Next generation FPGA model-
based design tools provide a mechanism for abstracted design definition at the algorithmic rather than
implementation level. The tools make use of FPGA structural and timing knowledge, and of mathematical and
graph theory techniques to optimize and technology map the algorithm to a pipelined FPGA implementation,
controlled by high level parameters and threshold settings. Such tools allow simple design space exploration and
retargeting of algorithms to different device families. This design-once and retarget as required method improves
productivity over manual hardware description language (HDL) coding, especially for projects which are subject
to change. The simple design style, optimized generated hardware and productivity in design change and
implementation exploration are highlighted with two examples; a direct radio-frequency (RF) radar design and a
simple 8 by 8 beamforming design. [C161]

"A novel multi-dimensional spectrum estimation technique"
Conventionally, to multi-dimensional spectral estimation techniques, each data snapshot in space is captured
simultaneously in time. The size of the antenna array is dependent on the area of interest. In this paper, we
propose a data measurement technique, which does not collect data samples within each snapshot in space
simultaneously but sequentially along a predefined path, and a spectral estimation technique, which is based on
the Discrete Fourier Transform (DFT), for the collected data. The key idea of these techniques is to create a
large synthetic antenna aperture by displacing a small antenna array and by assuming uniform plan impinging
waves. The performance is evaluated by simulation. The applications of the proposed techniques include
synthetic aperture radar, radar processing and sonar systems. [C162]

"Model-based decentralized embedded diagnosis inside vehicles: Application to Smart Distance
Keeping function"
In this paper, the deployment of a fault diagnosis strategy in the Smart Distance Keeping (SDK) system with a
decentralized architecture is presented. The SDK system is an advanced version of the Adaptive Cruise Control
(ACC) system, implemented in a Renault-Volvo Trucks vehicle. The main goal of this work is to analyze
measurements, issued from the SDK elements, in order to detect, to localize and to identify some faults that may
be produced. Our main contribution is the proposition of a decentralized approach permitting to carry out an on-
line diagnosis without computing the global model and to deploy it on several control units. This paper explains
the model-based decentralized solution and its application to the embedded diagnosis of the SDK system inside
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truck with five control units connected via a CAN-bus using "Hardware In the Loop" (HIL) technique. We also
discuss the constraints that must be fulfilled. [C163]

"Intelligent Processing Research for Target Fusion Recognition System Based on Multi-Agents"
According to the target fusion recognition under dynamic and uncertain target information conditions, a
distributed target fusion recognition model is presented based on multi-agents. As a distributed multi-agents
target recognition system, the model includes several widely distributed agent workgroups. The model is mainly
made up of the detection agent, the recognition agent and the decision-making agent. The detection agent
mainly realizes characteristics matching and sensor conditions controlling, the recognition agent is composed of
information fusion algorithms into the nesting agents, the decision-making agent carries out various decision-
making and cooperation mechanism. Then, the intelligent fusion processing under dynamic and uncertain
environment is realized through communication and cooperation of the three agents for the actual condition
request. It combines MAS and information fusion technology in target recognition system, and incarnates the
advantages such as flexibility, reliability. Finally, by analyzing a ballistic target recognition experiment, the result
is shown the model efficiency is advanced by the means. [C164]

"Automatic monitoring and speed violation ticket system"
An automatic speed violation control system is proposed to worn the driver and using SMS communication for
transmitting the speed and the unique information of the vehicle to the police station when a speed violation
ticket to be issued. The system notifies a driver of certain control details in real time and prevents vehicle
violation in advance via warning messages when the vehicle exceeds a safe speed zone, thus eliminating the
manpower needed to use radars to check the speed of the cars or examine photographs of speeding vehicles
taken by fixed cameras. [C165]

"Application of artificial fish school algorithm in UCAV path planning"
The path planning method based on artificial fish school algorithm (AFSA) was proposed to solve unmanned
combat aerial vehicle (UCAV) path planning problem under the 2-D radar threats environment. According to the
path planning requirements, the threat detection and artificial fish coding method were designed in detail.
Besides, the method of perceiving threats was applied for advancing the feasibility of the path. A comparison of
the results was made by WPSO, CFPSO and AFSA, which showed that the method we proposed in this paper
was effective. AFSA was much more suitable for solving this kind of problem. [C166]

"Study on pedestrian detection and tracking with monocular vision"
Pedestrian detection is a rapidly evolving topic in many computer vision applications such as intelligent vehicle,
surveillance and advanced robotics. The pedestrian collision avoidance not only requires detection of pedestrian
but also requires prediction by tracking to analyze its dynamics and behaviors. The objective of this paper is to
provide a method realizing pedestrian detection and tracking based on monocular vision. The first part of the
paper is to detect pedestrian from the image. Both the rectangle features and edge orientation features are
calculated by integral image techniques and Adaboost is used to fulfill  discriminative features selection and
classifiers training. The second part contains a pedestrian tracking method based on Kalman filtering.
Experiments are performed to test and verify the pedestrian detection and tracking method under normal urban
environments. The experiment results show that the method can detect and track pedestrian ahead of vehicle
with different sizes and postures. [C167]

"Study on strapdown decoupling technology for rolling missile using RF interferometer seeker"
Because strapdown seeker is fixed on the missile body, the guidance signal for proportion navigation law can not
be directly got. And the outputs of strapdown seeker are not appropriate to be directly used in the control
system of the missile, for it couples with the missile body angular motion, Aim at a strapdown seeker using RF
interferometer for guidance, this article presents a decoupling method that a dynamic gyro is used to decouple
from the body angular motion of the missile, The dynamic gyro is used for tracking line of sight, and at the same
time line of sight rate and gimbal angle outputs are available for autopilot command application. The guidance
signal for proportion navigation law is derivation from outer gimbal's precessing current of the dynamic gyro.
First, the angle-measure principle of phase interferometer is analyzed in the paper; second, the decoupling
principle from body angular motion is advanced in the paper. It is proved that the guidance signal, namely line of
sight rate in inertial space can follow the input signals well, and the effect of body angular motion can be
effectively isolated. [C168]
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"ISAR super-resolution imaging based on sparse representation"
Super-resolution imaging technique can improve resolution of ISAR image. Traditional methods based on
spectrum estimation need to know the number of scattering centers in advance, and match two-dimensional
poles in two-dimensional imaging. This paper researches sparsity of ISAR frequency signal and two-dimensional
signal, and make super-resolution imaging equal to signal sparse representation. By Basic Pursuit algorithm, a
clearer image is obtained without the number of scattering centers estimation and match processing. [C169]

"Study on adopting optimum binary phase serial to enhance SNR and Penetrating of Ultrasonic
Images"
This paper present adopting optimum binary phase serial to enhance signal to noise ratio and Penetrating of
Ultrasonic Images. It combine the advanced theory of radar, spread spectrum communication theory and
technique of pulse reflection ultrasound imaging. It completely expatiates the feasibility of coded pulse
compression technique applied to medical ultrasound system. Since the signal to clutter ratio (SCR) couldn't
meet the requirement of medical ultrasound imaging when adopting self-correlation decoding for optimum binary
phase serial, this paper presents the CSIFIR(codes spectrum inverse filter) decoding filter and practical and
efficient solutions based on the least mean square. The results show the validity of theories and the efficiency of
the methods. [C170]

"A new method of three-dimensional visualization of satellite cloud image"
To solve the problems on 3D visualization of satellite data, such as the inaccuracy of cloud mask, ignorance of
visual affect of gray, transparency and orientation, this paper brings forward a series of methods. Through
radiation background to detect cloud mask and cloud top inversion etc, can obtain high precision application
data, moreover, advances the revised model on aspects of gray, transparency and orientation. modeling by the
methods advanced above, 3D satellite data could gain a better effect. [C171]

"Nasa's Laser Risk Reduction Program: A risk reduction approach for technology development"
The benefits of Earth Science (ES) laser instrumentation have been proven by decades of earth-science
observations. Lasers allow remote sensing of earth-system variables such as sea elevation, atmospheric
composition, wind profiles, cloud cover, ice mass, and vegetation canopy. Further, orbiting platforms provide a
unique vantage point that allows laser measurements on a global scale. NASA implemented the Laser Risk
Reduction Program (LRRP) to identify and address capability-gap areas where new devices or processes could
yield high-reliability mission-ready parts, and to develop components needed to advance the state-of-the-art of
laser-based instrumentation. This paper discusses LRRP's approach and the evolution of the program's
developments from inception to their planned infusion into NASA's missions. It is the first part of a three-paper
presentation (Program goals and organization; 1μ developments and results at the Goddard Space Flight Center
(GSFC); and 2μ developments and results at Langley Research Center (LaRC)) that summarizes LRRP's goals,
formulation approach, management organization, and final results. [C172]

"AMSR and DFS synergy"
The Japan Aerospace Exploration Agency (JAXA), National Oceanic and Atmospheric Agency (NOAA), and Jet
Propulsion Laboratory (JPL) are now proposing to launch the second satellite of the Global Change Observation
Mission-W (GCOM-W2) carrying the Advanced Microwave Scanning Radiometer-3 (AMSR-3) together with Dual
Frequency Scatterometer (DFS). This paper reviews sensor and science synergy of microwave scatterometers
and radiometers. [C173]

"Remote sensing research in undergraduate education: An international fieldwork perspective"
Institutions of higher education in the U.S. are increasing their use of project-based courses and experiential
learning using projects or service in other countries. Project-based instruction provides students with an
opportunity to make connections between the classroom and the world around them. Research suggests that
fieldwork strongly enhances curriculum instruction and provides additional learning value to students. The goal of
this grant was to increase the international content of existing curriculum by providing to students advanced skills
in sampling design, geospatial statistics, and remote sensing for mapping and monitoring of crops and natural
areas including semi-arid mountains, sub-tropical mountains, and tropical rain forests. This experience for the
students has opened their eyes to new cultures and environments, allowed them to apply their classrooms skills
is a real-world context and importantly to see how what they are learning is readily usable outside the classroom.
[C174]
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"Case studies of automatic change detection using AVNIR-2 onboard ALOS"
This paper suggests a new automatic change detection approach using image-object-based contextual
inference. The approach first detects changed areas, and then infers what happened there. The inference
process uses knowledge based on a change detection process performed by humans. It enables flexible and
intuitive description of the change detection process. In this paper, we describe the results of case studies on
automatic change detection using the Advanced Visible and Near Infrared Radiometer type-2 (AVNIR-2)
onboard the Advanced Land Observing Satellite (ALOS, nicknamed "Daichi"). [C175]

"SAR performance monitoring for TerraSAR-X mission"
The TerraSAR-X satellite features an advanced X-Band SAR based on the active phased array technology
which allows flexible operation of Spotlight, Stripmap, and ScanSAR mode for various combinations and
elevation angles. It combines the ability to acquire high resolution images for detailed analysis as well as wide
swath images for overview applications. The SAR performance of the system is analysed with respect to
geometric and radiometric parameters. Long-term monitoring of system parameters like instrument characteristics
or SAR image quality confirms the continuous stability of the system. By launching a twin satellite TanDEM-X for
global DEM acquisition, the TerraSAR-X mission is now supported by two satellites. The approach presented in
the following shows how to keep the SAR performance for both satellites, TerraSAR-X and TanDEM-X. [C176]

"On-ground tests and measurements of the Passive Advanced Unit Synthetic Aperture (PAU-SA)"
This paper presents the current state of the Passive Advanced Unit Synthetic Aperture's instrument (PAU-SA),
its installation in the transportation truck, and the preliminary tests that have been performed to verify the
instrument's status. [C177]

"Modular RF design for QUASAR Ku-band polarimetric SAR system"
A new compact fully polarimetric Ku band SAR system (SBK) is being developed by INTA radar Laboratory as
an advanced payload for QUASAR project, which involves INTA new SAR developments for small platforms and
UAV's. SBK design is based on previous developments of INTASAR program for his X-band SAR prototypes,
RIX and RBX, focusing work on units miniaturization and new RF payload development. SBK RF development
comprises the design of a modular KU-band RF payload mostly consisting on a highly stable Tx/Rx module, a
Ku-band front-end and a planar antenna. RF design for the whole system and each of the RF related modules
is shown including RF internal calibration capabilities of SBK. [C178]

"Foreign object debris detection using a 78 GHz sensor with cosec antenna"
This paper presents the results of FOD measurements conducted using a broadband 78 GHz radar sensor.
Previous studies with a short-range setup up to 30 m showed promising results. However, to meet the
requirements of the intended application, the range has to be increased significantly. As for all radar systems,
the range can be extended by increasing the transmitted power and/or the antenna gain. In this work two
different folded reflectarray antennas with a cosec-shaped pattern have been used to improve the system
performance and range. Together with a CFAR (constant false alarm rate) algorithm and a moving target
indication advances could be achieved compared to the previous setup. [C179]

"Welcome to EuRAD 2010"
I am very pleased to welcome you on the 7th European Radar Conference which is held this year in Paris as
part of the European Microwave Week (EuMW). Every year, since the beginning of this conference seven years
ago, the interest in the Radar activities grown. This is due mainly to the quality of the papers, workshops and
focused sessions which have been proposed during the past conferences. This level of quality has been
achieved thanks to the high class research performed in advanced, either from university or from industry
laboratories in the world and thanks also to the rigor of the Technical Committee which review and select the
papers. The number of proposed contributions has continuously increased during the seven years and EuRAD is
now established as one of the largest European and worldwide Radar events. EuRAD submission is now more
than 15% of the whole EuMW which creates the necessity to increase the duration of this conference to two full
days. [C180]

"Never ending saga of phased array breakthroughs"
3, 4, 6 face "Aegis" systems developed by China, Japan, Australia, Netherlands, USA. Israel and Australia
"Aegis" AESAs have an A/D at every element, a major breakthrough. GaN advancing rapidly. Will be helped by
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use for PCs, notebooks, cell phones, servers. Extreme MMIC: 4 X-band T/Rs on 1 SiGe chip for DARPA ISIS
program; goal <;$10/TR. Raytheon funding development of low cost flat panel Xband array using COTS type
PCB. MA-COM/Lincoln-Lab. development of low cost Sband flat panel array using PCB, overlapped subarrays
and a T/R switch instead of a circulator. Purdue Un. developing S-band low cost Digital Array Radar; GaN PA
and A/D at every element. Revolutionary 3-D Micromachining: integrated circuitry for microwave components, like
16 element Ka-band array with Butler beamformer on 13 × 2 cm2chip. Ultra low cost 77 GHz radar on 72
mm2chip together with >8 bits 1 GS/s A/D and 16 element array. Valeo-Raytheon 24 GHz phased array now
available for blind spot detection in cars for just $100's. Lincoln Lab using 2 W chip increases spurious free
dynamic range of receiver plus A/D by 20 dB JPL's SweepSAR provides wide swath SAR from space with 1/6 th
power required by ScanSAR. Metamaterials: 1. Can now focus 6X beyond diffraction limit at 0.38 μm Moore's
Law marches on. 2. Used in cell phones to obtain antennas 5X smaller and have 700 MHz-2.7 GHz bandwidth.
3. Provide isolation between closely spaced antennas and antenna elements. [C181]

"S band radar target detection in an extreme advection duct event"
Mesoscale numerical weather prediction models coupled with modern parabolic equation radar performance
models have allowed the resolution of four dimensional radar performance in challenging non homogeneous
near surface refractivity fields at the time and location of the modeller's choice. Large scale offshore flow of
warm and dry air over colder seas produces strong surface ducting. Large land-sea temperature differences can
produce near shore sea breezes and surface based ducts. This paper describes modelled radar performance in
such a complex ducting structure over the Persian Gulf during large scale northwest flow. The refractivity field
was resolved by the Coupled Ocean Atmosphere Mesoscale Prediction System and the notional radar
performance was modelled by the Advanced Refractivity Effects Prediction System. The results indicate strong
spatially dependent enhancements and degradations in radar performance relative to a standard atmosphere.
[C182]

"Simulation of the PARSAX dual-channel FMCW polarimetric agile radar system"
Polarimetric agile radar can be used to estimate all elements of the polarization-dependent backscattering matrix
(BSM) simultaneously. Stringent requirements, such as amplitude and phase matching between channels, cross-
channel isolation and polarization isolation, for a dual-channel polarimetric agile radar system have to be
investigated. The radar system simulation is a practical and effective approach to evaluate these requirements.
This paper presents the modelling and simulation of the dual-channel FMCW polarimetric agile radar system by
using Agilent Advanced Design System (ADS) simulation software. The paper focuses on investigating the
limitations of cross-channel isolation and estimating the error of BSM components in polarimetric agile radar
system simulations. [C183]

"Advancing coastal upwelling observations with use of SAR data: Case study from SE Baltic"
Nowadays exploitation of satellite data, mostly infrared and visible, became a regular practice for upwelling
detection and analysis. At the same time these types of satellite data strongly depend on sun illumination
conditions and cloud cover, with the latter being very limiting factor specifically for the Baltic Sea. In this case
SAR (Synthetic Aperture Radar) imagery not affected by clouds and with high spatial resolution can significantly
contribute to upwelling observations. The aims of this study are to show how SAR complements both in situ and
satellite optical data, and to examine general SAR limitations to observe sea surface temperature (SST) fronts
associated with coastal upwelling. [C184]

"A new method for robust far-distance road course estimation in advanced driver assistance
systems"
An advanced method for road course estimation is presented. It is based on the state-of-the-art Kalman filter
lane detection and allows for a robust sensor-based estimation of road courses in great distances. Only the
parameters for the road course are estimated which results in a reduced parameter space and therewith more
robustness. Instead of laterally displaced single feature points tangential structures are used as measurements in
the filter model. Therefore the method is translation-invariant and applicable for all continuous differentiable road
course models. As shown with video and radar input examples it is also sensor-independent and particularly
suitable for sensor fusion approaches. For accuracy estimations an advanced method based on inertial
navigation is used which is independent of lateral movements of the host vehicle and the road model. [C185]

"Study of Surrounding Rock's Stability Based on Monitoring Measurement of Highway Tunnel"
In allusion to some highway tunnels, which have many characters such as complex geologic environment,
developed crack and joint of terrane, high degree of weathering, water-rich, large deformation of surrounding
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rock, and short self-stability time etc.. During construction stage of highway tunnels, based on varied monitoring
measures which include perimeteral convergence, crown displacement, stress along bolt, ground subsidence,
internal and eternal force of parapet grille, inner displacement of surrounding rock, internal and eternal force of
secondary lining etc, and the ground penetrating radar advance forecasting, work out its deformation orderliness,
acquire exact criterion of stability of surrounding rock, as well as alter design, adjust supporting parameters and
construction technique in time, so insure the tunnel construction's safety and economy. Aiming at the sandstone
and flowing carbonaceous mudstone, gives the surrounding rock's deformation and internal force of parapet grille
characters, stable condition and critical criterion on condition that the preliminary supporting was done. The
monitoring measurement results have referenced value to the similar tunnels. [C186]

"Design of Distributed Monitoring and Diagnosis System for Locomotive Diesel Based on GPRS-
Internet"
This paper has designed a distributed monitoring and diagnosis system of engine locomotive. Diagnosis Unit
which collecting the real-time parameter data such as GPS information and on-line diagnosis messages for
locomotive diesel engine, is installed in each locomotive. It transmits data to the Data Transfer Station via GPRS
module. Meanwhile, the Data Transfer Station is used as FTP server on Internet for the Diagnostic Center
mining. Authorized clients can get the comprehensive diagnosis conclusion of each locomotive though the
website visit of the Diagnostic Center. This system has been finished in the laboratory, and a model system has
been established in the Wunan Locomotive Depot, Wuhan Railway Bureau. The application and promotion of the
system will greatly advance the maintenance and management level of the engine locomotive. [C187]

"Use of earth observation data and numerical modeling in the development of marine downstream
services in Estonia"
The objective of the Global Monitoring for Environment and Security (GMES) is to provide, on a sustained basis,
reliable and timely services related to environmental and security issues in support of public policy makers'
needs. MyOcean is the implementation project of the GMES Marine Core Service (MCS), aiming at deploying
the first concerted and integrated pan-European capacity for Ocean Monitoring and Forecasting
(www.myocean.eu.org). MyOcean develops upgraded European capabilities for reference marine information and
provides a wide range of key ocean indicators. The MCS provides information to intermediate users who
combine it with other forms of information and data to provide customized downstream services for end users.
The end users range from wide public to special target groups. Downstream marine services in Estonia are built
on in-situ real time and near real time measurements, satellite remote sensing imagery and numerical modeling.
Two-day marine forecasts for the North-Eastern Baltic Sea are produced by 3D circulation model HIROMB-EST.
The downstream service portfolio consists of following items. Real time sea level observations including history
and two-day forecasts on 12 locations around the Estonian coast are available in the Internet. Sea surface
temperature (SST) and salinity are complimented with near real time ferry-box observations on the cross-section
between Tallinn and Helsinki. During cloud free sky SST charts are produced using MODIS (Moderate
Resolution Imaging Spectroradiometer) imagery for the Gulf of Finland and Gulf of Riga. Illegal oil spills are
detected from SAR imagery. The drift of the slick is simulated by Seatrack-Web and potential polluters are
identified combining Seatrack Web and the Automatic Identification System (AIS). The monitoring of suspended
particulate matter during harbor dredging is based on MODIS and MERIS (MEdium Resolution Imaging
Spectrometer) data. The laboratory analyses of water samples are used for the-- calibration and validation of
satellite products. The in situ measurements of vertical profiles of absorption and attenuation coefficients are
used to determine the profiles of particle origin, concentration and size distribution. Operational ice extent
monitoring using SAR data is rather widespread. Optical remote sensing imagery from MODIS and MERIS
sensors complement SAR imagery. Ice concentration maps are produced using the histogram analysis of MODIS
250 m reflectance data. This data is used for model evaluation with the purpose to get reliable ice forecast from
the HIROMMB-EST model. Spectral optical remote sensing data from MERIS helps to identify different ice types.
The determination of high spatial resolution marine and coastal wind from the Advanced Synthetic Aperture
Radar (ASAR) is quite a novel application in the Estonian waters. Wind field data can be retrieved from ASAR
C-band data and model results using CMOD algorithm. [C188]

"Advances in vegetation management for power line corridor monitoring using aerial remote
sensing techniques"
This paper presents a comprehensive discussion of vegetation management approaches in power line corridors
based on aerial remote sensing techniques. We address three issues 1) strategies for risk management in power
line corridors, 2) selection of suitable platforms and sensor suite for data collection and 3) the progress in
automated data processing techniques for vegetation management. We present initial results from a series of
experiments and, challenges and lessons learnt from our project. [C189]
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"Visual confirmation of mobile objects tracked by a multi-layer lidar"
Integrity of the information provided by a perception system is crucial for advanced driver assistance systems
intended for safety applications, like obstacle avoidance systems. A method to ensure integrity is to use different
kinds of perception sources. Lidars are key sensors for multiple objects detection and tracking. Stereo vision
systems (SVS) can be used to improve the tracking but, in this paper, we use also SVS to confirm the real
existence of potential obstacles thanks to 3D dense reconstruction in focused regions of interest. Synchronization
issues between the different sensors are addressed using predictive filtering. The proposed approach is
evaluated in real conditions thanks to five use cases relevant to urban situations. Results show that this visual
confirmation strategy is efficient. [C190]

"Leaf area index (LAI) estimation based on vehicle-based laser scanning"
This paper proposes a novel approach for leaf area index (LAI) estimation based on vehicle-based laser
scanning (VLS), which occurs as a state-of-the-art mapping technique. The method is advanced from the
traditional terrestrial laser scanning (TLS), which has been primarily validated capable of predicting LAI. The
associated schematic is to explore the correlations between VLS and TLS collections of the same trees. If
positive, LAI can be retrieved with the related TLS data as reference. In this study, the consistency between the
multi-echoes per pulse received by VLS and the single-echo per pulse recorded by TLS is further tackled, and
LAI, thus, can be derived more accurately. The experiments based on the real-measured VLS and TLS data
have validated the applicability of VLS for estimating LAI. [C191]

"Space-time focusing of HF skywave radar signals with application to nonlinear scattering
phenomenology"
Increasing the power density incident on a target without raising the radiated power may offer a number of
benefits to HF skywave radar systems. Among these is the prospect of detecting nonlinear echoes, which could
greatly enhance detection in sea clutter. Other prospects include improved detection of low RCS targets and
more effective use of sub-apertures for multiple simultaneous task operations. In this paper we review the
physics underlying these missions and assess the potential of various approaches to concentrating energy in
localized regions within the illuminated zone. [C192]

"Deformation in Hawaii's volcanoes obtained from a ScanSAR-to-stripmap Small BAseline Subset
technique"
We investigate the displacement phenomena affecting Mauna Loa and Kijlauea volcanoes at Big Island (Hawaii,
USA), by applying an advanced ScanSAR-to-stripmap differential Synthetic Aperture Radar Interferometry
(InSAR) approach. The implemented method, based on the application of the well-known Small BAseline Subset
(SBAS) technique, allows the generation of LOS mean deformation velocity maps and corresponding time series,
leading us to characterize the complex deformation of Mauna Loa and Kijlauea volcanoes. The presented
analysis relies on the use of a SAR dataset composed by 49 ASAR ENVISAT satellite images, relevant to both
stripmap and ScanSAR operational modes, acquired on descending orbits (track 200) from January 2003 to
September 2008. Moreover, in order to assess the quality of the proposed combined ScanSAR-to-stripmap
approach, we perform a comparison between the achieved DInSAR results and the LOS-projected GPS
displacement measurements. [C193]

"Time reversal adaptive waveform in MIMO radar"
EM multipath propagation is common in radar and wireless communications. Most radar systems are designed
assuming line-of-sight (LOS), not multipath. In this paper, we extend our prior work on Multi-Input Multi-Output
(MIMO) radar in the absence of interference [1], to consider MIMO radar detection in high clutter. We develop a
subspace MIMO target model and a statistical model for MIMO radar clutter that accounts for the spatial and
spectral properties of radar returns. We show that, using orthogonal waveform signaling, the time reversal MIMO
radar yields higher detection performance than conventional statistical MIMO radar in high clutter. [C194]

"Metacognition in radar"
An airborne ground looking radar sensor's performance may be enhanced by selecting algorithms adaptively as
the environment changes. A short description of an airborne intelligent radar system (AIRS) is presented with a
description of the knowledge based filter and detection portions. A second level of artificial intelligence (AI)
processing is presented that monitors, tests, and learns how to improve and control the first level. This approach
is based upon metacognition. [C195]
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"Global trends in remote sensing of human settlements"
Advances in both airborne and spaceborne remote sensing systems have provided a range of tools for
monitoring and managing human settlements. In particular the availability of very high spatial resolution satellite
systems has dramatically increased access to high quality two-dimensional spatial information, while laser
profilers and interferometric synthetic aperture radar have allowed acquisition of the third dimension. Over the
past 100 years sensor systems have changed dramatically, from early airborne cameras that imaged only small
parts of an urban area on a project return basis, to very high resolution spaceborne systems, covering a wide
spectral range, with regular return periods down to a few weeks or days. This paper provides a brief history of
urban remote sensing, followed by an examination of the properties of current systems and their acquired data,
some processing methods and urban applications. It concludes with an overview of future developments. [C196]

"Direct-path mitigation for underground imaging in RF Tomography"
Belowground imaging using RF Tomography is challenged by strong direct-path coupling between sensors. In
this work, a direct-path mitigation procedure is introduced, consisting of two steps. First, the Tx and Rx dipoles
are rotated in along particular directions that maximizes the signal with respect to the direct-path contribution.
Then, the remaining contribution is removed by using a hybrid analog/digital feedback loop at the receiver side.
[C197]

"Advances in the generation of deformation time series from SAR data sequences in areas affected
by large dynamics"
We propose advances on the generation of deformation time series in areas affected by large deformation
dynamics, where the exploitation of the differential SAR phase can be strongly limited by severe misregistration
errors or by very high fringe rates. First, to overcome the former issue, we present an extension of the
amplitude-based Pixel-Offset (PO) analyses by applying the Small BAseline Subset (SBAS) strategy, in order to
move from the investigation of single (large) deformation events to that of dynamic phenomena. Secondly, to
handle the high fringe rate interferograms, we subtract from them properly generated synthetic deformation
models allowing us to reduce the fringe rate, thus helping the phase unwrapping step. The proposed approaches
have been tested on ASAR-ENVISAT data acquired on Galapagos Islands and validated via continuous GPS
measurements. [C198]

"Increasing airport security with the development of high accuracy location algorithms based on
ray-tracing techniques over WLAN networks"
Airport security focuses on providing a cost effective and efficient operation to deliver high-quality and secure
service to customers. For this, different technologies are deployed. For example, primary radar is used to detect
airplanes during flight approach. Cameras, surface radar, and triangulation systems are deployed for ground
surveillance. The ultimate goal of these systems is to improve the efficiency and safety of airport operations.
However, airport areas where aircraft are parked, loaded, refueled, and boarded, present a high risk due to the
large number of vehicles, goods and people involved in the aircraft handling activity. We propose different
algorithms to improve location accuracy of vehicles and goods in critical airport areas where GPS satellite and
radar coverage does not provide adequate target localization resolution. [C199]

"Range-Doppler ambiguity mitigation via closed-loop, adaptive PRF selection"
In this paper, we present a method of calculating and updating target probabilities in ambiguous range-Doppler
cells along with an adaptive pulse repetition frequency (PRF) selection technique based on mutual information
(MI). We approach the problem of updating the probability in multiple ambiguous cells by using a multiple
hypothesis test for the target state. The probability ensemble is then used to determine which PRF will maximize
MI on the next update. Since MI is a measure of the reduction in entropy of the ensemble, it indicates the
amount of information the radar stands to learn about the channel due to the selected PRF. We compare the
results of MI-based PRF selection to two other PRF selection methods and demonstrate how blind zones and
clutter aliasing can be seamlessly integrated into our PRF-selection procedure. [C200]

"The NASA Soil Moisture Active Passive (SMAP) mission: Overview"
The Soil Moisture Active Passive (SMAP) mission is one of the first Earth observation satellites being developed
by NASA in response to the National Research Council's Decadal Survey. Its mission design consists of L-band
radiometer and radar instruments sharing a rotating 6-m mesh reflector antenna to provide high-resolution and
high-accuracy global maps of soil moisture and freeze/thaw state every 2-3 days. The combined active/passive
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microwave soil moisture product will have a spatial resolution of 10 km and a mean latency of 24 hours. In
addition, the SMAP surface observations will be combined with advanced modeling and data assimilation to
provide deeper root zone soil moisture and net ecosystem exchange of carbon. SMAP is expected to launch in
the late 2014-early 2015 time frame. [C201]

"The observability of marine weather conditions using the electromagnetic waves scattering from
the sea surface: A statistical analysis"
The aim of this work is to quantify the observability of marine weather conditions using the bistatic Normalized
Radar Cross Section (NRCS) from the sea surface. The mathematical model of the sea surface profiles is
obtained from the Elfouhaily's spectrum and the NRCS are calculated using the Method of Moments (MoM). All
of NRCS are recorded in some data sets depending on the weather conditions. Using the the T-value and the
Linear Discriminant Analysis, we evaluate the contrast of the data sets, meaning the observability of the weather
conditions as the function of the incident angle, scattering angle and the polarization types (hh, vv, vh, hv).
[C202]

"Low RCS patch array antenna with electromagnetic bandgap using a conducting polymer"
This paper provides a radar absorbing method to reduce the radar cross section of the patch array antennas
without any loss of antenna performances. The method was based upon the electromagnetic bandgap absorber
using a conducting polymer. First, the patch array antenna with a central frequency of 3.0 GHz was designed.
Then, the EBG patterns were also designed that had a radar absorbing performance within the X-band. Second,
the designed low RCS patch array antenna was fabricated using glass fiber-reinforced composites and
conducting polymer. Finally, the antenna performances and the RCS of the fabricated antenna were measured in
order to confirm the radar absorbing efficiency and to show the feasibility of the low RCS patch array antenna in
the X-band. [C203]

"A MIMO technique for enhanced clutter selectivity in a multiple scattering environment: Application
to HF surface wave radar"
The significance of multiple scattering processes whereby unwanted Doppler-spread energy can contaminate
HFSWR remote sensing measurements has recently been reported. In this paper we present the results of
quantitative calculations of the extent of the contamination, and then outline a solution based on the adoption of
MIMO radar concepts which have been applied successfully in HF skywave radars. [C204]

"Ray solution for near-zone electromagnetic propagation though a periodic wall"
A generalized geometrical optics type locally Floquet field expansion is presented for describing the field
transmitted through a plane periodic wall when it is illuminated by a nearby antenna. It is developed from a
rigorous plane wave spectral integral for the field associated with this problem, and the integral is evaluated
asymptotically via a double stationary phase approach. This ray expansion is potentially useful in through wall
radar imaging applications. The accuracy and utility of this ray expansion will be demonstrated. [C205]

"Use of wavelets decomposition to reduce outside transmissions during measurement of RCS"
If the RCS of a target is measured in measurement facility which is not a Faraday cage, this RCS might be
corrupted by eventual outside transmissions which fill the same spectral band than measurement. In this
situation, outside radiations are going to pollute the value of the measured RCS and as a consequence their
level must be reduced in order to be able to get correct values of RCS. This article deals with a mathematical
method which allows limiting the influence of interferences on the measured values of RCS thanks to the use of
wavelets. [C206]

"Forest change detection from L-band satellite SAR images using iterative histogram matching and
thresholding together with data fusion"
In this study, we assess the efficiency of using L-band satellite SAR for forest change monitoring, by applying a
combination of change detection techniques to SAR backscatter intensity images acquired over Swedish forest.
We use a bi-temporal change detection approach based on image rationing. Histogram based techniques are
used both for radiometric normalization and thresholding. For a final classification step, we evaluate a data
fusion based change detection method that exploits the spatial and spectral information from one or multiple SAR
channels. Pre-applied filters are also evaluated as alternatives to tackle low resolution and speckle. HH and HV
polarized Fine Beam Dual images, acquired 34 degrees off nadir (FBD34) by the Advanced Land Observing
Satellite Phased Array type L-band Synthetic Aperture Radar (ALOS PALSAR), are used to find clear-cuts in
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Swedish boreal forest. Our results show that clear-cuts can be clearly extracted from L-band SAR data. [C207]

"Development of ALOS/PALSAR data on-demand processing and providing system on GEO Grid"
GEO Grid has been proposed by AIST in order to contribute to earth science. GEO Grid mainly provides satellite
and field observation data related to earth science through data search service, data processing service and
data providing service. Recently, we have developed ALOS PALSAR data on-demand processing and providing
system as one of GEO Grid data providing system. The system allows users to easily search and quickly receive
PALSAR products without careful considerations and advanced skills. There are two important points in the
system. One is seamless connection between AIST and an external archive system. The other is that the system
can provided calibrated PALSAR products according to observations using Corner Reflectors. As a future plan,
OGC-CSW is applied to this system for data search service. [C208]

"Advanced classification of UXO using fully polarimetric GPR and frequency-polarization features"
The classification of buried UXO has been a difficult task due to the large amount of false alarms resulted from
troublesome clutter objects. This paper closely examined scattering characteristics of such clutter objects by
using numerical simulations. From the numerical study, we found that some clutter objects, which mainly causes
the false alarms, produce multiple resonances at different frequencies and different polarizations. Based on these
observations, we developed new classification algorithms which utilize the frequency-polarization dependent
responses of complex targets in order to discriminate UXO-like objects form such trouble some clutters. The
developed algorithms were tested by experiments in a test plot. In the test, the new classification algorithms
clearly discriminated such clutters from UXO-like targets. In this paper, we present the simulation results for
scattering characteristics of complex clutters and the new classification algorithm based on frequency-
polarization dependent responses will be discussed. Finally, results from experimental verification will be
presented. [C209]

"Advanced digital beamforming concepts for future SAR systems"
This paper reviews advanced multi-channel SAR system concepts for the imaging of wide swaths with high
resolution. Several novel system architectures employing both direct radiating arrays and reflector antennas fed
by a digital array are introduced and compared to each other with regard to their imaging performance. In
addition, innovative SAR imaging modes are proposed which enable the mapping of ultra-wide swaths with high
azimuth resolution. The new techniques and technologies have the potential to enhance the imaging performance
of future SAR systems by one order of magnitude if compared to state of the art SAR sensors like TerraSAR-X,
ALOS, Radarsat-2 or Sentinel-1. [C210]

"A revised geophysical model function for the advanced scatterometer (ASCAT) at NOAA/NESDIS"
The current ASCAT winds retrieval is based on the CMOD5.n geophysical model function (GMF) with the
ASCAT wind data processor developed at the Royal Netherlands Meteorological Institute (KNMI). Recent
validation of ASCAT wind retrieval reveals that high wind retrievals were underestimated as being compared to
the operational QuikSCAT scatterometer. The goal in this paper is to improve ASCAT wind retrievals at high
winds. In this paper we map the radar backscatter (σ0) as a function of extreme wind conditions as measured by
an airborne scatterometer and adjusted the isotropic term in CMOD5.n to follow the aircraft GMF trend. The
geophysical model QuikSCAT wind inputs are improved for σ0that calculated from QuikSCAT wind inputs are
improved for σ0approximately > -15 dB and in very good agreement with the ASCAT σ0measurement. The wind
retrieval validations show wind speed rms error is improved at approximately wind speed > 12 m/s and example
mean wind composite from two winter seasons shows significant in detection of storm-force winds. [C211]

"Tandem-L: And innovative interferometric and polarimetric SAR mission to monitor earth system
dynamics with high resolution"
Tandem-L is a proposal for an innovative interferometric and polarimetric radar mission that enables the
systematic monitoring of dynamic processes on the Earth surface. Important mission objectives are global forest
height and biomass inventories, large scale measurements of millimetric displacements due to tectonic shifts, and
systematic observations of glacier movements. The innovative mission concept and the high data acquisition
capacity of Tandem-L provide a unique data source to observe, analyze and quantify the dynamics of a wide
range of mutually interacting processes in the bio-, litho-, hydro- and cryosphere. By this, Tandem-L will be an
essential step to advance our understanding of the Earth system and its intricate dynamics. [C212]

"Overview of random rough surface scattering EM models: Application to the sea surface"
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In this paper, we present in a first step an overview on different models of electromagnetic scattering by random
rough surfaces especially the composite two-Scale Model-CTSM (in order one and two). The numerical results
computed for the bistatic radar cross-section from random rough surfaces especially from the sea surface using
the Cox & Munk'slopes distribution and the sea surface spectrum of Elfouhaily. The results obtained by CTSM2
are compared with those given by the existing models (Small Slope Approximation, Weighted Curvature
Approximation and CTSM1). These results will be used to examine the applicability of several bistatic reflectivity
clutter models especially for near-grazing angles and for Ku-band. [C213]

"A target tracking method with a single antenna using time-reversal UWB radar imaging in a multi-
path environment"
UWB (Ultra Wide-Band) radar systems are promising imaging tools covering a variety of application fields
including surveillance systems. UWB radar technology can provide advanced capabilities for current surveillance
systems. An imaging algorithm for UWB radars, the TR (Time-Reversal) method enables high-resolution imaging
in a multipath environment. Conventional TR methods have been applied to antenna array systems while our
previous work proposed a TR method with a low-cost single antenna-based system. In this study, we propose a
radar system with a single antenna on a vehicle in a multipath environment. This vehicle is assumed to get close
to a moving target by adaptively tracking the target location. Some numerical simulation results show that the
proposed low-cost system works well in a multi-path environment. [C214]

"Vision-based detection and tracking of aerial targets for UAV collision avoidance"
Machine vision represents a particularly attractive solution for sensing and detecting potential collision-course
targets due to the relatively low cost, size, weight, and power requirements of the sensors involved (as opposed
to radar). This paper describes the development and evaluation of a vision-based collision detection algorithm
suitable for fixed-wing aerial robotics. The system was evaluated using highly realistic vision data of the
moments leading up to a collision. Based on the collected data, our detection approaches were able to detect
targets at distances ranging from 400m to about 900m. These distances (with some assumptions about closing
speeds and aircraft trajectories) translate to an advanced warning of between 8-10 seconds ahead of impact,
which approaches the 12.5 second response time recommended for human pilots. We make use of the
enormous potential of graphic processing units to achieve processing rates of 30Hz (for images of size 1024-by-
768). Currently, integration in the final platform is under way. [C215]

"The Slope Imaging Multi-polarization Photon-counting Lidar: Development and performance
results"
The Slope Imaging Multi-polarization Photon-counting Lidar is an airborne instrument developed to demonstrate
laser altimetry measurement methods that will enable more efficient observations of topography and surface
properties from space. The instrument was developed through the NASA Earth Science Technology Office
Instrument Incubator Program with a focus on cryosphere remote sensing. The SIMPL transmitter is an 11 KHz,
1064 nm, plane-polarized micropulse laser transmitter that is frequency doubled to 532 nm and split into four
push-broom beams. The receiver employs single-photon, polarimetric ranging at 532 and 1064 nm using Single
Photon Counting Modules in order to achieve simultaneous sampling of surface elevation, slope, roughness and
depolarizing scattering properties, the latter used to differentiate surface types. Data acquired over ice-covered
Lake Erie in February, 2009 are documenting SIMPL's measurement performance and capabilities,
demonstrating differentiation of open water and several ice cover types. ICESat-2 will employ several of the
technologies advanced by SIMPL, including micropulse, single photon ranging in a multi-beam, push-broom
configuration operating at 532 nm. [C216]

"An overview of recent advances in Polarimetric SAR information extraction: Algorithms and
applications"
Recent advances in Polarimetric SAR information extractions are reviewed. Papers published in IEEE
Transactions on Geoscience and Remote Sensing and IGARSS proceedings over the last five years were
included. We found that PolSAR technology has reached a certain degree of maturity. The availability of high-
resolution multi-frequency PolSAR data from space borne and airborne SAR systems will stimulate significant
PolSAR applications. [C217]

"Phase noise effects on the performance of Wavelet Packet Multi-Carrier Modulation"
Wavelet Packet based Multi-Carrier Modulation (WPMCM) offers an alternative to the well-established OFDM as
an efficient multicarrier modulation technique. It has strong advantage of being a generic transmission scheme
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whose actual characteristics can be widely customized to fulfill  several requirements and constraints of an
advanced communication systems. However, a few research questions remain to be addressed before the novel
WPMCM can be used in practice. One of the major concerns is the performance of WPMCM transceivers in the
presence of analogue radio frequency front-end imperfections. In this paper we analyze the impact of
interference in WPMCM transmission caused by phase noise. The sensitivity of WPMCM transceivers to these
errors using standard wavelets is evaluated through simulation studies and their performances are compared and
contrasted with OFDM. [C218]

"A survey on spectrum sensing techniques for Cognitive Radio"
Spectrum sensing is an important functionality of cognitive radio (CR). Accuracy and speed of estimation are the
key indicators to select the appropriate spectrum sensing technique. Conventional spectrum estimation
techniques which are based on short time Fourier transform (STFT) suffer from familiar problems such as low
frequency resolution, high variance of estimated power spectrum and high side lobes/leakages. Methods such as
multitaper spectrum estimation successfully alleviate these infarctions but exact a high price in terms of
complexity. On these accounts, it appears that the filter bank spectrum estimation formulated by F. Boroujeny
and wavelet based spectrum estimates are the most promising and pragmatic approaches for CR applications.
This article surveys and appraises available literature on various spectrum sensing techniques and discusses
spectrum sensing as a key element of CR system design. [C219]

"Toward real-time penetrating imaging radar at 670 GHz"
Since the first report on our submillimeter-wave imaging system with radar ranging capabilities, several advances
have been made in system performance. Range resolution as well as cross-range resolution are significantly
improved, and image acquisition time has been reduced from over 5 minutes to under 1 minute. Here we report
on performance improvements to specific key components and software that yielded these results. Further
advances in these and other components will be discussed that we expect will enable, for the first time ever,
near real-time 3D radar imaging at THz wavelengths. [C220]

"MHMICs on ceramic substrate for advanced millimeter wave systems"
This paper presents the initial design and fabrication results of several new passive millimeter wave circuits
integrated on a thin ceramic substrate, having a relative permittivity of 9.9 and a thickness of 127 mum. The
work is focused on a Wilkinson power divider, a 90deg hybrid coupler, a rate-race coupler and two six-port
circuits. Experimental results show wideband characteristics over the millimeter wave V and W bands, allowing
therefore their use for high data-rate wireless communication systems and radar sensors. [C221]

"Surveillance of the 200 nautical mile EEZ using HFSWR in association with a spaced-based AIS
interceptor"
To protect maritime sovereignty, security forces require real-time information concerning the location,
identification and activity of ships operating within their 200 nautical mile exclusive economic zone (EEZ). Today,
monitoring of surface activity within the EEZ is limited and largely dependent on co-operative vessels voluntarily
communicating their intentions to local shore-side authorities as well as on those vessel sightings reported by
patrollers. Recent advances in technology provide maritime nations with options to provide more systematic
surveillance of both cooperative and noncooperative targets. This paper presents a network-centric approach to
maintaining a dynamic picture of surface activity within the EEZ. The system is characterised by the use of land-
based high frequency surface wave radar (HFSWR) to provide persistent surveillance of all ocean-going vessels.
However, translating this track information into actionable data requires that as many of the tracks as possible
are tagged with their corresponding vessel identification. In this paper we introduce space-based interception of
a vessel's automated identification systems (AIS) broadcast to provide the identification and location of
appropriately equipped vessels. In such a system those radar tracks not associated with an appropriate AIS (or,
for that matter, AIS tracks where there is no supporting sensor data), can be highlighted for priority attention.
[C222]

"Design and Realization of Wireless Sensor Network Gateway Based on ZigBee and GPRS"
This paper discusses an embedded access platform, which takes S3C2410 as the center core and is built upon
the Linux operating system. Based on the character and advantage of ZigBee and GPRS, this article advances
the solution scheme of the wireless sensor network gateway. Mainly analyzes the software design of the
gateway, including the way to realize the connection of ZigBee protocol and GPRS network, along with the
design of data conversion task between ZigBee network and GPRS network. And it proposed a solution of data
loss, which is caused by the different transmitting rates of ZigBee module and GPRS module. This paper also
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describes the structure of hardware platform and running process, and analyzes the structure of the three layers
software system, as well as PPP protocolpsilas characteristics and transplanting key point. As a result, the
wireless data communication link between the embedded gateway and GPRS network is set up, and the solution
of keeping the gateway on line is proposed. [C223]

"Hybrid Neuro-Fuzzy Systems: Heterogeneous and Homogeneous Structures"
This paper describes the design of hybrid neuro-fuzzy systems with heterogeneous and homogeneous
structures. The system with a heterogeneous structure is developed for diagnosing myocardial perfusion from
cardiac images. In this model, the neural network and fuzzy system work as independent components. When a
new case is presented to the diagnostic system, the trained neural network determines inputs to the fuzzy
system. Then the fuzzy system using predefined fuzzy sets and fuzzy rules, maps the given inputs to an output,
and thereby obtains the risk of a heart attack. The system with a homogeneous structure is developed for
predicting an aircraftpsilas trajectory during its landing aboard an aircraft carrier. A database of landing
trajectories of various aircraft flown by different pilots is used to train the system, RADAR numerical data
provides real-time trajectories of landing aircraft and the system predicts an aircraftpsilas trajectory at two
seconds in advance, based on the aircraftpsilas current position. [C224]

"A review of radar techniques for ornithological observations"
This paper reviews some popular radar techniques involved in ornithological observations. Due to the biological
properties of the observable targets, in order to collect correct signatures of the size, ground speed, height and
wing beating information, most radar systems originally designed for meteorological detection require various
upgrades and modifications, either in the hardware or software design process. Biological targets have relatively
smaller Radar Cross Section (RCS) and greater variations in different species. The flying speed could be
estimated by a Doppler radar. However, in order to distinguish species from each other, more information such
as target altitude, flock patterns, even wing beating frequency have to be obtained from the radar signal
processing. The aforementioned considerations and such related issues introduce new aspects and requirements
to the radar system design. In the following section, we review various radar considerations in terms of different
ornithological signatures. Emphasis is put on the pulse compression and dual polarization imaging techniques
from the point of view of recent digital signal processing (DSP) implementation, which may be able to contribute
to the advanced radar ornithology system design of the future. [C225]

"High frequency crystal monolithic filter with high power level in airborne application"
Radar and communications systems require frequency references with ultimate noise performance with the aim
of improving the sensitivity of the advanced devices. In order to achieve a very low noise floor combined with a
high level output, AR-Electronique has studied and developed a new filter generation. In this paper, we present a
specific filter design using monolithic crystal resonators technology with a special cut angle and innovative
metallization, allowing high input power. Combined with an oscillator, a very low phase noise floor is achieved at
the output. [C226]

"Ground moving personnel indication and tracking from airborne platforms"
Radar is valued for its ability to surveil large areas, day and night, in all weather conditions, with high revisit in
order to provide detection and tracking of individuals and groups. Such radars operate either stand-alone or while
networked and may generate cues for EO/IR sensors for identification and classification. In the security
applications domain radar basing or siting has been predominately, if not exclusively, from fixed, ground-based
positions (this includes mobile systems that must be stationary when employed). Airborne radar systems
employing phased array antennas and advanced adaptive processing are investigated for their ability to detect
and track individuals, in a security application, when integrated with small and medium unmanned air vehicles.
Airborne surveillance radar overcomes many of the visibility issues of ground-based systems by operating at
steeper grazing angles. We evaluate performance for two operating altitudes and in a variety of surface wind
conditions, demonstrating high probability of detection against walking human targets. These results suggest the
viability of UAV-based airborne radar as candidates for future surveillance architectures. [C227]

"Advanced laboratory methods"
Random phase fluctuations, referred to as phase noise and closely related to frequency stability, affect precision
and accuracy of timing. Therefore phase noise impacts on numerous fields and applications, like metrology,
physics, digital electronics, radars, telecommunications, optics, microwave photonics, gravitation measurements,
particle accelerators, etc. [C228]
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"Effect of vibration on PM and AM noise of oscillatory and non-oscillatory components at 10 GHz"
The performance of microwave components is sensitive to vibrations to some extent. Among them, microwave
cables and connectors, bandpass filters, mechanical phase shifters and some nonlinear components are the
most sensitive. The local oscillator is one of the prime performance-limiting components in microwave systems
ranging from simple RF receivers to advanced radars. The increasing present and future demand for low
acceleration sensitive oscillators, approaching 10-13/g, requires a re-examination of sensitivities of basic
nonoscillatory building block components under vibration. The purpose of this paper is to study the phase-
modulation (PM) noise performance of an assortment of oscillatory and nonoscillatory microwave components
under vibration at 10 GHz. We point out some challenges and provide suggestions for accurate measurement of
vibration sensitivity of these components. We also study the effect of vibration on the amplitude-modulation (AM)
noise. [C229]

"Recent advances in 94 GHz FMCW imaging radar development"
High resolution imaging radars have come a long way since the early 90's, starting with an FAA Synthetic Vision
System program at 35/94 GHz. These systems were heavy and bulky, carried a price tag of about $500K, and
were only suitable for larger aircrafts at very small quantity production. Size, weight, and power constraints make
94 GHz still a preferred choice for many situational awareness applications ranging from landing in poor visibility
due to fog or brown-out, to cable warning & obstacle avoidance and sense and avoid for unmanned aerial
systems. Using COTS components and highly integrated MMIC modules, a complete radar breadboard has been
demonstrated in 9 months in one line replacement unit with a total weight of 20 lbs. The new generation of this
94 GHz FMCW imaging sensor will be on the order of 15 lbs or less including the entire radar signal processor.
The size and weight achievements of this sensor open up the potential market for rotorcrafts and general
aviation. [C230]

"Point Scatterer Model for RCS prediction using ISAR measurements"
A New Point Scatterer Prediction Model is presented in this paper to predict RCS of an aircraft model using
Inverse Synthetic Aperture Radar (ISAR) images of the aircraft.. The ISAR images are provided by Defense
Agency of Sweden and Saab inc. for each 15 degrees in horizontal plane. RCS is predicted for each aspect
angle by taking superposition of the dominant point scatterers whose locations and strength are calculated from
these ISAR images and simulation results are given with measurement results of the same aircraft model. [C231]

"SAR ship target imaging by induced complementary movement"
In this work a generalized ISAR approach to solve the SAR problem for ship target image reconstruction and
recognition is addressed. A new coordinate definition of the 3-D SAR scenario is suggested. An analytical
geometrical approach to define apparent yaw, pitch and roll angle of the ship target at sea is implemented.
Mathematical expressions to determine slant range distances to point scatterers are derived. The model of the
SAR signal return is composed by a linear frequency modulated transmitted signal, geometry and reflectivity
properties of point scatterers placed on the object. Image reconstruction procedure includes fast Fourier
transform range compression and fast Fourier transform azimuth compression. To verify the new ISAR image
reconstruction concept with respect to SAR problem a numerical experiment is carried out. [C232]

"On the use of Least-Squares Lattice structures for missing data in ISAR imaging"
In this work, we consider the spectral estimation of the gapped data encountered in inverse synthetic aperture
radar (ISAR) imaging. For the estimation of missing data, we propose the use of Least-Square Lattice (LSL)
Filters. The proposed method consists of interpolating the rows of two-dimensional backscattered data, where
each row corresponds to the backscattered target data from a specific aspect angle. IFFT processing yields the
enhanced spectral estimate of interpolated data. To demonstrate the effectiveness of the proposed algorithm,
numerical results based on simulated data are presented. [C233]

"Mine detecting GPS-based unmanned ground vehicle"
Mines which are located on the ground have been threating not only military forces but also civilians. These
threating mines are classified as wooden, plastic and metal types. In this study a detector, which is able to detect
all the mines placed on the ground, has been developed. Detecting and destroying the mines on a suspicious
area without personel have been possible with remote control devices. In our work we aimed to produce a GPS-
based mobile prototype vehicle carrying a system which can jam electromagnetic waves to blow up the mines
with a remote control. This vehicle runs on solar energy and it can be steered by simulation glasses. [C234]
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"Evaluation of QuikSCAT wind vector performance with respect to field measurements for the
Bulgarian part of the Black Sea"
Winds over the ocean play an important role in meteorology, oceanography and climatology. They affect air-sea
variations in heat, humidity, gases and particles, regulating the crucial relation between the ocean and the
atmosphere that establishes and supports the climate on regional and global scale. Therefore, the knowledge of
wind fields over the oceans is essential for global weather forecast purposes. Furthermore, the accurate
forecasting of ocean surface winds contribute to good wave forecasts, which provide informativeness and safety
in marine industry, navigation and other human activities in open and off-shore seas. The sources of surface
observations that are generally used to make analyses of winds over the oceans not always can provide data
with temporal and spatial regularity. These gaps can be filled in with wind data registered by satellite sensors
like NASA's QuikSCAT satellite radar scatterometer. It provides on operational basis wind vector measurements
over global oceans with considerable reliability and sufficient time frequency. The standard operational
QuikSCAT wind vector product has a spatial resolution of 25 km times 25 km. However, the recent measurement
methodology of QuikSCAT allows for wind vector retrievals at better spatial resolution of 12.5 km. In the present
paper the performance of the latest QuikSCAT Level 2B (L2B) 12.5 km wind product was evaluated with respect
to wind data acquired from meteorological station mounted on a fixed earth gas exploration platform "Galata" in
the western Black Sea. The QuikSCAT satellite occupies a sun-synchronous, near-polar orbit with altitude of 803
km above the Earth and with local equator crossing time at the ascending node of 6.00 a.m. +/-30 min and
swath width of 1800 km. The mission requirements of QuikSCAT SeaWinds Scatterometer for wind
measurements are an accuracy of plusmn2 m/s in speed for the range 3-20 m/s and plusmn20deg RMS in wind
direction for wind speed ranging from 3-30 m/s. On th- e other hand, the Galata platform is located on the
Bulgarian shelf, 26 km off cape Galata to the east of city of Varna. The satellite sensor measurements of wind
speed and direction were validated against anemometer observations co- located in time and space to the
satellite pass in 2007 for winter (January-February) and summer (June-July) periods. The QuikSCAT wind vector
processing algorithm estimates the wind speed on 10 m level above the sea surface. To make the satellite wind
speed data comparable to those derived from the anemometer, the latter were recalculated to 10 m level
applying a correction to every measurement. The validation of scatterometer data of wind speed and direction for
both abovementioned time periods was performed by statistical analysis including calculation of RMSE, bias and
correlation. The results indicate a good agreement between satellite and in situ data for moderate winds (3-15
m/s). Estimated coefficients of correlation R are 0.88 and 0.96 for wind speed and wind direction, respectively.
The highest RMS error was found for the light winds with speed less or equal to 3 m/s. The study results have
confirmed the reliability of QuikSCAT L2B wind vector product for the western Black Sea conditions, which imply
on its further use for meteorological, oceanographic, and climate researches and forecasts in regions of sparse
in situ data such as the Black Sea. [C235]

"A glimpse to future commercial spy satellite systems"
Over the past decade the commercial remote sensing industry has experienced significant technological change
and improved market penetration. New sensor Technologies in space systems offer new information
capabilities.The development of high-resolution commercial satellites which is better than 1 meter black and
white and 2.5 meter multispectral has opened new data and new collection methodologies to the ultimate
information customer. Future commercial spy satellite programs are linked, connected to military systems. The
objective is to show how goverments mix and harmonize the capabilities inside the country to supply the national
demands in the frame of security and intelligence as well as commercial use. According to the reports published
to public the usage of satellite imagery as commercial or military applications are approximately equal.
Influencing the development and construction of the next generation of commercial remote sensing satellites is
the purpose of the NextView procurement of U.S. The national space program in United States along with the
President's directive created a new era in space industry and market. The high resolution imaging industry was
born in 1994, when president Clinton issued a national policy granting companies licenses to build and launch
the satellites. The new directive presumably will go a long way toward supporting two U.S. companies. There
was a tremendous hunger for high resolution satellite imagery and the US firms were ready to fullfill the needs.
In early Spring 1999 Director of Central Intelligence and Deputy Defense Secretary approved the commercial
imagery initiative proposed by NRO. The goal of the plan was to satisfy general imagery requirements through
commercial vendors, while keeping more advanced imagery systems under government control. In July 1999 the
CIA and DOD approved the $1 billion muti-year budget for the initiative, which is part of the Future Imagery
Architecture. Half of this amount had already been- included in the NRO and NIMA budgets for 2001 through
2005. What new capabilities will arise during the next decade? A substantial thrust is doing things faster and
cheaper rather than bigger and better. The military is developing new techniques for building reconnaissance
satellites that can be launched on short notice as needs arise. The industry will expand the use of non-visible
portions of the spectrum that are particularly infrared and microwave, increase the number of active sensors
such as lidar and radar, and improve our spatial and temporal sampling. Particularly important will be new
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technologies for linking sensors through wireless and traditional means into sensor networks. This will allow the
information to be combined so as to support rapid decisions in complex situations. In addition, the output of one
or several sensors can be used to trigger observations from others, or even to rapidly reconfigure the other
sensors so as to optimize observations of an event. What will remote sensing be like a decade from now? The
competing forces of increased business demand, limited government resources, and advancing technological
capability will play out over this time period. The rapidly growing consumer needs will introduce a new and
somewhat unpredictable factor. The future promises to be bright, but it won't happen on its own. The full paper
will discuss the details of future needs and plans of commercial remote sensing satellites and their sensors.
Albeit the future demands are not only key factor for intelligence the manufacturers around the world will show
the countries' capabilities to build up future space programs under the national defence. The next few years will
prove interesting as the business potential of constellations for remote sensing is fully realized. [C236]

"A GPS-based system design for the recognition and tracking of moving targets"
This study aimed to develop a software to enable recognition of moving objects and detection of their orbits by
processing the images obtained through a camera. The secondary objective was to design a GPS-based mobile
robot which tracks moving objects. [C237]

"An analysis of synergy effects in an omnidirectional modular perception system"
The increasing complexity of advanced driver assistance systems (ADAS) requires new design strategies in
order to provide the necessary reliability for safety-related applications. In this paper, the connection of several
perception modules to a modular ADAS is proposed. The benefits of such an approach are analyzed on the
example of a vision and radar based vehicle & lane detection system. In particular, the effect of algorithmic
synergies between the modules is investigated. The performance of the modular perception system is
demonstrated using real-world data from the concept vehicle Carai. The results show that the performance and
reliability of this approach surpasses the properties of the single modules. [C238]

"Optimized grid-based environment perception in advanced driver assistance systems"
This paper deals with environmental perception for automobile application using an optimized grid-based
modeling method. An overview and the challenges of current methods, namely object-based and grid-based
sensor data fusion, are presented. Based on this, an optimized grid-based method using mathematical modeling
and fuzzy logic is suggested as one of the first step to overcome these challenges. Reconstructed 3D-information
from a stereo camera system is used as input data for our grid-based method. In addition to this the first
experimental results are illustrated. [C239]

"Towards a proactive biologically-inspired Advanced Driver Assistance System"
Driver assistance functionalities on the market are getting more and more sophisticated, which will lead to
integrated systems that fuse the data of multiple sensors (e.g., camera, Photonic Mixer Device, Radar) and
internal system percepts (e.g., detected objects and their states, detected road). One important future challenge
will be to find smart solutions in system design that allow an efficient control of said integrated systems. A
promising way for achieving this is to get inspiration from known signal-processing principles in the human brain.
This paper presents a biologically motivated Advanced Driver Assistance System (ADAS) that uses the generic
principle of attention as common front-end of all visual processes. Based on the attention principle an early task-
dependent pre-selection of interesting image regions is done, which decreases scene complexity. Furthermore,
internal information fusion increases the system performance (e.g., the attention is used to improve the object
tracking; road-detection results improve the attention). Based on streams of a challenging traffic scenario it is
shown how the system builds up and verifies its environment-related expectations relying on the attention
principle. The ADAS is controlled by a central behavior control module that tunes submodules and parameters.
The behavior control module has a simple structure, but still allows for robustly performing various tasks, since
the complexity is distributed over the system in form of local control loops mimicking human cognition aspects.
[C240]

"FPGA-based Radar Signal Processing for Automotive Driver Assistance System"
Safety and comfort applications are addressed using driver assistance (DA) systems like adaptive cruise control
(ACC) system using long range radar (LRR) or short range radar (SRR) or both. Novel waveforms and
functionalities applied to next generation DA multi-sensor systems and their corresponding complex algorithms
require advanced digital hardware supporting high computation rate and severe real-time constraints. In this
paper, we present a flexible FPGA-based architecture for digital control and signal processing of a DA system.
The considered DA system makes use of a new particular waveform to enhance capabilities of old generation

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 46 из 212



ACC radar. Hardware/software partitioning has been explored in order to match the real-time requirement of the
system. Development steps, from algorithm specification to on-board demonstration, are detailed. Promising
results in terms of resources use and execution time are shown using a prototyping board with a single Virtex-II
Pro device. [C241]

"Copyright"
The following topics are dealt with: communication over time-varying channels; distributed detection and
estimation; cognitive radio; multiuser MIMO systems and scheduling; channel estimation and equalization; relay
communication; space-time coding and diversity; MIMO communication and precoding; peak power reduction,
transmitter leakage, and ADC's; cooperative communication; radar, ranging, localization, and beamforming;
interference channel and mitigating interference; and error control coding and source coding. [C242]

"Adaptive multi-cue fusion for robust detection of unmarked inner-city streets"
First vision-based approaches for detecting the drivable road area on unmarked streets were introduced in
recent years. Although most of these visual feature-based approaches show sound results in scenarios of limited
complexity, they seem to lack the necessary system-inherent flexibility to run in complex cluttered environments
under changing lighting conditions. Our proposed architecture relies on four novel approaches that make such
systems more generic by autonomously adapting important system parameters to the environment. As the
presented results show, the approach allows for robust road detection on unmarked inner-city streets without
manual tuning of internal parameters. The described system was implemented in C relying on the Intel
performance primitives library and proved its real-time capability. It will be a sub-module of an advanced driver
assistance architecture, which runs in real-time on a test vehicle. [C243]

"Balancing Air Traffic Control workload across dual area navigation arrival procedures"
Area navigation (RNAV) is a key component for improving the efficiency and capacity of the National Airspace
System (NAS). As such, the Federal Aviation Administration (FAA) has been implementing RNAV standard
instrument departures (SIDs) and standard terminal arrival routes (STARs) at airports throughout the NAS. An
increasingly more common aspect of the implementation process involves a Human-in-the-Loop (HITL)
simulation of new procedure designs in the pre-implementation phase to evaluate traffic management difficulty,
given the proposed changes, and to validate operational assumptions. The terminal area route generation
evaluation and Traffic Simulation (TARGETS) tool, developed by the MITRE Corporation's Center for Advanced
Aviation System Development (CAASD), provides a testing platform to simulate traffic in both en route and
terminal airspace in an integrated operations setting to achieve an accurate representation of site-specific air
traffic environments. This paper describes the simulation results of a large airport environment where dual RNAV
STAR procedure designs were evaluated by conducting a HITL simulation using the TARGETS tool with certified
professional controller (CPC) participants. The dual RNAV STARs are created as parallel arrival routings,
designed with sufficient separation between them to allow for independent operations, and are used to manage
high arrival demand or mixed aircraft performance over a given corner-post. During this simulation, aircraft on
these STARs needed to be efficiently merged within terminal airspace, where space for vectoring was limited, in
order to feed a single runway. The focus of the simulation was to assess how different traffic delivery strategies,
referred to as the dasiaoperational usepsila of the RNAV STARs, could be used to move traffic from en route to
terminal radar approach control (TRACON) airspace and the associated impacts on Air Traffic Control (ATC)
workload. Other data included track data and par- ticipant feedback captured in a focus group-like discussion
conducted at the conclusion of each scenario. Results show that when traffic was equally distributed across the
parallel RNAV procedures, workload increased for TRACON controllers. In contrast, when traffic was primarily
delivered using a single RNAV procedure, workload increased for the Air Route Traffic Control Center (ARTCC)
controllers. A solution that provided more of a workload balance was achieved by allowing ARTCC controllers to
offload aircraft on the first RNAV procedure (primary flow) to the second RNAV procedure (secondary flow), on
an as-needed basis. The results of this effort reflect the effectiveness of HITL simulation in the pre-
implementation phase for identifying tailored air traffic management solutions that can help increase the
likelihood of successful RNAV procedure implementation so that benefits can be enabled. [C244]

"A Novel Revolutionary Surgical Device for TransOral Incisionless Surgery: EsophyX™ Used for
Endoluminal Fundoplication (ELF) in Patients Suffering of Reflux Disease"
Summary form only given: A huge revolutionary step toward surgery with no incisions, through natural orifices
has been done in last two years. The novel endoluminal fundoplication (ELF) technique using a Trans-Oral
Incisionless and fastener-deploying device (EsophyXtrade, EndoGastric Solutions) was developed and evaluated
for feasibility, safety and the treatment of gastro-esophageal reflux disease (GERD) in a series of animal and
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human (phase 1, phase 2) studies. The studies verified biological compatibility, durability and non-toxicity of the
polypropylene fasteners as well as the feasibility of the ELF technique. The results of the preclinical testing
indicated that the EsophyXtrade device was shown to be safe, and capable of deploying fasteners directly into
tissue and forming an interrupted suture line at the base of the gastro-esophageal valve (GEV). The clinical
studies demonstrated also that the ELF technique performed using the EsophyXtrade device resulted in the
creation of new gastro esophageal valve of 3-5 cm in length and a circumference of 200deg-310deg, which
maintained their anatomical aspects at 2 years. The ELF-created GEVs appeared similar to those created by
laparoscopic anti- reflux surgery (LARS). The ELF procedure also resulted in reduction of all small hiatal hernias
(2 cm in size) and restoration of the angle of His, providing an anatomical approach similar to that of LARS for
the treatment of GERD. Our work shows that that at 24 months follow up more than 80% of the subjects no
longer had heartburn, or regurgitation, needed PPIs and almost 70% had normal or clinically improved
esophageal acid exposure. The paper presents the new incisionless surgical technique and approach. [C245]

"Achieving the Real-time rectification of remote sensing data based on 4S integration in handset"
This article introduced the design and implementation of real-time correcting remote sensing data based on the
handset witch integrated 4S functions. Introduced the function and status quo of the 4S integrated system, given
the development environment and related technologies of the 4S integrated handset correcting remote sensing
data, explored the design method of the system's hardware and software. Using appropriate optimization
algorithm to load remote sensing data fast, using GIS map overlay to collect real-time high-precision GPS geo-
data, it can collect real-time, accurate mass of GPS information, achieve the accurate corrective of the remote
sensing map, then send the corrected real-time data to the center through GPRS module witch embedded
TCP/IP protocol. Combined with the advance of the WINCE system and the integrated development environment
EVC perfect supports for the GDI interface, it can facilitate the design of correcting system, easy operation for
user, become an extremely important field of the handheld device in field prospect. [C246]

"Design of intelligent and integrated information system for shield construction"
In order to improve the construction of shield, an intelligent and integrated information system for shield
construction is designed. Ground Penetrating Radar(GPR) is installed in shield cutter disc for the first time to
explore frontal geology in real time and continuously. Based on the route deviation of shield and the influence of
geological conditions on shield construction, a compound intelligent control system with double structure is
designed to control shield. The information of construction is integrated and published in order to be shared by
all authorized users. This scheme is important to improve intelligence and infomationization of shield
construction, which is innovative and valuable for engineering application. [C247]

"New designs if end-fire Tapered Slot Antenna: analysis & synthesis"
This paper is concerned with investigations of three types of broadband antenna elements that are to be used for
spatial power combining and phased-array radar application. The first antenna is the linearly tapered slot
antenna (LTSA) with L = lambda0while the second and the third are the exponentially tapered slot antenna
(ETSA) with two different values of L (L = 5 mm and L = 0 mm). These antennas are to be fabricated with a low
dielectric constant substrate material (RT/Duriod 5880 with dielectric constant epsivr= 2.2), substrate thickness of
1.27 mm and design frequency of 30 GHz. Simulations have been carried out by a program called IE3D, using
the method of moments. [C248]

"Filter of LIDAR Data Based on Multi-Resolution and Directional Elevation Tolerance"
Based on studying the principle of wavelet multi-resolution analysis, this paper takes Wavelet into the LIDAR
filtering, by making use of pyramid-delaminating theory, the fast organization of raw DSM data comes true, while
the computing speed increases and the filtering speed improves. At the same time, by considering the directional
elevation tolerance of the whole region in the process of filtering threshold selection, judgement makes better
accordance with terrain, and the precision of filtering is improved. At last, experiment is carried out on DSM data
obtained by LIDAR, the result proves the validity and advantage of the advanced filtering method. [C249]

"Laser Based Localization Techniques for Indoor Mobile Robots"
The localization problem in indoor environment based on LIDAR measurements is analyzed in this paper.
Practical aspects of the localization are discussed including the implementations of the state estimation and
registration algorithms. The localization framework developed is sufficient generic to be used in a variety of other
autonomous vehicles. The results of the proposed navigation algorithms demonstrate a reliable and accurate
position estimation for autonomous vehicles operating in a variety of environments. [C250]
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"Design of a remote-monitoring system of MOA based on GPRS"
By measuring resistive current of the Metal-oxide Arresters(MOA) on-line monitoring technology, we can
understand the performance condition of MOA at any time without unnecessary power-cut-off overhaul. Thus we
can detect the abnormal phenomena and hidden accidents of MOA in time, take measures in advance to
prevent the accident from getting worse and to avoid the economic loss resulted from the accident. To conquer
the defect of this transmission method, a new method of monitoring of metal-oxide arresters in long distance was
presented. The monitoring system consists of on-spot collection module, GPRS transmission module, long-
distance monitoring center. The design of hardware and software of TMS320F2812 microprocessor according to
the data collection and processing module was introduced. Data report can be formed in this system. The state
of MOA can be inspected conveniently and accurately. Electric Power system can run in the reliable state. [C251]

"Traffic Density Estimation with On-line SVM Classifier"
Information on the vehicular traffic density in an intelligent transport system (ITS) is presently obtained mainly
through loop detectors (LD), traffic radars and surveillance cameras. However, the difficulties and cost of
installing loop detectors and traffic radars tend to be significant. Currently, a more advanced method of
circumventing this is to develop a sort of virtual loop detector (VLD) by using video content understanding
technology to simulate behavior of a loop detector and to further estimate the traffic flow from a surveillance
camera. Such a virtual loop detector that requires supervised training with human intervention for its setup.
Difficulties also arise when attempting to obtain a reliable and real-time VLD under different illumination, weather
conditions and static shadows. In this paper, we study the effectiveness of texture features in describing the
traffic density, and propose a real-time VLD based on on-line SVM classifier and a background modeling
technique (OSVM-BG) to estimate the traffic density information probabilistically and automatically. The system
uses feedback from background modeling to train and update its SVM kernel to self-adapt to various lighting
environments. Experimental results show that the system outperforms an existing algorithm and achieves an
average accuracy of 89.43% under various illumination changes, weather conditions and especially changing
static shadows in daytime. [C252]

"Emerging Trends in Persistent Surveillance Information Fusion"
Recent data collections in video and signals collection such as Electro-optical/Infrared video, synthetic aperture
radar (SAR), and Hyperspectral (HSI) data afford persistent surveillance. As the rate of the imagery (or other
products such as 3D terrain modeling) becomes available, there is a greater need for data exploitation to support
and augment user needs for situational awareness. The presentation will focus on (a) emerging technologies, (b)
tools and processing needs for the user, and (c) developments for persistent surveillance performance analysis.
Standard methods of image processing and imagery collection have been accelerated based on the availability of
emerging products such as Unmanned Aerial Vehicles (UAV) technology, traffic monitoring systems, and security
products. Each of these systems require coordination over varying resolutions, distributed networks, and
graphical interfaces. The sensor coordination in the system network enables surveillance over persistent
coverage. Persistent surveillance implies that the information processed is to report the results to a user.
Surveillance systems can report situational awareness results of target tracks and identifications, anomalies, and
target behaviors. Focus should be placed not only on the processing, but include an interactive user to control
the collections, determine priorities for the video processing, and support exploration analysis. Image processing,
especially video, requires novel techniques to direct collections, process varying targets in complicated terrains,
and efforts to evaluate the success. Evaluation includes assessing the performance over varying operation
conditions (i.e. sensors, targets, and environments) to include obscurations, compression, and non-continuous
data streams. Persistent surveillance coverage requires new techniques in image exploitation to include: (1)
fusion with signals and database intelligence, (2) contextual modeling, and (3) tools for user interactive analy-
sis. [C253]

"Rapid Calculation Research on Water Area Extraction from ASAR Image"
Flooded area is a piece of the most important information wepsilave got to know in flood supervision and
disaster evaluation. And water area extraction is one of the decisive preconditions in confirming the size of
flooded areas. With the appearance of remote sensing technology, people could extract the water areas from the
space, and the radar images gotten from the flooded area provide us the exact size of water areas. However,
the speed of water area extraction affects flood evaluation directly, which matters a lot to the rescue work after
flood. To shorten the extracting time of water areas, parallelization process is used as one of the most efficient
ways. Based on some normal methods frequently used in water area extraction, such as threshold method,
NDVI, and so on, a new way is put forward, that is, to use Self-organized Feature Map to extract the water
areas from ASAR images automatically and accurately, and then to analyze the SOM calculation flows to find out
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what influences the extraction speed, finally to optimize the calculation by using parallel I/O of parallel file system
and the asynchronous parallel model of I/O hidden strategy. All of the above enhances the calculation speed so
as to ensure that the subsequent flood evaluation and rescue work can be carried out as soon as possible.
[C254]

"New approach of imagery generation and target recognition based on 3D LIDAR data"
Light Detection and Ranging (LIDAR) sensor is an advanced technology of 3D-measurement with high accuracy.
The processing of 3D point cloud data collected via LIDAR sensor is of topical interest for 3D target recognition.
In this paper, a new approach of imagery generation and target recognition based on 3D LIDAR data is
presented. The raw 3D point cloud data are transformed and interpolated to be stored in 2D matrix. The target
imagery is generated and visualized by means of height-gray mapping principle proposed in paper. For different
poses of target, the affine invariable moments of target imagery are selected as features for recognition because
of its invariance in rotation, scaling, translation and affine transformation. BP neural network algorithm and
Support Vector Machine (SVM) algorithm are utilized as method of target classification and recognition. The
recognition results by two algorithms are compared against and analyzed detailedly. The new method had been
applied into target recognition in outdoor experiments. Different types of targets are classified and the rate of
correct recognition is greater than 95%. Through outdoor experiments, it can be proven that this new method is
applied to the field of 3D target recognition effectively and stability. [C255]

"GPU-based simulation of side-looking sonar images"
This paper describes an implementation of a sonar image simulator optimized for running on a computer's
Graphics Processing Unit (GPU). GPUs are hardware-optimized to obtain maximum performance on computer
graphics applications. Because these applications generally simulate focal plane images (i.e. optical systems,
video, etc), some specific adaptations are required to render range images such as those generated by a sonar
sensor. Considerations for the simulation of side-scan and synthetic aperture images are discussed, including a
thorough explanation of the imaging geometry. The use of the GPU to implement the sonar simulation process is
described in detail, including the different render stages required to construct the final image and the addition of
more refined effects such as noise, multi-path and the sensor's point spread function (PSF). Other advanced
uses of the GPU simulator core are discussed, such as Fast Fourier Transform (FFT) computation and fast
image correlation. Finally, results and performance figures are presented. [C256]

"Radar based collision detection developments on USV ROAZ II"
This work presents the integration of obstacle detection and analysis capabilities in a coherent and advanced
C&C framework allowing mixed-mode control in unmanned surface systems. The collision avoidance work has
been successfully integrated in an operational autonomous surface vehicle and demonstrated in real operational
conditions. We present the collision avoidance system, the ROAZ autonomous surface vehicle and the results
obtained at sea tests. Limitations of current COTS radar systems are also discussed and further research
directions are proposed towards the development and integration of advanced collision avoidance systems taking
in account the different requirements in unmanned surface vehicles. [C257]

"A Lightweight Distributed Implementation of IMS LD on Google's Android Platform"
Learning activity based standards like the IMS Learning Design (IMS-LD) have recently emerged. Typical
implementations of this standard rely on client-server architectures. This is problematic for resource limited
mobile devices that may not have reliable Internet access. This paper presents the design and implementation of
a system that takes a sub-set of the IMS LD design specification involving multiple roles and creates native code
for mobile devices that collectively run the learning design using SMS messages for synchronization. An
implementation targeting the Googlepsilas Android mobile platform is shown. [C258]

"Seamless vertical handoff algorithm for heterogeneous wireless networks-an advanced filtering
approach"
Next generation wireless networks are foreseen to be heterogeneous in nature.Wireless networks consisting of
different access technologies with different bandwidth and coverage area will coexist to provide roaming users
with their requirements. Handoff among heterogeneous networks, i.e. vertical handoff (VHO), has attracted
enormous attention from researchers over the last couple of years. Absence of symmetry is the core distinction
between homogeneous and heterogeneous networks, as one network has preference over the other network.
Therefore a proficient handoff mechanism is crucial for making the experience seamless to the user, trim down
the number of unnecessary handoffs, as well as to capitalize on the underlay network utilization. In this article,
we propose an advanced filtering based VHO algorithm in 3G/WLAN and discuss its performance. Performance
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criteria are based on the number of handoffs. [C259]

"Implementation of optimized 6-bit phase angle calculation from phase gradients for T/R Modules in
active phased array radars using FPGA"
The Beam steering controller plays a vital role in steering the antenna beam of active phased array radars where
beams are formed electronically. The Transmit / Receive Modules (T/R Modules) are key parts of advanced
phased array radar systems. In order to produce beam pattern from multiple radiating elements, the phase angle
of each T/R Module must be assigned with a calculated value. When Common phase gradients are sent to all
Transmit / Receive Unit Controllers (TRUCs), the respective phase values are calculated for the radiating
element associated with them. The position of a T/R Module in the array decides the phase angle of
corresponding radiating element. In this paper, the calculation of optimized 6-bit phase angle from the phase
gradients carried out using FPGA is discussed in a detailed manner. Also the use of logic core and quantization
of phase values are discussed elaborately. The implementation is carried out using the Xilinx Spartan chip
XC2S100tq144-5. Also synthesis and Place and Route reports are discussed. [C260]

"A 3D laser scanner system for autonomous vehicle navigation"
Road segmentation, obstacle detection, situation awareness constitute fundamental tasks for autonomous
vehicles in urban environments. This paper describes an end-to-end system capable of generating high-quality
3D point clouds from one or two of the popular LMS200 laser on a continuously moving vehicle. Road
segmentation and crossing analysis have been performed on the basis of this newly developed 3D laser
scanner. This system is cost-efficient and provides a circumferential view that makes it also applicable to mid-
sized robotic platforms, like Volksbot robots. Field experiments from the DARPA Urban Challenge are presented.
Our aim is to provide a level of hardware and algorithmic detail suitable for replication of our system by
interested parties or to get a cheap 3D laser scanner for research for those who do not wish to invest in
hardware development. [C261]

"An approach for robust mapping, detection, tracking and classification in dynamic environments"
Understanding its environment remains a difficult problem for a mobile robot. Several intricate problems
(localization, mapping, detection, tracking, classification) have indeed to be solved concurrently. However, most
perception algorithms solve these issues independently leading to limited performances in highly changing
environments. We present in this paper an original approach where the mapping, the tracking, the detection and
the classification problems are addressed concurrently and where the perceptual knowledge of the robot is
described using four recursively estimated discrete probability mass functions. Our first experiments based on
simulated and real range data show that our approach is able to cope with complex outdoor situations. [C262]

"4G as a Next Generation Wireless Network"
User requirements are growing faster than ever and the limitations of the current mobile communication systems
have forced the researchers to come up with more advanced and efficient technologies. 4G mobile technology is
the next step in this direction. 4G is the next generation of wireless networks that will totally replace 3G
networks. It is supposed to provide its customers with better speed and all IP based multimedia services. 4G is
all about an integrated, global network that will be able to provide a comprehensive IP solution where voice, data
and streamed multimedia can be given to users on an "Anytime, Anywhere" basis. At present we have many
technologies each capable of performing functions like supporting voice traffic using voice over IP (VoIP),
broadband data access in mobile environment etc., but there is a great need of deploying such technologies that
can integrate all these systems into a single unified system. 4G presents a solution of this problem as it is all
about seamlessly integrating the terminals, networks and applications. The race to implement 4G is accelerating
as well as quite challenging. The aim of this paper is to highlight the benefits, challenges in deployment and
scope of 4G technologies. [C263]

"Innovative intelligent DCS based method for tank gauging control system in large oil terminal"
The introduction of microprocessor-based plant control occurred shortly before 1980 with simple single-loop
controllers. This technology quickly evolved into a DCS with control processor redundancy, high-density
input/output systems, and a human machine interface (HMI). Today's tank management plans are faced with
intense pressure to improve storage reliability. Thereby, current business goals focus on increasing operational
efficiency and overall equipment effectiveness. In support of this, a tool used to identify production loss and
asset availability. Third-generation DCS employ powerful object-oriented design technology to enable efficiency
improvements within daily operations and maintenance (O&M) activities. Additionally, advanced process
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optimization technology is added to support improvements in process efficiencies. Control system technology
also now integrates several fieldbus protocols, thus enabling more flexible plant designs as well as improved
data for maintenance. In this paper, the Innovative, modernization, design, integration, development and
implementation of a computer-based (DCS) tank gauging system for the large tank farm is described. The
complex included 37 storage tanks located at 10 different groups. Each group supports data collection on the
pipeline computer located in the main control room. The new and modern tank level gauging systems
incorporate Radar gauges for tanks, with transmitters for temperature and pressure. All types of these gauges
offer an upgrade in performance and maintainability. [C264]

"SMOS image reconstruction algorithm: Extension of the band limited approach to the fully-
polarimetric mode of MIRAS"
It is now well established that synthetic aperture imaging radiometers (SAIR) promise to be powerful sensors for
high-resolution observations of the earth at low microwave frequencies. Within this context, the European Space
Agency is currently developing the SMOS mission devoted to the monitoring of soil moisture and ocean salinity
at global scale from Lband space borne radiometric observations obtained with a two-dimensional interferometer.
This contribution is concerned with the reconstruction of radiometric brightness temperature maps from
interferometric measurements. It extends the concept of band-limited resolving matrix to the case of the
processing of full-polarimetric data. [C265]

"The use of fuzzy neural networks for estimating the parameters of the K-distribution"
Recently, artificial neural network have been used in radar signal detection. In this paper, a fuzzy neural
approach for estimating the parameters of the K distribution is proposed. We use the back propagation (BP)
algorithm for the training process. We obtain improved results compared with those obtained by the method
based on higher order and fractional moments for small sample sizes. [C266]

"Modified AIC and FPE criteria for autoregressive (AR) model order selection by using LSFB
estimation method"
The Least-Squares-Forward-Backward (LSFB) method for estimating the parameters of the autoregressive (AR)
model is considered and new theoretical approximations for expectations of the prediction error and the residual
variance are derived. These results are used for modifying the AR order selection criteria FPE and AIC. The
performance of these modified criteria is compared with other AR order selection criteria using simulated data.
The results of these performance comparisons show that the new criteria have better performance in the finite
sample case. [C267]

"Advances in microwave systems for medical applications"
A new system for contact-less heartbeat detection is proposed. Operating at 2.4, 5.8, 10, 16, and 60 GHz, our
system shows the possibility to detect the heartbeat rate at a distance of 1 m from the person. The heart rate
variability is extracted as well. Originating from experimental measurements, a model presenting the
cardiopulmonary activities is proposed. Separating the heartbeat signal from the respiration signal is done using
different methods and for several SNR values. [C268]

"K-distribution parameters estimation based on the Nelder-Mead algorithm in presence of thermal
noise"
In this paper, we propose an efficient approach to the estimation of the compound K-distribution parameters in
presence of additive thermal noise. This is acquired by means of a multidimensional unconstrained nonlinear
minimization algorithm based upon the Nelder-Mead direct search method. In doing this, we minimize the sum of
squared residuals. The best fit is simply achieved by a direct comparison of the experimentally measured
cumulative distribution function (CDF) of the recorded data with the set of curves derived from the model of
interest. A good minimization can be reached only if the real CDF is accurately estimated. We show, particularly,
that the new approach yields the best spiky clutter parameter estimation. The proposed estimator is more
efficient than existing estimation methods. [C269]

"MLE-based order statistic automatic CFCAR detection in Weibull background"
In this paper, we address the problem of automatic target detection in Weibull clutter and multiple target
situations, without any prior knowledge of neither the non stationary clutter statistics in which the radar operates
nor the number of outliers that may be present in the reference window. In doing this, we develop the forward
and backward order statistic automatic constant false censoring and alarm rates detectors based upon the
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maximum likelihood estimator, MLE-based F/B-OSACDC-FCAR. The censuring and detection algorithms are a
two in one built detector. They select repeatedly a suitable set of ranked cells among all reference cells
surrounding the cell under test to estimate the unknown background level and set the adaptive threshold
accordingly. The performance of these detectors is evaluated by means of Monte Carlo simulations. [C270]

"Design and implementation of Long Range Radar service life extension"
This paper presents an overview of a service life extension program that is being applied to the continental US
Long Range Radar (LRR) network. Initially the architecture of the system is presented and key components
selected for upgrade are identified. In addition to hardware upgrades innovative signal processing algorithms
have also been added. The LRR consists of 68 radars that are used for the joint purposes of air traffic control
and surveillance. The upgraded radar consists of a solid state transmitter, a state-of-the-art receiver and signal
data processor. With advanced signal processing algorithms, the upgraded radar system provides 200 nmi
coverage in natural interference environment while minimizing the false alarms. The radar has also been
upgraded to enhance weather detection performance. [C271]

"Spatial compressive sensing approach for field directionality estimation."
This work addresses the problem of field directionality estimation using uniform linear array. Recent advances
from the compressive sensing theory were invoked for this application. Motivated by a sparse representation of
the field directionality in frequency-wavenumber domain, a spatial compressive sensing-based method for the
field directionality estimation is proposed in this work. This method is conceptually different from other classical
algorithms, achieving a high azimuth resolution using relatively short array. This work provides an alternative,
spatial interpretation for the compressive sensing theory in application to array signal processing. Major
advantages of the proposed approach are simplicity of an implementation and a high angular resolution
achievable by short arrays. [C272]

"Topographic relief compensation on spaceborne polarimetric SAR for forest applications"
In order to use the advanced capabilities of polarimetric SAR data for forest applications, analysis methods must
address topographic relief effects in mountainous regions. ALOS PALSAR L-band and Radarsat-2 C-band
polarimetric SAR data over study sites in Hinton, Alberta, and the Greater Victoria Watershed District, BC, were
collected and used to investigate the effectiveness of polarization orientation shifts correction, decomposition
filtering techniques and local incident angle compensation. We found that the polarization orientation shifts
estimated from PALSAR winter data corresponded to the topographic relief. The shifts from the PALSAR summer
data were noisy. The polarization orientation shifts were not seen in the Radarsat-2 data. Various polarimetric
parameterizations were useful for identifying terrain features and land cover types. The Cloude entropy, dominant
scattering alpha and eigenvalues (lambda2+lambda3) were used to create HSV coding images for better
differentiation of forest, vegetation and water surfaces with minimized topographic effects. The local incident
angle compensation on single polarization backscatters was applied to Radarsat-2 data. Due to the high biomass
volume in the study area and the higher radar frequency, the correlations between the polarization backscatter
and the ground measured volumes at the plot level were poor. [C273]

"Evaluating algorithm performance metrics tailored for prognostics"
Prognostics has taken center stage in condition based maintenance (CBM) where it is desired to estimate
remaining useful life (RUL) of a system so that remedial measures may be taken in advance to avoid
catastrophic events or unwanted downtimes. Validation of such predictions is an important but difficult
proposition and a lack of appropriate evaluation methods renders prognostics meaningless. Evaluation methods
currently used in the research community are not standardized and in many cases do not sufficiently assess key
performance aspects expected out of a prognostics algorithm. In this paper we introduce several new evaluation
metrics tailored for prognostics and show that they can effectively evaluate various algorithms as compared to
other conventional metrics. Four prognostic algorithms, relevance vector machine (RVM), Gaussian process
regression (GPR), Artificial Neural Network (ANN), and Polynomial Regression (PR), are compared. These
algorithms vary in complexity and their ability to manage uncertainty around predicted estimates. Results show
that the new metrics rank these algorithms in a different manner; depending on the requirements and constraints
suitable metrics may be chosen. Beyond these results, this paper offers ideas about how metrics suitable to
prognostics may be designed so that the evaluation procedure can be standardized. [C274]

"Exploring the Martian subsurface of Athabasca using MARSIS radar data: Testing the volcanic
and fluvial hypotheses for the origin of the morphology"
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This work aims to test the formation hypotheses of the rafted-plate morphology observed in the Martian area of
Athabasca Valles (5degN, 150degE,) using the subsurface radar echo from the Mars Advanced Radar for
Subsurface and Ionosphere Sounding (MARSIS) 5 MHz-band data over this area. The backscattered signal
losses are compared to those arising from two geoelectrical subsurface models (differing in their assumed ice
content) generated by finite-difference time-domain (FDTD) simulations. Within this region, the MARSIS signal
experience average losses of 0.09 dB/m in the first 160 m beneath the surface. FDTD simulations suggests that,
if the near-surface environment is ice-rich (80% by volume), it will result in average losses of 0.048 dB/m,
whereas the losses associated with an ice-poor model (20% of ice by volume) increase to 0.10dB/m. Comparing
the observed MARSIS losses with the simulated ones suggests that the propagation characteristics of
Athabasca's subsurface are more consistent with a volcanic rather than a fluvial origin for the rafted-plate terrain.
[C275]

"Multi-wavelength impacts on coastal radar performance during a sea breeze"
Sea breeze circulations dramatically impact the detection performance of coastal radar and are forecast to
increase in strength and frequency into the 21stcentury. Dry and warm air from the land flows offshore between
100 and 200 meters above sea level out to 100 km offshore. This redistribution of water vapor and temperature
creates strong vertical humidity and temperature gradients resulting in significant radar ducting. These
thermodynamic gradients and resulting non-standard propagation structures vary in time and space as the sea
breeze develops. Spatio-temporal radar skip zones develop within the ducts and reduced target detection ranges
develop above the ducts. Notional S, C and X band radars are modeled with the advanced refractive effects
prediction system and are located at the shoreline during a sea breeze. The azimuth and range dependent
refractivity field is modeled by the regional atmospheric Mesoscale Prediction System. [C276]

"Reconfigurable digitally scanned polarimetric L-Band radar"
We present the design and initial results from a digitally steered, polarimetric, phased array L-band radar utilizing
a novel, high performance architecture. The instrument leverages recent advances in radio frequency and digital
signal processing components in order to enable collocated measurements of emission and backscatter in a
compact aircraft instrument with no moving parts. The driving methodologies are the minimization of costly and
inflexible analog circuitry, adoption of standardized manufacturing processes, and inclusion of reconfigurable
firmware and software architectures to facilitate fulfillment of varied sensing requirements. [C277]

"On the design of spaceborne polarimetric SARs"
To date, spaceborne polarimetric SARs have predominantly been implemented as experimental add-on modes to
existing designs for single-pol or dual-pol systems. As a result, current and planned spaceborne SARs have
polarimetric (or quad-pol) modes that are severely limited in swath width, are restricted in the range of look
angles, suffer from low SNR and ambiguity problems, and are difficult to calibrate. The consequence of this is
that the high potential science return expected from polarimetric SAR data has not and will not be realized. In
this paper, the design of polarimetric SAR systems is revisited. Design principles are established, and recent
advances will be described that allow wider swath polarimetry over a wide range of incidence angles, and
simplified calibration of the final data product. [C278]

"Topography-dependent motion compensation: Application to UAVSAR data"
The UAVSAR L-band synthetic aperture radar system has been designed for repeat track interferometry in
support of Earth science applications that require high-precision measurements of small surface deformations
over timescales from hours to years. Conventional motion compensation algorithms, which are based upon
assumptions of a narrow beam and flat terrain, yield unacceptably large errors in areas with even moderate
topographic relief, i.e., in most areas of interest. This often limits the ability to achieve sub-centimeter surface
change detection over significant portions of an acquired scene. To reduce this source of error in the
interferometric phase, we have implemented an advanced motion compensation algorithm that corrects for the
scene topography and radar beam width. Here we discuss the algorithm used, its implementation in the
UAVSAR data processor, and the improvement in interferometric phase and correlation achieved in areas with
significant topographic relief. [C279]

"Simultaneous observations of a tropical cyclone from dual-pol TerraSAR-X and ground-based
weather radar"
Recent advances in Synthetic Aperture Radar (SAR) technology have revived meteorological applications with
this type of radar. SARs are designed for surface imaging, but now that several X-band, multi-polarization SAR
satellites are in orbit, the attenuation and backscatter change caused by precipitation can be better studied. The
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results presented here demonstrate some of the possibilities by analyzing observations from dual-polarization
(HH, VV) TerraSAR-X acquisitions over central Florida during and after Tropical Storm Fay on August 19, 2008.
Simultaneously, WSR-88D ground weather radars in Melbourne and Tampa Bay, FL collected reflectivity and
radial velocity data from the storm where a strong precipitation cell is roughly co-located with severe attenuation
in the SAR image. The SAR measurements are explained quantitatively by simultaneous ground radar
observations. In addition, polarization analysis comparing the SAR image a subsequent TerraSAR-X acquisition
11 days later shows the impact of the storm over the entire image. [C280]

"Structure of the basal unit of the North Polar Plateau of Mars, from MARSIS"
We use 36 MARSIS orbits to extract reflector depths for laterally extensive internal surfaces in the North Polar
Plateau and compare the interpolated surface at the bottom of the ice to a prediction of that surface using MOLA
data. We find that the prediction and data are in good agreement in terms of regional slope, and may even
agree on the finer-scale saddle feature expected based on MOLA. We conclude that the underlying plains are
not deflected anywhere beneath the ice deposits, and infer a possibly atypical composition or texture at the top
of the Basal Unit in the 270deg longitude direction, perhaps indicative of a paleo-dunefield. [C281]

"RF photonic receiver front-end based on crystalline whispering gallery mode resonators"
We develop a theoretical model for a direct and a coherent RF photonic receiver front-ends based on optical
whispering gallery mode resonators. We show that the coherent receiver has much higher sensitivity and wider
dynamic range compared with the direct one. We argue, that the coherent photonic receiver is able to have a
spurious free dynamic range in excess of 55 dB and sensitivity in excess of -100 dBm in a 5 MHz reception
band. We also discuss recent advances in the practical implementation of the receivers by OEwaves Inc. and
compare the experimental results with the theoretical predictions. [C282]

"The tandem-L mission proposal: Monitoring earth's dynamics with high resolution SAR
interferometry"
Tandem-L is a proposal for an innovative interferometric and polarimetric radar mission that enables the
systematic monitoring of dynamic processes on the Earth surface. Important mission objectives are global forest
height and biomass inventories, large scale measurements of millimetric displacements due to tectonic shifts, and
systematic observations of glacier movements. The innovative mission concept and the high data acquisition
capacity of Tandem-L provide a unique data source to observe, analyze and quantify the dynamics of a wide
range of mutually interacting processes in the bio-, litho-, hydro- and cryosphere. By this, Tandem-L will be an
essential step to advance our understanding of the Earth system and its intricate dynamics. This paper provides
an overview of the Tandem-L mission concept and its main application areas. Performance predictions show the
great potential of Tandem-L to acquire a wide range of bio- and geophysical parameters with high accuracy on a
global scale. Innovative aspects like the employment of advanced digital beamforming techniques to improve
performance and coverage are discussed in detail. [C283]

"Panel discussion: MIMO radar-fact or fantasy?"
The Special "MIMO Radar-Fact or Fantasy?" Session at the 4thInternational Waveform Diversity and Design
Conference will be comprised of 20 minute technical presentations by each of the five invited speakers who
were selected based on the quality of the papers that they had presented at other venues, their preeminence in
the technical community as judged by their professional positions, their published journal papers or books, as
well as their potentially controversial opinions on the potential benefits and pitfalls, that could result from the
introduction of MIMO architectures into modern radar systems. The final 20 minutes of this 2 hour special
session will be a open panel discussion involving the five prior speakers and Marshall Greenspan as the panel
discussion moderator. [C284]

"Distributed waveforms for networked meteorological radars"
Distributed waveforms for resolving ambiguities for Doppler weather radar systems are presented in this paper.
The novel approach is a network-based technique where spatially distributed monostatic radars are used to
mitigate ambiguities in the measurements. The networked waveform system offers many advantages. First, it
decouples the range ambiguity and velocity ambiguity from each other, whereas range and velocity ambiguities
are coupled together in a waveform for single radar. Second, the networked waveform can be designed to
measure very high velocities without the need for complex waveforms and advanced processing at each radar
node. This minimizes the computational load on each node. Third, it can be used with low cost transmitter that
has limited ability to support complex waveforms as opposed to a significantly expensive single radar system
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with complex waveforms. Fourth, the networked waveform system can be designed to meet a specific
requirement over the coverage region without being restricted by limitation of an individual radar node in the
network. Fifth, the distributed waveform enables direct estimation of dealiased wind field, which is critical for
kinematic analysis of storm structure. Based on the results obtained from simulation it is observed that distributed
waveform can provide high unambiguous velocities. A distributed waveform was implemented with a four node
radar network and preliminary results show that the networked approach is a viable solution. [C285]

"Essential of Digital Dividend Review"
OFCOM issued 2 consultation reports about dasiadigital dividend review (DDR)psila in June 2008. We can
review the purpose & bandwidth of cleared spectrum by digital switchover. In these reports, you can see the
purpose of digital dividend spectrum, the steps & time of frequency auctions and etc in detail. Also, we can see
the consultations of OFCOM about digital dividend spectrum. OFCOM proposed not to impose 1) dasiaUse it or
lose itpsila conditions, 2) dasiaRoll-out obligationspsila, 3) dasiaOpen access conditionspsila, 4) dasiaInformation
provisionpsila and 5) dasiaSpectrum capspsila. [C286]

"Multi-target Tracking in Wireless Sensor Networks Using Distributed Joint Probabilistic Data
Association and Average Consensus Filter"
The aim of this paper is to develop a distributed multi-target tracking (MTT) algorithm over wireless sensor
networks which has the ability of online implementation in low-cost sensor nodes due to its lower computational
complexity and execution time compared to the other MTT systems. The Monte Carlo (MC) implementation of
JPDAF (MC-JPDAF) is applied to the classical problem of TT in a cluttered area. Also, to make the tracking
algorithm scalable and usable for large networks, the distributed Expectation Maximization (EM) algorithm is
used via the average consensus filter in order to diffuse the nodespsila information over the whole network.
Furthermore, some simplifications and modifications are made to MC-JPDAF algorithm in order to reduce the
computation complexity of the tracking system and make it suitable for low-energy sensor networks. Finally, the
simulations of tracking tasks for the proposed system are given. [C287]

"A New Method of Self-Calibration for Surface Wave Radar Antenna"
Making full use of phase of separate channel and different echo information, array self-calibration of high-
resolution was realized with the method of resolving equations for the nonlinear array of surface wave radar in
this paper. The algorithm reduces computational quantity because which does not need to search optimal
results, so it can be used for real-time tracking system. On the end of this paper, in spite of low SNR echoes
and short data series for analyzing, experiments show the validity of this method and the applicability for
practical projects. [C288]

"Fusion of Digital Elevation Models from Various Data Sources"
In recent years, collection and processing techniques for Digital Elevation Models (DEMs) generation have
improved rapidly, allowing surfaces to be represented with more detail and accuracy. Fusion of overlapping
DEMs, generated from data captured with different acquisition techniques, or at different times, allows to find
inconsistencies, improve density, accuracy and currency, and eliminate gaps. This is of crucial importance for the
improvement of global DEMs, like SRTM (Shuttle Radar Topography Mission). Since the DEMs may have
substantial differences, simple amalgamation of all available points would not be satisfying and it would degrade
the accuracy of the merged model. Any integration approach aiming at high-quality models needs an increased
level of robustness. Computational efficiency and global convergence are further preferable properties. In this
paper, an approach is presented for DEM fusion. The goal is to use existing DEMs to create automatically a new
DEM which is: geometrically accurate by depicting the correct height information of the area, clean by eliminating
blunders and errors which are present in the initial data and complete by modelling all the area on the highest
possible resolution. The method is presented and the first results achieved after fusing a Lidar-based DEM and
an IKONOS-based DEM on Thun, Switzerland, are shown and commented. [C289]

"Analysis of the four-horn monopulse for LEO satellite tracking using the exact model"
Special techniques are used in the ground stations in order to track the LEO satellites. Each of these techniques
has its own advantages and disadvantages which are used depending on the relative conditions. One of the
most well-known of these techniques is monopulse. The feed of the monopulse tracking technique, used in
ground stations, has different structures. The most popular of these feeds have four and five horns. In this paper
the four-horn monopulse technique as the classic feed in LEO satellite ground station using exact beam model
is analyzed. Also, the effect of the angular offset of feed horns respect to antenna axis on the total performance
of this technique such as error bias and variance is investigated. [C290]
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"Scenario planning in dynamic multi-attribute tradespace exploration"
The long time scales associated with complex system design and operation necessitate front-end systems
engineering methodologies that enable consideration of alternative futures. This paper advances scenario
planning techniques through a parameterization and ordering of potential future contexts and stakeholder
expectations (e.g., articulated system attributes, available technology, funding levels, and supporting
infrastructures). After surveying existing approaches for scenario planning, a methodology for specifying and
analyzing large numbers of alternative system time lines is presented. A satellite radar case study is used to
motivate and illustrate the value of this approach. Benefits of the methodology include: (1) broader and more
rigorous consideration of alternative future needs, contexts, and time lines, (2) identification of gaps in
traditionally-derived scenario sets, (3) identification of passively value-robust system alternatives, and (4)
providing a basis for evaluating system evolution strategies that enable sustainment of value delivery across
potential time lines. [C291]

"Range estimation algorithms comparison in simulated 3-D flash LADAR data"
Range estimation algorithms have been applied to simulated 3-D flash laser radar data to test for accuracy and
bias. Simulated data is modeled after hit mode performance of the Advanced Scientific Concepts 3-D flash laser
radar camera. Hit mode is a mode of operation that stores buffered samples into memory only after a set
number of photoelectrons have been observed by the detector. In hit mode, waveforms may not be centered
within the range gate and may not contain the true peak of original waveform. Under these conditions traditional
range estimation techniques could prove ineffective. A peak estimator, matched filter, and maximum likelihood
estimator were tested for performance as waveforms shift position within the range gate. This paper suggests
the best scenario for implementing each algorithm and shows the overall effectiveness of the matched filter
when incorporated in the time domain. 1000 trials with noise were conducted for each waveform position and
performance was judged based on mean square error and standard deviation of the range estimations. [C292]

"Advances in tactical laser radar"
Laser radar has enjoyed significant advances over the past decade. Novel sensor topologies, compact laser
illuminators, and advanced signal processing have enabled the construction of low power, portable 2-D and 3-D
laser vision systems. The applications of such systems range from surveillance, targeting, weapons guidance,
and remote scene measurement, to target identification and atmospheric characterization. This paper serves to
assemble some recent significant examples of laser radar in the context of emergent tactical applications.
Strengths and limitations of competing topologies are also examined. [C293]

"Matched filter implementation on FPGA for integrand code using a real-valued shift-orthogonal
finite-lenght sequence"
In this paper, we proposed the compact construction of a matched filter for integrand code, which do not require
the high-rate clock pulse in two-valued PWM (pulse width modulation) code, using a real-valued shift-orthogonal
finite-length sequence, which has a sharp a periodic autocorrelation function with zero sidelobes except at left
and right shift-ends. This matched filters is implemented on a field programmable gate array (FPGA)
corresponding to 400,000 gates. A proposed matched filter for the sequence of length 129 can be constructed by
the circuit scale of about 47% compared with conventional filter. [C294]

"Voice communication over GGSN/SGSN"
SGSN and GGSN are the two core network elements of the general packet radio service which enables Internet
to become mobile. It allows mobile users to access text based data services without continuously occupying a
specific radio channel (which is not the case when you access voice channel). This paper successfully discusses
the possibility of exploiting the data communication features of GGSN/SGSN to transmit voice packets, using a
web server. This can help GPRS grow beyond its capability. As the data channel is considered to be
economically viable in any network, If a mechanism is devised to use mobile's data channel for voice
communication too, it will obviously be preferred over the conventional non-mobile based VOIP service. Because
of the fact that general packet radio service through the GGSN/SGSN element can transfer data at the rate of 56
to 114 kbps (For EDGE it is 177.6 kbps) and has a continuous connection to internet via the core network
elements, so if the voice at one end be broken into data packets and transmitted through a web server, can be
reassembled at the other end. This process wont make a big hole in the customer's pocket and can easily make
the VOIP go mobile, using the same network elements. While the traditional circuit switched network makes a
quite bigger hole if the call is a long distance. [C295]
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"A Real-Time Observation scheme for UMTS networks"
In this paper, we propose a real-time observation scheme for UMTS networks. There is a 3GPP specification for
subscriber and equipment trace, but it only provides the basic aspects of subscriber and equipment trace. Thus,
it is very hard to define and develop various parameters for effective trace. Now we define three types of real-
time observation scheme-event trace, periodic trace, and call observation. We called these types of call tracing
method real-time observation, and propose the data format for three schemes. Using these schemes, we can be
able to keep real-time observation on a specific mobile more effectively. [C296]

"Numerical computation of radar echoes measured by MARSIS during phobos flybys"
The Mars Advanced Radar for Subsurface and Ionosphere Sounding, ldquoMARSISrdquo, on board
MarsExpress is the first and so far only space borne radar that observed the Martian moon Phobos. Radar
echoes were measured for different flyby trajectories. The primary aim of the low frequency sounding of the crust
of Phobos is to prove the feasibility of deep sounding. In this paper we present a numerical method that allows
precise computation of radar echoes backscattered from the surface of large objects. The software is based on a
combination of a Physical Optics calculation of surface scattering of the radar target, and a Method of Moments
approach to calculate the radiation pattern of the whole space borne radar system, whereby the calculation of
the frequency dependent radiation pattern takes into account all relevant gain variations and coupling effects
aboard the space craft. This paper explains the simulation techniques and presents a comparison of simulation
results for different orbits, and an interpretation of the backscattered signals. [C297]

"A Web 2.0, Location-Based Architecture for a Seamless Discovery of Points of Interests"
This paper presents a system for a location-based discovery of points of interest, based on the current
geographic position of mobile users. The proposed approach exploits a mixture of Web 2.0 technologies (for the
localization of point of interests), positioning techniques and cross-layer networking schemes for a seamless
navigation, while moving through different and heterogeneous wireless networks. [C298]

"Modeling of Cellular Network Subscriber Mobility"
In this work, we have studied the behavior and mobility of a cellular network subscriber who belong to a
determined class such as (personal employee, student, retired and others) between different areas. Our
contribution in this work is a proposition of a mobility model that reproduce in deterministic case, the possible
traffic of cellular network subscriber between specified areas with different velocity. Our model incorporate many
parameters, such as area size, the number of subscribers, areas types, subscribers types, moving velocity and
the direction of users moving. The result obtained show us that the behavior of mobile station in a cellular
network can be approximated to a vehicular traffic model. [C299]

""Biomedical innovation lessons learned during the MCAMS discovery process""
The remote sensing device developed by noninvasive medical technologies, Inc. (NMT), and the integration of
several other innovations that create the multiple casualty assessment management system (MCAMS) is a
modern day example of technology created to transform physiological data into valuable medical knowledge.
Spanning the course of four years, the MCAMS project has yielded multiple innovations and patents. The
lessons learned from the discovery process; conceptualization through implementation present an example
framework for biomedical system innovation. The Multiple Casualty Assessment Management System is the
integration of remote biosensor monitors reporting objective data to redundant receivers that can seamlessly
move across the care continuum. The conceptualization process was the most protracted phase of this
innovation. Each development stage, from proof of concept to prototype, evaluation, reconceptualization, and
finally implementation has been fraught with its own challenges. The key to assuring success in the innovative
biomedical process has been focus on the central concern: the patient-the need. While the conceptualization
stage was focused on defining relative advantage, throughout the course of the discovery process it was
important to reflect on this definition, reevaluate and redefine it. During the development phases of proof of
concept and prototype important innovation characteristics were addressed in regard to innovation compatibility
and complexity. For example the innovation idea may be compatible with saving lives however the concept of
operations was so complex or arduous that it became incompatible with innovation success. Challenges as
complex as radar design offer huge advances in biomedical science, however it is simply the ldquoon/offrdquo
switch that the end user references the most frequently. Using the MCAMS development process as an example
of how to utilize Roger's theory of innovation diffusion, each diffusion characte- ristic will be considered as a part
of the biomedical development process; relative advantage, compatibility, complexity, observability and trialability.
The author also asserts that current technological tools should include innovation adaptability as a predictor of
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successful diffusion. [C300]

"Shapes and orientations of raindrops from 2D-video disdrometer, polarimetric radar and a wind-
tunnel study"
Measurements of shapes and orientations of raindrops using 2D video disdrometer have been compared with
those derived from a recent wind-tunnel study as well as those inferred from an advanced polarimetric weather
radar at S-band, respectively. Results are consistent with each other. This paper presents the quantitative
comparisons. [C301]

"Calibration and interferometric data processing from satellite ALOS (the Baikal region)"
The project was organized together with the Japanese Space Agency (ldquoJAXArdquo) No5KRSTK-022935
from 01.03.2006 "Contract on measuring of reference data for a calibration and validation a synthetic aperture
radar (SAR) of a L-rang with the phased antenna a lattice (PALSAR), taking place on the board of the space
vehicle ALOS (advanced land observing satellite). [C302]

"A Range-Based Monte Carlo Patient Localization during Emergency Response to Crisis"
During emergency response to mass casualty disasters, one of the main logistic impediments faced by the On-
site Organizational Chief (OOC) is to track the patients at the disaster site. We had proposed our previous work
a new system based on a location aware wireless sensor network (WSN) to overcome these impediments and
assist the responders in providing efficient emergency response. In this paper we have implemented a new
algorithm called range-based Monte Carlo patient localization (MPL) for real time localization of large number of
patients at the disaster site. The simulation of the algorithm is done in a general scenario and its performance is
evaluated by comparing it with state of the art algorithms. The simulation of MPL in a simplified disaster
management mobility model verifies that it is suitable for tracking patients at the disaster site. [C303]

"Multi-core for mobile phones"
High-end mobile phones support multiple radio standards and a rich suite of applications, which involves
advanced radio, audio, video, and graphics processing. The overall digital workload amounts to nearly
100GOPS, from 4b integer to 24b floating-point operations. With a power budget of only 1W this inevitably leads
to heterogeneous multi-core architectures with aggressive power management. We review the state-of-theart as
well as trends. [C304]

"Advanced interferometric techniques for monitoring urban areas"
This paper addresses techniques for the imaging and monitoring of urban areas via advanced interferometric
analysis. We discuss the multidimensional SAR imaging techniques and an approach for the generation of long
term time series from multisensor data. Results of the application to real ERS and Envisat data are presented.
[C305]

"Most salient region tracking"
In this paper, we introduce a cognitive approach for object tracking from a mobile platform. The approach is
based on a biologically motivated attention system which is able to detect regions of interest in images based on
concepts of the human visual system. A top-down guided visual search module of the system enables to
especially favor features which fit to a previously learned target object. Here, the appearance of an object is
learned online within the first image in which it is detected. In subsequent images, the attention system searches
for the target features and builds a top-down, target-related saliency map. This enables to focus on the most
relevant features of especially this object in especially this scene without knowing anything about a particular
object model or scene in advance. The system is able to operate in real-time and to cope with the requirements
of real-world tasks such as illumination variations and other moving objects. [C306]

"Focus and CD control by scatterometry measurements for 65/45nm node devices"
Focus and CD simultaneous control method using scatterometry has been developed. Our focus and CD
measurement technique consists of five layers scatterometry model that achieves the stable focus measurement
at the exposure dose fluctuation. We utilize this feature and consider applying to the RSM (Response Surface
Method) model for the focus and CD control. This control realizes a focus optimization and calculates the correct
dose allowed for the focus effect. We've confirmed this method realizing high accuracy PR (Photo Resist) shape
control and obtaining the CD variation reduction effect to 1/5 at the 65nm device. [C307]
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"WSI: Technology and power combining techniques for millimeter-wave applications"
This workshop highlights the difficulties in designing silicon power amplifiers at MMW and RF frequencies. The
presentations will focus of the limitations of CMOS, BiCMOS, bipolar and other advanced silicon technologies. In
a second part, innovative design approaches such as power-combining techniques will be discussed in order to
address the drastic specifications of radio communications from mobile phone standards (GSM, UMTS, WIMAX,
WLAN…) to MMW standards (60GHz WMAN, 77GHz radar …). [C308]

"Towards a Policy and Charging Control Architecture for Online Charging"
Consistent and flexible policy and charging control is one key factor for effective access control and efficient
resource management in IP-based multimedia communication networks. One approach to deal with this
challenge is to put more decision logic into the so-called mediation layer which is residing between the
operatorspsila core network and the charging system. This article describes our research study to extend the
mediation layer with more capabilities for online charging control. The presented prototype implements and
extends parts of the 3GPP Policy and Charging Control Architecture using the open source JAIN SLEE
framework Mobicents. [C309]

"A Range-Only Tracking Algorithm for Wireless Sensor Networks"
Over the last few years, target tracking in wireless sensor networks has become a topic of particular interest.
This paper presents a tracking system intended for deployment in distributed wireless sensor networks. The
approach is inspired from the concept of deploying sensor nodes in an ad-hoc manner and based on the
aggregate amount of information they provide, perform tracking of mobile objects. Static sensor nodes, with
known locations, act as anchor nodes providing range-only measurements at each time step. The proposed
system is modeled using a nonlinear state-space model which reflects a real world tracking scenario. The batch
of range measurements made available at each sampling step, is used to estimate the target's desired kinematic
properties. In order to infer the state of the target at each time step, a particle filter algorithm has been designed
to approximate the required posterior distribution of the state vector. The system's operation was simulated and
execution examples demonstrate the algorithm's accuracy as well as the ability to effectively cope with
manoeuvring targets. [C310]

"A study of a potential venus radar topography mission"
Radar has been shown to be the best way to view the surface of Venus as was demonstrated by Pioneer Venus
Orbiter, Veneras 15 and 16, and Magellan Missions. Each of these missions progressively increased our
knowledge of the surface and it has been nearly twenty years since Magellan covered nearly all the surface with
SAR images from 120 to 300 m resolution. Advances in technology including onboard processing and high rate
down links now make it possible to propose a mission the would create a data set of the topography of Venus at
50 m resolution posting and 5 m height accuracy. Other modes of the radar, using the same hardware, would
yield 6 m resolution images of small (10 km by 10 km) areas. This paper describes one point design. [C311]

"A brief history of waveform diversity"
The U.S. Air Force has set an ambitious goal to be able to anticipate, find, fix, track, target, engage, and assess-
anything, anytime, anywhere. We will not achieve order of magnitude improvement in detection and tracking
performance solely through larger antennas and more power. Instead, advanced signal processing techniques
and system concepts will be required. Achieving the sought after demanding goals will instead require a
distributed network of heterogeneous sensors. [C312]

"A fully integrated 24GHz UWB radar sensor for automotive applications"
Radar-based advanced safety systems are crucial to reduce road accidents caused by driver inattention. An
actual and pervasive adoption of radar technology requires the development of low-cost Silicon-integrated
sensors, including microwave, analog, and digital blocks on a single chip, able to replace existing discrete
electronics based on compound semiconductors. Indeed, the considerable advantage of silicon lies in its natural
capability for integration that will enable a higher level of complexity in such sensors. This paper presents a fully
integrated 24GHz UWD radar sensor implemented in a 0.13mum SiGe BiCMOS process. The UWB signal
generation takes advantage of a PLL. The produced 24.125GHz carrier is properly BPSK modulated to increase
sensor robustness within the entire SRR sensor network. [C313]

"On interference immunity of angle tracking systems under conditions of interference distorting
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location characteristic"
Tasks of assessing accuracy and stability in angle tracking of a radar target are considered under conditions of
interference which impairs location characteristic of angle tracking system, and an option is advanced to enhance
interference immunity of angle tracking system. [C314]

"Short wavelength technology and the potential for distributed networks of small radar systems"
The NSF Engineering Research Center for Collaborative Adaptive Sensing of the Atmosphere (CASA) is
advancing a new approach to radar network design based on dense networks of short-range radars. The
center's concept is to deploy small radars atop communication towers, rooftops, and other elements of the
infrastructure as a means to comprehensively map winds, rainfall, and other atmospheric and airborne objects
throughout the atmosphere with resolution, low-altitude coverage, Doppler wind vector measurement, and other
capabilities that are substantially beyond the current state-of-the-art. The technology has the potential to
supplement-or perhaps replace-the large long-range civil infrastructure radars in use today. [C315]

"Next-generation spaceborne Cloud Profiling Radars"
One of the instruments recommended for deployment on the Aerosol/Cloud/Echosystems (ACE) mission is a
new advanced Cloud Profiling Radar (ACE-CPR). The atmospheric sciences community has initiated the effort to
define the scientific requirements for this instrument. Initial studies focusing on system configuration,
performance and feasibility start from the successful experience of the Cloud Profiling Radar on CloudSat
Mission (CS-CPR), the first 94-GHz nadir-looking spaceborne radarwhich has been acquiring global time series
of vertical cloud structure since June 2, 2006. In this paper we address the significance of CloudSat's
accomplishments in regards to the design and development of radars for future cloud profiling missions such as
EarthCARE and ACE. [C316]

"A 77GHz transceiver in 90nm CMOS"
CMOS technology is being advanced rapidly and applications are now expanding into the millimeter-wave regime
on a global basis. 60 GHz wireless systems in CMOS have already been reported. In addition, 77 GHz
automotive radar is becoming the target for CMOS technology. This paper describes what is believed to be the
first transceiver chip for 77 GHz radar in standard 90 nm CMOS. [C317]

"An open active phased array system"
A novel open active phased array system (OAPAS) is proposed for the advanced applications of radar for the
future. Compared with traditional array, this open system integrates all functions on a single platform; and more
important, it is a reconfigurable system composed of the standardized and modularized components. It provides
an important concept for the design of future radar system. [C318]

"Aspects and results of numerical methods and wave propagation integrated into system
simulations"
Navigation, radar and communication systems rely on radio signals. Objects in the vicinity of these systems can
create distortions. This paper describes the advanced system simulation by the integrated scattering analysis by
numerical methods. The simulation procedure and the criteria for a suitable method are described. Two practical
cases are outlined. [C319]

"Recent advances on millimetre wave reconfigurable reflectarrays"
This paper presents recent advances on reconfigurable reflectarrays at the University of Perugia. In particular the
activities carried out in the framework of the European Network of Excellence AMICOM (Advanced MEMS for RF
and MIllimeterwave COMmunications), those currently in progress within the FP7 project ARASCOM
(dasiaMEMS & Liquid Crystal basedpsila Agile Reflectarray Antennas for Security & COMmunication) and the
activities carried out in the framework of the recently started ESA Project RESKUE (Transportable REflectarray
Antenna for Satellite KU-band Emergency Communications) will be illustrated. As for AMICOM outcomes, details
of the design and fabrication of two reflectarrays operating at Ka-band will be provided, while innovative solutions
and architectures for mm-wave imaging systems based on reflectarray antennas will be illustrated as work in
progress within ARASCOM project. Concerning RESKUE project, the innovative solution proposed and the
progress status will be illustrated. The theoretical basis for the accurate analysis and design of reconfigurable will
be also provided, introducing a novel circuit model approach for an efficient analysis and optimized design of
complex reconfigurable structures. [C320]
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"Blind vehicle's sound detecting technique for advanced safety-driving system"
Automobile makers have been developed and commercialized safety-driving systems to reduce the number of
traffic accidents, especially with cameras or radars. This paper presents a new vehicle detecting system in a
blind spot, which identifies the diffracted sound emitted from the blind vehicles behind obstacle. We show that
our system works efficiently in a noisy real environment. [C321]

"Parallel computation methods for enhanced MOM and MLFMM performance"
The success of present and future intelligence, surveillance and reconnaissance (ISR) systems, in an
increasingly electromagnetically complex world, is going to depend directly upon the speed and efficiency of our
computational systems. These systems are used for advanced electromagnetic computations such as antenna
cosite coupling, intermodulation, and radar cross section (RCS) analyses, among many more applications. Such
computations require the use of first principle electromagnetic codes, such as method of moments (MoM) and
Multilevel Fast Multipole Method (MLFMM), to perform full wave analyses. Unfortunately, these methods are very
time consuming and memory prohibitive due to the inherent complexity of our ISR systems. At present, the
models currently being used for analysis of EM computations could take days or even weeks to formulate a
solution. Many times, it takes hours to simply determine if there is an error in the problem or if it is unsolvable.
Since real-time computation analysis is so important to the defense industry, Northrop Grumman has been
working extensively to discover ways in which to make these necessary calculations faster and more efficient.
Graphics Processing Unit (GPU) computation offers a unique opportunity for electromagnetic simulation
acceleration. GPU technology has been advancing faster than CPU technology due to a consumer fueled gaming
industry. GPUs use a unique pixel based system that can not be simulated in an ordinary CPU and therefore
allows for unique benefits when running computations. Northrop Grumman has been collaborating with Stony
Brook University to explore their research in GPU computation. Northrop Grumman has its own, functioning, 6
node GPU cluster that we hope to use, in parallel with compressive sensing. Our GPU cluster will be able to
parallelize the complex computations across the six nodes of the system, which will again decrease computation
time. GPU computation has many applications besides electromagnetic- modeling and RCS analysis. These
modern adaptations for complex computing can be applied to virtually any large, complex and time-consuming
problem. With these modifications, we hope to be able to increase the ability of our systems to handle
computations that are more difficult because the complexity of our world will only continue to increase. [C322]

"Propagation and radar measurements performed in Spino d'Adda and the Italian planning for the
Alphasat TDP5 scientific experiment"
This paper gives a summary of some propagation- and radar-measurements carried out (or to be carried out in
the next future) in the Spino d'Adda station (near Milano) with particular emphasis on the ones utilizable to
support some of the future advanced techniques known as propagation impairment mitigation techniques (PIMT)
that will see the light in the next decade. In the past some measurements finalized to the PIMTs realization were
mainly collected within the Italsat experiment (mm waves beacons, radar, raingauges) while, for the future, a
campaign of measurements (to be performed in the frame of the Alphasat experiment) has been planned
specifically with the purpose to enlarge the experimental basis of this activity, as absolutely necessary. [C323]

"Two Level Approach for Validation of Microscopic Simulation Models"
New driver assistance systems can have consequential effects on traffic flow. Investigative simulations are
necessary for the design, optimization and evaluation of these assistance systems. Previous calibration and
validation methods utilized either microscopic or macroscopic measurement data.This paper's purpose is to argue
that the formerly held calibration and validation perspectives with regard to traffic simulations are incomplete.
Moreover, these assistance systems have their own set of particular requirements, and require the simultaneous
consideration of microscopic and macroscopic system behavior. Therefore, this paper recommends that a
measurement concept is needed to gain the required data necessary for proper calibration and validation. The
concept presented in this paper advocates simultaneous measurements sourced in both a vehicle (microscopic)
and overall traffic (macroscopic) perspective. [C324]

"MIMO radar: From a different perspective"
MIMO radar is an emerging topic receiving an increasing amount of attention mostly aimed at developing
concepts and understanding potential capability. As an emerging topic MIMO radar doesn't have an IEEE
definition and if taken literally includes many techniques that have existed much longer than the term itself. In
this paper we set MIMO in the context of diversity sensing and draw on the physical interpretation implied by
differing concepts to explain expected performance. In this way we present MIMO and related techniques as new
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and largely unexplored series of radar system design freedoms that offer additional capability. This provides a
powerful new paradigm based on diversity for future radar sensors with enormous potential when combined with
cognitive processing. [C325]

"An analysis of phase synchronization mismatch sensitivity for coherent MIMO radar systems"
In this study, the hybrid Cramer-Rao bound (CRB) is developed for target localization, to establish the sensitivity
of the estimation mean-square error (MSE) to the level of phase synchronization mismatch in coherent multiple-
input multiple-output (MIMO) radar systems with widely distributed antennas. The lower bound on the MSE is
derived for the joint estimation of the vector of unknown parameters, consisting of the target location and the
mismatch of the allegedly known system parameters, i.e., phase offsets at the radars. Synchronization errors are
modeled as being random and Gaussian. A closed-form expression for the hybrid CRB is derived for the case of
orthogonal waveforms. The bound on the target localization MSE is expressed as the sum of two terms, the first
represents the CRB with no phase mismatch, and the second captures the mismatch effect. The latter is shown
to depend on the phase error variance, the number of mismatched transmitting and receiving sensors and the
system geometry. For a given phase synchronization error variance, this expression offers the means to analyze
the achievable localization accuracy. Alternatively, for a predetermined localization MSE target value, the derived
expression may be used to determine the necessary phase synchronization level in the distributed system.
[C326]

"Cramér-Rao bounds for bistatic radars"
In this paper, starting from the monostatic radar ambiguity function we derive the bistatic ambiguity function and
the Cramer-Rao lower bounds (CRLB) of range (time delay) and velocity (Doppler shift) of a radar target in the
case of linear frequency modulated (LFM) pulses embedded in white Gaussian noise. Moreover, we compare
monostatic and bistatic CRLBs as a function of number of integrated pulses, target direction of arrival and
bistatic baseline length. [C327]

"Approximate design of optimal tracking controller for systems with delayed state and control"
Successive approximate design of the optimal tracking controller for linear systems with time-delay is
considered. A functional-based transformation is introduced, which transforms the system with control delay into
a system without control delay formally. By applying the successive approximation approach of differential
equations, the two-point boundary value (TPBV) problem with both time-delay and time-advance terms derived
from the original optimal tracking control (OTC) problem is transformed into a sequence of linear TPBV problems
without delay and advance terms. By finite iterations of the solution sequence, a suboptimal tracking control law
is obtained. The reduced-order reference input observer is constructed to guarantee the feedforward
compensator physically realizable. Simulation results demonstrate the effectiveness of the optimal tracking
control law. [C328]

"EgoMaster: A central ego motion estimation for driver assist systems"
In this paper we present an approach for a central ego motion estimation with standard and near-series sensors
for advanced driver assist systems. The two main contributions of this article are the provision of all variables
relative to the road surface and the fusion of several sensors and perception modules providing information of
ego localization. Thus we employ a discrete Kalman filter to consider the standard lift sensors of the suspension
and to take the radial tire deflection into account. Additionally, a reference sensor set is introduced which
enables to evaluate all measured and estimated states, even those which are not related to the vector of gravity.
The validation by the reference sensor set demonstrates the accuracy and the efficiency of the approach. [C329]

"Direction finding for MIMO radar with colocated antennas using transmit beamspace
preprocessing"
The problem of direction finding for multiple targets in mono-static multiple-input multiple-output (MIMO) radar
systems is considered. Assuming that the targets are located within a certain spatial sector, we focus the energy
of multiple (two or more) transmitted orthogonal waveforms within that spatial sector using appropriately designed
transmit beamforming. The transmit beamformers are designed so that match-filtering the received data to the
waveforms yields multiple (two or more) data sets with rotational invariance property that allows applying search-
free direction finding techniques such as ESPRIT. Unlike previously reported MIMO radar ESPRIT-based
direction finding techniques, our method is applicable to arbitrary arrays and achieves better estimation
performance at lower computational cost. [C330]
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"Co-located MIMO radar with orthogonal waveform coding: Cramér-Rao Lower Bound"
In this paper, we derive and analyze closed form (nonmatrix) expression of the Cramer-Rao lower bound (CRB)
for the location and the velocity of moving targets contaminated by a structured noise (clutter echoes) and a
background noise. The context of our analysis is the co-located MIMO (multiple-input multiple-output) radar
system, ie., we dispose of multiple antennas in transmission and reception which are close in space. In addition
as it is standard in modern MIMO radar, several noncoherent orthogonal waveforms are transmitted. The
analysis of the proposed expressions of the CRB allows to better understand the characterisation of the target.
In particular, we prove (1) the estimation of the direction parameter and the velocity of the target are cross-
linked ; (2) it is more difficult to estimate the target velocity if the radar station is moving ; (3) if the radar station
is not moving, the estimation of the target velocity is isotropic ; (4) it is more difficult to accurately localize fixed
or slow moving targets and finally, the CRB for a MIMO radar is a lower bound of the one for the SIMO (single-
input multiple-output) radar. [C331]

"Interferometric SAR calibration with area calibration site of same height"
Aimed at the interferometric calibration problem for the Dual-antenna Airborne InSAR, Considering Ground
Control Points(GCPs) are limited, calibration site of area with same height such as flat terrain is advanced. A
scheme of establishing parameters bias and building Digital Elevation Model (DEM) is designed. Some airborne
InSAR data, derived by Institute Of Electronics, Chinese Academy Of Sciences(IECAS), were used to do
calibration experiments with the proposed processor. Their results demonstrated it is efficient. [C332]

"Flood disaster monitoring with ALOS/PALSAR observation"
We investigate an effective algorithm to identify flood-inundated area with ALOS/PALSAR observations. Radar
cross section from water surface is generally smaller than that from ground surface without water, which derives
larger differences of radar cross section in flood-inundated area because there is no water in this area before
disaster. Variances of differences in 3ÃƒÂ—3 pixels are also enough to identify flood-inundated area, and more
effective algorithm to identify flood-inundated area will be obtained by taking radar cross section differences and
variances of differences into account. [C333]

"SAR interferometry and Speckle tracking approach for glacier velocity estimation using ERS-1/2
and TerraSAR-X spotlight high resolution data"
Glacier retreat and advance is general phenomenon in Himalayan region due to change in climatic conditions.
For quantifying the global warming effects on local scale glacier system monitoring and estimating its dynamic
geophysical parameters viz. movement and volume change are important. In this study glacier movement
estimation is attempted in north western Himalayan region using spaceborne InSAR technique, which is based
on preserving the coherence between two acquisitions of the same scene. It is observed that ERS-1/2 tandem
data give high correlation over Gangotri glacier and Siachen glacier and movement in LOS direction is
deciphered. However, with the use of SAR Speckle tracking method two dimensional (Azimuth and range
directions) velocities of glaciers can be obtained. In this study attempt has been made to measure 2-D velocity
components of Gangotri glacier. New generation TerraSAR-X (TS-X) high resolution spotlight mode (HS), single
look slant range complex (SSCs) data of 28thAugust, 2008, 08thSeptember, 2008, 19th September, 2008 and
30thSeptember, 2008 are exploited for this study. Interferogram, coherence image and intensity image are
generated. It is observed that Interferometric SSC data of 28thAugust, 2008 and 08th September, 2008 give
some fringes outside glacier area and complete decorrelation is shown on the Gangotri glacier due to high
movement of glacier. [C334]

"Control of unmanned aerial vehicles performing multiple target passive detection and tracking"
Advances in a previously proposed algorithm for trajectory optimization of autonomous aerial vehicles performing
multiple target tracking are presented. The algorithm involves a variant of the moving horizon control approach,
built on a partially observed Markov decision process (POMDP) model of the sensor-target system. To evaluate
the effectiveness of the advances a simulation involving multiple UAVs and targets is performed. [C335]

"QA for satellite sea surface temperatures using the ISAR ship-borne radiometric system"
Satellite measurements of global sea surface temperature (SST) distribution are increasingly recognised to have
great importance for understanding changes in the world's climate, as well as for operational forecasting of the
oceans and atmosphere. If satellite-derived SSTs are to provide the basis of an essential climate variable (ECV)
it is necessary to establish methods for independently verifying their quality. Previously the validation of satellite
SST products has been performed by comparison with sea temperatures measured by contact thermometers on
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the hulls of moored or drifting buoys or of ships. Such sensors operate below the sea surface, within the top few
metres of the water column, recording what is now referred to as SSTdepth. Infrared radiometers on satellites
measure the temperature of the surface skin of the ocean, referred to as SSTskin. However, significant
uncertainties are introduced when validation is based on comparisons between SSTdepthand SSTskinbecause
the sea temperature is not uniform across the skin and the upper few metres, especially but not only because of
diurnal variability. Such uncertainties can be eliminated by using in situ SSTskinmeasurements as the basis for a
satellite SST validation approach which genuinely compares like with like. This paper describes the principles
and results of such a system which has now been in place for five years. It has been used to validate SST
measurements from the Advanced Along Track Scanning Radiometer (AATSR) on Envisat. Within the
collaborative approach developed by the Group for High Resolution SST (GHRSST) for merging of
complementary data from different satellites, the primary role of AATSR data is to provide a reference for bias
adjustment of other data. Precise validation of AATSR measurements is therefore essential for maintaining the
quality of other GHRSST products. [C336]

"Quantitative study of the Eco-water indices based on remote sensing"
Eco-water is defined as a transformation of precipitation, which is deposited by vegetation layer, humiliated
vegetation layer and soil layer. It plays an important role in the water-cycle system. As potential factors on Eco-
water and Eco-water layer are different from one season to another, multi-temporal and multi-type remote
sensing data, measured spectrum and the routine observation were applied to construct the indices for Eco-
water and its inversion model. The four Eco-water indices, including Vegetation Canopy Interception Content,
Vegetation Water Content Index, Soil Moisture Index and Eco-water Storage Index, were calculated. The results
show that the RS information model can reflect the real soil moisture. The dissertation brings forward the Eco-
water Remote Sensing quantitative study based on vegetation layer. The vegetation-based calculation model for
Eco-water with quantitative remote rensing technology, which has been identified in the dissertation, possesses
significant science affect and practical value; and it can not only advance the methods of Eco-environment study,
but also promote the research on water-resources transformation and water-cycle, also enlarge the domains of
remote sensing applications. [C337]

"Emerging methodologies in encoding airborne sensor video and metadata"
The Defense Information Systems Agency (DISA) has been supporting dissemination of airborne sensor Full
Motion Video (FMV) since the inception of the Global Broadcast Service (GBS). DISA actively investigates
emerging video technologies and participates in DoD and industry conferences related to FMV. In 2006, DISA
increased its involvement in FMV dissemination through support to several US Central Command
(USCENTCOM) Joint Urgent Operation Needs Statements (JUONS). These JUONS established a two-way, IP
based satellite architecture for backhaul and dissemination of tactical aerial sensor content from the
USCENTCOM Area of Operations based on the Digital Video Broadcast -Return Channel Satellite (DVB-RCS)
standard. A key component of FMV service in the DVB-RCS network is the video encoding technology. The
video encoder compresses and encodes source video and accompanying metadata for further dissemination.
Video encoders fielded during the initial deployment of the USCENTCOM DVB-RCS network several years ago
provided advanced video services at that time. However this installation base no longer provides the most
efficient compression capabilities and also lacks support for emerging metadata formats. Newer Commercial-off-
the-Shelf (COTS) encoder models are currently being assessed to satisfy the challenge of an increasing number
of end users as well as expanding FMV capabilities requirements. This paper will discuss the emerging
techniques, challenges, and lessons learned in encoding full motion video and metadata generated by airborne
sensors. [C338]

"Modeling of a radar signal for scan pattern"
As electronic warfare (EW) environment has rapidly changed to be more complex, ambiguity in detecting and
identifying enemies' radars also has increased in electronic warfare support (ES) systems. To overcome this
critical problem by the limitation of the conventional detection and identification method based on the inter-pulse
modulation characteristic such as pulse repetition interval (PRI) and frequency modulation type, a new approach
introducing scan patterns of radars has been presented. The conventional researches, however, have mostly
dealt with a simple scan pattern type like a circular scan. This is due to the difficulty in gathering various radar
signals, even though they are essentially needed to identify lots of radar systems. Therefore it is required a
solution which secures the various radar signals to trigger and advance related researches. To satisfy this need,
we propose a novel radar-signal model which can generate radar signals including various scan patterns. By
analyzing and considering the relationship between a shift of radar boresight by the scan pattern and parameters
determining power variation, we establish the proposed model. To make the model more practical, some
distortions such as noise, missing pulses, and spurious pulses are added. The validity of radar signals generated
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from the model is verified by analyzing their results where various radar signals of a typical radar scan pattern
type are produced varying with operational parameters. [C339]

"Ultra high speed ADCs and DSP brings direct digital RF beam forming to MILSATCOM phased
array apertures"
In spite of its proven advantage, realization of affordable multi-functional phased-arrays, combining multiple
communication apertures, is hindered by size, weight, and power consumption (SWaP) and cost issues.
Incremental improvements in both transmit and receive analog RF chains are being pursued. However, it is
difficult to expect revolutionary advances in phased array SWaP using architectures based on state-of-the-art
analog component efficiencies and performances. These difficulties are very pronounced for the multi-band,
multi-beam applications often found in modern MILSATCOM mobile and shipboard systems such as the Army's
HC-3, Navy's NMT and Integrated Topside and Air Force's FAB-T programs. Dramatic improvements in single or
multi-purpose large phased array apertures require a breakthrough technology. HYPRES has been developing
superconductor wideband Digital-RF technology-a disruptive technological innovation capable of enabling
dramatic change in communication architectures. Impressive results through recent live demonstrations have
been achieved in proving that Digital-RF technology can be practically applied to next generation communication
systems. Recent advances in direct conversion Digital-RF technology show that affordable, reliable, large multi-
purpose phased arrays for communications, radar, and electronic warfare can be a reality. [C340]

"Enhancement of QoS of VOIP over Heterogeneous Networks by Improving Handoff Speed and
Throughput"
The increasing demand for broadband services is causing the cellular network providers to consider for the
integration of Wireless LAN with GPRS. WLAN is having higher data rate but low coverage area but GPRS is
having lower data rate but with high coverage area. So integrating these two heterogeneous networks will lead
to utilization of advantages of both and can increase the system throughput. The handoff latency is reduced by
considering the threshold values of both the networks and anticipating the handoff well before. Especially the
packet loss is completely eradicated by multicasting the packets during the handoff period and switch back to
normal mode after the handoff. Hence the system throughput obviously increase by certain amount by our
procedure of multicasting. [C341]

"Sea State Monitoring HF Radar Controller Using Reconfigurable LabView FPGA"
High Frequency (HF) Radars are used extensively for ocean observation and to provide synoptic current maps
covering thousands of kilometres. HF Radar for Ocean observation is under development at SAMEER, IIT
Bombay Campus. The project is funded by the Government of India, Ministry of Earth Sciences. The controller
for this Radar is designed using NI LabVIEW 8.5 Professional System Development platform, National
Instruments high precision R series NI PXI 7833 intelligent DAQ with reconfigurable FPGA and onboard memory,
NI LabVIEW FPGA compiler and NI PXI 1033 chassis for PC interface. This design is implemented as two
modules. 1. FPGA Module:-generates Carrier modulating chirp, switching pulses, synchronising and control
signals for operating the radar, and receives Receiver signal samples in FPGA buffers. This design is compiled
and synthesised on Xilinx Virtex-ll reconfigurable FPGA with 3M gates. 2. Host Module:-This module runs on the
Host PC. It is used for reconstruction of time domain Signal (TDS), Power Spectrum (PS) and FFT computation
of intra and inter sweep radar echo's, signal processing and wave spectral analysis and display, waveform
storage as .jpeg and .bmp files for offline analysis, velocity and significant wave height limit detection and
storm/disaster prediction. The FPGA and LabVIEW based design has resulted in a very deterministic system
performance, reduced development time and cost and is reconfigurable to adapt new features. [C342]

"Liquid lens: Advances in adaptive optics"
Liquid lens' technologies promise significant advancements in machine vision and optical communications
systems. Adaptations for machine vision, human vision correction, and optical communications are used to
exemplify the versatile nature of this technology. Utilization of liquid lens elements allows the cost effective
implementation of optical velocity measurement. [C343]

"A Risk Management System of Real-Time Gas Pipelines Network Based on Wireless Data
Transmission"
Based on advanced ZigBee and GPRS technology, which collects and transmits data, risk evaluation system of
gas pipelines network realize the real time risk analysis and management. This paper introduces the methods of
wireless data transmission, gives the architecture of software platform, discusses a processing method for real-
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time data, and analyzes risk assessment and evaluation model. This has extremely application prospect. [C344]

"Analysis of discontinuity effects in development a fully integrated millimeter wave receiver front
end"
This paper analyzes two of the most important discontinuity effects of the transmission line in MMIC design. Both
the marginal effect and discontinued ground plane have been considered to avoid deterioration of the circuit. A
fully integrated receiver front end MMIC chip which is constructed with a three stage low noise amplifier
cascaded with a resistive mixer for millimeter wave down conversion application has been achieved by using
above mentioned analysis results of discontinuity effects. This multifunctional chip operates at RF frequency
range from 24 GHz to 40 GHz, IF frequency up to 1 GHz. [C345]

"Recent advances in radio environment for radio communication in India"
The estimation performance of radio communication and radar propagation with high degree of accuracy is
possible provided the results of radio environment are also available with good degree of accuracy. There are
advancements on such results both for ionized and non ionized media due to the availability of sophisticated and
computer controlled with data archive facility systems. Measurements of various both ionospheric and
tropospheric parameters have been carried out as well as deduced by using various such measuring systems. In
this presentation the research efforts carried out in recent years in India both in relation to studies on
ionospheric dynamics for ionospheric communication and radio climatology both for clear air and precipitation,
propagation characteristics involving fixed (terrestrial line of sight and over the horizon) and mobile and marine
communication as well as attenuation of radio wave due to water vapour, rain and cloud in the area tropospheric
communication have been highlighted. [C346]

"Recent advances in fully polarimetric space-SAR sensor design and its applications"
With the un-abating global population increase our natural resources are stressed as never before, and the
global day/night monitoring of the terrestrial covers from the mesosphere to the lithosphere becomes all the more
urgent. Microwave radar sensors are ideally suited for space imaging because those are almost weather
independent, and microwaves propagate through the atmosphere with little deteriorating effects due to clouds,
storms, rain, fog and haze. Globally humidity, haze and cloudiness are increasing at a rather rapid pace,
whereas only 20 years ago all of those covered only 48% of the globe, today those have increased to about
62% and within another 20 years may exceed 80% for irreversible reasons; thus optical remote sensing from
space especially in the tropical and sub-tropical vegetated belts will become rather ineffective, and microwave
remote sensing technology must now be advanced strongly and most rapidly because operationally it is more
rapidly available especially for disaster mitigation assistance. [C347]

"Characteristic study of ionospheric clutter in high-frequency over the horizon surface wave radar"
The presence of ionospheric clutter in high-frequency over the horizon surface wave radar may extremely affect
the performance of radar system and degrade the capability of detecting target. The characteristic analysis of
ionospheric clutter is the foundation of studying method to suppress ionospheric clutter. By using the MUSIC
algorithm to analyze plentiful radar echoes data, directivity characteristic of several major kinds of ionospheric
clutter has been summarized and the superposition situation that two kinds of ionospheric clutter exist at the
same altitude has been discussed, moreover, the pertinence between directivity characteristic of ionospheric
clutter and the working frequency has been studied. All these works provide convenience for advancing and
realizing ionospheric clutter suppression methods based on directivity characteristic of ionospheric clutter. [C348]

"Antenna arrays technologies for advanced wireless systems"
Phased array antennas have and will continue to be a critically important component in the development of
future wireless systems with applications in communications, radar, and satellite technologies. In spite of the
significant advances in the design of modern phased array antennas, there continue to be significant and
growing need for developing high performance systems that are also low cost and with beam steering
capabilities. In this paper we describe some of the antenna array designs that focus on achieving this goal. We
will start with one approach that is based on an analog phase-shifting approach and involves an integrated use
of ferroelectric materials and the Continuous Transverse Stub (CTS) antenna array technologies. A
complementary design which is based on digital beamforming and the utilization of the Hybrid Smart Antenna
technique recently developed by our group will then be described. This will be followed with comments regarding
the trade-off between the analog and digital phase shifting techniques. We will conclude the chapter with a
description of a novel ultra-wideband and low profile ground plane which is based on a hybrid ferrite and
Electromagnetic Band Gap (EBG) materials design. In all cases simulation results and experimental validation,
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whenever available, will be presented and aspects of the required future work to fully enable these technologies
will be discussed. [C349]

"The predictability of anomalous propagation environments"
A correspondence is shown between anomalous sightings of ships by a weather radar with an upward tilted
beam, and the existence of surface based ducts determined from numerical weather prediction (NWP) models.
Since these forecasts are available several days in advance, the existence of such ducts can be predicted in
advance. The parameters of these ducts are used in a propagation model to determine regions from which
targets can be detected by the radar. Such regions were found to include those where ships were sighted by the
radar. [C350]

"Techniques and examples for the 3D reconstruction of complex scattering situations using
TerraSAR-X"
The German radar satellite TerraSAR-X was launched in June 2007. Since then, it is continuously providing high
resolution space-borne radar data which are perfectly suitable for sophisticated interferometric applications. I.e.
the mission concept and the SAR sensor support the coherent stacking of radar scenes which is the basis for
advanced processing techniques e.g. Persistent Scatterer Interferometry (PSI) and SAR tomography. In
particular, the short repeat cycle of eleven days and the highly reproducible scene repetition of the spotlight
acquisitions support the stacking and consequently the time series analysis of the radar data. Furthermore, the
sensor's orbital tube is precisely controlled to be in the order of 200 m which basically allows to utilize the
baseline spread of the stacked acquisitions. However, this small spread is actually limiting the resolution in the
SAR tomography. Interferometric applications could be demonstrated already in a very early stage of the
TerraSAR-X mission. Because the resolution is 0.6 m in slant range and 1.1 m in azimuth in the high resolution
spotlight mode the PSI and the SAR tomography processing results were impressive. Urban areas and single
buildings could be mapped from space in three dimensions. Even the structural stress of single buildings caused
by thermal dilation could be demonstrated. However, extended layover areas are caused by typical buildings and
as a consequence complicated scattering situations need to be resolved. DLR's operational In-SAR processing
system GENESIS had already been adapted to cope with the new sensor modes of TerraSAR-X and their new
specific spectral characteristics. Now, the new image characteristics e.g. the extended layover areas and the
long time coherent distributed scatterer need better to be supported. Subject is to optimally exploit the available
information e.g. the radar reflectivity. Several algorithms of the processing system can take advantage of this,
e.g. the scatterer-configuration detection. As a matter of fact, the scatterer configuration has now become a very
important characteristic for each resolution cell. It influences e.g. the estimation data extraction, the estimation of
the 3D location and basically the estimation precision. A typical resolution cell can be composed of a single
dominant point scatterer surrounded by clutter, two or more dominant point scatterers in clutter and of distributed
scatterers with a specific phase stability over time. The paper provides technical details and a processing
example of a newly developed algorithm to retrieve the 3D location of point scatterers from the scene's intensity
which finally also provides the information on the scatterer configuration in a resolution cell. [C351]

"UK airborne AESA radar research"
This paper reviews current UK airborne active electronically scanned array (AESA) designs, discusses current
trends towards higher digitisation and multi-function aperture concepts, and details the key future challenges that
this technology faces. Specifically the paper discusses applications to fast-jets. Key requirements are for higher
levels of digitisation to provide the performance required in ECCM, STAP, GMTI and ESM modes. Building radar
systems with the key basic building blocks to as a minimum enable future realisation of these advanced modes
will help to Ã‚Â¿future proofÃ‚Â¿ the systems. This design philosophy is integral to the concept of through life
capability management (TLCM)-i.e. a system designed to support the ability to sustain capability through
incremental, spiral upgrade of signal processing, line replaceable items (LRIs), firmware and advanced modes.
[C352]

"Design of digital beamforming subarrays for a multifunction radar"
Digital beamforming (DBF) in phased array radars is an enabling architecture for advanced signal processing
algorithms such as adaptive beamforming and high resolution angle estimation. At the current level of
technology, DBF can only be practically implemented at a subarray level for large arrays operating at high
frequencies. The choice of subarray layout has a significant impact on the performance of array signal processing
algorithms. In this paper, an approach to optimizing the subarray layout with respect to select performance
metrics is presented. [C353]
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"Airborne Radar and shipborne sonar: Recent advances and compared solutions"
The detection of slowly moving target in a strong backscattering background (clutter for radar, reverberation for
sonar) is a challenge to both Airborne Radars and Surface Ship or Submarine Sonars communities. In this
paper, after outlining the similarities and differences between the above and under-water domains, recent
advances in the areas of waveforms design and beam-forming will be described. In a first part, more efficient
wide-band Doppler waveforms for sonar will be introduced together with their advantages in terms of detection,
and wideband coherent waveforms for radar moving targets detection will be presented. The second part will
focus on the implementation of adaptive beam-forming for sonar and coloured transmission space time beam-
forming for radar. Results on reverberation reduction obtained on a towed array sonar in CW mode will be
discussed, and perspectives for coloured transmission radar systems will be outlined. [C354]

"Effect of frequency diversity on SAR ATR"
Synthetic aperture radar (SAR) based automatic target recognition (ATR), has been one of the demanding
usages of airborne radar systems. With the developments in the field of hardware, more complicated radar
systems can be deployed on aerial platforms. This opens the possibility of using different advanced versions of
radar systems, like multi-band radars, multi-polar radars and multi-static radars. In the current paper, we report
the preliminary experiments studying the effect of frequency band on SAR ATR performance. In this pilot study
we have used the well accepted MSTAR SAR database. The results show that even though bandwidth is kept
the same, the ATR performance strongly depends on the central frequency. [C355]

"Recent advances in SAR remote sensing: "Multimodal POLinSAR imaging with applications to
remote sensing of the terrestrial covers and the monitoring of environmental stress changes""
Land cover monitoring is one of the most potential applications of Polarimetric Synthetic Aperture Radar
(POLSAR) sensing and so is Repeat-Pass Polarimetric-Interferometric SAR (RP-DIFF-POL-IN-SAR) stress-
change assessment by air/high-altitude/space-borne SAR sensor deployment. Provided fully polarimetric SAR
information can be made available, a plethora of novel POLSAR matrix decomposition methods can be
implemented for recovering rather precise scattering contributions from isolated and distributed scattering
scenarios, and so can rather exact environmental changes from consecutive repeat-pass observations at 1 m
resolution from air and from space. With the recent launches of the fully polarimetric satellites JAXA-ALOS (PAL-
SAR-L-Band), the DLR TerraSAR-X (X-Band) and of RADASAT-2 (C-Band), a new era in space imaging of the
terrestrial terrain and ocean surfaces has arrived providing unforeseen advantages. [C356]

"3 GS/s S-Band 10 Bit ADC and 12 Bit DAC on SiGeC Technology"
In advanced applications such as digital radar, Ultra Wide Bandwidth communications and software defined radio,
the need for instantaneous bandwidth often drives system design decisions. Access to high speed data
converters enabling up and down conversion directly in the L Band and S Band removes the limit imposed by
bandwidth scarcity and allows the design of flexible and simplified system architectures. Broadband ADC's
(Analogue to Digital Converters) and DAC's (Digital to Analogue Converters) are key enabling components which
open up new design opportunities for digital transceiver systems, including digital down and up-conversion closer
to the antenna. In this regard, this paper describes new 10bit 3GS/s ADC and 12 Bit 3GS/s DAC, based on a
200 GHz SiGeC bipolar Technology, which enables direct digitizing or synthesing of 1GHz arbitrary broadband
waveforms directly in the high IF region closer to the Antenna. [C357]

"The influence of sea surface temperature fronts on radar performance"
A nominal sub-refractive event off the east coast of the United States was modeled with the Coupled Ocean
Atmosphere Mesoscale Prediction System. The resulting three dimensional refractivity field was employed as
input to the Advanced Refractive Effects Prediction System (AREPS). The sea surface temperature (SST)
gradient produced across the western border of the Gulfstream modified the Marine Atmospheric Boundary
Layer such that sub-refraction resulted north of the SST front and super-refraction developed south of the SST
front. Notional S, C, and X-band radars were modeled by AREPS and detection ranges for a notional target were
calculated. Detection ranges were below those for a standard atmosphere north of the SST front but greater
than those for a standard atmosphere south of the SST front. [C358]

"SUMATRA, a W-band SAR for UAV application"
Based upon most recent advances in millimeterwave technology, especially monolithic integrated low noise or
medium power HEMT amplifiers and an integrated receiver containing an LNA, Mixer and IF Amplifier, a
miniaturized experimental radar at 94 GHz was designed with the aim to be used on board of a remotely piloted
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model aircraft. This highly advanced front-end technique was combined with of-the-shelf model aircraft hardware
and miniaturized GPS and data transmission equipment which is readily available. Goal of the project is to
demonstrate, that using modern 94-GHz front-end technique combined with achievable back-end components it
is possible to set up a versatile SAR system usable for a wide range of remote sensing applications at medium
range. The paper describes the current state of the research project SUMATRA-94 and gives some perspectives
for future applications. [C359]

"Evaluation of chirp and binary code based excitation pulses for 3D USCT"
3D ultrasound computer tomography (3D USCT) is a new imaging method aimed at early breast cancer
detection. For synthetic aperture focusing the data is acquired with (nearly) unfocussed ultrasound emission and
reception. Therefore the SNR of the data is low and needs to be optimized. Pulse compression techniques were
scored for the USCT approach: Damped sine pulses ('sinusoid' pulses), linear chirps, Barker binary codes with
13 elements, Golay code sequences with 16 elements were evaluated. Applicability to the USCT setup and
designated application was tested with breast tissue mimicking phantom. Robustness and quality of the different
pulses was analyzed with an empty measurement. The evaluation was based on the well-established metrics
SNR, GSNR, PSL, and ISL. As overall result, the advanced time compressing techniques form radar are suitable
to the USCT setup and the designated medical application. The Golay code showed the highest SNR for empty
measurement (56 dB) and the object measurement (42 dB), followed by the Barker code and the chirp pulse.
The sinusoid pulse has by far the lowest SNR. The evaluated Golay code is a promising option as excitation
pulse for USCT, with downside of a doubled DAQ time. Therefore, the Barker code is also an option for
increasing the signals' SNR. [C360]

"Design and implementation of multi mode Radar Target simulator using Direct Digital Synthesizer"
Idea of Hardware Radar simulator is to electronically generate the Radar illuminated environment without
switching on actual Radar transmitter in the field. This paper describes the implementation of Radar Target
simulator using advanced technology of arbitrary waveform generator (Direct Digital Synthesizer chip) & FPGA.
The Radar Target Simulator has the advantage of measuring of system response, evaluating and optimizing the
performance of radars without expensive field trips to harsh regions and can be used to test the radar without
interfering with commercial wireless devices. It replicates the feed-through signal between transmit and receive
antenna for CW Radar, Conventional Pulsed Radar (with pulse width >70ns) and LFM Pulse Compression
Radar. In each mode it accurately generates phase-coherent transmit pulses & simulates target echoes
(replication of transmit pulse) with following programmable parameters; (a) Target range by time delay (b)
Doppler shift to simulate moving target through phase control of pulses (c) Signal strength to simulate SNR
target echoes With the above mentioned salient features this Target Simulator can be used to develop and test
Radar Algorithms e.g. Digital Receiver/Pre-processing, Pulse Compression Algorithm, Target detection, Range
calculation/range resolution test up to 10m, Doppler Processing and tracking of single or multiple targets. Hence,
operating in the 10 to 170MHz range, the target simulator is well-suited to the task of generating multiple phase-
coherent signals in the IF range. The output is also compatible with frequency converters, which extends useful
operation into the RF realm. The prototype can operate in a stand-alone configuration and can be used for
algorithm development, testing and evaluation of the radar in the laboratory. [C361]

"Robust improvement of unmasking capabilities of iterative LMMSE filtering"
A general aim in radar processing is to allow for target separation. Several advanced techniques have been
developed to fulfill  this aim. Nevertheless they pose a heavy constraint on the signal reference known at the
receiver, and degrade their performance when this reference is incorrect. This paper addresses the problems
that rise when there is a discrepancy between the echoing signal and the signal reference used in the
processing. A technique is then developed to counteract the degradation of the performance. [C362]

"Intelligent M3R Radar Time Resources management: Advanced cognition, agility & autonomy
capabilities"
The capabilities of modern multifunction/mission Radar can be only fully realized by using new sensor control
strategies and the most obvious sensor management imperative is the development of optimal realtime
waveform scheduling algorithms. For this purpose, Thales is studying Intelligent Radar Time Resources
management for Multi-mission extended air Defence radar used for both Air and Ballistic Missile Defence, based
on innovative Active Electronically Steered Antenna technology. This paper describes the functional architecture
of radar resources management used for adaptive time budget optimization and key enablers for advanced
cognition, agility and autonomy capabilities. We conclude with simulation in the ASTRAD framework. [C363]
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"Advances in Bistatic Inverse Synthetic Aperture Radar"
Bistatic geometries are enabled in scenarios where multiple separated transmitters and receivers are employed
as well as when illuminators of opportunity are exploited. Bistatic Inverse Synthetic Aperture Radar (B-ISAR)
becomes the radar imaging tool for obtaining non-cooperative target images in arbitrary bistatic configurations.
Theoretical aspects and real data experiments have been conducted in recent years that have proven the
effectiveness of B-ISAR. A review of both theory and results is provided in this paper and new perspectives are
indicated. [C364]

"Comparing wind speed retrievals from GPS reflectometry with SFMR surface wind speeds in
Huricane Ike (2008)"
Recently, a compact system, able to record raw GPS intermediate frequency (IF) samples has been designed
and tested by the research group at the CU/Aerospace Engineering Sciences Department. Such an approach
provides the most fundamental measurement, enabling the most advanced and complete post-processing, with
data volumes on the order of 1GB/minute. In 2008 this system was flying on board the NOAA WP-3D aircraft
which collected research-mission data on Hurricane Ike. During two flights there was collected about 800 GB of
raw data for flight lags that transverse the hurricane eye and away from it. After the flights the correlation
waveforms for both direct and reflected signals were retrieved from the raw data for all available satellites and
sea surface roughness estimates were produced. Those retrievals were compared with the Step Frequency
Microwave Radiometer (SFMR) measurements of the surface wind speed. As expected, the data show a high
sensitivity of the GPS bistatic radar signals to ocean surface roughness. However, the system of swells
generated by various parts of the hurricane complicates the picture and makes the problem of wind retrieval non-
trivial. [C365]

"A new blended snow product using visible, microwave and scatterometer satellite data"
For this blended product, snow cover extent, snow water equivalent (SWE) and snowmelt are mapped and
measured globally on a daily or near-daily basis, initially at a resolution of 25 km, utilizing Moderate Resolution
Imaging Spectroradiometer (MODIS), Advanced Microwave Scanning Radiometer for NASA's Earth Observing
System (AMSR-E) passive microwave data and QuikSCAT scatterometer data. A snow algorithm referred to as
the Air Force, NASA Snow Algorithm (ANSA) has been developed, and is still being fine tuned, to derive the
above stated snow parameters. The algorithm results have thus far been evaluated in the lower Great Lakes
area of North America, in Colorado (Cold Lands Project Experiment sites) in portions of Finland, and eastern
Turkey. [C366]

"Evaluating snow depth in Western China based on passive microwave remote sensing"
In order to evaluate the accuracy of snow water equivalent (SWE) inversion algorithm for passive microwave
sensor Advanced Microwave Scanning Radiometer-Earth Observing System (AMSR-E) in Western China, we
compared SWE got from AMSR-E daily SWE product with the ground measurements from 15 meteorological
stations in Tibetan plateau. The results show AMSR-E overestimate SWE in this regions and the RMSE is
21mm Tibetan plateau. Through incorporating snow fraction factor, a new empirical algorithm estimate snow
depth and SWE have been developed in Tibet. This new algorithm appeared higher accuracy than AMSR-E.
Due to complex topography, shallow patchy snow and frozen grounds covered at the Tibetan Plateau, this
technique didn't show good results. In future we will focus on how to evaluate and eliminate the effects of these
factors quantitatively on SWE retrieval. [C367]

"Estimation and segmentation in non-Gaussian POLSAR clutter by SIRV stochastic processes"
In the context of non-Gaussian polarimetric clutter models, this paper presents an application of the recent
advances in the field of Spherically Invariant Random Vectors (SIRV) modelling for coherency matrix estimation
in heterogeneous clutter. The complete description of the POLSAR data set is achieved by estimating the span
and the normalized coherency independently. The normalized coherency describes the polarimetric diversity,
while the span indicates the total received power. Based on the SIRV model, a new maximum likelihood
distance measure is introduced for unsupervised POLSAR segmentation. The proposed method is tested with
airborne POLSAR images provided by the RAMSES system. [C368]

"Geological mapping in the zone of Chotts, Tunisia, using ALOS sensors"
The three sensors onboard the Advanced Land Observing Satellite (ALOS) are the Phased Array L-band
Synthetic Aperture Radar (PALSAR), the Panchromatic Remote-Sensing Instrument for Stereo Mapping
(PRISM), and the Advanced Visible and Near-Infrared Radiometer type 2 (AVNIR-2). Each of them has been
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evaluated for the geological mapping of the Zone of Chotts, Tunisia. Both the endoreic basins and the
surrounding ranges have been studied. The 10 m-resolution AVNIR-2 sensor is a good trade-off for geological
mapping. The 2.5 m-resolution PRISM sensor with its stereoscopic capability is very useful for the detailed study
of sedimentary layers. Copolarized radar data are relevant for the study of the flat itself but the C-band is more
accurate for sensing the roughness of the finer sediments (sand veneers, evaporites, etc.). The HV polarization
is suitable for identifying the presence of halophytic plants that fringe the upper part of the flat. [C369]

"Advanced paris altimeter based on delay compensation of Doppler Waveforms"
Measuring ocean mesoscale variability is one of the main objectives of next generation satellite altimeters.
Among the alternative solutions proposed to overcome the limitations of conventional altimeters, the PARIS
concept has been proposed, which exploits GNSS signals reflected from the ocean surface and allows
performing altimetry along several points simultaneously over a wide swath with sub-decimeter accuracy in
spatial scales of 50-100 Km. The present paper proposes to adopt for a PARIS altimeter a multilook unfocused
Doppler processing in order to improve height precision and accuracy. The proposed processing concept is a
simplified extension to PARIS of the delay/Doppler processing adopted in conventional radar altimetry. The
analyses reported in the paper show that, for open access GPS L5 navigation signal, an improvement of height
precision up to 30% could be achieved without modifications to the RF front-end. [C370]

"Impact studies of AMSR-E ocean surface wind speed data in NWP at JMA"
The impact of assimilation of Advanced Microwave Scanning Radiometer for the Earth Observing System
(AMSR-E) ocean surface wind speed data was investigated in Japan Meteorological Agency (JMA) global four
dimensional variational data assimilation system. Japan Aerospace Exploration Agency (JAXA) produces ocean
surface wind speed data from AMSR-E measurements as a standard level 2 product using 37 GHz vertical and
horizontal polarized channels in no rainy area. As a research product, all weather ocean surface wind speed
data are also produced by including AMSR-E low frequency (6.925 and 10.65 GHz) information. AMSR-E all
weather ocean surface wind speed data were utilized in this study. A case study of cyclone Nargis in Myanmar
2008 was performed to examine the impact of microwave imager radiance data and AMSR-E all weather ocean
wind speed data. Although there were no significant improvements in the cyclone track forecast by adding all
weather ocean wind speed data, the assimilation of the data inside the cyclone strengthened the intensity and
the maximum wind speed in the forecast realistically. [C371]

"Simulated OVW retrievals in tropical cyclones for the next generation Dual Frequency
Scatterometer"
The purpose of this study is to investigate the potential of the next generation Dual Frequency Scatterometer
(DFS) proposed to fly onboard the Japanese Aerospace Exploration Agency (JAXA)/GCOM-W2 future mission to
measure surface ocean vector winds. An end-to-end simulation was performed to retrieve ocean vector winds in
extreme weather conditions, where high winds are usually associated with high rain rates. Both C-and Ku-bands
DFS active measurements were combined in the retrieval algorithm. The simultaneous observations of JAXA's
Advanced Microwave Scanning Radiometer (AMSR) were used to passively model both the atmospheric
attenuation and rain volume backscatter to correct for rain effects and to further improve the retrievals range for
tropical cyclones beyond that exhibited by the current operating scatterometers. [C372]

"A tile-based system for the rapid display of symbolized Digital Nautical Chart data"
For efficient retrieval and display of Digital Nautical Chart (DNCÃ‚Â®) imagery, a tiled-based approach is
presented. By preprocessing the data into persistent image tiles, the presented method can minimize or
eliminate image processing steps during the retrieval process. Tile-based approaches define constant image
sizes and scales for geographic regions, therefore tiles can be pre-generated and stored in a format needed for
transmission to users. This greatly improves the performance of applications that visualize DNCÃ‚Â®data and
allows for advanced caching of DNCÃ‚Â®imagery tiles. In addition, the evenly-spaced and commonly-sized
images are stored in files that are easily indexed allowing for simple and fast lookup of DNCÃ‚Â®imagery tiles for
a given geographic area. [C373]

"Next-generation advances in cognitive processing using spiking neural networks for biochemical
sensing, radar and rapid HDL"
This invited plenary paper introduces a novel spiking neural network methodology, and applies it to an odorant
learning, medical and radar detection applications. Rapid HDL is introduced as a 15 minute rapid prototyping
approach, where real-time implementations will be demoed on FPGAs. The spike-time dependent plasticity can
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support coding schemes that are based on spatio-temporal spike patterns. Spiking (or pulsed) neural networks
(SNNs) are models which explicitly take into account the timing of inputs. The network input and output are
usually represented as series of spikes (delta function or more complex shapes). Plasticity SNNs have an
advantage of being able to recurrently process information. Spike-time dependent plasticity can enhance signal
transmission by selectively strengthening synaptic connections that transmit precisely timed spikes at the
expense of those synapses that transmit poorly timed spikes. [C374]

"Satellite ground deformation measurements: An on-demand GRID-InSAR processing system
exploiting the SBAS algorithm"
We present the results of the first experiment to Ã‚Â¿plugÃ‚Â¿ the Small BAseline Subset (SBAS) DInSAR
algorithm into a GRID-based system; the key idea is to combine the robustness of the exploited advanced
interferometric SAR approach with the high computing capability provided by a GRID environment. In particular,
we have exploited the low-resolution SBAS algorithm and we benefited of the availability of the ESA Grid
Processing-on-demand environment. The presented results, carried out on ENVISAT data, provide a overview of
the main characteristics of the implemented SBAS-GRID processing solution. [C375]

"Attenuation margin requirements in a networked radar system for observation of precipitation"
In recent years, it becomes increasingly possible to move the operating frequency of weather radar systems from
non-attenuating lower frequencies, such as at S-band, to attenuating higher frequencies, such as at X-band.
However, wave is more easily extinct in rain at higher frequencies in which case there will be missing
observations. Therefore, rain attenuation is one of the important metrics in radar system design and an extra
attenuation margin needs to be applied to the allocation of power budget to meet the required sensitivity. The
NSF Engineering Research Center (ERC) for Collaborative and Adaptive Sensing of the Atmosphere (CASA) is
advancing a new sensing paradigm using networked short-range radar systems to avoid problematic earth
curvature blockage. The CASA ERC has developed a networked radar test bed-Integrated Project 1 (IP1)-in
southwestern Oklahoma, using 4 X-band radar of 40 km range to cover an area of 7, 000 km2. In this paper the
attenuation margin performance are analyzed in the network context and the metric to design a networked radar
system is formed. [C376]

"Case studies of frozen ground monitoring using PALSAR/ALOS data"
Frozen ground is a sensitive indicator of how our home planet is changing. In the meantime, new spaceborne
SAR systems have been launched, such as the polarimetric PALSAR sensor onboard ALOS in January 2006. In
this paper, the relevance of L-band polarimetric SAR data for extracting information on frozen ground is
presented. Dealing with ground assessments, the necessity for a validated Electromagnetic (EM) model is of
importance. The adequation between Oh's po-larimetric EM model and PALSAR data is first studied over
agricultural bare fields in Hokkaido, Japan. The assessment of residual liquid water can be realized by means of
bare soil EM backscattering model. Over natural wildland area, an approach is proposed in order to tackle the
effect of the vegetation or other irrelevant effects. The monitoring of permafrost active layer is performed over the
ANWR, Alaska. [C377]

"A comprehensive analysis on detection performances of LPI signals filtering strategies"
This paper focuses on the detection performances achievable in the presence of Low Probability of Intercept
(LPI) radar signals. It well known that the radar community is widely investigating LPI waveforms to reduce the
Range Advance Factor (RAF) obtainable with Electronic Support Measure (ESM) systems. Several filtering
strategies for LPI signals processing are already available in open literature, but a formal analysis on different
detection strategies and a comparison on the detection probability has not yet carried out. In this paper we
propose several detectors, using different signal filtering algorithms and different detection strategies. Moreover a
comprehensive analysis for all the proposed receivers is carried out for different LPI waveform, also in
comparison with the classical Fast Fourier Transform (FFT) filtering, widely adopted by current ESM systems.
[C378]

"RBX (band X SAR): Analysis and calibration of Tx/Rx modules"
This paper describes the design and simulation of the transmitter and receiver module, a part of the advanced
prototype X band, linear frequency modulated (LFM), synthetic radar aperture (SAR) being developed at INTA's
Radar Laboratory (RBX). The system includes onboard calibration, which allows measurement of the effects of
the sensor's components. [C379]
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"Overview of future evolution of spaceborne altimetry missions, techniques and technologies"
Operational oceanography is of high importance for scientific, commercial, security and defence applications.
This paper addresses the main required improvements for next space altimetry systems and gives an overview
of advanced concepts that aim at giving satisfaction to these challenging objectives. [C380]

"Welcome to EuRAD 2009"
It is my pleasure, as conference chairman, to welcome you to the 6th European Radar Conference (EuRAD
2009) being held in Roma as part of the European Microwave Week (EuMW). EuRAD started six years ago
thanks to a wonderful idea of our Dutch colleagues and friends from IRCTR and Delft University and in particular
to the determination of prof. Leonard Ligthart. Since then, EuRAD has grown into one of the largest European
and worldwide recognised radar events, both in terms of quality (guaranteed by a rigorous, peer review of a
substantial abstract) and of quantity: in fact, the number of proposed contributions has steadily increased during
six years. This year, in spite of the present international financial crisis, we have received 189 submissions to
this conference, with more than 18% increase with respect to the very successful EuRAD 2008 edition. EuRAD
submissions are now about 15% of the whole EuMW, making this conference the second largest of the EuMW
and with an increase of its duration of more than two full days. The accepted papers are organised into twelve
oral sessions plus four Focused Sessions and one common session EuMC/EuRAD (summing up to eighty-three
podium presentations), complemented by a poster session. Moreover, five invited papers of wide interest are
presented in the Opening and Closing sessions. This year, I feel that the strong reduction in the number of
parallel sessions will enhance the benefit for the attendees. The programme covers a wide range of radar topics
including Radar Subsystems and Technology, Signal Processing, Design and Evaluation, Systems and
Applications; two focused sessions are dedicated to Space Radars and their Environmental Remote Sensing
applications, one to Space-Time Adaptive Processing and one to Passive Radar, while the common session with
EuMC is dedicated to through-the wall radar imaging. In addition to that, the programme includes other "hot"
topics such as ultra wide band radar, multilateration-, interception/analysis of radar signals, new radar waveforms
and OFDM radar, sea and OTH radar, phased arrays and more, with a wide and updated overview on the most
recent advances in radar technology and applications. [C381]

"SELEX Sistemi Integrati new active G-Band radar family"
KRONOS is a multi-role G-band medium range radar with an active solid state full phased array antenna that
can be easily and fully integrated in a multi-layered defence system. It is designed by SELEX Sistemi Integrati
on the basis of its well proven experience in advanced Multifunctional radar systems, such as the shipborne
EMPAR, and takes advantage from the solid state technology developed in SELEX-SI for G Band MMIC T/R
modules. Two versions are available: naval version, intended for use on naval ships starting from 400 tons, land
version, completely contained in a fully autonomous standard 20-ft ISO container. The multifunctional
architecture and the state of the art technology used make KRONOS able to comply with the following missions:
Gap Filler o Point Defence, Air Surveillance and tracking, Sea Surveillance and tracking, Littoral Warfare, Gunfire
Support. In this paper the KRONOS features will be detailed in terms of implemented technical and technological
solutions and related advantages in surveillance, tracking and other functionalities required for a Combat
System.. [C382]

"Advances in radar systems by SELEX Sistemi Integrati: Today and towards the future"
SELEX Sistemi Integrati is now watching toward the future to reinforce its leadership in the state of the art of
radar systems. The strong position in the market has been achieved by delivering top radar performance in
many fields of application and it has been based on the capability to manage the proper technology insertion in
its radar systems. For each radar product the Company has identified its own key technology components and
has planned its development and insertion to take the right advantage from a well established radar knowledge.
The same winning approach is now followed for the next generation of SELEX-SI radar systems. In the paper it
will be shown how the Company has developed technology and radar systems together in the past, how it is
delivering up to date solutions now and how it is preparing the new generation of radar systems by investing
again in technology. In this field the focus will be on the new multifunction/multirole radar applications and on the
technological capabilities that SELEX-SI is developing by taking advantage of its Research and Development
facilities. [C383]

"Recent advances in waveforms for radar, including those with communication capability"
New scalable and flexible waveforms offer a great number of new opportunities for object- or environment-
tailored signal processing. The paper will discuss two classes of such flexible waveforms, i.e. single carrier
waveforms with orthogonal modulations and multiple carrier coded waveforms. These waveforms may for
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instance be used for the benefit of scalable resolution, fast unambiguous Doppler assessment, two-channel
code-orthogonality supporting to measure the full back scatter matrix in radar polarimetry, and message transfer
in a network by radar. [C384]

"Advanced occupancy grid techniques for lidar based object detection and tracking"
The robust and reliable detection of objects in the surrounding of a vehicle is an important prerequisite for
collision avoidance and collision mitigation systems. In this paper, an ego-motion compensated tracking
approach is presented which uses extended occupancy grid methods for both detection and tracking of objects
observed by lidar. The approach is able to estimate the velocity and direction of moving objects as well as to
distinguish between moving and stationary objects. Additionally, an approach for drastically reducing the
computational effort is presented. [C385]

"Advanced process modules and architectures for half-terahertz SiGe:C HBTs"
The European project DOTFIVE addresses evolutionary scaling of self-aligned selective epitaxial base SiGe:C
HBTs, investigates novel SiGe:C HBT architectures, and develops novel process modules to push SiGe BiCMOS
towards 500 GHz Fmaxand 2.5 ps gate delay. In this paper, scaling issues of SiGe:C HBT technology will be
addressed. The limitations of the different commonly used architectures will be described, and measures taken in
the project to overcome these limitations will be summarized. Initial results indicate that the objectives of the
project can be reached. [C386]

"Mainlobe Width Reduction Using Linear and Nonlinear Frequency Modulation"
High range resolution can be achieved by various methods in a radar system. Simple pulse systems are narrow
band, easiest and least expensive to maintain, but one can achieve only limited resolution. To achieve good
range resolution pulse compression technique giving low range sidelobes is employed in radar and sonar. Pulse
compression is accomplished by employing phase modulation and frequency modulation. Bi-phase coded
waveform employs phase modulation techniques. The Barker codes are the only known bi-phase codes with
minimum sidelobes. In this paper, linear frequency modulation (LFM) and nonlinear frequency modulation
(NLFM) are introduced in the bi-phase coded waveforms and their effect on the sidelobe levels, mainlobe width,
Doppler tolerance are studied. [C387]

"Wireless sensing applications in the mining and minerals industry"
This paper discusses and outlines applications of wireless sensing technology in the mining and minerals
industry to provide enhanced assistance to mining machines. Three major applications can be performed by
radar systems, such as surface profiling, positioning and collision avoidance. Radar sensors offer significant
advantages compared to laser and ultrasonic in tough environments like rain, dust, fog and snow. The
information received from the sensors can be used to increase the automation level and to advance the safety in
the mine plus furthermore increase the turnover of mining companies. Underground communication systems and
machine diagnostics are also discussed in this paper. Several applications were determined as highly feasible
and are now completed respectively in the implementation stage. The authors are giving an insight into the
experimental results, the implementation and an outlook of further use for this technology. [C388]

"Millimetre wave radar applications to airport surface movement control and foreign object
detection"
In the recent years, increase in air traffic volume has demanded for new and more stringent safety requirements
over the entire gate-to-gate air traffic control regions. In particular, for what concerns airport ground surveillance,
congested traffic in parking areas (APRON) ask for new generation of radar sensors having very high resolution
during low visibility to discriminate between vehicles and aircrafts, and very high sensitivity to detect small
dangerous objects like for instance a baggage. After Concorde accident occurred in Paris Charles de Gaulle
airport, 25th July 2000, the capability to detect very small objects is became very important on the runway to
improve as much as possible the safety during the taking off and landing operations. In addition, after the 11th of
September 2001 tragic events, new airport security needs are driving the ground surveillance system
requirements by demanding for new type of radar sensors able to be used against new emerging threats like
perimeter intruders (i.e. persons, cars, boats,...) . An advanced millimetre wave radar for all three functions,
airport surface movements control, foreign object detection (FOD) and perimeter intruders detection (PID), has
been developed by Rheinmetall Italia SpA. This radar, named SMART, will be presented in this paper with
particular emphasis to some technological aspects inside the antenna assembly and the transmitter unit. [C389]
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"3D X-Band tactical acquisition radar (X-TAR 3D)"
The present paper deals with the Rheinmetall Italia 3D X-Band Search radar (X-TAR 3D) technology and
applications. Aim of the paper is to illustrate the advanced technology and technique adopted for the
development of the radar itself and the presentation of the main results obtained by recordings of real target
data. [C390]

"RADARSAT-2: Main features and near real-time applications"
The advanced characteristics of the RADARSAT-2 SAR satellite are briefly described and the main features of
the Science and Operational Applications Research for RADARSAT-2 Program (SOAR) are outlined. Two case
studies are then taken into account, which have been developed in the framework of SOAR project 1488, a vine
observing experiment and a flooding monitoring one. [C391]

"New leaky-wave antennas using surface-wave launchers and planar metallic grating lenses"
Planar metallic grating lenses for SW divergence and bound, plane-wave generation are utilized in the design of
leaky-wave antennas (LWAs) for millimeter-wave frequencies of operation. By using a printed surface-wave
launcher (SWL) feed and circular and straight metallic strips, cylindrical leaky-waves (LWs) can be excited on a
planar grounded dielectric slab (GDS). Specifically, by the addition of these planar lenses SWs can be refracted,
altering the phase velocity and field distribution of the guided wave, realizing a larger effective aperture.
Increased gain values can be observed in the far field by such passive beam pattern control. These 2-D LWAs
may be desirable for their compatibility with other planar designs, low cost, and directive beam patterns, thus
making them attractive for radar systems and satellite communications. [C392]

"MEMS-4-MMIC: Innovative RF-MEMS MMIC components for agile RF-frontends"
RF Micro-Electro-Mechanical-System Switches (MEMS) have experienced a tremendous progress during the
last decade in terms of technology development and RF-applications. Integrating RF-MEMS switches and MMIC
(Monolithic Microwave Integrated Circuits) is considered the next logical and economical step in MMIC
development. The project MEMS-4-MMIC aims at the physical merging of two different concepts: innovative RF-
MEMS switches on one side and proven MMIC technology on the other side thus creating highly integrated
multifunctional building blocks for high-value applications such as reconfigurable telecommunication systems,
phased arrays for mobile satellite platforms and radar. Within the project, the RF-MEMS MMIC designs will
target ohmic switches at frequencies up to approximately 40 GHz. [C393]

"Complex scatterer reconstruction using multistatic spherical wave ISAR fourier template matching"
This paper describes a 3-D imaging technique employing a near-field inverse synthetic aperture radar, operated
in a multi-static antenna configuration, to provide high resolution tomographic reconstructions of highly
unstructured targets. The technique is based on spatially-variant Fourier-domain matched filters corresponding to
spherical-targets of varying radius in a cylindrical-polar coordinate system. [C394]

"Hybrid numerical scattering field analysis embedded into simulations of complex radio based
systems-Examples, capabilities and limitations"
Navigation, radar and communication systems rely on radio signals. Objects in the vicinity of these systems can
create distortions. This paper describes the advanced system simulation by the integrated scattering analysis by
numerical methods and the adapted system signal processing. The simulation procedure and the criteria for a
suitable method are described. Practical cases are outlined. [C395]

"Solid state transceiver modules for advanced millimeter-wave radar technology"
Technological and scientific potential of Research Institute "Orion" is presented in the field of development of
high performance active and passive solid-state microwave devices, modules and components as well as
multifunctional devices on their basis. All these products taken together form solid-state component base for
advanced systems and equipment in frequency range up to 200 GHz. [C396]

"Microwave imaging using a time-reversal radar system"
In the present work, we study potentialities of imaging targets using a new radar system. This Radar is able to
perform phase conjugation experiments in the electromagnetic domain on the ultra-wide band [2-4] GHz. This
way, time reversal experiments can be made, which can be useful for characterizing objects buried in cluttered
environment. [C397]
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"Waveform diversity in distributed radar"
The desire to anticipate actions before they occur is a goal within the military. Cognitive sensor and
communications systems along with distributed radar systems are key enablers to meet this need. Close in
sensing examples are provided showing the value of waveform diversity in distributed radar. The use of
waveform diversity presents a challenge to the electromagnetic compatibility (EMC) community. [C398]

"Parametric differential SAR tomography of decorrelating volume scatterers"
Much interest is continuing to grow in advanced interferometric SAR methods for full 3D imaging, in particular of
volumetric forest scatterers. Multibaseline SAR tomographic elevation beam forming i.e. spatial spectral
estimation is a promising technique in this framework. In this paper, the important effect of temporal
decorrelation during the repeat pass multibaseline acquisition is analyzed on superresolution (MUSIC)
tomography with limited sparse data. Moreover, the ultimate achievable estimation performance of the volume
height parameters is investigated by deriving the Cramer-Rao bound in the partially coherent scenario. Finally,
new tomographic methods are proposed robust to temporal decorrelation phenomena, exploiting the advanced
differential tomography concept which produces `space-time' signatures of scattering dynamics in the SAR cell.
To this aim, the 2D version of MUSIC, and a generalized MUSIC matched to non-line spectra, are applied to
decouple the nuisance temporal signal histories in the spatial spectral estimation. First differential tomography
results with real P-band forest data are presented. [C399]

"Low-power transmitter for UWB Impulse Radio"
This paper proposes the use of pulsed UWB in the design of fully-integrated low-power radios for sensor node
applications. A key-point is compliance with ETSI/FCC regulations on power spectral density, obtained through
proper pulse selection and differential architecture. Instantaneous power consumption better then 6 mW and
temperature stability may be possible using advanced 1.0 V 90 nm technology. Also temperature and process
variation may be controlled by means of digital calibration techniques. [C400]

"PicoSAR- an advanced lightweight SAR system"
PicoSAR is an ultra-lightweight SAR based on active array antenna technology. The complete system, including
waveform generation, 2-channel receiver, inertial measurement unit, real-time signal processing and motion
compensation is housed in a compact unit weighing less than 10 kg which can be easily installed in a wide
range of aircraft. The system delivers excellent performance, with ranges in excess of 20 km and resolutions
down to below 0.3 m. The paper describes the key technologies of the system and shows examples of system
performance. [C401]

"Detection of Weak Signal in Chaotic Clutter Using Advanced LS-SVM Regression"
In this study, detection of small target in chaotic clutter with unknown dynamics is presented. We achieve this in
four steps: (i) by using db3 wavelet decomposition of the signals, (ii) using Takens delay embedding theorem
and least-squares support vector machine (LS-SVM) prediction, including increase the symmetric constraint and
improve the kernel function, (iii) wavelet reconstruction, (iv) separation the weak signals from the prediction
error. Efficiency of the new approach is evaluated by computing the root mean square error (RMSE) and signal-
noise-radio (SNR) of the estimation. Lorenz attractor and the data from the McMaster IPIX radar sea clutter
database will be used in the simulation. It is demonstrated in the simulation that compared with conventional
RBF neural network LS-SVM regression prediction method; this approach has stronger generalization ability and
better accuracy. [C402]

"Virtual performance evaluation of automotive radar concepts in realistic traffic environments"
In this paper a simulation approach is presented, that allows for virtually investigating the performance of
automotive radar systems regarding different system parameters. This is achieved by combining dedicated
simulation models for the radar transmitter and receiver with a deterministic propagation simulator based on ray
tracing. This approach is in particular suitable for investigating the capabilities of beamforming algorithms in
radar systems with multiple antenna receivers. The configuration of the developed tool is explained in detail and
the performance of different array configurations for classic digital beamforming and the MUSIC algorithm is
evaluated. [C403]

"A broadband MLFMA using pseudospherical harmonics"
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The Multilevel Fast Multipole Algorithm (MLFMA) is widely used for the acceleration of matrix-vector products in
the iterative solution of scattering problems. The MLFMA, however, suffers from a low-frequency (LF)
breakdown. This breakdown is usually avoided by hybridizing the MLFMA with a method that does not fail at LF.
For example, the Green function can be decomposed using the spectral representation or multipoles. Recently,
a novel decomposition was presented, which uses so-called pseudospherical harmonics in the translation
operator. In this contribution, the coupling of this method and the MLFMA will be investigated in detail. [C404]

"A unified full-waveform method for modeling ground penetrating radar and electromagnetic
induction data for non-destructive characterization of soil and materials"
We propose a unified full-waveform method for modeling zero-offset, off-ground ground penetrating radar (GPR)
and electromagnetic induction (EMI) in multilayered media. Both GPR and EMI systems are set up using vector
network analyzer technology. The antennas are modeled using frequency dependent, complex transfer functions,
which include interactions with the medium layers. Wave propagation and induction effects are accounted for by
means of three-dimensional (3-D) Green's functions. Laboratory results demonstrated the high accuracy of the
GPR and EMI models. This shows great promise for non-destructive characterization of soil and materials.
[C405]

"Particle Swarm Optimization Based Tuning of Unscented Kalman Filter for Bearings Only
Tracking"
Kalman filter is a well known adaptive filtering algorithm, widely used for target tracking applications. When the
system model and measurements are non linear, variation of Kalman filter like extended Kalman filter (EKF) and
unscented Kalman filters (UKF) are used. For obtaining reliable estimate of the target state, filter has to be tuned
before the operation (off line). Tuning an UKF is the process of estimation of the noise covariance matrices from
process data. In practical applications, due to unavailable measurements of the process noise and high
dimensionality of the problem tuning of the filter is left for engineering intuition. In this paper, tuning of the UKF is
investigated using particle swarm optimization (PSO). The simulation results show the superiority of the PSO
tuned UKF over the conventional tuned UKF. [C406]

"Diversified MIMO SAR waveform analysis and generation"
Inspired by recent advances in multiple-input and multiple-output (MIMO) radar, which has the potential to
dramatically improve the performance of radar systems over single antenna systems. This paper proposes a
waveform diversity-based MIMO synthetic aperture radar (SAR) concept. The fundamental difference between
MIMO SAR and conventional SAR is that the latter seeks to maximize coherent processing gain, while MIMO
SAR capitalizes on the diversity of target scattering to improve imaging performance. The system concept and
signal models are developed. An example diversified waveform using for MIMO SAR is designed, along with
several computer simulations that investigate the correlation performance of the designed waveform.
Furthermore, a direct digital synthesizer (DDS)-based approach of diversified waveform generation, in which
parallel DDSs are applied, is proposed for MIMO SAR systems. [C407]

"PALSAR interferometry for urban subsidence monitoring: An experiment in Shanghai area"
In this paper, we apply the Advanced Land Observing Satellite (ALOS) PALSAR data to study the urban
subsidence condition in Shanghai, China. The baseline condition, troposphere delay, DEM accuracy mainly limit
the capability of PALSAR interferometry, and the influences are evaluated. Six interferograms are analysed in
this research, based on D-InSAR technology. We introduce a polynomial to fit the orbit error in each
interferogram. After that we use a weighed interferogram stacking method to reduce the influence of
atomospheric delay, and to evaluate the mean deformation rate as well. [C408]

"Relationship between SAR and biomass derived from LiDAR in Mountain areas"
In this paper, the response of ALOS (the Advanced Land Observing Satellite) PALSAR (the Phased Array type
L-band Synthetic Aperture Radar) data to the forest biomass was analyzed in the Qilian Mountain area within
Gansu province, western China. Due to not enough field biomass, the Light Detection and Ranging (LiDAR) data
were used to extract biomass in a 20 m ÃƒÂ— 20 m cell. Then, the relationship between PALSAR
backscattering coefficient in HH and HV polarization and LiDAR-derived forest above-ground biomass was
analyzed. The result showed that at each biomass level, the range of backscatter coefficient in HH and HV
polarization was very big and there was no obvious relationship between SAR backscatter coefficient and
biomass in pixel scale, while after averaging backscatter coefficients in different biomass level, the backscatter
coefficient in HV polarization increased with the increase of forest biomass and following one logarithm equation.
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The reason may be that forest structure is complex at pixel scale, while the average value partly removes the
forest structure difference. [C409]

"Dynamic reconfigurable storage and pretreatment system of SAR signal processing using Nios II
architecture"
Because of synthetic aperture radar (SAR) is a powerful remote sensing technique, there has been growing
interest in using SAR to obtain high resolution image. Modern high- performance SAR requires advanced and
sophisticated signal processing technique to get high-quality image products. Meanwhile, the semiconductor
technologies are updated day after day, programmability and flexibility are the trend of current electronic system,
and it leads to the advent of system-on-chip (SOC). The Nios II, a soft-core processor integrated in Altera FPGA
chip, is characterized by its flexibility and programmability. In this paper, a dynamic reconfigurable storage and
pretreatment system of SAR signal processing is designed and realized based on the Nios II soft- core
processor. The proposed architecture takes advantage of the embeded CPU to control all the peripherals, highly
incereased the efficiency of the design. [C410]

"Characteristic research of ionospheric clutter in over the horizon HFSWR"
The presence of ionospheric clutter in high-frequency over the horizon surface wave radar may extremely affect
the performance of radar system and degrade the capability of detecting target, so it should be suppressed. The
characteristic analysis of ionospheric clutter is the foundation of studying method to suppress ionospheric clutter,
so it is necessary to research characteristic of ionospheric clutter. Aim at ionospheric clutter which specifically
appears at some altitude range, the conception of spread Es-layer clutter is advanced to classify this kind of
ionospheric clutter, which is helpful to expound directivity characteristic of ionospheric clutter. By using the
MUSIC algorithm to analyze plentiful radar echoes data, directivity characteristic of several major kinds of
ionospheric clutter has been summarized and the superposition situation that two kinds of ionospheric clutter
exist at the same altitude has been discussed, thereby it is more convenient to advance and realize ionospheric
clutter suppression methods based on directivity characteristic of ionospheric clutter. [C411]

"Research and Design of Short Message Service System Based on ARM and GPRS"
In recent years, data service has been gaining popularity in embedded system and general packet radio service
(GPRS). In this paper, we first analysis the embedded system theory, short message service (SMS), and
combine with the latest computer technology, network technology, communication technology and GPRS
technology, then propose an method to design the short message service system based on ARM and GPRS.
We put forward the system principle block diagram and the hardware circuit of GPRS. At the same time, we give
the software process flow and specific algorithm, namely, GPRS initialization module, port 1 receiving
interruption module, GPRS communicate with S3C2410's port 1 module and sending message module. This
proposed technique is well suited for various applications and has good prospects. [C412]

"An advanced 2-D spectrum for high-resolution and MEO spaceborne SAR"
In this paper, an advanced range equation is presented for high-resolution and medium-earth-orbit (MEO)
synthetic aperture radar (SAR). Besides an additional linear component, this new equation has a similar
formalism to conventional hyperbolic range equation (CHRE), so is called the advanced hyperbolic range
equation (AHRE). Incorporating with this additional linear coefficient and the other two parameters, the cubic
Taylor series expansion of AHRE has exactly the same value as which of the actual range history. Furthermore,
a two-dimensional (2-D) spectrum based on AHRE is derived, which is useful for developing efficient SAR
algorithms. Simulations validate AHRE and show its advantages in high-resolution and MEO spaceborne SAR
cases. [C413]

"SAR signal based motion compensation through combining PGA and 2-D map drift"
For synthetic aperture radar (SAR) operating in fine resolution mode, even with advanced motion measurement
sensors, residual range cell migration (RCM) together with azimuth phase error considerably deteriorates the
image quality. In this paper, a solution to SAR signal based motion compensation (SBMC) is presented, which
combines the well-known techniques of phase gradient autofocus (PGA) and map drift (MD). The presented
SBMC scheme employs subaperture processing, and compensates the residual RCM in the meantime of
combining the subaperture phase error. Experimental results indicate the effectiveness of our approach. [C414]

"Envelope simulation by MATLAB-compatible models of a SAR system"
Fast and accurate system behavior simulation is an important technique for developing advanced radar system,
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Envelope simulation has been proved to be an efficient tool for analyzing and simulating narrow bandwidth
system, such as communication system and radar system. In this work a common model for the envelope
simulation of the transmitter and receiver of a SAR system is presented. Experimental results validate the
reliability and efficiency of the proposed simulation method. [C415]

"ALOS-PALSAR Quad. Pol. images and their applications"
The four-component scattering power decomposition is applied to ALOS-PALSAR Quad. Pol. Data sets.
PALSAR is Phased Array type L-band Synthetic Aperture Radar onboard ALOS (Advanced Land Observing
Satellite) launched by JAXA, Japan, in 2006. It has acquired more than 10000 fully polarimetric scenes although
the polarimetric mode is experimental one. This paper presents some of scenes in Sichuan earthquake area to
see how polarimetric data works and to show the effectiveness and usefulness of fully polarimetric data. [C416]

"A hybird vegetation height inversion method for dual frequency PolInSAR"
Polarimetric interferometric SAR (PolInSAR) is a new advanced technique based on measurement techniques of
polarimetric SAR and interferometric SAR, and making use of it for retrieving the vegetation parameters becomes
a hot research topic at present. In this paper, a high precise vegetation height estimation method is presented
using dual frequency PolInSAR data. This method is based on fusion of dual frequency differencing and the
coherence amplitude method. It can not only keep the accuracy of vegetation height estimation, but also it
reduces the calculation of the algorithm greatly. Finally, the simulated PolInSAR data are used to validate the
proposed method. [C417]

"Study on quantitative efficiency evaluation for deception jamming to ISAR"
With study on deception jamming to ISAR greatly advance, the efficiency evaluation of deceptive targets is
getting more importance. Combined with mechanism of ISAR imaging as well as composite image jamming
technique of deceptive target, the paper proposes an approach to evaluate the efficiency of positive deception
jamming quantitatively, which is based on the idea of evaluation of image quality of deceptive targets. General
mean square error (MSE) of image quality, peak value offset (PVO) of image and correspondency degree index
(CDI) of image are defined as evaluating indexes, and they are simulated when caused by aiming error, jamming
bandwidth, jamming pulse duration error and PRF error. Quantitative evaluation for efficiency of jamming is
realized and thresholds of the indexes are determined to fulfill  effective jamming. Simulation result verifies the
practicability, feasibility and validity of the evaluation method, which provides new indexes and technical
approach for precise evaluation and comparison of effect of deception jamming to ISAR. [C418]

"Effects of synthetic and enhanced vision technologies for lunar landings"
Eight pilots participated as test subjects in a fixed-based simulation experiment to evaluate advanced vision
display technologies such as enhanced vision (EV) and synthetic vision (SV) for providing terrain imagery on
flight displays in a lunar lander vehicle. Subjects were asked to fly 20 approaches to the Apollo 15 lunar landing
site with four different display concepts-Baseline (symbology only with no terrain imagery), EV only (terrain
imagery from forward looking infrared, or FLIR, and light detection and ranging, or LIDAR, sensors), SV only
(terrain imagery from onboard database), and fused EV and SV concepts. As expected, manual landing
performance was excellent (within a meter of landing site center) and not affected by the inclusion of EV or SV
terrain imagery on the Lunar Lander flight displays. Subjective ratings revealed significant situation awareness
improvements with the concepts employing EV and/or SV terrain imagery compared to the baseline condition
that had no terrain imagery. In addition, display concepts employing EV imagery (compared to the SV and
baseline concepts which had none) were significantly better for pilot detection of intentional but unannounced
navigation failures since this imagery provided an intuitive and obvious visual methodology to monitor the validity
of the navigation solution. [C419]

"Real-time detection of sine waves by means of a discrete Fourier transform"
This paper deals with the problem of probabilistic detection of weak sine waves immersed in noise. The analysis
is performed in the frequency domain after a discrete Fourier transform, and it is suited for real-time
applications. The detection and false alarm probabilities are provided in analytical form as functions of the
sampling parameters and the properties of the time window. In particular, both coherent and noncoherent
sampling conditions are considered. Analytical results are validated by means of numerical simulations. [C420]

"Vehicle 3D localization in mountainous woodland environments"
This paper presents an approach for vehicle 3D localization in outdoor woodland environments using a loosely
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coupled multisensor system. The vehicle 3D dead reckoning is computed using a wheel encoder and an IMU.
Dead reckoning is corrected from three different sources: a) using a tilted lidar for road detection and
computation of the vehicle position within the road which is then corrected towards a 2D road centerline map
given in advance. b) DGPS 2D or 3D data as available. c) Under tree foliage DGPS blackouts commonly occur,
specially when measuring height, therefore the use of a barometer for correcting height is proposed. An
extended Kalman filter is used for sensor fusion and pose estimation. Finally, the estimated vehicle height is
added to the 2D map obtaining a 3D road centerline map with width (measured by the tilted lidar). Thoroughly
experimentation on real mountainous woodland paths show the usefulness and robustness of the proposed
approach. [C421]

"Enabling advanced continuous descent approaches-Results of the European project optimal"
This paper describes the development, implementation and validation of an extension module to a 4D capable
Flight Management System to enable environmentally efficient CDA techniques in a future operational
environment. It briefly explains an operational concept that will allow optimized CDA in high density traffic
situations and demonstrates that with the developed FMS functions an optimized CDA can be flown in 4D so that
a given RTA can be met with high accuracy. Flight trials with DLR's test aircraft ATTAS, a modified VFW 614
and with DLR's Advanced Flight Management System onboard, proved a highly accurate predictability of 4D
optimized CDA trajectories. The work has been carried out within the OPTIMAL project, a European 6th
Framework Program research project (2004-2008) which develops innovative procedures for the approach and
landing phases of aircraft and rotorcraft. The objective is to minimize environmental impact and increase airport
capacity while improving operational safety. [C422]

"3D image reconstruction of reinforcing bar and pipe using handy microwave radar scanning
system"
In this report, an advanced signal processing method for microwave radar is considered to reconstruct a precise
3D image for inner construction in concrete structuresC which consists of reinforcing bars and pipes. An antenna
positioning error and an inappropriate signal processing method have caused a degradation of reconstructed
images. First, a handy antenna scanning system has been modified, which enables real-time self-position
measurement. Concretely, a wheel uplift phenomenon is restrained by stabilizing a compress force to a target
surface, and positioning accuracy can be improved. On the image reconstruction result, a superposition of
observed data cannot operate well in a region sandwiched by two scanned trajectories. Then, a pipe-shape
model is newly introduced, and the 3D object's images have been reconstructed assuming that a continuity of
buried object based on it. As a result, buried object's properties can be evaluated more precisely. An
effectiveness of a proposed method has been confirmed experimentally, by applying it to a concrete test
specimen and an actual wall. [C423]

"X-band GaN HEMT advanced power amplifier unit for compact active phased array antennas"
A compact power amplifier unit for X-band solid-state Active Phased Array Antennas (APAAs) has been
developed. Its major features are, (1) high power GaN (Gallium Nitride) HEMT is employed, (2)16 transmit MIC
modules are arrayed in line on a thin flat printed wiring board (PWB), (3) output power is 30 W (pulse) at each
transmit-output port of the unit, hence 480 W in total, and (4) other necessary functions for phased array
antennas, such as digital phase-shifters and RF dividers, are all included in this PWB. Resulting electrical
measured data are presented in detail in the paper, proving that further power and frequency range increase for
APAAs would become feasible by the concepts employed in this unit design. [C424]

"Advances in fetal heart rate monitoring using smart phones"
It has been shown that the rate of preterm birth in remote and rural populations in Australia is more than twice of
those in the metropolitan population, and that increased access to quality antenatal care in such communities
leads to a significant improvement. This paper describes a system that supports remote fetal heart rate
monitoring, thus providing a technique that addresses this need for better remote antenatal care. The application
involves a smart phone, a portable Doppler ultrasound device, a remote back-end server and network
connectivity provided by the global system for mobile communications (GSM) and general packet radio service
(GPRS) networks. Algorithms for fetal heart rate detection were adapted to cater for the lower processing powers
on the smart phone. The accuracy of this detection algorithm in the mobile application was evaluated and found
to be highly comparable to that of a MATLAB implementation on a PC. [C425]

"Processing of synthetic Aperture Radar data with GPGPU"
Synthetic aperture radar processing is a complex task that involves advanced signal processing techniques and
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intense computational effort. While the first issue has now reached a mature stage, the question of how to
produce accurately focused images in real-time, without mainframe facilities, is still under debate. The recent
introduction of general-purpose graphic processing units seems to be quite promising in this view, especially for
the decreased per-core cost barrier and for the affordable programming complexity. The authors explain, in this
work, the main computational features of a range-Doppler Synthetic Aperture Radar (SAR) processor, trying to
disclose the degree of parallelism in the operations at the light of the CUDA programming model. Given the
extremely flexible structure of the Single Instruction Multiple Threads (SIMT) model, the authors show that the
optimization of a SAR processing unit cannot reduce to an FFT optimization, although this is a quite extensively
used kernel. Actually, it is noticeable that the most significant advantage is obtained in the range cell migration
correction kernel where a complex interpolation stage is performed very efficiently exploiting the SIMT model.
Performance show that, using a single Nvidia Tesla-C1060 GPU board, the obtained processing time is more
than fifteen time better than our test workstation. [C426]

"Application of Two-Pass D-InSAR in Chengdu Region's Deformation Measurement in Wenchuan
Earthquake"
On the 12th May 2008, an earthquake with 8.0 Ms shook a large area of the Sichuan Province in China. The
epicenter of the devastating earthquake was located in Wenchuan, 80 kilometers west-northwest of Chengdu,
the capital of Sichuan Province. A lot of scholars have used various remote sensing images and other techniques
to detect the disaster. Differential synthetic aperture radar interferometry (D-InSAR) is an advanced technique for
monitoring large-scale terrain deformation with mm accuracy. This paper described the application of two-pass
D-InSAR in mapping the co-seismic surface deformation caused by the Wenchuan earthquake including the
interferometric data processing workflow and results. Chengdu region's deformation measures at roughly 140 mm
in our study, which is relative rather than absolute. DInSAR applied to a terrain deformation measurement has
been proven as an effective tool to detect displacements. [C427]

"The main practical performance of sparse-array synthetic impulse and aperture radar"
Sparse-array synthetic impulse and aperture radar(SIAR) has large sparse arrays and uses the technology of
digital synthetic impulse and aperture of array. It can keep the advantage of traditional meter-wave radar and
overcome most of its disadvantage. It is a new kind of advanced digital array radar with synchronously
multifunction, low probability of interception, capacity of long-time coherent integration of targets and fine doppler
resolution, high feasibility of system processing etc. Here, the SIAR's ability of low-altitude target detection, low
probabilities of interception and anti-jamming is researched for sufficiently understanding its main practical
performance. [C428]

"Sb-based n- and p-channel HFETs for high-speed, low-power applications"
Heterostructure field-effect transistors (HFETs) composed of antimonide-based compound semiconductor (ABCS)
materials have intrinsic performance advantages due to the attractive electron and hole transport properties,
narrow bandgaps, low ohmic contact resistances, and unique band-lineup design flexibility within this material
system. These advantages can be particularly exploited in applications where high-speed operation and low-
power consumption are essential, which include large-scale activearray space-based radar, communications,
imaging, sensing, and high-data-rate transmission. In this talk, recent advances at our laboratory in the design,
material growth, device performance, and oxidation stability of Sb-based nand p-channel HFETs will be
presented. [C429]

"Embedded Advance Collision Warning System: Vehicle Images Ranging System Based on
Machine Vision"
EACWS (Embedded Advance Collision Warning System) is an important part of ITS (Intelligence Transportation
System). It is mainly based on monocular vision algorithms, and high-speed DSP processor, real-time to
complete front vehicle distance detection, and send out early warning signals to ensure driving safety. [C430]

"Status of advanced scattering distortion system analysis for navaids and radar-examples of A380
and wind turbines"
Modern systems, e.g. navigation, landing, radar and communication systems, rely on the physics of antennas
and propagation. Their electrical performance is determined by the intended radiation and by the scattering of
distorting objects. The scattering analysis is an integral part of the system simulations. The modeling of the
antennas, the environment, the distorting objects and of the system itself are the basic steps of the simulation
process. This paper describes the aspects of state-of-the art system simulations by evaluating actual examples,
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such as the new A380 with respect to the landing system ILS and wind turbines WT to radar systems, in
particular to weather radar. [C431]

"Use of spectral differential reflectivity at remote sensing of precipitation"
Recent advances in the radar system design allow to perform Doppler and polarimetric measurements
simultaneously. This paper considers behavior of a Doppler-polarimetric parameter-spectral differential reflectivity
and its characteristics. Slope of differential reflectivity which is connected with turbulence intensity in rain zone is
considered using real data processing. [C432]

"An AMI System for the Deregulated Electricity Markets"
In the competitive electricity structure, the data exchange between supplier and customers becomes more
important for efficient and secure operation of power systems. Automated meter reading (AMR) technology has
played a role in helping Utilities overcome their meter reading challenges. However, it is not enough in today's
environment. Utilities need an advanced metering infrastructure (AMI) to gather and utilize metered data in more
intelligent and cost effective manner. In this paper, a flexible and cost-effective AMI system is proposed. The
AMI system adopts multi-communication medium, such as GSM and GPRS. The AMI system not only reduces
the labor cost and increases meter reading accuracy, but also provides accurate load profile information and
billing data to help customers managing their power consumption. The distributed structure of the AMI system
makes it easy to be adopted in different sizes of utility system. The effectiveness of the proposed system has
been demonstrated in several utilities in Shandong Province, PR China. [C433]

"A high performance 220-GHz broadband experimental radar"
Millimeterwave radars at Ka- and W-band are state of the art and are used as well for civilian as military
applications. The higher atmospheric windows, 140 GHz and 220 GHz, are not widely used to date. With the
advance of automotive and security applications requiring short and medium range radars, these frequency
bands become an interesting alternative. At the same time technology to expand radar use to the upper
millimeterwave bands becomes available. An experimental radar has been designed and built using the most
advanced solid state technology available in this frequency region. The paper describes the radar set-up at 220
GHz and gives results achieved with this instrument. [C434]

"Implementation of a PSO based online design of an optimal excitation controller"
The Navypsilas future electric ships will contain a number of pulsed power loads for high-energy applications
such as radar, railguns, and advanced weapons. This pulse energy demand has to be provided by the ship
energy sources, while not impacting the operation of the rest of the system. It is clear from studies carried out
earlier that disturbances are created at the generator ac bus. This paper describes an online design and
laboratory hardware implementation of an optimal excitation controller using particle swarm optimization (PSO) to
minimize the effects of pulsed loads. The PSO algorithm has been implemented on a digital signal processor.
Laboratory results show that the PSO designed excitation controller provides an effective control of a
generatorpsilas terminal voltage during pulsed loads, restoring and stabilizing it quickly. [C435]

"Will BiCMOS stay competitive for mmW applications ?"
This work summarizes upcoming millimeter wave and high speed applications which will benefit from advanced
SiGe BiCMOS process. The performance of a 230 GHz fT280 GHz fmaxprocess is detailed and future
improvements are discussed. Intrinsic transistor performance for millimeter wave design has been compared with
that of advanced 65 nm Low-Power CMOS. To help process comparison, design examples are also given and
circuit optimizations to reach optimum noise figure are discussed. Recent realizations at 24 GHz and 77 GHz in
SiGe BiCMOS are presented, demonstrating state of the art results on both receivers. [C436]

"SiP for GSM/EDGE in CMOS technology"
The development in the field of RF and baseband (BB) integration in nanoscale CMOS technology for cellular
systems over the last recent years has shown significant progress. The successful integration of the RF
transceiver with digital baseband processor enables mobile phone manufacturer to build ultra-low cost phones
for GSM/GPRS in CMOS technology. This trend towards continuous system integration for mobile phones with
an advanced feature set providing high data rate communication, multimedia and camera capabilities. The
support of various features requires a system solution including the power-management unit (PMU) with highly
efficient DC-DC converters to reduce the overall power consumption. However, this imposes a major challenge
for the integration of the RF due to crosstalk and thermal heating effects caused by the PMU and BB part.
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[C437]

"Real time MTI STAP first results from SOSTAR-X flight trials"
This paper presents the achievements of the flight campaign of the SOSTAR-X (stand-off surveillance and target
acquisition radar) program relevant to the ground moving target indicator (GMTI) modes designed for wide area
surveillance and fast sector scan. The SOSTAR-X is the European technologic demonstrator for an advanced
AESA (Active Electronically Steered Antenna) airborne radar sensor. This program can be considered as the first
European Consortium adventure for this kind of radar. It completed formal acceptance flight tests on July 2007,
demonstrating on the field the fulfilment of all the main performance requirements. Some considerations are also
addressed about the main issues to be investigated with the use of real data. [C438]

"2-D analysis and synthesis of dielectric lens antennas with boundary integral equations"
At first, we study the electromagnetic performance of 2-D models of hemielliptic dielectric lens antennas (DLAs)
with the aid of an advanced numerical algorithm. It is based on the Muller boundary integral equations (MBIE)
discretized with the trigonometric Galerkin scheme. Then this solver, combined with an in-house genetic-type
optimizer, is applied to the synthesis of the lens profile aimed at the improvement of the lens off-axis radiation
properties. The results obtained highlight the interplay between the focusing and resonance mechanisms in the
behaviour of compact dielectric lenses. Furthermore, it is demonstrated that the lens shaping enables one to
improve the performance of switched-beam DLAs typically used in base stations for indoor communication
systems. [C439]

"Advances in millimetre wave FMCW radar"
This paper addresses some of the recent advances in frequency modulated continuous wave (FMCW) radar at
millimetre wave frequencies. It describes a coherent radar architecture incorporating direct digital synthesis
(DDS) and, in particular, the choice of stable local oscillator (STALO). Consideration is given to phase noise,
sweep linearity and the benefits of coherency. Examples of radar performance, including the measurement of
sub-micron displacements are given and some example applications are described. [C440]

"Towards Advanced Information Fusion for Driver Assistant Systems of Modern Vehicles"
The ever increasing number of external and internal data available in modern cars can only become beneficial if
the data are assessed correctly and presented according to the drivers' needs. This paper presents a well-
designed method based on advanced information fusion that assembles and processes data centralized, which
has been developed within the framework of the European funded research project I-WAY. A key task of this
method is the reduction of the input data to a manageable amount that supports the unobtrusive delivery of
useful and safety critical information to drivers. The solution proposed introduces the transformation of mainly
cyclic arriving data from the time to the event domain. The main advantage is that the communication load is
reduced to the minimum, as only relevant changes-events-must be processed in subsequent modules. The pre-
selection of events thereby serves as data filter and data fusion, allowing for fast decision making. The use case
at the end of the paper presents preliminary results on the application of this data fusion method gathered in a
vehicle from video, radar, and weather information. [C441]

"Statistical evaluation of decision-level fusion methods for non-cooperative target identification by
radar signatures"
A promising method of non-cooperative identification is the classification of a target by high-resolution radar
signatures. By simultaneous tracking and classification one obtains a set of successive radar range profiles
which contain information on the target from different aspect angles. At this point data fusion of the declaration
series can help to stabilize the identification against misclassifications by putting it on a broader basis. In this
paper we use an experimental data base filled with radar range profiles of eight different aircraft types of similar
size for a statistical analysis and comparison of fused and unfused declaration series. As fusion methods we
consider the simple voting algorithm as well as more advanced techniques as the Bayes and the Dempster-
Shafer approach. [C442]

"Advanced multiple objects tracking by fusing radar and image sensor data-Application on a case
study."
The aim of this paper is to present a multiple object tracking data fusion technique, which fuses radar, image,
and ego vehicle odometry. The data are fused at a high level, which leads to reliable and stable tracking results
providing also additional features as width estimation and the detection of stationary objects. A ldquorealrdquo
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application of these algorithms is illustrated on a specific use-case: the SASPENCE system, developed inside
the Integrated Project PReVENT. The principle results show that such a data-fusion technique is actually able to
improve the SASPENCE performances, especially in terms of extension of operative scenarios, a basic issue for
the system functionality. [C443]

"A Multiobjective Evolutionary Tracking Indoor Positioning Algorithm for Smart Space"
This paper is mainly devoted to identify an evolutionary approach based on search strategy, namely
multiobjective evolutionary algorithm for indoor positioning (MEIP). Each subproblem is optimized by information
from its several neighboring subproblems, which makes MEIP lower computational complexity at each generation
and be capable of determining the user position with high accuracy. Experimental results have demonstrated that
MEIP is able to achieve accuracy significantly better than the current WLAN location determination systems. It
has been shown that MEIP using objective normalization can deal with disparately scaled objectives, and MEIP
with an advanced decomposition method can generate a set of very evenly distributed solutions for n-objective
test instances. The ability of MEIP to track a large number of users and to be used with large areas, the
scalability and sensitivity of MEIP have also been experimentally investigated in this paper. [C444]

"The U.S. ESRDC advances power system research for shipboard systems"
In an effort to advance the research and development capabilities related to shipboard power systems, the U.S.
Office of Naval Research created the Electric Ship Research and Development Consortium. This group of seven
U.S. universities is working to develop near term and far term research solutions for ship power systems on the
all-electric ship. This paper provides an overview of the ESRDC, its successes, resources, and activities related
to education and research efforts. [C445]

"Fusion of magnetic resonance imaging and ultra-wideband-radar for biomedical applications"
Due to the recent advances in ultra-wideband (UWB)-radar technologies, there has been widespread interest in
medical applications of this technology. We propose the multimodal combination of magnetic resonance (MR)
and UWB-radar for improved functional diagnosis and imaging. A demonstrator was established to prove the
feasibility of simultaneous acquisition of physiological events by magnetic resonance imaging and UWB-radar.
[C446]

"GPS receive antennas on satellites for precision orbit determination and meteorology"
The GPS satellites can be used for extremely precise orbit determination of satellites. This requires carrier phase
detection, well known and stable phase characteristics of the antennas and on ground processing. Two antennas
for this purpose have been developed by Saab Space, one small for the SWARM project, and a larger general
purpose one. The GPS signals are also used for meteorology by the GRAS instrument on MetOp. The phase
delays during occultations from a LEO satellite are measured using advanced array antennas. [C447]

"An update on the DSTO advanced phased array-proof of concept system"
This paper describes the DSTO ldquoproof of conceptrdquo radar system which has been designed to provide a
basis for the testing of many of the recent advances in signal processing, and a new radar techniques have
been identified in the literature. Capabilities of the radar include: true time delay beam formation, independent
element transmit waveform selection, independent element receive control with up to four channels per receive
element. In addition the radar will have digital adaptive beam forming and an advanced control system that
operates as part of a network of sensors. [C448]

"Advance visualization of inner concrete structure using micro-wave subsurface radar"
In this report, an improved signal processing procedure with a novel measurement system is considered for
advanced visualization of inner concrete structures. In order to visualize the inner concrete structures more
exactly in an efficient way, a 2-step search procedure is proposed by developing an antenna scanning system
which can be scanned on an arbitrary route manually and estimate its self-position automatically. In the first step
of the procedure, the antenna is scanned arbitrarily on a concrete in order to visualize approximate arrangement
of the inner structure by applying the principle of synthesis aperture. Then, in the second step, the antenna is
scanned straightly across the buried objects respectively, in order to visualize detailed attributes such as exact
positions or materials of the buried objects by an advanced signal processing method. Evaluation of the
proposed signal processing procedure has been carried out experimentally by observing a concrete test
specimen, which imitates a part of general concrete wall, and finally, fundamental effectiveness has been
confirmed. [C449]
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"A modern global evaporation duct climatology"
Climatologies of evaporation duct conditions over the worldpsilas ocean areas are important for radar system
design studies and operational planning. The evaporation duct climatology currently in use by the U.S. Navy was
developed in the mid-1980s. This study describes efforts currently underway to modernize this climatology by
exploiting recent scientific advances in four key areas: using a state-of-the-art bulk evaporation duct model;
using improved and expanded meteorological data sets; employing advanced climate analysis techniques; and
developing more useful and relevant products and displays to effectively utilize the climatic data. [C450]

"Development of ground penetrating radar in the geocenter Hannover, Germany-a review"
One of the first applications of GPR was geological exploration such as salt and coal, which was started 1970s.
Many tests showed it is a good method to estimate the location of mineral resources. The GPR equipment at
that time was quite simple, but in specific application, it was quite useful. We can find many salt deposits in
north Germany. The salt deposits in natural geology are complete dry material and it is transparent for
electromagnetic waves. Therefore maximum range by GPR reaches several hundred meter very easily. GPR
plays an important role to find any anomalous material in salt deposit. The same concept can be used for
monitoring of water flow in crystalline rock. Crystalline rock such as granite contains very little water flow in it,
therefore it is also a good material for storage. At the same time, electromagnetic waves can penetrate relatively
easily in this material. GPR in salt was quite successfully used, then advanced GPR systems such as directional
borehole radar were also developed. In addition, salt deposits can be used for GPR experiments for fundamental
understanding of electromagnetic wave propagation, and analysis of antenna performance in material. [C451]

"Denial jamming technique development against pulse-doppler radars using genetic algorithms"
Modern radar jammers offer great flexibility in programming jamming techniques. While this results in
opportunities for producing more efficient jamming techniques, it also poses a challenge in terms of technique
optimization. The increased flexibility results in a vast solution space of potential techniques. In this paper we
demonstrate the applicability of using genetic algorithms for developing jamming techniques for advanced digital
RF memory jammers against pulse-Doppler radars employing constant false alarm rate detection algorithms.
Results against different types of radar processing and target dynamics are obtained through simulations and
tested empirically in a lab-based radar-jammer experiment. [C452]

"An Automatic Supervisory Control System Based on Real-Time Embedded Technology and GSM
or GPRS Network"
An automatic supervisory control system of power system based on GSM/GPRS Network is presented and
designed. This system adopts multi-communication medium, the advance wireless communication is included,
such as GSM and GPRS. The system not only reduces the labor cost and increases information reading
accuracy, but also make utilities to provide accuracy load parameters and billing data to advise customs. The
distributed structure of the system makes extension possible. The applications in several media utilities showed
its efficiency. [C453]

"Advanced microwave material developments for electronically steerable phased array radars"
Due to the complex nature of electronically steerable phased arrays, higher operating frequencies, increased
density requirements, and wider operating temperatures, there has been increased focus on technology
development with thinner microwave laminate substrates to create a multi-layer boards that are phase stable
with temperature and compatible with embedded resistors utilized for Wilkinson Power Dividers. These laminates
can range from 0.003" to 0.010" in thickness with frequencies well into the Ka Band. This paper explores
technical advances and technical considerations placed on these materials as they are required for these
advanced systems. This paper also discusses the processing limitations placed on existing materials and
technical developments to overcome these deficiencies. [C454]

"Radar detection and angle estimation of over-resolved ground vehicles"
Traditionally, moving target indication (MTI) modes tailored to wide-area surveillance (WAS) have employed
waveforms with bandwidths matched to the range extent of targets of interest. Matching range resolution to
expected vehicle lengths serves to minimize interfering clutter returns while preserving available target power,
thereby maximizing target probability-of-detection. Recent advances in waveform generator technology and high-
speed digital signal processors for matched filtering have encouraged radar designers to consider wideband
waveforms for WAS MTI needs. While providing information for identification and imaging, wideband waveforms
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complicate the detection process, as an extended target will be over-resolved; that is, returns from a vehicle will
be distributed over multiple, fine-resolution range bins. Algorithms for combining these signal contributions are
required for detection and angle estimation. Given such algorithms, one wonders whether over-resolving targets
leads to detection and angle estimation performance losses as compared to narrowband operation. In this paper
we evaluate methods for collecting energy from an over-resolved target for detection and angle estimation
processing. We bound the performance of these techniques on typical ground targets and show that the
probability-of-detection and angle accuracy is improved through the use of wideband waveforms at high signal-
to-noise levels. [C455]

"Dismount modeling and detection from small aperture moving radar platforms"
Future advanced radar systems must detect targets of diminishing radar cross section (RCS) at low radial
velocity, in demanding clutter and interference environments. Presently, a deficiency in radar detection
performance exists between the capabilities of synthetic aperture radar (SAR) for fixed target indication and
space-time adaptive processing (STAP) for ground moving target indication (GMTI) of targets with low ground
track velocity. Dismounts, individuals or groups running, walking, or crawling, constitute a class of targets that
falls into this netherworld between SAR and STAP. While possessing low RCS levels and radial velocities,
dismount detection is rendered even more challenging due to their complicated non-linear phase histories that
give rise to significant micro-Doppler energies. In this paper we develop a physiological human-gait model for
multi-channel moving radar platforms. We characterize the dismount detection performance of a notational UAV
system using linear phase, quadratic phase and sinusoidal phase filters. Finally, we summarize our results and
present areas of future work. [C456]

"Keynote Address III Advancements of microwave diagnostics and their industrial applications"
Summary form only given. Progress of microwave and millimeter-wave technologies has made possible
advanced diagnostics for application to various fields, such as, plasma diagnostics, radio astronomy, alien
substance detection, airborne and spaceborne imaging radars called as synthetic aperture radars, living body
measurements, and automobile radars for collision avoidance and adaptive cruise control. Transmission,
reflection, scattering, and radiation processes of electromagnetic waves are utilized as diagnostic tools which are
classified to active and passive diagnostic systems. In the active system, microwave/millimeter-wave
reflectometry (radar) is thought to be essential and most prospective, since it has higher perception accuracy
and robustness under the conditions of rain, fog, and snow than conventional technique using laser radar
devices. In this report we focus on the technology advances in microwave/millimeter-wave region and the
application results of diagnostic systems, specifically by use of imaging technique and ultra-wide band radar
technique. [C457]

"GRIFO Radar: Advances and developments in high-resolution modes for an expert avionic radar
for fighters"
In the 90s, Galileo Avionica (GA Radar Systems Business Unit) has developed the GRIFO Radar, a multimode-
multirole pulse Doppler radar, devoted to occupy an important role in the family of the radar for weapon release.
In the last 15 years more than 400 units have been sold to five Air Forces, for more than 100,000 hours of
operative flights. The need for the implementation of high-resolution modes, with seaborne targets identification
for the Italian Navy, pushed to the extension of the Grifo Radar to high-resolution applications. This paper
describes the results obtained with a modified version of this device, indicated as Experimental HR-Grifo, with
high-resolution capabilities. Based on the low-resolution modes of the Grifo, this radar allowed to search and
track the targets, and to acquire the pertinent high-resolution signals, making use of the Deramp On Receive
technique. In the experimental version the signals were recorded and processed offline during the flight and in
the lab, to tune the algorithms and to experience the problems related to the sub-metric resolutions. A number of
flights, onboard the GA Aircraft, and ground sessions have been performed with air, ground and sea cooperative
military moving targets. The experience in the hardware design and the amount of high-resolution data recorded
has allowed the finalization of high-resolution modes (SAR and ISAR) in the last versions of the Grifo Radar
which is going to flight test these applications in real time on November 2007. [C458]

"Multiple-target localization and estimation of MIMO radars using Capon and APES techniques"
The concept of multiple-input multiple-output (MIMO) radar is recently proposed inspired by recent advances in
MIMO communications. A recently proposed statistical MIMO radar configuration is considered here, in which the
transmit array antennas are widely spaced to enable spatial diversity with respect to the targets, while the
receiver is an uniform linear array with the elements spaced half a wavelength apart to enable direction finding.
In this proposal, this signal model is extended to the multiple-target case, and the problem of multiple-target
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localization and estimation is considered. The Capon and APES techniques for multiple-target localization and
estimation of MIMO radar systems are proposed in this paper. The performance of the proposed method is
validated by numerical simulations. [C459]

"Phased-array and radar astounding breakthroughs-an update"
In recent years phased arrays have seen breakthroughs that lead to capabilities not possible in the past. This is
exemplified by the development of GaAs integrated microwave circuits called monolithic microwave integrated
circuits (MMIC). This integration has reached the point where it is possible to now build a low cost 35 GHz
phased array for a missile seeker costing $30/element (total cost of array including all electronics divided by
number of elements). This is made possible here because integration allows the whole T/R module to be put on
a single chip. For some application it will be possible in the near future to put multiple receivers or transmitters
on a single chip now. The advances provided by Moorepsilas Law has now made it is feasible to do digital beam
forming (DBF) with all its numerous advantages. It is now possible to do DBF for a 2,500 element array at the
element level, a major breakthrough. Also covered will be: the potential for GaN and SiC chips which have the
capability of a factor of ten or more higher peak power than GaAs chips; arrays with instantaneous bandwidths
of up to 33:1; SiGe low cost T/R modules; low cost MEMS passive arrays; a real radar application for multiple-
input multiple-output (MIMO) as opposed to fantasy has been demonstrated by Lincoln Lab MIT which allows
coherent combining of two radars to achieve a 9 dB increase in sensitivity; MIMO also makes possible the
optimum removal of clutter in OTH and airborne radars by permitting adaptive control of the transmit antenna
pattern in the receiver. [C460]

"Where next for airborne AESA technology?"
Airborne radar has evolved from early systems where almost all radar characteristics were fixed to todaypsilas
highly flexible, software-driven systems. The most recent advance has been the widespread adoption of active
electronically scanned array (AESA) antennas, which has given the system designer unprecedented control of
antenna characteristics. However, in common with most conventional radars, even these systems only operate
within a limited frequency band. This paper argues that the next major advance will be the advent of wideband
and multi-band systems, thus addressing the major remaining constraint facing the system designer and offering
the capability for a step change in the functionality and performance of future systems. [C461]

"Fast radar signal simulator for SAR ground penetrating applications"
In the last years, in order to investigate the distribution of water in the upper part of the Matianpsilas crust, two
different instruments have been developed, and operative up to now: Mars Advanced Radar for Subsurface and
Ionosphere Sounding (MARSIS) and SHA allow RADar (SHARAD). Both the instruments are low frequency (1.8-
5 MHz for MARSIS and 20 MHz for SHARAD) Ground Penetrating Radar (GPR) in altimeter configuration which
use the synthetic aperture technique. In this work will be presented an efficient procedure to detect the possible
presence of specific subsurface features using the available surface topography data. In particular a fast radar
signal simulator approach, designed in order to reduce the large computational time that represents the greatest
application limit to this detection procedure will be presented. After a theoretical discussion of this technique and
its validity, an example of application is presented using the Mars Orbiter Laser Altimeter (MOLA) data. [C462]

"Modulus constraints in adaptive radar waveform design"
Within the taxonomy of adaptive waveform generation methodologies is the family of arbitrary waveform design
algorithms, which are capable of designing both the modulus and phase of a complex-valued waveform in
response to changes in the operational environment of the sensor. Algorithms of this kind have been the subject
of renewed research interest as a consequence of the relatively recent advances in linear RF power amplifiers,
arbitrary waveform generators, and computational capability. In this paper, we use hardware considerations to
argue that constraints on the maximum waveform modulus will generally supersede the total energy constraint
commonly found in the literature. In order to illustrate the deleterious effects on system performance that can
arise when these modulus constraints are not accounted for, we subjected recently published waveform design
algorithms to maximum modulus limitations in simulation, and we present the results here. We also propose a
novel arbitrary waveform design algorithm that accounts for both maximum modulus constraints and constraints
on the waveformpsilas autocorrelation function. Simulation results that demonstrate the efficacy of this algorithm
are presented. [C463]

"Advanced interferometric SAR techniques with TanDEM-X"
TanDEM-X is an innovative mission with a TerraSAR-X add-on satellite for high-resolution single-pass SAR
interferometry. The TanDEM-X mission has the primary objective of generating a consistent, global DEM with an
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unprecedented accuracy according to the HRTI-3 specifications (2 m height accuracy, 12 m posting). Beyond
that, TanDEM-X provides a configurable SAR interferometric platform for demonstrating new SAR techniques
and applications. The launch of TanDEM-X is planned for 2009. This paper gives a short overview of the
TanDEM-X mission concept, summarizes the basic products and gives several examples of new interferometric
techniques that will be demonstrated with TanDEM-X. [C464]

"Developing a Trusted System for Tracking Asset on the Move"
With the advances of technologies in RFID, sensors, GPS, GPRS, IP networks and wireless networks,
monitoring asset on move is becoming feasible. In this paper, we develop a trusted system for tracking asset on
the move based on an integrated service network. Challenges and requirements for tracking asset on the move
are discussed. An RFID based sensor data integration is proposed with integrated service network for reliable
information access and delivery. We illustrate the feasibility of this system via food delivery tracking. Approach
evaluation is presented to help understand the approachpsilas uniqueness. [C465]

"A probabilistic scheduling algorithm for providing Proportional Delay Differentiation in content-
based online charging system"
The emergence of new data services in 3G networks is driving the support of advanced content-based billing
mechanisms whose unique characteristics require that the OCS (online charging system) provide relative
differentiated services based on different contents. The OCS can be modeled by the PDD (proportional delay
differentiation) structure and it aims to maintain the prespecified mean system response-time delay ratios
between different classes of requests. A novel request scheduling algorithm is proposed in this paper. The basic
idea is that one of the requests from all classes of service queues is chosen with some priority probability which
is based on the system queue-length, the request arrival rate, and the preassigned delay differentiation
parameter. The experimental results show that this new algorithm significantly outperforms some other traditional
PDD scheduling ones when request service delays increase and vary greatly from each other. Furthermore, it
can efficiently meet 6 QoS requirements proposed in this paper. [C466]

"Development of mine detection system for mobile robot system"
This paper introduces a development process of a manipulator that is installed to a mobile robot system and
used to detect explosive ordnance and dispose it. Based on system requirements, its boundary conditions are
analyzed and the minimum driving ranges and RPMs of each joint are calculated. To choose the optimum
actuators including reduction ratiopsilas of the gearbox, the advanced Straete et al.psilas normalization method is
used after conducting dynamic analysis. Two kinds of dynamic analyses are executed to confirm the result, one
is MATLABpsilas SimMechanics and the other one is PRO-Engineerpsilas Mechanism. Finally, structural
analysis is conducted to verify the robustness of the designed system. [C467]

"Thermo-mechanical pre-optimisation of radar sensor design by means of FEA and microDAC
measurements"
More and more dense packaging is one of the most important challenges in advanced electronics and micro
technology, driven by requirements like low cost and high reliability. One way to meet these demands is to follow
the so-called ldquochip in duromerrdquo approach, which allows an extremely dense integration and very short
interconnects. Already in the very first design phase of advanced products, numerical studies by means of finite
element analyses (FEA) are very efficient to check the desired properties regarding functionality as well as
reliability aspects. This has been carried out with a new generation of active distance control (ADC) devices for
automobiles, based on a radar principle. In order to obtain sufficiently flat modules for subsequent manufacturing
steps, thermally induced deformations were measured at suitable specimens by means of the microDAC
technique, developed by CWM GmbH Chemnitz and Fraunhofer IZM. Combining FE analyses and measured
deformations, a methodology was developed which can be generalised and applied to many design procedures
before any real parts are available. It is helpful to reduce cost and time-to-market for future products by
minimising real tests and an expensive redesign. [C468]

"Standardization and Integration of Information System in International Container Logistics"
Container logistics plays a significant role in today's international trade. Advanced information system and
equipments have been more and more employed in international container logistics in line with thriving
international commerce and stricter regulations on anti-terrorism. Study on integration of information system in
international container logistics is made based on the standardization of logistics information and e-tag, RFID,
GPS and GPRS technology to avoid redundant information processing and unreasonable utilization of current
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equipments. Topology structure is brought forward on the basis of ebXML. [C469]

"Thermo-mechanical pre-optimisation of radar sensor design by means of FEA and microDAC
measurements"
More and more dense packaging is one of the most important challenges in advanced electronics and micro
technology, driven by requirements like low cost and high reliability. One way to meet these demands is to follow
the so-called ldquochip in duromerrdquo approach, which allows an extremely dense integration and very short
interconnects. Already in the very first design phase of advanced products, numerical studies by means of finite
element analyses (FEA) are very efficient to check the desired properties regarding functionality as well as
reliability aspects. This has been carried out with a new generation of active distance control (ADC) devices for
automobiles, based on a radar principle. In order to obtain sufficiently flat modules for subsequent manufacturing
steps, thermally induced deformations were measured at suitable specimens by means of the microDAC
technique, developed by CWM GmbH Chemnitz and Fraunhofer IZM. Combining FE analyses and measured
deformations, a methodology was developed which can be generalised and applied to many design procedures
before any real parts are available [1]. It is helpful to reduce cost and time-to-market for future products by
minimising real tests and an expensive redesign. [C470]

"LADAR based obstacle detection in an urban environment and its application in the DARPA Urban
challenge"
This paper describes the development of an autonomous ground vehicle that participated in the 2007 DARPA
urban challenge. Specifically, this paper introduces LADAR based static and moving obstacle detection
algorithms for several traffic scenarios in the urban environment. The obstacle detection algorithm is critical for
avoiding collisions with other vehicles and for safe driving at high speed. On the real road, the driver is faced
with numerous traffic situations ranging from intersection traversal and lane changing to passing a stopped or
slow moving car or performing a U-turn. For an unmanned vehicle to be successful, it must collect, interpret and
act on sensor data about the surrounding world. The 2007 DARPA urban challenge demonstrated various
approaches to navigate through these traffic scenarios. This paper outlines the approach used by the University
of Floridapsilas Team Gator Nation to address the question of both static and dynamic obstracle detection.
[C471]

"IMA for 5th generation fighter aircraft"
Mr. John J. Nikolai is the Director of Tactical Avionics for Lockheed Martin MS2 Tactical Systems. He is
responsible for leading the company's efforts on the Joint Strike Fighter Integrated Core Processor, F-16 Block
60 Advanced Mission Computer, and other space and munitions processing applications. [C472]

"An analysis of automation for monitoring Area Navigation (RNAV) and required navigation
performance (RNP) terminal operations"
As stated in the roadmap for performance-based navigation, the Federal Aviation Administration (FAA) is
committed to implementing area navigation (RNAV) and required navigation performance (RNP) procedures
throughout the National Airspace System (NAS). RNAV and RNP procedures provide lateral guidance as well as
vertical and speed restrictions at waypoints where necessary along arrival or departure procedures. As compared
to conventional vectoring operations where the terminal controller issues heading, speed, and altitude clearances,
RNAV procedures reduce the number of clearances issued by air traffic control (ATC). The MITRE
Corporationpsilas Center for Advanced Aviation System Development (CAASD) in coordination with ATC subject
matter experts from FAA operational facilities has conducted research to define automation needs for monitoring
RNAV and RNP operations. The needs focus on ensuring controllers maintain situation awareness in
environments with high RNAV and RNP participation and increasing traffic levels. One major function of the
automation is to provide an alert to a radar controller when an aircraft is deviating from its assigned RNAV or
RNP procedure. This paper presents the automation needs associated with monitoring RNAV and RNP
operations, and the results from human-in-the-loop experiments that measured latency times in detecting
deviation events in simulated RNAV and RNP environments with and without the alerting automation. Results
indicate that latency times associated with detecting pilot deviations were reduced in conditions with the
monitoring automation. Subjective workload measures were not different in any significant way. [C473]

"A method of MIMO system for synthetic aperture radar imaging"
Inspired by recent advances in multiple-input multiple-output (MIMO) radar, this paper introduces a method of
synthetic aperture radar imaging utilizing MIMO technique based on the most important characteristic of MIMO
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system: spatial diversity and multiple transmitters and receivers antenna elements configuration, this method can
achieve high resolution of SAR image. The performances of the proposed method have been compared with
conventional SAR in simulation. The result shows the superiority of the MIMO technique for SAR in high
resolution imaging. [C474]

"Federated Unscented Kalman Filter design for multiple satellites formation flying in LEO"
The main focus of this paper is to design a more accurate optimal/suboptimal fault tolerant state estimator for
relative dynamic model representing formation flying of two satellites in low Earth orbit (LEO). First of all a
mathematical model describing the relative dynamic motion of two satellites in formation is derived and next
state estimation based on Kalman filter is emphasized. The measurement system comprises of a RADAR sensor
installed on the leader satellite which measures the relative position, azimuth and elevation angle of the follower
satellite with respect to reference satellite and carrier phase differential GPS (CDGPS) sensor measuring relative
position directly. We have adopted nonlinear system and measurement models and used more advanced
nonlinear filtering method called unscented Kalman filter (UKF) in this paper in pursue of better state estimator in
a nonlinear environment. Also we are using more than one sensor to measure same state hence this becomes a
multisensor data fusion problem. We implement a federated UKF and apply fault detection and isolation (FDI)
algorithms to get a fault tolerant filter. A comparison of unscented Kalman filter and extended Kalman filter has
been made to show superior performance of UKF. [C475]

"Design of intelligent testing device for airplane navigation radar"
Modern airborne radar systems are very complex electronic equipment systems, high reliability is demanded, and
fine functions of automatic detect is needed for guarantee. In this dissertation, we have studied the detect
method of a new kind of airborne radar systems. With Embed machinery control as its core, adoption unit
wooden blocks type construction, examining the faults of radar one by one by exciting the fault models input and
checking out the response, to get the faults localized. Being programmed by Visual Basic6.0, the software can
be enlarged and advanced and it provides the users with an intelligent and automatic testing environment and
amicable interface. Under the guidance of testing interface, testers can complete the fault localization of radar
circuit automatically. By testing, this intelligent and synthesis detect system holds well-found function advanced
techniques and predominant capabilities. It can proceed the all-directions performance test to airplane navigation
radar. So it has important significance for ensuring flight safety and increasing combat effectiveness. [C476]

"Trade-off between sensitivity and dynamic range in designing digital radar receivers"
For optimizing a radar system and the digital radar receiver in particular, the designer is always confronted with
trade-offs between sensitivity and dynamic range. In the paper the impact of effective noise figure of the analog
to digital converter (ADC) on receiver performance is discussed. Next different definitions of dynamic range are
presented. An S-band IF sampling digital receiver for different scenarios is analyzed and compared theoretically.
A scenario for studying the compromise between sensitivity and dynamic range is proposed and simulated using
Agilent advanced design system (ADS) simulation software. Finally, simulation results are presented to
demonstrate the validity of the theoretical analysis. [C477]

"Methods of eliminating Doppler dispersion in synthetic wideband signal"
As the technological advances, it is possible to perform wide bandwidth signal processing for high range
resolution and target identification in the modern radar systems. In order to prevent the deleterious effects of
dispersion for wideband signals, a wideband signal can be synthesized by coherently combining the individual
narrow band components, meanwhile, clutter mitigation, estimation and discrimination of target's velocity is
enabled by performing coherent pulse train in each subband. However, the separate and independent
processing using conventional Doppler filter bank in a subband can also introduce deleterious effects of target
Doppler dispersion among subbands and cause the distortion on synthesized one-dimensional range profile. In
this paper, we first analyze the target Doppler dispersion among subbands and deleterious effects of following
recombination, and then propose an effective method to eliminate the deleterious effects of target Doppler
dispersion in subbands. The method is easy to be realized and tractable and do not require an increment of
computation. Its good performance is verified by simulation results. [C478]

"Design of high-directivity end-fire antenna array"
A new method of designing an end-fire plate antenna array is presented in this paper. To improve directivity and
gain, the four elements array of plate surface wave antenna located along axis direction was made. From the
simulations and practical measurement, the conclusion can be made that this structure is very advance to
develop high-directivity end-fire antenna array. [C479]
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"Detecting and Tracking Separating Objects Using Direct Monopulse Measurements"
A significant complication to the ballistic missile tracking problem is the tendency for target "spawn": one ballistic
object becomes two, several or several hundred, of which only one or a few are of concern (warheads), while
uninteresting objects such as chaff and boost-rockets comprise the rest. To discern which is which takes time;
and during that time it remains vital to maintain surveillance on all objects. Unfortunately these objects are
closely-spaced (CSOs), and detection/tracking for CSOs is notoriously difficult. One approach is to use radar
waveforms of such high resolution that all objects are "resolved" by a sharp ambiguity function peak. However,
not all radar systems have the required bandwidth or operational modes, and inclusion of those modes in new
radars would impact the cost. It appears that with unresolved targets there is little that can be done to improve
tracking until the targets become resolved. Nonetheless, recent work with advanced statistical modeling of
monopulse radar returns has questioned the need for such high resolution: signal processing techniques can
"see" inside a previously-closed resolution cell in a similar way that a mis-formed Hubble mirror can be
corrected to see clearly.In this presentation we proffer two approaches. In the first, we discuss the maximum-
likelihood approach: it turns out that it can be shown that up to 5 targets can be resolved from between two
matched filter samples, rather than the one-per- sample case that might otherwise be thought. We also will
present an even more advanced statistical approach known as particle filtering. The standard tracking approach
is to work with detection "hits"; that is, to separate the signal processing and tracking. The particle filter is a more
natural integrated approach, and we have found tracking errors reduced by 50% or more by its use along with
significant increase in speed of detection of multiple target spawn. [C480]

"Linewidth Roughness and Cross-sectional Measurements of Sub-50 nm Structures Using CD-
SAXS and CD-SEM"
Critical dimension small angle X-ray scattering (CD- SAXS) is a metrology platform that is capable of measuring
the average cross section and linewidth roughness (LWR) in test patterns with pitches ranging from 10 to 500
nm with sub-nm precision. These capabilities are obtained by measuring and modeling the scattering intensities
of a collimated X-ray beam with sub-nm wavelength from a periodic pattern, such as those found in optical
scatterometry targets. In this work, we evaluated the capability of both synchrotron-based and laboratory-scale
CD-SAXS for characterizing LWR from measurements of periodic line/space patterns fabricated with extreme
ultraviolet (EUV) lithography with sub-50 nm linewidths and designed with programmed roughness amplitude and
frequency. For these patterns, CD-SAXS can provide high precision data on cross section dimension, including
sidewall angle, line height, linewidth and pitch, as well as the amplitude of LWR. We will also discuss the status
of ongoing efforts to compare quantitatively the CD- SAXS data with top-down scanning electron microscopy
(CD- SEM) measurements. [C481]

"A parallel sampling scheme for ultra-wideband signal based on the random projection"
High-rate analog-to-digital converters (ADC's) are ubiquitous and critical components in advance signal
processing, such as software radio and ultra wideband (UWB) radar system. In this paper, we propose an
alternative parallel sampling scheme, which is based on random projection, for an ultra- wideband analog to
digital conversion. The sampling rate by using proposed scheme can be reduced to 1/m Nyquist sampling rate
where m is the number of parallel channel. Compared with conventional ADCs based on pulse code modulation
(PCM), the proposed method makes the sub-Nyquist sampling possible. And compared with other parallel
sampling scheme methods, it can be easy implemented without any apriori knowledge about the signal. And it is
very suitable for sampling UWB signals with short time support. Additionally, the detail implementation structure,
performance analysis and simulation results of proposed method are given. [C482]

"A compact efficient 200W Ku-band MPM for data links and synthetic aperture radar"
Efficient lightweight microwave power modules produce high RF output power in a compact package. Microwave
power modules (MPM) are the first choice for rugged applications where reliability, efficiency and high power to
weight ratio equipment is needed to perform in advanced applications such as high data rate communication and
mobile synthetic aperture radars. L-3 Communications Electron Devices has developed a high performance low
noise microwave power module (MPM) with CW output power of 200 watts in Ku band. [C483]

"Cathode technology overview-current status & future directions"
This paper reviews the current status of cathodes, highlights some recent advances in real world cathode
performance and assesses promising thermionic cathode technologies and directions for future research in order
to meet the needs of high frequency, high power, electron beam devices. Technical problems are identified that
must be addressed to further advance cathode capability. Research approaches are recommended for selected
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high-current-density cathode technologies. [C484]

"A Laboratory Study for Dual-Polarization Scattering Characteristics of Meteorological Objects"
Radar sensors with dual-polarization capability allow a better understanding and characterization of weather
hazards. Especially, scattering characteristics become important for optimally designing and utilizing phase-array
dual-polarization radar systems. In this investigation, an experimental approach was designed with the
assistance of a controlled laboratory environment. As such, an advanced network analyzer-based scatterometer
system has been developed in harmony with a new room that resembles an anechoic chamber. As discussed in
the results section of this paper, the instrumented facility allows for key radar cross-section (RCS) parameters
and preliminary validations through detailed scattering measurements. [C485]

"Analysis of the TE21 Mode Monopulse Tracking Technique in LEO Satellite Systems"
One of the high order modes which are used at the LEO satellite ground stations is TE21. This mode has
symmetrical radiation pattern with low side lobe levels. In this paper the monopulse tracking technique using
TE21mode is analyzed. The key parameters of this technique including the linearity and slope of the error signal
are calculated. Finally, by using of these parameters, estimation error such as mean, variance and consequent
root mean square error (RMSE) of TE21mode tracking technique versus SNR are presented. [C486]

"Attaching an IMS Subscriber to an Unknown Foreign Network"
The networking landscape is about to change. The multitude of different kind of operators and access networks
can provide access at any time irrespective of location. However, it will be less likely that every player has pre-
established relationships with all the parties. Thus, there is a need for measures that allow the users to securely
connect to previously unknown networks and still have the assurance of the home network for the service
provisioning. In this paper we describe an architecture, which aims to secure the initial connectivity and the
interaction between the involved parties by employing cryptographic identities in a roaming scenario, where the
access and home operator have no pre-established agreement. It also allows the operators to take advantage of
their existing multimedia service provisioning infrastructures, such as IMS. [C487]

"The Past, Present, and Future of Electronically-Steerable Phased Arrays in Defense Applications"
This paper will present a study of past issues associated with electronically-steerable phased array antenna
systems and methods employed to overcome these issues. It will discuss the current state-of-the-art in these
type systems and the benefits to defense applications that have resulted as these technologies have matured. It
will conclude with a discussion of barriers and problems that still exist-inhibiting a full integration of phased array
technologies in military communication systems, fire control and illumination radar systems, and missile seeker
systems. The many benefits and high performance of these systems have caught the eye of many possible users
and it is important to quickly deliver to the soldier these advanced technologies. Thus quick, solid technology
maturation and problem solving is a must. An example of the barriers that will be explored in depth include the
use of MEMS as a low-loss phasing network solution, strap-down guidance issues, radome problems, fabrication
and integration issues and heat dissipation techniques. Possible solutions to the barriers discussed will be
presented and explored and future directions in phased array technology development will be proposed. [C488]

"Real-Time Unmanned Robot Tracking with Extended Kalman Filter in the Vibration Smooth
Cricket Location System"
Researches about tracking mobile nodes are increasing in Sensor network but almost all studies about tracking
a moving device up to recently should have been estimated their moving distance using encoder, gyro and
accelerometer sensors and so on. In this point of view, we present methodology for verifying tracking
experiments by mapping the position of a mobile node into images acquired from a Webcam without any
additional sensors. The proposed method helps us compare experimental results of unmanned robot tracking in
active and passive architecture. Vibration Smooth Cricket used in our experiments was modified from the original
Cricket in order to remove unmanned robot's motor interference influences on ultrasonic sensors. [C489]

"Characterizing QoS Parameters and Application of Soft-QoS Scheme for 3G Wireless Networks"
In wireless communication systems, quality of service (QoS) is one of the most important issues from both the
users and operators point of view. All the parameters related to QoS are not same important for all users and
applications. The satisfaction level of different users also does not depend on same QoS parameters. In this
paper, we discuss the QoS parameters and then propose a priority order of QoS parameters based on protocol
layers and service applications. We present the relation among the QoS parameters those influence the
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performance of other QoS parameters and, finally, we demonstrate the numerical analysis results for our
proposed soft-QoS scheme to reduce the dropped call rate which is the most important QoS parameter for all
types of services. [C490]

"The Implementation of the IEEE 802.15.4a MAC and Location Application System for Low Rate
WPAN"
The ranging functions for the low rate WPAN have been one of the attractive issues to provide diverse
applications. The IEEE 802.15.4a Task Group has specified alternative PHY and partially modified MAC using
UWB signals to support more precise ranging accuracy. Based on the standard PHY and MAC of IEEE, this
paper describes the implementation of the IEEE 802.15.4a MAC and for ranging and data communication
functions. Also we suggest the location application system implemented with the indoor positioning algorithm and
data processing functions, as well as data acquisition procedure from the end devices in the WPAN1. [C491]

"Current Situation of Digitalized Ship Navigation System for Safety"
Automatic Identification System (AIS) has to be on board in every ship over 500 gross tonnages (GT) in Japan
from July 1, 2008. This is a response of amendment of maritime relating laws in accordance with SOLAS
(International Convention for the Safety of Life at Sea) Convention and IMO (International Maritime Organization)
requires all ships over 500 GT or upward are fitted with ship borne AIS. AIS is a system which makes it possible
to get precise on-line information from a large area about ships and their movements. AIS is based on a ship
borne radio wave of VHF, it continuously and automatically transmits fixed, dynamic and voyage-related
information and receives corresponding information from other ships near by. VTS (Vessel Transport Service) is
provided by collection of AIS information from ships. Most of the VTS stations around the area of Gulf of Finland
have equipped with coastal surveillance system with radar for early warnings to endangering ships.
Combinations of AIS and VTS, in addition, practical lane-separation system have also been activated under
international agreement of Russia, Estonia and Finland. These three systems are well combined and organised
then significant effects of reducing risks of ship borne accidents have been observed. Practices of Gulf of Finland
should be introduced other congested sea lanes. [C492]

"TCP Quick-Adjust by Utilizing Explicit Link Characteristic Information"
This paper investigates the utilization of explicit bottleneck link characteristic information in order to enhance TCP
behaviors. We propose the TCP Quick-Adjust algorithm as an extension of TCP Quick-Start, to allow end nodes
to quickly adjust their sending rate for ongoing connections according to the reported bottleneck link bandwidth.
Our scheme is considered to be especially suitable to use in a mobile operator's controlled network domain,
where it is possible to provide a subscribed mobile node with reasonably accurate access link and path
information. The link characteristic information is piggybacked in IP mobility signaling in this paper. Using
simulations, we show that TCP Quick-Adjust provides good performance in terms of link capacity utilization in
the scenarios where vertical handovers can happen between two links with very different characteristics. [C493]

"Performance analysis of UWB radar for vehicle in multi-user environments"
This paper analyzes the performance of UWB radar for vehicle in multi-user environments. To evaluate the
probability of detection in UWB vehicular radar under a multi-user environment, we use the transmitter and
receiver architecture of UWB radar system model. The system model consists of three major parts: a transmitter,
multi-path channel and a receiver. Finally, the characteristics of vehicle-mounted UWB radar are evaluated by
simulation. Simulation results show that the detection probability is reached with 1 in AWGN channel when
relative distance is 120 m and the probability of detection becomes 0.55 when relative distance is 47 m in the
IEEE 802.15.4a CM1. [C494]

"A 410GHz CMOS Push-Push Oscillator with an On-Chip Patch Antenna"
The uses of terahertz systems (300 GHz to 3 THz) in radars, remote sensing, advanced imaging, and bio-agent
and chemical detection have been extensively studied. A compact and low-cost signal source is a key circuit
block of terahertz systems. Traditionally, the circuits have been built using highly optimized III-V technologies.
With the advances of CMOS, it has become realistic to consider terahertz circuits in CMOS. This paper reports a
signal source operating near 410 GHz that is fabricated using low-leakage transistors in a 6 M 45 nm digital
CMOS technology. [C495]

"A Terminal Descent Sensor Trade Study Overview for the Orion Landing and Recovery System"
This trade study was conducted as a part of the Orion landing system advanced development project to
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determine possible terminal descent sensor (TDS) architectures that could be used for a rocket assisted landing
system. Several technologies were considered for the Orion TDS including radar, lidar, GPS applications,
mechanical sensors, and gamma ray altimetry. A preliminary down selection occurred by comparing each
sensor's ability to meet the requirements. The driving requirements included the range of operation, accuracy,
and sensor development to a technology readiness level of 6 (TRL-6) by the Orion PDR in June 2008.
Additionally, Orion is very mass and volume constrained, so these parameters were weighted heavily. Radar,
lidar, and GPS applications all had potential to meet the requirements and were carried on for further analysis.
Investigation into GPS led to concerns over potential loss of signal and required ground infrastructure, so GPS
was taken out of the trade space. Remaining technologies included a pulse-Doppler radar, FMCW radar, and a
hybrid lidar ranger and velocimeter (termed the hybrid lidar). The trade boils down to the maturity and weather
robustness of the radar options versus the mass, volume, power, and heat shield blowout port size advantage of
the lidar. This trade study did not result in a recommended TDS. The trade of the mass and volume impact
versus the development time and cost should be made at a higher level than this particular trade study. [C496]

"Interaction between radar systems and wind farms"
At typical radar frequencies a wind turbine has a large radar-cross-section (RCS) and due to the movement of
the blades, the wind turbine generates a Doppler spectrum. This scattering behaviour has caused concern with
radar operators, particularly those working with safety critical radar and national defence. This paper presents
results from a modelling tool developed by BAE systems, advanced technology centre, which models the effect
of a wind farm on a radar system. This paper discusses the development of the model and provides an example
analysis using a case study, which highlights the problems associated with placing a wind farm near a radar
system. [C497]

"Validation of VoIP System for University Network"
This paper propose an example of FMC based on IMS. Then the outline of the VoIP system which has been
experimentally developed for the university network based on the proposed FMC is described. [C498]

"Introduction to RCS measurements"
In the 1980's new requirements were issued to make airframes meet criteria for low radar cross-section
characteristics. These requirements simultaneously created a need for improvement of radar cross-section
measurement techniques to validate the performance of the designs. Thus was the advent of the modern
technologies of short pulse instrumentation radars, specially designed outdoor RCS ranges, advanced indoor
compact ranges, and low RCS pylons for mounting and positioning the test articles. In this talk I review the
current state of these technologies and the measurement systems they support. [C499]

"Radar and vision based data fusion-Advanced filtering techniques for a multi object vehicle
tracking system"
The robust and reliable detection of objects in the path of a vehicle is an important prerequisite for collision
avoidance and collision mitigation systems. In this paper, an ego-motion compensated tracking approach is
presented which combines radar observations with the results of a contour-based image processing algorithm.
The approach is able to handle all uncertainties of the system in a unified way without analytical linearization by
using the Unscented transform. By that, the covariances of the system can be estimated more accurately. The
paper describes both the image processing and the state estimation algorithms. Furthermore, results of several
practical tests are presented. [C500]

"Remote sensing of coastal ecosystems"
Advances in sensor design and data analysis techniques are now making remote sensing systems practical and
attractive for coastal ecosystem research and management. Multispectral and hyperspectral imagers are
available for mapping coastal land cover and concentrations of organic/inorganic suspended particles and
dissolved substances in coastal waters. Thermal infrared scanners can map sea surface temperatures accurately
and chart coastal currents, while microwave radiometers can measure ocean salinity, soil moisture and other
hydrologic parameters. Radar imagers, scatterometers and altimeters provide information on ocean waves,
ocean winds, sea surface height and coastal currents. Using airborne LIDARs one can produce bathymetric
maps, even in moderately turbid coastal waters. Since coastal ecosystems have high spatial complexity and
temporal variability, they frequently have to be observed from both, satellite and aircraft, in order to obtain the
required spatial, spectral and temporal resolutions. A reliable field data collection approach using ships, buoys,
and field instruments with a valid sampling scheme is required to calibrate and validate the remotely sensed
information. This paper presents a brief overview of recent advances in coastal remote sensing. [C501]
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"IMMPDA vehicle tracking system using asynchronous sensor fusion of radar and vision"
This paper focuses on recognition and tracking of maneuvering vehicles in dense traffic situations. We present
an asynchronous multi obstacle multi sensor tracking method that fuses information from radar and monocular
vision. A low level fusion method is integrated into the framework of an IMMPDA Kalman filter. Real world
experiments demonstrate that the system combines the complementary strengths of the employed sensors.
[C502]

"Use of Weather Radar Data for Site Diversity Predictions and Impact of Rain Field Advection"
This paper presents the analysis on two weather radar datasets, collected at Spino d'Adda (Italy) and Bordeaux
(France), for the simulation and the performance evaluation of a site diversity system. Results from the two
locations are compared and the impact of different factors such as baseline and link orientation is assessed and
related to the local climatologic and topographic characteristics. A link is then established between the preferable
baseline orientation and the predominant direction of the rain field advection. The rain field displacement is finally
shown to be well approximated by the wind speed and direction at the 700 hPa pressure level extracted from the
ECMWF ERA-40 meteorological database. [C503]

"Collision sensing by stereo vision and radar sensor fusion"
To take the advantages of both stereo cameras and radar, this paper proposes a fusion approach to accurately
estimate the location, size, pose and motion information of a threat vehicle with respect to the host from
observations obtained by both sensors. To do that, we first fit the contour of a threat vehicle from stereo depth
information, and find the closest point on the contour from the vision sensor. Then the fused closest point is
obtained by fusing radar observations and the vision closest point. Next by translating the fitted contour to the
fused closest point, the fused contour is obtained. Finally the fused contour is tracked by using the rigid body
constraints to estimate the location, size, pose and motion of the threat vehicle. Experimental results from both
the synthetic data and the real world road test data demonstrate the success of the proposed algorithm. [C504]

"Recent advances in ferrybox monitoring on board Finnmaid ferry"
Finnish Institute of Marine Research (FIMR) as a founding member of Alg@line consortium has been a
forerunner in the field of monitoring research using commercial ferries. In 1992 FIMR started continuous
measurements on board the ferry Finnjet, crossing the Baltic Sea Proper, using unattended recording and
sampling system. During the spring of 2007 the ferrybox monitoring system was reinstalled in a new ferry
Finnmaid providing real time observed data transmission with satellite connection. Chlorophyll-a (Chla) still
remains the principal monitoring parameter. However, the distribution of cyanobacteria cannot be evaluated using
Chla in vivo fluorescence, as most of their Chla is located in the poorly-fluorescing photosystem I. Instead,
phycocyanin (PC) fluorescence is used in the detection of cyanobacterial blooms in 2005-07. PC fluorescence
shows a linear relation to the biomass of the bloom forming filamentous cyanobacteria. During blooms of
filamentous cyanobacteria the variability in Chla concentrations is better explained by PC fluorescence than by
Chla fluorescence. Additionally, Chla records have been applied in validation of MODIS satellite monitoring for
the water quality. [C505]

"Design considerations of the RF front-end for high dynamic range digital radar receivers"
In optimizing high dynamic range digital radar receivers, some non-straight forward trade-offs in the design
considerations of the RF front-end should be taken into account. The designer should pay more attention in
particular to the noise figure degradation caused by the analog to digital converter (ADC) and the linearity margin
of every non-linear component in the receiver chain. An S-band IF sampling digital radar receiver design utilizing
an 14-bit ADC is presented, theoretically analyzed and simulated by using agilent advanced design system
(ADS) software. Finally, simulation results are presented to demonstrate the validity of the theoretical analysis.
[C506]

"Advanced power amplifiers for modern comunications systems"
In this contribution the research activities and trends in the field of RF and microwave power amplifiers design
are discussed. Design strategies for high efficiency and high linearity amplifiers are focused and several state-of-
the-art power amplifier design example employing GaN technology are presented. In particular, for each design
methodology an actual design realised in hybrid form will be discussed highlighting the different trade-off to be
done. [C507]
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"Experimental satellite laboratory but education and research"
Since early nineties we are involved into program of international organization AMSAT. We have participated on
several satellite projects as well as these satellites control and telemetry gathering. For this purposes we built up
an automatic tracking system with high gain antennas and radio electronics for advanced spacecraft application.
A number of graduate and postgraduate student projects became hardware and software application for this
station. It has also been a good opportunity for students to meet spacecraft technology. Several of our activities
in this field are described in this paper. [C508]

"A Radar Display Terminal Based on a Partial-Screen-Updating Method"
According to the theory of radar detector, a new advanced plane radar display terminal is presented in this
paper. Based on the technologies of DSP and FPGA, the terminal possesses the functions of radar data
acquisition, radar signal processing, the detected aims displaying, etc. The innovation of this paper locates that a
high efficiency display method, named partial-screen-updating method, is designed and the comparison between
the full-screen-updating method and the partial-screen-updating method in performance shows that the partial-
screen-updating method has higher displaying performance than the full-screen-updating method in a radar
detector. [C509]

"Multi-frequency polarimetric radar earth observations"
The air-borne multi-frequency polarimetric SAR ldquoIMARCrdquo allows radar earth observation measurements
at 4 frequency bands (X,L,P and VHF) and utilizes a complete set of different linear polarizations: VV, HH, VH
and HV. Theoretical and experimental feasibilities have been carried out in recent years. System capabilities and
potential applications have been demonstrated. Operational usage in a wide range of applications is expected.
However, from our research it became obvious that despite interesting data can be collected the major limitation
of full and reliable utilization in various applications comes from the mismatch between available electro-
magnetic models and the description of the actual earth surface and sub-surface during the SAR measurement
campaigns. Applications are foreseen in hydrology and in classifying vegetation, snow, ice and frozen soils, and
in sub-surface sensing for locating artificial and natural objects, as well as different natural anomalies. New and
more advanced electro-magnetic modeling is needed in order to exploit all IMARC potentials. In the framework
of a large multi-national activity an integrated software package will be developed in which new and more-
advanced vegetation surface and sub-surface scattering models are included. [C510]

"High-resolution 3-D imaging algorithm without derivative operations for UWB through-the-wall
radars"
We proposed a modified envelope as high-resolution 3D imaging algorithm for through-the-wall UWB radars.
This algorithm utilizes the principle that the target boundary behind the wall can be expressed as an envelope of
modified spheres, which are determined from the electric permittivity and thickness of the wall. In numerical
simulation, we confirmed that the proposed method achieves higher-resolution 3-D imaging for advanced
through-the-wall applications. It is our future task to develop the imaging algorithm with the wall permittivity and
thickness estimation. [C511]

"Terrain-based navigation: Trajectory recovery from LiDAR data"
The need for complementary technologies to support navigation in GPS-challenged environment is rapidly
growing in both outdoor and indoor environments. Remote sensing/mapping sensor performance continues to
advance resulting in better spatial and temporal resolution of the acquired geospatial data, which, combined with
the increasing hardware performance, can be available real-time or near real-time, and thus could be utilized in
forming or improving the navigation solution. Terrain-based navigation has been used for a number of years to
navigate airborne platforms, but the continuous exchange of precise geolocation information between the
imaging and navigation modules to improve the overall error calibration is a novel idea, which should
significantly increase the systempsilas fault tolerance in a variety of situations. The typical navigation solutions
for airborne mapping systems are currently based on a GPS or integrated GPS/IMU systems, supporting usually
a single imaging sensor, with no feedback between the sensory data processing filters. Most of the research in
terrain-based navigation proposes the use of optical measurements from airborne imagery, although the concept
of exploring LiDAR-based terrain navigation has also been reported. This paper is concerned with obtaining
navigation data from LiDAR, and investigates the feasibility of the airborne trajectory recovery method based on
LiDAR data using reference terrain surface models. If GPS signals are lost, the coordinates of LiDAR points can
still be computed using the inertial-only solution, however, with errors growing in time. If reference surface data
exists, they can be used to recover the LiDAR sensor trajectory by surface matching as long as the IMU drift is
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under a certain threshold. To assess the performance of the proposed method both simulated LiDAR data were
used and an analysis oF the feasibility of the method is provided. [C512]

"On the use of microwave sounder data for high-temporal rainfall maps based on microwave
radiometers"
In this study, we have been developing rainfall retrievals for the Advanced Microwave Sounding Unit (AMSU)
based on the Global Satellite Mapping of Precipitation (GSMaP) microwave radiometer algorithm to produce
microwave-based rain maps at high-temporal resolution. The GSMaP-retrieved rainfall from the AMSU is
compared to NOAA standard algorithm retrieved data using the Tropical Rainfall Measuring Mission (TRMM)
data as the reference. [C513]

"Recent advances in Vacuum Electronics"
Vacuum Electronics (VE) technology has been and will continue to be the enabling technology for entire classes
of high-power high-frequency amplifiers with the most demanding specifications for use in both military and
commercial systems. Here in this paper, TWT design and its application has been described. Among the wide
variety of applications requiring high power, communication, radar, EW, and broadcasting systems are all heavily
dependent on vacuum devices for reliable performance and high efficiency. Well designed CW klystrons can now
deliver more than 10 years of trouble-free service in satellite communication, direct broadcast satellite (DBS) and
airport weather radar applications. Such reliability improvements have led to significant reductions in operating
cost for many such systems. [C514]

"Virtual radar- Emulating long range ARSRs with ADS-B"
One of the main values of utilizing automatic dependent surveillance-broadcast (ADS-B) data for air traffic
control is that it provides greatly improved coverage as well as improved accuracy. As with all technology
advances and deployments, especially in the National Airspace System (NAS) domain, there is a long transition
time when the old and new systems must work together. The goal of the virtual radar is to provide ADS-B data
in a way that completely emulates the characteristics of the current physical radars such that any automation
system receiving the data will not have to be modified. Some of the issues that must be addressed include
accuracy differences, conversion from cartesian GPS coordinates to polar range-azimuth coordinates, update
frequency, providing a conversion of the of the ADS-B data to common digitizer (CD) beacon messages,
generating the beacon real time quality control (BRTQC) and search real time quality control (SRTQC)
messages as well as the radar status messages. Update frequency has unique issues to be resolved in the fact
that the timing of the ADS-B reports may not correspond with the time that virtual radar beam may have hit the
target. This issue of time registration will be investigated and the approaches to solving them discussed. The test
and validation of virtual radars may require some new procedures and test tools to adequately insure the
accuracy and correct operation. The benefits of virtual radars are exciting as they allow all of the benefits of
ADS-B, improved coverage, and accuracy, and less maintenance without having to wait for upgraded automation
systems. [C515]

"Operational benefits of advanced detector technology"
Control room operators are faced with the challenge of sifting through ever increasing amounts of data provided
to them by the systems they use on a day to day basis to manage the motorway and trunk road network in the
UK. As the deployment of technology continues this situation will only get worse, which will hinder the ability of
operators to differentiate between incidents and congestion. This paper reviews some of the ways in which new
and existing detector technology can be used to assist the operators by presenting data in a format that allows
informed decisions to be made quickly and efficiently. [C516]

"A 77-GHz FMCW front-end with FPGA and DSP support"
Recent advances in the development of semiconductors allow the realization of low cost 77-GHz radar front-
ends suitable for automotive applications. The requirements on the angular resolution often force designers to
implement antenna arrays. In the last decade the trend moves towards digital array processing instead of analog
beamforming because of the availability of cheap digital signal processors (DSP). In the case of an n-element
receive array, the system must be capable of processing n receive channels in parallel resulting in a big amount
of data. Field programmable gate arrays (FPGA) deliver the processing power and flexibility to handle the
collected data and allow, in conjunction with a DSP, the implementation of sophisticated signal processing
algorithms. This paper deals with the implementation of a 77-GHz frequency modulated continuous wave
(FMCW) prototype radar system. The system is designed for use in array processing applications, with a
maximum of eight parallel receive channels. The functionality of the prototype system is demonstrated in an
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imaging application. With the help of a portal axis the radar is moved along a synthetic aperture in order to
reconstruct the reflectivity map of the imaging area. [C517]

"Active flatness control of space membrane structures using discrete boundary SMA actuators"
Maintenance of membrane structures geometry is crucial for them to be utilized in space missions, for instance,
the synthetic aperture radar (SAR) missions, for which a membrane antenna system is being developed at the
Canadian Space Agency. An active flatness control system is developed to control and maintain the required
surface flatness of the membrane antenna. Taking a mechatronics approach, twenty shape memory alloy (SMA)
actuators are installed around the membrane boundary to apply tension forces to the membrane. Wrinkling-
related surface deviations have a highly nonlinear relationship with applied tension forces, which can have
different forms when the membrane is subject to different thermal disturbances. In this paper, genetic algorithms
are used to search for tension force combinations reducing thermally induced wrinkles to the required level. To
overcome the premature convergence problem during search processes, adaptive rules are devised to regulate
GA parameters so that tension force combinations could be found faster and more robustly, named as an
adaptive genetic algorithm (AGA). Through experimental studies, it is demonstrated that the AGA can expedite
search process and prevent premature convergence. This intelligent mechatronics solution can potentially be
used in real-time active flatness control. [C518]

"Subwavelength focusing in the far-field using a phase conjugating surface"
An open 2D phase conjugating surface operating as a negative refraction lens (without the need for
metamaterials) and augmented with evanescent field to propagating field converters has been theoretically
demonstrated to have sub-wavelength focussing properties. This opens up the way for advanced MIMO
applications on restricted size platforms or for fine feature extraction by electromagnetic lensing at distances
remotely located from the source objects under investigation. [C519]

"Friction modelling based on support vector regression machines and genetic algorithms"
An accurate friction model is necessary for friction compensation in radar servo systems or industrial robots. In
order to obtain an accurate friction model, a method of friction modelling is proposed, based on support vector
regression machines (SVRM) and real genetic algorithms (RGA). Three optimization problem formulations are
proposed to realize the automatic optimal parameter selection of SVMR to avoid spending much time on
parameter selection. Moreover, a friction modelling tool using the proposed method is developed. Some
comparisons are carried out on the three formulations of the proposed parameter selection. The comparison
results demonstrate that the third formulations can obtain better friction model by using RBF kernel function.
[C520]

"A multichannel receiver application for platform motion compensation in Synthetic Aperture Radar"
Synthetic aperture radar (SAR) is an advanced radar technique that provides high resolution radar images from
an airborne or spaceborne platform. The quality of the radar image, however, is strongly affected by motion
errors of the radar carrier. One of the ways to reduce those effects is to utilize information from carrier onboard
sensors (inertial navigational systems-INS) to estimate phase errors and compute phase corrections for the
processing algorithm. In order to improve the image quality and reduce the residual phase errors a variety of
autofocus techniques is applied. Those are mainly based on estimating phase errors from one channel signal.
This paper presents a method to compensate platform motion errors based on application of an auxiliary
receiving channel. Simulation results of such a system are presented in the paper. [C521]

"On coupled structural-electromagnetic modeling and analysis of rectangle active phased array
antennas"
The analysis of electromagnetic performances of active phased array antennas with distorted plane errors is
important to the engineering development of high-performance antennas. An coupled model is developed, which
describes the effect on the performances of the errors caused by the bent and bowl shape distortion in the plane
element positions. The application of the model to a plane array antenna demonstrates the degradation of the
sidelobe level and gain of the antenna with different distortion grades. The satisfactory analysis results provide a
theoretical guidance for the engineer to determine the structural tolerance. [C522]

"Antenna technologies for microwave sensors: A review"
Summary form only given. There has been a rapid technological growth in the field of antennas for space-borne,
air-borne and ground based microwave sensors of passive as well as active types. The performance of the
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sensors largely depend on the radiation characteristics of the multifunctional antenna system. The development
of these antenna systems pose a very challenging task in achieving the stringent performance in terms of various
antenna parameters like beam efficiency, beam shape, gain, sidelobe level and cross-polarisation etc. Innovative
design techniques are prerequisite for achieving the required gain, sidelobe level, polarization isolation and
bandwidth specifications in the smallest aperture size consistent with mass limitations and ease of
manufacturing. Various antenna technologies for passive as well as active microwave sensors like Radiometer,
Millimeter wave Sounder, Scatterometer, Precipitation Radar, Altimeter, Synthetic Aperture Radar etc have been
reviewed in this paper. This paper will elaborate the salient features of the advanced antenna systems
developed for various microwave remote sensing missions of ISRO. This paper will also address requirement of
future mission of ISRO. [C523]

"Microwave Tubes for scientific applications-Indian context"
Microwave tubes cover the wide range of RF spectrum. Up to 30 GHz they are usually termed as microwave
tubes and beyond that they are known as millimeter wave tubes. They are widely used for generation and
amplification of RF signals. These devices came into prominence around World War-II when pulse magnetrons
were substantially used in radar systems. Later on, other devices like klystron, backward wave oscillators,
traveling wave tubes, crossed field amplifiers were invented and used in various systems. All these type of
devices are known as slow-wave devices, in which interaction takes place between an electron beam and slow
RF wave propagating in the RF structure. The disadvantage of this class of device is their limitation of handling
large powers at high frequencies due to the smaller geometries of the RF structure. The other class of devices,
which are termed as fast-wave, and there the interaction takes place between a relativistic gyrating electron
beam in presence of magnetic field and the fast RF wave propagating in the wave guide or cavity type of RF
circuit. This enables them to handle very large powers up to very high frequencies. These devices are known as
gyro devices and most prominent among them is gyrotron. [C524]

"Microwave remote sensing using space borne sensors"
Microwaves are part of radio spectrum the frequency bands in the range of 3 GHz to 30 GHz are characterized
as microwave. This part of spectrum has unique capabilities for microwave remote sensing. The microwaves can
be used for remote sensing of objects in day as well as in night. They have all weather capability because
microwaves can penetrate clouds. The soil moisture can be determined using microwave sensors. The
microwaves can penetrate vegetation as well as soil and so they can give information about the objects which
are under vegetation and under ground. The microwaves can penetrate dry snow and so one can detect buried
objects under snow. There are two types of microwave sensors which can be used for microwave remote
sensing. They are (i) passive sensors and (ii) active sensors. The Radiometers are passive sensors where as
the scatterometer, altimeter, real aperture radar and synthetic aperture radar are part of active sensors. The
microwave remote sensing using these sensors (both passive and active) can be done from different platforms.
The platforms which can be used are ground based (on towers) platforms, Airborne platforms and Space borne
platforms. The first microwave passive sensors were put on Nimbus satellites. These sensors were radiometers
for study of oceans, atmosphere and land. The first synthetic aperture Radar system operating in L-band was
placed in SEASAT in year 1978. Later at different times various passive and active sensors were put by
American Agency NASA, Russian Space Agency, Indian Space Agency (ISRO), European Space Agency ESA,
and Japanese Space Agency NASDA. The passive sensors were having courser resolution where as resolution
of the active sensors was finer than that of passive sensors. The latest passive sensors which are being used
for different applications are SSMI radiometers and AMSRE providing data at different microwave frequencies.
The space borne active sensors are RADARSAT-2 of Canada and Oceansat-2 of India. In fu--ture the active
microwave sensors will be put in spaceborne RISAT satellite in India and cosmoSkymed of USSR All these
space borne sensors will provide very useful data for operational applications. The applications of these sensors
are in agriculture, soil moisture estimation, flood mapping, geology/ geomorphology forestry, snow cover and
glaciers, oceanography, Topography, Terrain and oil spill detection. The sensors have to be calibrated and all
these applications have to be validated. From the data obtained from sensors the data products have to be
generated. In this talk the evolution of the space borne sensors will be presented and the operational, quasi
operational applications will be discussed. [C525]

"Measurement of soil moisture using microwave radiometer"
The science of microwaves owes its origin to the development of radar. Microwaves are part of electromagnetic
spectrum. This field became vitally important as man reached out to space. Frequency range of these waves are
from 3 GHz to 30 GHz. Microwaves have unique capabilities in remote sensing. The field of microwaves remote
sensing has come to a stage of rapid growth. Microwaves can penetrate clouds and so the sensors can operate
in all weather conditions. They are sensitive to the presence of moisture in the soil as well as in vegetation or
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any another material which absorbs moisture. Microwave sensors are of two types: active sensors and passive
sensors. Passive sensors have been used for soil studies for the determination of moisture content,
oceanographic application to determine winds over the ocean surface and water vapor content in atmosphere as
well as liquid water content in clouds. Soils are composed of solids, liquids and gases mix in variable
proportions. Soil texture depends upon the size of the particle and structure of soil depends on the way particles
are arranged. Soil has physical as well as electrical properties. Colour, texture, grain soil etc. comprised the
physical properties where the electrical properties include dielectric constant, conductivity and permeability.
Dielectric constant is the primary electrical property which is used to estimate emissivity and brightness
temperature of soil. Emissivity is an important parameter for microwave remote sensing, which provides
information about soils. All substances at a finite absolute temperature radiate electromagnetic energy. Emissivity
is the ratio of energy emitted by object to black body maintained at same physical temperature. Emissivity is a
function of physical and electrical parameters of the object and electrical parameter of sensors. These are the
moisture content in the object surface type (smooth or rough), dielectric constant (e), angle of incidence,
polarization. Emissivity can be--obtained from the measured dielectric constant (e) using the available models.
The emissivity can be measured by instrument radiometer, which is highly sensitive receiver. Radiometers are
passive microwave sensor, which collects the incoming radiations, amplify as well as process the signal, and
gives the output, which is linearly related to incoming radiation collected by antenna. The electromagnetic
radiations are measured by passive remote sensor in the form of brightness temperature. The radiometer system
used here consists of LNBC, receiver and power meter. The LNBC (low noise block down converter) converts
the signal to a lower frequency and sends them out to the cable connector, which is connected to satellite
receiver via co-axial cable. LNBC have input frequency range 10.75 to 12.75 GHz and noise temperature of 35
degK. The receiver output is connected to microwave power meter. The power monitored is related to incoming
EM radiations. The radiometer is calibrated using liquid nitrogen and sky as the targets. Then the EM radiations
emitted by dry and wet soil are measured at different look angles (10deg to 60deg) with step of 5deg. The
measured power is converted into brightness temperature and the brightness temperature is co-related to soil
moisture. In the paper the relation between soil moisture and brightness, temperature is presented. This provides
input for determination of soil moisture using passive sensors. [C526]

"Adaptive beam former algorithm architecture for SAR application"
Digital beam forming in adaptive array system can be achieved by down converting frequency of received signal
RF to IF-a low frequency that can be sampled and processed in real time by the digital signal processors. For
this we need channel devices like low noise amplifier, down converter and band pass filter for every array
elements i.e. for 16 times16 array antenna we need 16 times 16 channel devices for every array element. It can
be avoided if we sample the signal with minimum redundancy. Signal processing is the most important part in
smart antennas. It is the technology which is responsible for wide use of Adaptive (Smart) Antennas. In this
paper we introduce DSP implementation of various standard Algorithms of Adaptive Beam forming. Here, we
develop an algorithm which will be useful for adaptive beam forming in Smart antennas. It overcomes timing
bottle necks and memory short comings. Further we plan to develop application for implementation of
Reconfigurable Adaptive Beam former for SAR applications. We have written codes in Matlab for different SAR
modes like strip map, scan mode etc for space borne SAR. Real time DSP can increase cost of implementation
of DBF Array. We suggest here a cost effective array structure compared to conventional structure. [C527]

"Advanced Components for Applications in S-Band and X-Band Radars"
Performance issues in S-Band and X-Band radar applications, have been investigated in parallel paths. The first
approach continued with the basic GaAs based MESFET and pHEMT devices with the addition of field plate
structures to enhance the transistor source-to-drain breakdown, enabling operation at higher voltages and
producing significant improvements in device operation. The second direction questioned the basic material
properties underlying the device structures. This methodology has led to the investigation of a number of pHEMT
and HEMT designs based on SiC, GaN on SiC, and GaN on silicon devices for both S-Band and X-Band radar
applications. [C528]

"Performance Prediction for Low-SNR Lidar Sensors"
Technological advances in the performance of small micro-lasers and photo-detector sensitivity have recently
enabled the development of experimental airborne lidar systems with low signal-to-noise ratios (SNR). These
systems show the potential to perform highly accurate topographic and bathymetric mapping. There is a need to
build up a modeling capability in order to aid in future system and mission design. A numerical sensor model
has been developed to predict measurement performance from low SNR lidar systems. Both optical and signal
processing components are considered, along with other factors including atmospheric effects and surface
conditions. [C529]
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"High Resolution Interferometric Stacking with TerraSAR-X"
The German radar satellite TerraSAR-X was launched in June 2007. Radar interferometry (InSAR) is supposed
to be one of the major applications of this sensor. It allows the three-dimensional mapping of the Earth's surface
(InSAR) or even its displacement effects using differential interferometry (D-InSAR) or the more advanced
persistent scatterer interferometry (PSI). All InSAR-applications are well-supported by the sensor, the SAR-
processor and the mission design. DLRs operational interferometric system PSI-GENESIS has been adapted to
cope with the new sensor and the innovative acquisition modes. Interferometric example applications could be
shown already in the early stage of the six months commissioning phase. In this paper, recent processing
examples and an update on the interferometric characteristic are presented. [C530]

"High-Resolution ASCAT Scatterometer Winds Near the Coast"
The Advanced Scatterometer, ASCAT, on MetOp-A was launched on 19 October 2006 as the third wind
scatterometer currently in space joining up with the ERS-2 and the SeaWinds scatterometers. Scatterometers
measure the radar backscatter from wind-generated cm-size gravity-capillary waves and provide high-resolution
wind vector fields over the sea with high quality. In this paper we show progress in high resolution processing
and its verification and in processing closer to the coast. [C531]

"A 20 Watt Micro-strip X-Band AlGaN/GaN HPA MMIC for Advanced Radar Applications"
In this paper a first iteration design, fabrication and test of a two-stage X-Band MMIC HPA in micro-strip
AlGaN/GaN technology is reported. With 20 V drain voltage operating bias point, at 3 dB compression point, the
HPA delivers a pulsed output power ranging from 21 to 28.5 W, an associated gain from 12.9 to 16.5 dB and an
associated PAE from circa 30% to 40%, over the 8-10.5 GHz frequency bandwidth. In the best performance
frequency points (8.5 and 9 GHz) the HPA exhibits a saturated output power of 30 W with an associated PAE of
40%. [C532]

"Monitoring Inundation Dynamics in ParanÃƒÂ¡ River, Argentina, by C and L Band SAR"
This paper analyses the SAR response of wetland ecosystems under different environmental conditions and at
two different frequencies. We exploited the opportunity of observing the same inundation phenomena by two
currently available SAR systems, such as ENVISAT ASAR (C band) and ALOS PALSAR (L band). The results
obtained for C band are similar to the ones reported previously in the same area. Increasing water level in
marshes is characterized by an increase and then a decrease in the backscattering coefficient of vegetation. An
increase when water level changes the soil from saturated to flooded condition and a decrease when the water
covers the vegetation. The new ALOS PALSAR L band results shows that in marshes, the increase in water
level is seen as a decrease in the backscattering coefficient, since the reduction of emerged biomass reduces
the available matter for the wave to interact with. [C533]

"Wireless Measurement of radar cross section using Surface Acoustic Wave sensors in MEMS"
In this paper a simple and efficient numerical procedure for treating problems of radar cross section (RCS)
prediction of arbitrarily shaped Perfect Electric Conductor (PEC) objects is developed using Micro-
ElectroMechanicalSystems(MEMS). Surface Acoustic Wave (SAW) devices perform a radar measurement using
impulse response of the SAW transponder via a high frequency electromagnetic radio link. By analyzing the time
delay between the backscattered pulses with different time delays the RCS can be estimated from the SAW
transponder. It is found from the simulation that the complexity of prediction can be reduced using proposed
algorithm. [C534]

"Weighted Nonmetric MDS for sensor localization"
Multidimensional scaling (MDS) has been recently applied to node localization in sensor networks and gained
some very impressive performance. MDS treats dissimilarities of pair-wise nodes directly as Euclidean distances
and then makes use of the spectral decomposition of a doubly centered matrix of dissimilarities. However
dissimilarities mainly estimated by received signal strength (RSS) or by the time of arrival (TOA) of
communication signal from the sender to the receiver used to suffer errors. From this observation, nonmetric
multidimensional scaling (NMDS) based only the rank order of the dissimilarities is proposed in this paper.
Different from MDS, NMDS obtain insights into the nature of ldquoperceivedrdquo dissimilarities which makes it
more suitable to the problem of sensor localization. In addition, nonnegative dissimilarity weights used to weight
the contribution of the corresponding elements of dissimilarity matrix in computing and minimizing stress function
to improve the performance of NMDS. The experiment on real sensor network measurements of RSS and TOA
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shows the efficiency and novelty of NMDS and weigthed NMDS (WNMDS) for sensor localization problem in
term of sensor location-estimated error. [C535]

"ALIS development for humanitarian demining and its evaluation tests"
ALIS is a hand-held dual-sensor developed for humanitarian demining. The dual-sensor ALIS is equipped with a
metal detector and a GPR (ground penetrating radar). An unique and novel sensor tracking system, which can
record the GPR and metal detector signal with its location is equipped in ALIS. Due to its sensor location
information, we can reconstruct buried land mine images after data acquisition. The image reconstruction, or
migration processing drastically increases the quality of the image of the buried objects. ALIS evaluation test was
conducted in Croatia in October 2007. Then after, we stared a half-year evaluation test of ALIS in QC test in
Croatia in December 2007. This test will be conducted in various soil and environmental conditions in Croatia.
[C536]

"Combined neural networks for radar target recognition from radar range profiles"
This article proposes a new architecture of combined neural networks, which is used to recognize the radar
targets from radar range profiles. Combined neural network consists of an invariant neural network and a neural
network classifier. The efficiency of these networks is proved by the experimental results. Proposed combined
neural networks can be applied to divergent areas of pattern recognition, such as recognition systems of periodic
signals, images, numerical series.... [C537]

"Measurement of RCS and reading range of UHF tags in free space and with wood support"
This communication introduces measurement results of Radar Cross Section (RCS) of UHF passive tags. The
RCS theory and its relationship with the reading range of tags are explained. We studied the influence of tag
support, particularly those made of wood. Finally, we found that RCS is a good parameter to determine
homogeneity of multiple tags of the same industrial mass production. [C538]

"An approach for passive radar using a smart antenna system"
An antenna without phase center system used for DOA estimation and beam steering was introduced in. In the
radar problem, the antenna can receive the signals scattered from a moving target. In this paper, an approach
for passive radar using a smart antenna system is introduced. We assume that the primary transmitted signal
comes from a known fix voice broadcasting station. The principle of the passive radar are presented. [C539]

"Networked Adaptive Interactive Hybrid Systems (NAIHS) for multiplatform engagement capability"
Advances in network technologies enable distributed systems, operating in complex physical environments, to
coordinate their activities over larger areas within shorter time intervals. Some envisioned application domains
for such systems are defence, crisis management, traffic management and public safety. In these systems
humans and machines will, in close interaction, be adaptive to a changing environment. Various architecture
models are proposed for such Networked Adaptive Interactive Hybrid Systems (NAIHS) from different research
areas like (networked) sensor fusion, command and control, artificial intelligence, robotics and human machine
interaction. In this paper an architecture model is proposed that combines the merits for a multiplatform
engagement capability application. The NAIHS model focuses on the dasiahybrid mindpsila that is layered in
several dimensions defining specific functional components and their interactions. [C540]

"Radar emitter classification using self-organising Neural Network models"
This paper presents a radar emitter identification and classification technique based on Fuzzy ART and ARTMAP
Neural Networks. The radar emitterpsilas parameters of RF, PW, PRI, Direction of Arrival(DOA) etc., are taken as
inputs for the networks. The network is trained with the available data of the emitter types. After training, the
network is used to identify the emitter type by applying the parameters of the emitter as inputs to the neural
network. A number of simulations are carried out and the simulated results show that the network quickly and
accurately identify and classify the emitter types. [C541]

"Electromagnetic fields in environment and its health hazards"
All alternating electric currents generate electric and magnetic fields-collectively known as EMFs. The electric
field is proportional to the voltage. The magnetic field is proportional to the current that is to the amount of
electricity flowing through the wires. Buried power lines generate lower magnetic fields than overhead power
lines because of their design. The easiest way to reduce exposure to magnetic fields is to increase the distance
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from the source. Power lines include transmission lines and distribution lines. Use of large scale electrical
technologies has led to widespread environmental exposures to electromagnetic fields (EMF) over wide
frequency range. Dominant sources of human made fields in the environment are power lines at extremely low
frequencies and high powered broadcast transmitters at radio frequencies (RF), but many other sources of EMF
exist that can produce fields in a local environment. Any substance that damages DNA or chromosomes or
change genetic activity is genotoxic including extremely low frequency (ELF), medium wave (MU) and RF. A
genotoxic substance may be mutagenic, carcinogenic and teratogenic. The effect of large scale electrical
technologies like high voltage power lines, radar, broadcast transmitters etc. and use of microwave ovens
including other electronic gadgets etc. has been reviewed. The available data on this aspect is either as a
requirement for Govt. approval or data generated by Govt. agencies involved with the project developed. There
is lack of authentic scientific data and seen it is difficult to assess the magnitude of the problem. [C542]

"Microwave sensitivity analysis of soil texture at C-band with bistatic scatterometer for remote
sensing"
The main aim of this paper is to check the microwave response on soil texture in specular direction. For this
purpose, an indigenous bistatic scatterometer has been assembled at C-band which has facility to change
incidence angle from 25deg to 70deg and can take observation in both like polarization (i.e., HH and VV-
polarization). Four fields has been prepared with different soil texture (i.e., sand, silt and clay), mainly sand
percentage is changed more in comparison to other soil constituents. Moisture and roughness effect on soil
texture is also observed. It is observed that sand has a strong influence in specular scattering in case of HH-
polarization and this effect is observable for wide range of moisture value. It is noticed that roughness effect is
dominant than texture effect. To minimize the roughness effect on texture, polarization analysis has been carried
out and it is found that copolarization may be quite helpful to minimize the roughness effect. This type of study
will be helpful in near future to design the bistatic radar system for soil parameter monitoring and especially will
be helpful for cartwheel satellite system. [C543]

"Optimizing two-tone spurious-free dynamic range for polarimetric agile radar receivers"
Polarimetric agile radar is able to transmit and receive two dual-orthogonal signals simultaneously. Some special
requirements for the receivers of such radar should be seriously taken into account. This paper focuses on the
simulation, verification and validation of the RF receiverpsilas two-tone Spurious-Free Dynamic Range (SFDR)
for an S-band radar with an IF sampling digital receiver. The models of every component and the non-linear
components in the receiver chain in particular, are investigated in detail by using Agilent Advanced Design
System (ADS) software. The measurement results of the components are used in this study to verify our initial
models and they allow us to build up realistic models at component level. Furthermore simulation results of the
receiver by using such realistic models are presented. Finally, the measurement results of the developed
receiver are given to demonstrate the validity of our design approach for the two-tone SFDR optimization. [C544]

"SOSTAR-X system integration and flight trials"
The SOSTAR-X system is an advanced airborne ground surveillance radar system. This multi-mode radar
demonstrator allows the acquisition of highly squinted and long range data in several SAR, classification and MTI
modes, as well s in simultaneous SAR/MTI modes. Furthermore, tracking functionalities are included. The radar
development was shared between the SOSTAR-X companies Dutch Space (NL), EADS (D), Galileo Avionica (I),
Indra Sistemas (E) and Thales (F). flight trials on a Fokker F100 aircraft were performed in 2006 and 2007. This
paper presents a description of the SOSTAR-X prime item and radar sensor integration, the radar system
integration and tests as well as the aircraft installation and flight trials. [C545]

"Broadband millimeter wave networks: Architectures and applications"
The millimeter (mm) wave band from 60-95 GHz has the potential of transforming the broadband landscape by
enabling multiGigabit indoor and outdoor wireless links, thus essentially closing the gap in speed between
wireless and wireline communication technologies. In particular, the 60 GHz ldquooxygen absorptionrdquo band
is ideally suited for short-range indoor (up to 10 meters range) and outdoor (up to 500 meters range) links at
rates ranging from 1-5 Gbps, while the 70-95 GHz band enables long-range outdoor links (up to several
kilometers range) whose rates can reach up to optical speeds of 40 Gbps. While mm wave technology has been
employed in the past for military communication and radar, what makes it commercially interesting today is that
implementation of mm wave transceivers in low-cost silicon semiconductor technology is now on the cusp of
feasibility. In this paper, we illustrate the potential impact of mm wave communication technology on the telecom
infrastructure in the context of two possible applications: last mile ldquowireless fiberrdquo links, and multiGigabit
metro mesh networks. [C546]
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"An improved STAP algorithm by applying APES"
Over the past few decades, GMTI techniques have played an important role in the war. Recently, space-time
adaptive processing, as one of GMTI techniques has shown the potential to adaptively cancel the clutter and has
been widely used for GMTI radar. For advanced airborne radar system, it must be able to suppress undesired
clutter, jamming, and thermal noise so as to detect targets. The problem is complicated due to the motion of the
platform, as the ground clutter received by the radar is spread out in range, spatial angle, and also over Doppler.
Traditional one-dimensional (1-D) processing strategy is insufficient for separating the moving target from ground
clutter. In 1973, Brennan and Reed proposed space-time adaptive processing (STAP) method, which adaptively
processes returns from multiple pulses and multiple channels (2-D) to attenuate interference power while
preserving target power. Although STAP has good performance in clutter suppression, however usually large
number of pulses and channels are required, it means that high computational load is unavoidable. This paper
proposed a method by using Amplitude and Phase Estimation (APES) approach to improve the STAP
performance without increasing the number of pulses and the number of channels, and in hence, without
introducing high computational complexity. Simulations are presented to show the effectiveness of the method.
[C547]

"MAGIC: MAp-Guided Ice Classification system for operational analysis"
A map-guided ice classification (MAGIC) system that aims at effectively interpreting SAR sea ice images using
the associated ice charts in an operational environment is presented. As an ongoing project, MAGIC version 1.0
has been developed using operational SAR image data from the Canadian ice service (CIS). MAGIC is intended
to not only be used for SAR sea ice classification research and development, but also used for classification
research of generic digital imagery using the available fundamental and advanced algorithms. At some point, we
hope to make the system freely available. [C548]

"Early Results using Single-Pass L-band Pol-InSAR"
The extraction of bio-and geophysical parameters by means of Pol-InSAR has gained a lot of interest in recent
years. In particular, the exploitation of full quad-pol mode long wave-length (L-and P-band) data in combination
with advanced theoretical models like the Random-Volume-over-Ground (RVoG) model has successfully been
used to derive quantities like ground topography or tree height with impressive accuracy. However, to date all
experiments (airborne and spaceborne) have been conducted in repeat-pass interferometry mode and thus,
results have been suffering from two major limitations: temporal decorrelation and, in the airborne case,
uncompensated motion errors. Both error sources can significantly reduce the usability of the acquired data,
which is of importance especially if operationalmapping of large areas is being considered. This paper reports
about first experiments with a single-pass airborne L-band quad-pol interferometer that has been implemented
on Intermap's TopoSAR platform. [C549]

"Recent Advances in Microwave Filters"
This paper will describe recent advances in techniques for the design and realisation of microwave filters for a
variety of applications including mobile and satellite communications, and radar. The first area, lossy filters, is
that of the synthesis of filters with finite dissipation loss. This enables the realisation of highly selective filters
with lower resonator Q factor than conventional design approaches, consequently reducing the physical size of
filters in receiver applications. The second approach, frequency selective limiters, is a non-linear filtering
technique which reduces the dynamic range of signals across a wide frequency band, enabling simpler A-D
conversion of radar signals. The third technique, reconfigurable filters, is a new method for constructing tunable
bandpass filters with low loss and high intercept point. Finally we will present results on techniques for the
design of multi-mode patch antennas with filtering characteristics, enabling wider band and multiband operation.
[C550]

"Propagation environments of radiowave information systems"
Radio systems are in contact with the channels of information transmission in high-tech information times tightly
more and more. The channel becomes an important part of radio systems, which is known as the radiowave
propagation environment. Digital grid data can not only reflect the continuous visibilities of different part of the
radiowave environmental parameters, but can achieve the propagation forecasts and generate the necessary
visual maps for any regions. Based on the radiowave space grid environmental information data from advanced
remote sensing instruments and radiowave environment station networks, as well as the management and
application of space-time information which is expressed by radiowave environment grid data, the radiowave
environment observation and security system is realized with comprehensive observation system, abundant data
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acquisition methods, integrated earth space, and real-time information capacity that can be used in radar,
communication, monitoring and control, navigation and other electronic information systems, and integrated
security systems, etc. [C551]

"EMI/EMC effects on EW receiver systems of Military aircraft"
All Electronic Warfare (EW) systems must be able to operate in the crowded electromagnetic environment in the
war scenario. The advanced features in modern EW systems demand extensive test and evaluation to provide
defined operational performance. Different transmitters used in Military aircraft create electromagnetic
interference/coupling to other systems used in the aircraft. Performance will be degraded due to electromagnetic
interference/coupling in highly sensitive wide band EW receivers used in Military aircraft, The Airborne systems
like Radars, Electronic Counter Measure systems (ECM), Communication and Control systems involved in
Military aircraft, their radiation spectrum and EMC effects on EW receiver will be presented in this paper. [C552]

"Printed Circuit Interconnect Design To Mitigate EMI In Circuit Boards"
This paper presents Printed Circuit Interconnect Design to Mitigate EMI in Circuit Boards. Due to miniaturization,
advances in component packaging and the requirement of low volume and less weight in military systems, the
design of interconnects on Printed Circuit Boards have become critical. The PCB conductor track is no more
used as a simple conductor to provide point-to-point interconnection. It is a component by itself, similar to the
distributed elements used in RF circuit design. Due to ever increasing requirements of clock speeds, reducing
slew rates of clock pulses on the electrical side and ever reducing track widths and via diameter on the
mechanical side, more importance is to be given to the layout design of the PCB. [C553]

"Retrodirective airborne radar for urban surveillance"
Urban surveillance with airborne radar systems is very challenging due to blockage of line-of-sight caused by
buildings. To overcome this limitation, it is very likely that the radar will be mounted on a small, inexpensive
unmanned aerial vehicle (UAV) that can fly directly over an urban area of interest. Unfortunately, such systems
provide very little power to their payloads, frequently less than 100 W. Despite recent advances in high-
performance computing, it is extremely doubtful that such a limited power budget will be sufficient to both provide
persistent illumination of the region of interest, and implement the very sophisticated radar processing that will be
required for urban operation. In this paper, we propose a means of overcoming this power deficit by off loading
nearly all of the required processing to a ground station. This is accomplished by a strategy we call
ldquoretrodirective airborne radarrdquo. In essence, the waveform used for transmit at a particular pulse time
corresponds to a coded version of the signal received during the previous receive interval. A ground station is
used to demodulate the signals (originally received at the UAV) and process them. [C554]

"A circuit implementation for time-reversal of short impulses"
In this paper, a practical circuit is designed to time reverse very short impulses. The proposed circuit obtains the
impulse's discrete spectrum first; then accomplishes time-reversal in the frequency domain; and finally
synthesizes the output using discrete continuous wave elements. This circuit consists of practical and
commercially available components and is easy to implement. Its performance is demonstrated by advanced
design system (ADS) simulation, with time-reversal of a 1.4-ns-wide impulse in noisy environments as an
example. [C555]

"Frontmatter"
The following topics are dealt with: waveform design methods; advances in bioimaging and analysis; relaying and
cooperation; stochastic control and decision theory for cognitive radio networks; multiuser MIMO networks;
programmable and reconfigurable architectures; MIMO radar and sensor fusion; adaptive filtering; array
processing and source localization; beamforming; topics in communications; radar signal processing; multi-rate
and digital signal processing; retinal image analysis; information theory; feedback in MIMO systems; computer
arithmetic; blind system identification; multi-channel system inversion; speech dereverberation; distributed
detection and estimation; wireless network management; OFDM/UWB; MIMO OFDM and cooperative relaying;
compressive sensing;functional imaging and analysis; secrecy capacity; interference channels;MIMO broadcast;
wireless sensor networks; adaptive methods in Monte Carlo signal; quantization; image/video processing,
quantization and coding; speech analysis and recognition; quantization, coding and encryption; limited feedback
and precoding; distributed statistical inference; statistical signal processing; forensics and security. [C556]

"Evaluation of Distributed Collaborative Adaptive Sensing in a Four-Node Radar Network:
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Integrated Project 1"
A dense weather radar network is an emerging concept advanced by the Engineering Research Center for
Collaborative Adaptive Sensing of the Atmosphere (CASA). A major goal of CASA is to develop an entirely new
paradigm, referred to as Distributed Collaborative Adaptive Sensing (DCAS), for improving the coverage of the
lowest portion of the atmosphere through coordinated scanning of low-power, short-range, networked radars.
The CASA enterprise designs, develops, and deploys system-level test beds to integrate underlying scientific and
technical advances and demonstrate the potential to observe, understand, predict and respond to hazardous
atmospheric phenomena-with end users involved from the outset. The first one of DCAS test-beds was deployed
in south-west Oklahoma, named as Integrated Project 1 (IP1). It is an end-to-end system of a network of four,
low-power, short-range, dual polarization, Doppler radar units, aimed at severe weather and hazardous wind
sensing. In this paper, a number of aspects in developing a DCAS radar network for these specific applications
are reviewed. [C557]

"Space Altimetry from Nano-Satellites: Payload Feasibility, Missions and System Performances"
Thale graves Alenia Space is an industry world leader in high performance altimeters for ocean topography from
space (Poseidon1 on TOPEX-Poseidon, Poseidon2 on Jason1, Poseidon3 on Jason2 and AltiKa on
AltiKa/SARAL), and for ice topography from space (SIRAL1 and SIRAL2 on Cryosat). Thale graves Alenia Space
is also involved on advanced altimeter concepts such as wide swath and high resolution altimetry (SWOT) for
hydrology. CLS is dedicated to satellite environmental monitoring and security services. In this framework, CLS is
involved in algorithms and products definition, data processing and CalVal for the altimetry missions developed in
cooperation between US and France (TOPEX-Poseidon, Jason1/2), in US (GFO) and in Europe (ERS1-2,
Envisat, Cryosat) and is currently involved in the definition and development of future missions (AltiKa, Sentinel3)
and future wide swath altimetry concepts (SWOT). Altimetry satellites for space oceanography have seen
continuous and tremendous reduction in size, mass, and program cost: TOPEX-Poseidon satellite mass is 2500
kg. Jason1/2 satellites mass is 500 kg. AltiKa microsatellite mass shall be around 150 kg. Is a further step in
reduction of satellite mass (and cost) achievable? What kind of altimetry payload? Which (system)
performances? Which payload and satellite technologies? For which (new) mission(s)? This paper addresses
these points and shows the way of an additional step in innovative solutions opening to low cost constellation of
altimetry satellites with new applications and services. [C558]

"Airborne Measurement of Snow Thickness over Sea Ice"
Snow cover on sea ice plays an important role in the climate of the polar regions. Snow on the sea ice reduces
the heat exchange between the ocean and the atmosphere by its high albedo and low thermal conductivity. The
lower the albedo, the less solar energy is reflected back into the atmosphere. Data on the extent and thickness
of snow cover is needed to understand the condition and future behavior of sea ice. Remote sensing is a
commonly used means of observing snow cover over sea ice. The advanced microwave scanning radiometer
(AMSR-E) is one instrument for accomplishing this objective. To validate measurements made by AMSR-E, the
University of Kansas developed an ultrawideband frequency-modulated continuouswave (FM-CW) airborne radar
to measure snow thickness over sea ice. The University of Kansas tested their radar system on board the NASA
P-3 aircraft during the NASA Arctic 2006 Field Campaign over the Alaskan coastal region. The objective of this
field campaign was to acquire a comprehensive data set that will enable validation of the snow thickness
retrieval algorithm AMSR-E passive microwave sensor measurements on board NASA's AQUA satellite. This
paper contains the preliminary results of resolving the air/snow interface and the snow/ice interface. [C559]

"Extraction of Forest Biophysical Parameters Using Polarimetric SAR"
There is a continual pressing need for the ability to produce accurate, quick and cost-effective forest inventories
to assist with forest management and the development of ecological models. Canada Space Agency's recently
launched Radarsat-2 offers the ability to significantly advance this field with its multi-temporal and fully
polarimetric C-band SAR capabilities. To explore the usefulness of C-band fully polarimetric data for modeling
forest biophysical parameters, Convair-580 polarimetric C-band SAR data have been acquired over the
Petawawa Research Forest in Ontario, Canada. An inventory of more than 1600 forest stands with information
on species, age, canopy closure, height, stocking, basal area and volume have been obtained in order to
determine which SAR parameters are most related to each of these biophysical parameters. The VV polarization,
target anisotropy, ratios of the radar cross-section measurements and the order parameter of the K-distributed
SAR clutter were found to consistently produce the strongest relationships. [C560]

"Combined Passive and Active Soil Moisture Observations During Clasic"
An important issue in advancing higher spatial resolution and better accuracy in soil moisture remote sensing is
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the integration of active and passive observations. In an effort to address these questions an airborne
passive/active L-band system (PALS) was flown as part of CLASIC in Oklahoma over the Little Washita
(rangeland and winter wheat) and Fort Cobb watersheds (irrigated agriculture and winter wheat). A total of 11
flight days were flown during the field campaign over each watershed. Extensive ground observations (soil
moisture, soil temperature, vegetation) were made concurrent with the PALS observations. These flights were
complemented by the acquisition of ALOS PALSAR data. Inter-comparison of radar observations indicated
comparative calibration and possibly linear scaling. Extremely wet conditions were encountered during the field
experiment. Initial results show the potential of combining passive and active PALS observations. Over the
sampling sites PALS radiometer estimated soil moisture was in closer agreement over the Fort Cobb
(SEE=0.048 m3/m3) than over the Little Washita watershed (SEE=0.067 m3/m3). [C561]

"Discovery of Anoumoulous Stripes Over the Amazon by the PALSAR onboard ALOS satellite"
We discovered anomalous stripes over the large area of Amazon when the region was scanned by the radar
(PALSAR) onboard ALOS satellite. The stripes appeared on the local midnight along the geomagnetic field line
with a typical characteristic width of 600 m. [C562]

"Pathfinder Advanced Radar Ice Sounder: PARIS"
The objective of the PARIS NASA Instrument Incubator Project was to demonstrate successful ice thickness
sounding from a high-altitude airborne radar. This paper describes key features of the system, including the
radar and the processing algorithm. Test flights over the ice sheets of Greenland produced good results. [C563]

"Implementation of Pulse Compression on an Airborne Scatterometer"
The pulse compression scheme implemented on the Imaging Wind and Rain Airborne Profiler (IWRAP) is
described. Developed at the UMASS Microwave Remote Sensing Laboratory (MIRSL), IWRAP is a dual-band (C
and Ku) conically scanning Doppler scatterometer designed to map the atmospheric boundary layer wind fields,
ocean surface wind fields, and precipitation within tropical cyclones. IWRAP has previously been deployed using
a pulsed transmit waveform with a peak transmit power of 80 watts. This limits the average transmit power and
sensitivity for the system which affects the more distant range gates (especially at Ku-band). As a result, IWRAP
could operate only at lower altitudes (approx. 5000 ft) causing safety concerns and limiting the missions for
which it can be deployed. Increasing sensitivity was achieved by converting IWRAP to a pulse compression
radar system. Pulse compression is a technique that combines the increased energy of a longer pulse with the
high resolution of a short pulse by implementing a frequency modulated (FM) "chirped" transmit wave-form. This
method requires advanced signal processing, in which the received signal is passed through a matched filter to
compress the pulse on the receiving end. A system with various chirp/filtering schemes which UMASS has
recently developed will be discussed in this paper. [C564]

"Ultra Wide Swath Imaging with Multi-Channel ScanSAR"
Multi-channel synthetic aperture radar (SAR) systems enable high-resolution wide-swath imagery thus
overcoming the inherent limitation of conventional SAR. A possible realization based on the combination of multi-
aperture SAR signal reconstruction in azimuth with digital beamforming on receive in elevation is given in [1].
The present paper turns focus to advanced concepts for the imaging of even wider swaths while still providing
high azimuth resolution [2]. In this regard, the operation of multi-channel SAR systems in burst modes like
ScanSAR or TOPS is introduced and aspects of applying the multi-aperture reconstruction algorithm to burst
mode data are analyzed. The influence of the digital processing network on performance parameters as signal-
to-noise-ratio and azimuth ambiguity-to-signal-ratio in multi-channel burst mode systems is considered and
embedded in the design example of a ScanSAR system that allows for the imaging of a 400 km wide swath with
a geometric resolution of 5 m. Finally, first results for a multi-channel TOPS system are presented and an
optimized TOPS processing approach is introduced. [C565]

"The Imaging Wind and Rain Airborne Profiler (IWRAP) Data Archive"
The Microwave Remote Sensing Laboratory (MIRSL) at the University of Massachusetts developed and operates
the Imaging Wind and Rain Airborne Profiler (IWRAP). With support from NASA, NOAA, and ONR, UMASS has
collaborated with NOAA-NESDIS and NOAA-AOC to operate the instrument aboard the NOAA WP-3D
"Hurricane Hunter" aircraft since the 2002 hurricane season and for four winter experiments sampling high-
latitude storms. The goals of these experiments have been to characterize storm boundary layers and to develop
improved retrievals for space-based scatterometers, specifically, NASA SeaWinds Scatterometer on QuikSCAT
and Advanced Scatterometer (ASCAT) which was developed by ESA on behalf of EUMETSAT IWRAP is a
conically-scanning, dual-frequency (C- and Ku-band) coherent radar with dual-polarization capability. The
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incidence angles are nominally: 30, 35, 40, and 50 degrees. At times, the instrument has been configured to
address specific scientific and engineering problems. Examples include: C-band measurements of high incidence
angle backscatter for ASCAT validation, and C-band horizontal polarization measurements to develop a high
wind speed geophysical model function (GMF). Independent measurements of surface wind speed and column
integrated rain rate are made coincidently with the UMass Simultaneous Frequency Radiometer (USFMR) and
AOC Stepped Frequency Microwave Radiometer (SFMR). Since 2005, IWRAP has operated in a raw data
mode, recording individual radar pulses to enable the separation of near surface backscatter contributions (i.e.
surface scattering versus volume scattering). The intensity of tropical cyclones ranged from tropical storm to
category five hurricane, and high-latitude storms with up to hurricane force winds. Currently, we are post-
processing and standardizing IWRAP raw data collected since 2005. This effort is intended to expand the utility
of IWRAP and (USFMR/SFMR) measurements beyond the scope of the initially proposed research projects by
maki--ng a standardized dataset available to the larger scatterometer community as well as the hurricane and
high-latitude storms research communities. We provide an overview of IWRAP, the data it has collected,
describe the processing effort, give the current status, and outline a schedule of data availability. [C566]

"Field Surveys for Biomass Assessment in African Savanna Woodlands"
Most rural and some low-income urban households in southern Africa rely on fuelwood and charcoal to meet
their domestic energy demands, targeting specific tree species for their calorific value. The lack of quantitative
data on extractable standing woody biomass makes it difficult for energy planners to ascertain the sustainability
of exploiting such resources. Large scale estimation of biomass using ground-based methods is both tedious and
time-consuming. Optical remote sensing techniques are constrained by adverse atmospheric conditions such as
clouds and haze, and in any case survey only the upper surface of the vegetation canopy. Recent advances in
synthetic aperture radar (SAR) remote sensing and Global Positioning Systems (GPS) technologies coupled with
geographic information systems (GIS) offer innovative ways to quantify and assess available woody biomass.
Tree species heterogeneity in savanna woodlands requires training data with minimal target-to-image noise to
distinguish tree vegetation on SAR imagery. The absolute positioning of trees is critical for correlating ground
survey measurements with the corresponding aerial photography or satellite positions. The ground truth data is
useful for calibrating and validating radar satellite imagery in biomass assessment surveys. GPS offers rapid
methods of establishing both control and capturing field data. While Differential-GPS gives highly accurate
ground positions, Electronic Distance Meter (EDM) surveying techniques are used to compliment GPS
measurements when field conditions are not favourable. GPS accuracy is degraded when receivers are operated
under dense tree canopies. Connecting field surveys to national mapping systems or GPS networks allows easy
integration of woodland spatial information with data from other sectors. This is constrained by the lack of
common reference frameworks. In Africa, a unified African Reference Framework (AFREF) is still in its formative
stages and network GPS is not yet ful--ly developed. South Africa is the probably the only country that has a
well developed GPS infrastructure. Although commercial GPS base stations are available, the required initial
capital investment and annual maintenance charges often limit their use in developing countries. This paper
proposes a method which combines rapid static DGPS, EDM topographic surveying and mobile GIS techniques
to capture, compute and record absolute positions and vegetation parameters of preferred fuelwood tree species
in African savanna woodlands. The proposed method will generate ground-truth data for preferred fuelwood
species in selected case study villages under the VW Foundation Biofuels Modeling project, covering Zambia,
Mozambique and South Africa. [C567]

"Cross Comparison of ALOS PALSAR L-Band Retrieval Model Functions"
We make a systematic comparison of wind speed computed from the advanced land observing system (ALOS)
phased array type L-band synthetic aperture radar (PALSAR) against wind speed analyses from an operational
weather model. The standard deviation of the residual difference is very similar to results from C-band synthetic
aperture radars (SARs) on Radarsat-2 and Envisat when compared against models, albeit with a systematic and
easily removed bias. Results are limited to HH-polarization data. There is little available VV-polarization data
over water. [C568]

"Review of the state of the art of UK AESA technology and the future challenges faced"
The UK Ministry of Defence is starting to introduce in to service the next generation of radar technology. This
technology brings with it the potential for significant improvements in performance for airborne, ground based
and naval applications as well as benefits for through life capability maintenance. However there are a number
of challenges facing the implementation of advanced radar technology that can make these benefits difficult to
realise. To address these challenges, the UK MoD is currently undertaking a number of advanced research and
technology demonstration programmes aimed at in-service equipment and future upgrade programmes. This
paper summarises the current state of UK MoD funded next generation radar programmes and highlights the key
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challenges faced. These challenges represent opportunities which the wider community can address. [C569]

"Development of a polarimetric CFAR detector using Markov Chains"
The paper proposes a novel constant false alarm rate (CFAR) detector using Markov chain models, an
innovative new technique that will utilize the finer resolution of RADARSAT-2 to yield improved detection
performance for higher-resolution objects. The Markov chain based CFAR detector extends traditional PDF
based CFAR detection to first-order Markov chain model by considering both correlation between neighboring
pixels and PDF information in CFAR detection. With the additional correlation information, the proposed
approach results in advancing the performance of conventional CFAR detectors. Our both analytical and
experimental results both show that the new Markov chain CFAR detector can improve the conventional PDF
CFAR detector about 30% in terms of detection probability gain and about 2.84 dB in terms of signal-to-clutter
ratio gain. [C570]

"Arctic sea ice mapping with satellite radars"
Drastic reduction of Arctic sea ice in recent years demands ice monitoring over various spatial and temporal
scales. Sea ice backscatter signatures from field measurements and from model analyses are obtained at L-band
and C-band frequencies. Based on these signatures, capabilities for Arctic sea ice mapping are determined for
current and future satellite active microwave sensors including synthetic aperture radars (SAR) and
scatterometers. This study includes L-band and C-band radars such as the ERS (European Remote Sensing),
Envisat (Environmental Satellite), RADARSAT-1 and 2, ALOS (Advanced Land Observing Satellite), and
DESDynI (Deformation, Ecosystem Structure, and Dynamics of Ice) SARs with resolutions from 10 to 100 m, and
the SMAP (Soil Moisture Active-Passive) scatterometer with resolutions from 1 to 10 km. [C571]

"AESA upgrade option for Eurofighter Captor radar"
The Euroradar consortium has successfully developed and demonstrated an AESA technology upgrade for the
Eurofighter Typhoon Captor radar. This technology demonstrator, designated CAESAR, enables E-scan
capability to be fully exploited by the existing Captor radar, while retaining all features and capabilities of the
original system. Advanced waveforms, designed and optimised for electronically scanned radar systems, have
been evaluated in recent CAESAR flight trials. Productionisation of the CAESAR system will address
repackaging of the AESA and associated components to minimise mass and volume, reduce cost and ensure
ease of supportability. CAESAR has demonstrated that AESA benefits can be provided within the existing Captor
framework, enhancing sensor capability while retaining existing Eurofighter Typhoon interfaces. [C572]

"Numerical modeling results of radar signatures for large and complex targets"
Radar signatures of complex targets for different frequencies, aspect angles and target positions are needed in
various radar application areas. In addition, specific scattering centers of complex real radar targets have a
strong impact on the overall signature of the target. However, measurements are mostly inefficient for providing
the required information and for studying the behaviour of such targets, as well as for performing the required
radar tasks. Thus, radar signature predictions are very important in radar applications and are basically derived
by applying numerical modeling tools developed within the computational electromagnetics community. In this
paper, numerical modeling results of radar signatures for various large and complex targets are presented, which
highlight recent advances in two different simulation codes developed at FGAN-FHR. The main objective of the
simulations is to study the electromagnetic properties of significant scattering centers like deep cavities, which
often arise in real radar targets (aircraft, vehicles etc.). Another important task is to investigate the high resolution
range profile (HRRP) behaviour of such structures as well as the effect of those scattering centers to the overall
radar cross section (RCS) of the corresponding targets. Further, the presented simulation results provide
investigation of the trade-off between computation time and accuracy for the applied numerical modeling
methods, which is very important for successful and accurate simulation of complex radar targets with
reasonable computation times. [C573]

"Multistatic Micro-Doppler Signature of personnel"
For the first time the multistatic Micro-Doppler Signature (mu-DS) of personnel targets has been collected using
University College Londonpsilas NetRAD radar system. The data demonstrates that using a multistatic mu-DS is
a viable approach to overcoming the problem of self-occlusion, where a target obstructs its own mu-DS, in
automatic target recognition. The data analysis is supported by extending the theory of micro-Doppler into the
multistatic domain, and a simplified model of human locomotion is developed. These advances lead to a
computer simulation of the multistatic personnel mu-DS that is contrasted with the real data. [C574]
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"Advanced mitigating techniques to remove the effects of wind turbines and wind farms on primary
surveillance radars"
In the past decade many countries have launched programs to deploy wind turbines as alternative sources of
electrical energy. When deployed in wind farms this technology has raised concerns from both air traffic control
(ATC) and military authorities. This is due to the fact that the turbine blades return radar echoes that have the
potential to distract and confuse the air traffic picture by creating false detections that can effectively mask
genuine aircraft returns. Most of the mitigation solutions offered today are either primarily based on such
measures as range-azimuth gating or inhibiting track initiation in the vicinity of wind farms. These draconian
measures can result in a significant degradation in radar performance and potential air traffic control disruption.
They may also require costly redesign of the existing radars. This paper presents a set of 'clean' solutions that
mitigate, and in some cases completely eliminate the effect of wind turbine returns. The solution is based on the
combination of discrimination techniques applied at the pre-detection, detection and post detection stages of the
radar signal processing chain. The suit of mitigation solutions developed does not adversely affect aircraft
detection, and can be readily retrofitted to the existing ATC primary surveillance radars (PSR). [C575]

"Basic radar systems"
This course provides even relative newcomers to radar an appreciation of radarpsilas uses today, and a true
understanding of the nature of radar and its subsystems and of the underlying principles of the fascinating
advances being made today and so widely reported in our conferences and other technical media. The course is
an excellent ldquowarm-uprdquo for RadarCon-08! [C576]

"Engineering demands placed on littoral radar due to non-standard propagation revealed by
mesoscale numerical weather prediction technology"
Rapid improvements in skill and spatio-temporal resolution of mesoscale numerical weather prediction models
have recently created the ability to simulate notional radar design performance in four dimensional non-standard
refractivity environments. This paper quantifies the engineering demands, relative to a standard atmosphere,
placed on notional ship borne S band, C band and X band radars during a strong sub-refractive event in the
Chesapeake Bay. The Coupled Ocean Atmosphere Mesoscale Prediction System (COAMPStrade) provided the
refractivity field and the Advanced Refractivity Effects Prediction System (AREPS) was employed to model the
radars. Engineering demands are wavelength, spatially, and temporally dependent and often exceed 50 dB.
[C577]

"Modeling surface layer turbulence effects at microwave frequencies"
The paper describes two approaches to model surface layer turbulence effects in a marine environment on
microwave frequencies. One of the techniques is implemented within a hybrid ray optics parabolic equation
model called the advanced propagation model (APM) and is based on a Monte Carlo approach. The second
method is a direct computation of the log-amplitude variance of the signal. Predictions from the APM are
compared against radio data taken during the rough evaporation duct (RED) field campaign, where radio data
was collected at 3 GHz, 10 GHz, and 17 GHz. Turbulence effects were observed at the highest frequency of 17
GHz. [C578]

"MARSIS data inversion approach: Preliminary results"
An approach to the inversion of the data available from the MARSIS (Mars Advanced Radar for Subsurface and
Ionosphere Sounding) instrument on Mars Express is described. The data inversion gives an estimation of the
materials composing the different detected interfaces, including the impurity (inclusion) of the first layer, if any,
and its percentage, by the evaluation of the values of the permittivity that would generate the observed radio
echoes. The data inversion method is based on the analysis of the surface to subsurface power ratio and the
relative time delay as measured by MARSIS. The constraints, due to the known geological history of the surface,
the local temperature and the thermal condition of the observed zones and the results of other instruments on
Mars Express and other missions to Mars, have to be considered to improve the validity of the utilized models
and the obtained results that are given in parametric way. [C579]

"Performance improvements in MIMO SAR"
It is natural to approach multi-channel SAR in terms of spatial diversity concepts developed for multiple-input-
multiple-output (MIMO) communications and recent advances in MIMO radar. We introduce the MIMO SAR
concept in this paper, and the goal here is to research the concept and potential design of a new SAR
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application based on MIMO theory and techniques. MIMO technology which were develop originally for wireless
communication, can improve the data rate and/or the reliability of communications over fading channels using
multiple transmit and receive antennae. The proposed MIMO SAR exploits the independence between signals at
the array elements as same as MIMO communication. By spacing the antenna elements at the transmitter and at
the receiver such that the MIMO SAR can handle target RCS fading, scintillations and glint by virtue of the
incoherent processing gain due to the spatial diversity of target scatterers opening the way to a variety of new
techniques that can improve SAR performance. [C580]

"Advances in SAR Polarimetry applications exploiting polarimetric spaceborne sensors"
The SAR Polarimetry represents an active area of research in Radar Remote Sensing. This interest is clearly
supported by the fact that nowadays there exists a non negligible quantity of launched Polarimetric SAR
Spaceborne sensors. The aim of this communication is to present the current state of the art in SAR Polarimetry
ranging from theory to applications, with special emphasis in the analysis of data provided by the new
Polarimetric Spaceborne SAR sensors. A review of the current status of the PolSARpro v3.0 Software
(Polarimetric SAR Data Processing and Educational Toolbox), developed under contract to ESA by a consortium
comprising I.E.T.R at the University of Rennes 1, AELc, DLR-HR and Dr mark Williams from Adelaide is also
made. The objective of this toolbox is to provide Educational Software that offers a tool for self-education in the
field of Polarimetric SAR data analysis at University level and a comprehensive suite of functions for the scientific
exploitation of fully and partially polarimetric multi-data sets and the development of applications for such data.
[C581]

"ERS Differential SAR Interferometry: A powerful tool for surface deformation analysis"
We investigate the key role played by the European Remote Sensing satellites ERS-1 and ERS-2 to
demonstrate the revolutionary nature of the Differential Synthetic Aperture Radar Interferometry (DInSAR)
technique to investigate surface displacements over large temporal and spatial scales. The presented analysis
starts with a short overview of the basic principles of DInSAR, followed by the presentation of a number of
successful applications based on exploiting ERS data; in particular, several results focused on seismic
deformations, volcanic activities and land subsidence, are shown. Subsequently, the analysis is dedicated to
introduce the recently developed advanced DInSAR algorithms. In this case the emphasis is given on discussing
the approaches that allows analyzing time sequences of ERS SAR data to produce deformation time series. The
main aspects related to these advanced DInSAR algorithms are discussed first, followed by the presentation of
key results obtained by processing long time series of ERS data. [C582]

"Advances in SAR interferometry for sentinel-1 with TOPS"
The introduction of a novel scanning technique, named terrain observation by progressive scan (TOPS) allows
the improvement of the DTAR in multi swath radar images. The trade off between resolution in range and revisit
time (the number of swaths) is very efficient. Some results of the modeling and simulation of this technique are
discussed, as well as an application to ship traffic monitoring, revisiting twice the same swath after a few
seconds, to be able to evaluate the ship velocity even with strong sea clutter. [C583]

"Space-time adaptive detection for airborne multifunction radar"
In this paper we combine advanced STAP algorithms and concepts for adaptive guard channels with subarrayed
planar arrays together with the theoretical results available in the field of adaptive detection (GLRT, AMF, ACE
tests). The aim is to define a robust adaptive sidelobe blanking detector against combined impulse and CW
interference as well as strong clutter discretes. For the selection of the thresholds, we utilize the detection
margin introduced as a direction dependent tool, instead of the commonly used main and guard channel antenna
patterns. Numerical results are then given for a generic airborne multifunction radar system. [C584]

"Recent advances in Polarimetric SAR Interferometry for forest parameter estimation"
Polarimetric SAR Interferometry (Pol-InSAR) is a radar remote sensing technique that, based on the coherent
combination of SAR interferometry and radar polarimetry, provides sensitivity to the vertical distribution of
different scattering processes and makes the inversion of forest structure parameters possible. In this paper we
present the main scientific results achieved in actual airborne campaigns, discuss the potential and limitations of
the different inversion scenarios (based on different frequencies, temporal and spatial baselines) and draw the
conclusions. [C585]

"Monitoring water defense structures using radar interferometry"

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 112 из 212



Monitoring the safety of water defense systems is crucial for life in low-lying countries such as the Netherlands.
Conventional monitoring of structures such as dams and dikes is often limited to visual inspection, with additional
in situ measurements if deemed necessary. Here we show that advanced satellite radar technology can be used
to obtain weekly updates on dike stability for a significant part of all dikes in the Netherlands. Applying a
supervised classification of potential coherent scatterers, it is possible to provide a dense sampling of line
structures such as water defense systems. Such observations can be used to assess structural stability of the
water defense systems, leading to improved hazard assessment in relation to flooding risk. This may have a
significant impact on safety assessment and hazard mitigation in the Netherlands. [C586]

"Signal model and statistical analysis for the sequential sampling pulse radar technique"
For high-accuracy radar-based range measurement two commonly applied radar principles are frequency-
modulated continuous-wave (FMCW) and pulse radars. In many applications, e.g. liquid level gauging or short-
range automotive applications, the latter radar principle is based on sequential sampling together with a cross
correlation technique to alleviate the high demands on the sampling stage as well as the high power
consumption of a standard pulse radar. The systempsilas mode of operation is well-known. In this paper we
present a detailed derivation and discussion of the resulting intermediate frequency (IF) signal model.
Furthermore, a derivation and comparison of the best possible round-trip delay time (RTDT) respectively range
estimation variances using FMCW, standard pulse, and the advanced pulse radar concept is given by means of
the corresponding Cramer-Rao lower bounds (CRLBs). Asymptotically optimal and suboptimal estimators are
derived and compared regarding their range estimation variance, threshold level, and computational complexity.
Simulation and measurement results show the applicability of the derived bounds and estimators in practice.
[C587]

"ASSYST: Avatar baSed SYStem mainTenance"
In many advanced industrial contexts, Collaborative Working Environments (CWEs) provide interesting
opportunities to improve service and maintenance procedure, significantly reducing the time to repair and the
risks related to system inactivity. The ASSYST framework aims to enhance existing CWEs by developing a novel
maintenance paradigm based on the integration of augmented reality technologies and a tele-assistance network
architecture enabling to support radar system operators during system failure detection, diagnosis and fixing.
According to this approach, the support to maintenance procedures is provided by means of a virtual assistant
(avatar) visualized into the operational field and able to communicate with human operator through an interaction
paradigm close to the way in which humans are used to collaborate. The avatar, whose actions are based on a
semantic representation of systempsilas service/maintenance workflows, provides the maximum possible level of
adaptivity to userpsilas needs and a pro-active behaviour, aiding him during failure search and repair protocols in
a much more effective way than conventional screen based interfaces. [C588]

"Using genetic algorithms for radar waveform selection"
Genetic algorithms have proven to be useful tools in optimizing complex problems with large solution spaces.
Radar waveform selection is a challenging problem that may benefit from the use of genetic algorithms.
Furthermore, advances in the areas of waveform diversity, multistatic radars and knowledge-aided radars are
making waveform selection even more challenging. As a design tool we used genetic algorithms to perform
waveform selection utilizing the autocorrelation and ambiguity functions in the fitness evaluation. Monostatic,
bistatic and multistatic notional examples are presented and early results indicate that genetic algorithms can
provide a useful and effective tool in waveform selection for a variety of radar configurations. [C589]

"Advanced synthetic aperture radar based on digital beamforming and waveform diversity"
This paper introduces innovative SAR system concepts for the acquisition of high resolution radar images with
wide swath coverage from spaceborne platforms. The new concepts rely on the combination of advanced multi-
channel SAR front-end architectures with novel operational modes. The architectures differ regarding their
implementation complexity and it is shown that even a low number of channels is already well suited to
significantly improve the imaging performance and to overcome fundamental limitations inherent to classical SAR
systems. The more advanced concepts employ a multidimensional encoding of the transmitted waveforms to
further improve the performance and to enable a new class of hybrid SAR imaging modes that are well suited to
satisfy hitherto incompatible user requirements for frequent monitoring and detailed mapping. Implementation
specific issues will be discussed and examples demonstrate the potential of the new techniques for different
remote sensing applications. [C590]

"Innovative tools for radar signal processing Based on Cartan's geometry of SPD matrices &
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Information Geometry"
New operational requirements for stealth targets detection in dense & inhomogeneous clutter are emerging
(littoral warfare, low altitude asymmetric threats, battlefield in urban area...). Classical radar approaches for
Doppler & array signal processing have reached their limits. We propose new improvements based on advanced
mathematical studies on geometry of SPD matrix (symmetric positive definite matrix) and information geometry,
using that radar data covariance matrices include all information of the sensor signal. First, information geometry
allows to take into account statistics of radar covariance matrix (by mean of Fisher information matrix used in
Cramer-Rao bound) to built a robust distance, called Jensen, Siegel or Bruhat-Tits metric. Geometry on
ldquosymmetric conesrdquo, developed in frameworks of Lie group and Jordan algebra, provides new algorithms
to compute matrix geometric means that could be used for ldquomatrix CFARrdquo. This innovative approach
avoids classical drawbacks of Doppler processing by filter banks or FFT in case of bursts with very few pulses.
[C591]

"Dynamic stability of multi-inertial system"
Experience has shown that a considerable vibration, due to either hard or soft self-excitation, of the driven end
mechanism has often led to many design modifications (through build and test cycle). Conventional techniques of
representing driven end mechanism by a ldquoBlack Boxrdquo of lumped parameters fail to identify the source of
such undesirable structural oscillations. To make a viable computer model, it needs a more realistic approach,
i.e. representing driving and driven end explicitly in terms of the maximum possible number of represent able
subsystems. The approach would, indeed, take comparatively more computer time and space but still would be
cost effective in identifying the problem and determining a suitable compensation strategy if necessary.
Conventional methods to determine system stability does not suit for highly interactive multi-inertial system as
each structural element behave differently due to adjoining element. The paper describe AEW radar scanner
which is highly interactive electromechanical non-linear system. The scanner has two aerial bodies employed at
front and back of the carrier aircraft. Both make azimuth rotation in synchronization mode to cover 360 degree
coverage. The elevation rotation is based on demand angle of 5deg degrees in single instance as and when
demanded. State Space method is used to define all structural elements cascaded together to count for intra
element effects. The paper presents a novel technique to determine dynamic stability; the tendency of their
variables or components of a system to remain within defined and recognizable limits despite the impact of
disturbances. [C592]

"Speech Recognition using Dynamic Time Warping"
Speech Recognition is a technology enabling human interaction with machines. The design of a speech
recognition system capable of 100% accuracy is far from solved. This paper describes an isolated word, speaker
dependent speech recognition system capable of recognizing spoken words at sufficiently high accuracy. The
system has been tested and verified on MATLAB as well as the TMS320 C6713 DSK with an overall accuracy
exceeding 90%. The paper shows the memory efficiency offered by using speech detection for separating the
words from silence and the improved system performance achieved by using Dynamic Time Warping while
keeping in view the overall design process, supported by experimental results. In future, speech recognition can
serve as a means of data interoperability and distribution by allowing a mobile user (client) to retrieve information
from the data networks (GPRS, WEB) using a client server architecture. The satellite system can be used as a
wireless medium for accessing the data network. [C593]

"Design, substrates comparison and fabrication of 8-element high gain microstrip patch antenna"
In this paper, the design of single microstrip patch antenna at 2.5 GHz, simulated with different kind of substrate
materials using HFSS will be discussed. Subsequent to the selection of the most desirable substrate based on
simulated results, a design of 8 element microstrip patch antenna array at X-band (10 GHz) design and a
comparison of simulated and experimental results will be discussed. Typically low-cost, low-weight microstrip
base station antenna array with narrow beam forming capability are taken into account. In the small countries,
where the small area is required to cover by the emission of microwave beams through satellite only the tight
spotted areas have been covered. This patch antenna with narrow beam-width of approximately 20deg to 35deg
are required to complete the satellite communication coverage. Our goal will be to design such an antenna
having beamwidth of round about 20deg to 30deg in azimuth. Using three types of substrate materials FR4,
GML1000 and RT/Duroid 5880, the single patch simulated and experimental results are compared in conclusion.
[C594]

"Coupling geophysical modelling and geodesy to unravel the physics of active faults"
The major requirements of seismic hazard assessment must address mainly the information about the expected
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location, time and magnitude of the impending strong earthquakes, as well as the scenarios ground motion
associated with the possible future seismic events. While the quick notification of seismic events, appears
nowadays pretty well established, thanks to the development of regional and local seismic networks, in terms of
prevention more and more importance is devoted to studies of the inter- and pre- seismic earthquake cycle. To
improve the intra seismic and pre-seismic information, which may lead to an effective mitigation of seismic risk,
we are proposing an innovative approach, that combines Earth Observation data (GPS and SAR) and new
advanced approaches in seismological and geophysical data analysis. The employed EO data are the
observations acquired by means of SAR sensors, treated by Differential Interferometric techniques, the data
observation acquired by permanent GPS stations or Ã‚Â¿ad-hocÃ‚Â¿ campaigns of the observations done over
earthquake prone area. The aim is to combine the geophysical modelling of the faults with the surface
displacement measured with the two mentioned techniques. In particular, application of the DInSAR techniques,
using a stacking of interferograms, makes it possible, under the classical interferometric constraints (coherence,
baseline, etc.), to retrieve a vertical displacements map, referred to a temporal interval, over areas where
seismic fault system are localized. The displacements fields coming from GPS/DInSAR and other additional
information, constitute the input for the geophysical model which shall indicate whether the fault is in a
Ã‚Â¿critical situationÃ‚Â¿. [C595]

"SBAS-DInSAR GRID processing on-demand: A case study"
We present the results of the first experiment to Ã‚Â¿plugÃ‚Â¿ the Small BAseline Subset (SBAS) DInSAR
algorithm into a GRID-based system; the key idea is to combine the robustness of the exploited advanced
interferometric SAR approach with the high computing capability provided by a GRID environment. In particular,
we have exploited the low-resolution SBAS algorithm and we benefited of the availability of the ESA Grid
Processing-on-demand environment. The presented results, carried out on ENVISAT data, provide a overview of
the main characteristics of the implemented SBAS-GRID processing solution. [C596]

"Acquisition of reflected GPS signals for remote sensing applications"
Reflected GPS (Global Positioning System) signals, known as multipath signals are one of the contributing
factors in error sources during navigation and are therefore mitigated during position and velocity calculations.
However, they can be utilized in various remote-sensing applications as they contain valuable information
regarding the reflecting surface. One of the major challenges for the practical realization of any remote sensing
system based on GNSS (Global Navigation Satellite System) signals is the reception of weak reflected signals
owing to their appalling signal to noise ratio. This paper describes the detection and acquisition of reflected GPS
signals using a custom made LHCP (Left Hand Circularly Polarized) high gain helical antenna and a two-channel
GPS front end and data capturing device intended for the simultaneous acquisition of direct and reflected GPS
signals. Details of some initial experiments are presented. [C597]

"A new propagation prediction tool for earth-space geometries for the advanced refractive effects
prediction system (AREPS)"
AREPS is the U.S. Navypsilas designated software tool ** for radar performance simulation and analysis. For
well over 20 years it has been used to provide accurate propagation predictions in realistic refractive
environments for terrestrial radar systems from VHF (~100 MHz) to Q-band (~60 GHz). Recently, the range of
applications for AREPS has been extended by the addition of a communications prediction capability at high
frequencies (HF, ~2 MHz-30 MHz) which includes both surface wave and ionospheric sky wave coverage for
beyond line-of-sight propagation paths. In this paper we describe the latest addition to AREPS, which uses
refractive height profile input along with a newly developed ray trace capability to provide signal strength
estimates for earth-to-satellite communications. By including atmospheric refractivity the model becomes
especially useful for determination of antenna pointing angles in strongly refracting environments and for low-
elevation satellites for which ray paths through the atmosphere may be very long. The model includes an orbital
location prediction capability which uses two-line element sets (TLE) which are widely available on the Internet
for non-classified systems and generally available for classified systems for designated users. The model
provides a transparent homing procedure which determines the launch angle for the direct ray connecting
transmitter to satellite and, in some situations, for the earth reflected mode. Possible ray blockage by terrain for
low elevation satellites can be investigated by including DTED terrain elevation data in the analysis. [C598]

"Improving Delay Performance in UMTS/WLAN Integrated Networks with Global Gateway Router"
This paper presents efficient methods of vertical handoffs from UMTS to WLAN and vice versa in a loose
coupling architecture. When a mobile terminal (MT) moves from UMTS to WLAN, it performs mobile IP (MIP)
registration with home agent (HA). Subsequently, HA needs to perform location update signaling with UMTS
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network to make the MT reachable from UMTS. If HA is deployed at gateway GPRS support node (GGSN), all
incoming packets from the Internet to an MT are routed via GGSN and average packet-delay increases when
the MT is in loosely-coupled WLAN. MIP registration is also affected by the traffics between the Internet and
UMTS. To avoid this problem, HA can be deployed in WLAN IP network, but handoff delay from WLAN to UMTS
will be more because an MT cannot send MIP-registration request to HA before the establishment of PDP
context in UMTS network. We propose efficient handoff methods with simple modification in GPRS tunneling
protocol (GTP) and HA functionality by placing a global gateway router. Our ns-2 based simulation results show
that the proposed technique improves MIP registration during handoff from UMTS to WLAN and vice versa. It
also provides lower end-to-end packet delay for Internet services when an MT is residing in WLAN. [C599]

"SOSTAR-X System Integration and Flight Trials"
The SOSTAR-X system is an advanced airborne ground surveillance radar system. This multi-mode radar
demonstrator allows the acquisition of highly squinted and long range data in several SAR, classification and MTI
modes, as well as in simultaneous SAR/MTI modes. Furthermore, tracking functionalities are included. The radar
development was shared between the SOSTAR-X companies Dutch Space (NL), EADS (D), Galileo Avionica (I),
Indra Sistemas (E) and Thales (F). Flight trials on a Fokker F100 aircraft were performed in 2006 and 2007. This
paper presents a description of the SOSTAR-X prime item and radar sensor integration, the radar system
integration and tests as well as the aircraft installation and flight trials. [C600]

"Fusion of high resolution lidar and aerial images for object extraction"
The aim of this research is to extract objects i.e. buildings, trees and roads important for noise mapping but also
for applications such as 3D city modelling, land cover classification, change detection and many others. Earlier
research has focused on the extraction of these objects independently either from aerial imagery or LIDAR (Light
Detection and Ranging) data. This paper however, focuses on the extraction of these objects by fusing the
information captured by two independent sensors. A workflow has been developed for the extraction of these
objects automatically utilizing intensity and height values from LIDAR and the NDVI (Normalized Difference
Vegetation Index) from multispectral images. Major tasks include LIDAR data classification, segmentation and its
integration with the information extracted from aerial images. Buildings are extracted first and this facilitates the
extraction of other objects by refining the classification of LIDAR data. Results are evaluated and incorporated
into a GIS system for further analysis. [C601]

"A 20 Watt Micro-strip X-Band AlGaN/GaN HPA MMIC for Advanced Radar Applications"
In this paper a first iteration design, fabrication and test of a two-stage X-Band MMIC HPA in micro-strip
AlGaN/GaN technology is reported. With 20 V drain voltage operating bias point, at 3 dB compression point, the
HPA delivers a pulsed output power ranging from 21 to 28.5 W, an associated gain from 12.9 to 16.5 dB and an
associated PAE from circa 30% to 40%, over the 8-10.5 GHz frequency bandwidth. In the best performance
frequency points (8.5 and 9 GHz) the HPA exhibits a saturated output power of 30 W with an associated PAE of
40%. [C602]

"Proceedings of the 2008 second workshop on USE of remote sensing techniques for monitoring
volcanoes and seismogenic areas USEReST 2008"
The following topics dealt with: volcanic SO2emission monitoring; Global Ozone Monitoring Experiment; GOME-2
satellite; geophysics-geodesy coupled model; active faults; microwave interferometic sensor; space analysis; time
analysis; active volcano deformation; data acquisition; data product generation; volcanic crisis; seismic hazard
assessment; Vrancea area; Romania; Europe; Interferometric Synthetic Aperture Radar; InSAR data; finite
element method; Tenerife Island; Spain; Global Positioning System; GPS-DInSAR observation; Robust Satellite
Technique; RST assessment; volcanic ash plume identification; volcanic ash tracking; lava flow mapping; Piton
de la Fournaise; La Reunion island; volcanic deformation mapping; Permanent Scatterer InSAR; PSInSAR;
Globvolcano project; landscape response monitoring; tectonic forcing; central Badakhshan-Hindukush-Pamir
Region; lava flow fractal modeling; volcanic plumes trajectory matching; volcanic plume dispersion modeling;
thermal anomaly monitoring; gravity observation; La Palma; Canary Island; New Zealand; hot spot detection;
photogrammetric survey; light detection and ranging; LIDAR survey; Sciara del Fuoco; Stromboli eruption
monitoring; ground deformation measurement; radar interferometry; Hazara Kashmir Syntaxis; northern Pakistan;
Auckland; differential synthetic aperture radar; DSAR; ground-based radar remote sensing; volcanic ash
eruptions; numerical model; quantitative application; Sicily Island; Italy; surface deformation pattern; L-band
mission; global tectonic activities monitoring; Kalman Filter; earthquake prediction; seismogenic layer monitoring;
Advanced Land Observing Satellite; ALOS observation; JAXA mission; earthquake monitoring; AD 2008; Support
for Aviation for Volcanic Ash Avoidance; SAVAA; MSG satellite; Spinning Enhanced Visible and Infrared Imager;
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MSG-SEVIRI measurement; AD 2006 11 24; Mt. Etna eruption; African active volcanic zone; Italian Space
Agency; Agenzia Spaziale Italiana; Sistema-- Rischio Vulcanico; ASI-SRV optical sensor data processing
modules; seismogenic areas; ASI Pilot Project; volcanic risk monitoring; Earth observation; EO Data; Mauna Loa;
Kilauea volcanoes; Hawaii; land subsidence investigation; groundwater overexploitation; Tehran; Iran; and with
AD 2004 to 2007. [C603]

"Embedded Digital Signal Processing for Radar Applications"
In the last ten years, there has been significant emphasis on advancing sensor systems with active electronically
scanned antennas (AESAs). The recent advances in computing technologies make it affordable to exploit the
flexibility of AESAs using very high performance embedded computers for signal and image processing. This
tutorial presents an overview of applications demanding real-time embedded computing, an introduction to
hardware and software implementation techniques, recent advances in hardware and software standards to
achieve rapid technology insertion, and a look into observed embedded computing trends. [C604]

"Modern CFAR techniques in heterogeneous radar clutter scenarios"
This talk will provide an overview of adaptive radar signal processing starting from the early work of Howells,
Applebaum and Widrow on adaptive arrays. The sample matrix inverter (SMI) method and its variants will be
discussed in some detail. The focus of the discussion will be on the constant false alarm rate (CFAR)
characteristics. These methods are based on the formation and inversion of a sample covariance matrix.
Problems encountered in covariance estimation on account of heterogeneous training data will be discussed from
a phenomenological, systems, and statistical perspective. The resulting impact on adaptive processing
performance will be addressed. Statistical and ad hoc techniques for characterizing heterogeneous training data
will be discussed. Intelligent training data selection schemes will be presented and analyzed. The performance of
candidate adaptive processing methods employing intelligent training data selection will be presented using
simulated and measured data. This course is suited for both the practicing engineer seeking practical aspects of
basic and advanced adaptive radar techniques as well as for scientists and engineers from academia and
government interested in a tutorial exposition emphasizing theoretical aspects of adaptive radar. [C605]

"STAP II-Advanced concepts"
Space-time adaptive processing (STAP) is an advanced signal processing methodology for the Ground Moving
Target Indication (GMTI) mode of airborne and space borne surveillance radar systems. It is used to mitigate
motion-induced spread-Doppler clutter that interferes with the echo from ground targets. The course will develop
and clearly illustrate the GMTI problem from first principles, showing the need for STAP processing. Traditional
STAP processing solutions will be derived from a detection probabilistic perspective-the most pertinent metric for
radar. Additionally, the course covers state-of-the-art STAP techniques that address many of the limitations of
traditional (ideal) STAP solutions, offering insight into future research trends. [C606]

"STAP I-Architectures and algorithms"
Space-Time-Adaptive Processing (STAP) is becoming an integral part of modern airborne and space-based
radars for performing Airborne Moving Target Indicator (AMTI) and Ground Moving Target Indicator (GMTI)
functions. STAP is an application of optimum and adaptive array processing algorithms to the radar problem of
target detection in ground clutter and interference with pulse-Doppler waveforms and multi-channel antennas
and receivers. Coupled space-time processing is required to optimally mitigate the Doppler spreading of ground
clutter induced by radar platform motion. This tutorial will begin with the fundamentals of adaptive beamforming
and radar pulse-Doppler processing, move through principles and application of STAP, and conclude with a brief
overview of some advanced current research topics. Optimum STAP and a taxonomy of practical STAP
architectures and algorithms will be described in depth. Key aspects of a practical STAP algorithm include the
methods for estimating the background interference, proper subspace selection, and the technique for computing
STAP filter weights. Algorithms for providing rapid convergence, robustness to clutter inhomogeneities,
robustness to steering vector calibration errors, and reduced computational complexity will be described. The
effect of STAP on subsequent detection and target parameter estimation algorithms will be discussed, with some
emphasis placed on adaptive monopulse approaches for STAP radars. Simulation and experimental data will be
used to illustrate STAP concepts and algorithmic issues. [C607]

"Waveform analysis and design"
Summary form only given.Fundamental tools for radar signal analysis-the matched filter response and the
ambiguity function-are briefly discussed and demonstrated on basic signals: LFM pulse, coherent pulse train and
a coherent train of LFM pulses. Advanced pulse compression signals and sidelobe reduction techniques are then

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 117 из 212



studied, including: frequency modulation (Costas, NLFM, multi-carrier), phase coding (Barker, Frank, P3, P4,
P(n,k), polyphase Barker, MPSL), inter-pulse diversity (complementary, step-frequency, orthogonal overlay),
weighting and mismatch filters. Also discussed are spectrum sidelobe reduction techniques (derivative phase,
Qudriphase transformation, Gaussian windowed sinc), periodic CW waveforms, and waveforms for non-coherent
pulse compression. MATLAB software tools for radar signal analysis will be demonstrated. [C608]

"Target recognition and polarimetric SAR"
This tutorial presents a state-of-the-art survey of advanced applications of Synthetic Aperture Radar (SAR).
Applications include: the detection and recognition of targets in SAR imagery, and the detection of targets under
trees (and in the open) using change detection (coherent change detection, full-polarization change detection,
etc). A fully polarimetric SAR sensor is described. Models of clutter and targets are developed from analysis of
full-polarization SAR imagery. Algorithms for optimum (GLRT) processing of full-polarization data are derived,
including the polarimetric whitening filter (PWF) and the polarimetric matched filter (PMF). Polarization-based
discrimination features (polarization entropy, anisotropy, etc.) are developed and applied to SAR image terrain
classification. Model-based and template-based target recognition systems are described and classifier
performance results versus resolution and polarization are summarized for 10-and 20-target classifiers. Super-
resolution algorithms are applied to SAR imagery and target recognition performance improvements
demonstrated. Multi-polarization and multi-pass change detection algorithms are developed and demonstrated
using UHF SAR imagery of targets under trees; fusion of multi-polarization coherent and non-coherent change
detection algorithms is demonstrated. The effect of SAR image compression on change detection performance is
quantified. Change detection performance using multi-pass VHF SAR imagery of targets under trees is
demonstrated using data gathered by the Swedish CARABAS SAR system. [C609]

"Digital beamforming for near-space wide-swath SAR imaging"
Inspired by recent advances in near-space technology and synthetic aperture radar (SAR) technique, this paper
presents one digital beamforming-based near-space wide-swath imaging technique. Near-space defined as the
space region between 20 km and 100 km, which is above storms and not constrained by orbital mechanics like
satellite or high fuel consumption like airplane. These advantages make many new capabilities that are not
accessible to current spaceborne or airborne SAR being possible for near-space SAR. This also offers an
opportunity to design new SAR imaging technique. This paper deals with conceptual design, as opposed to
technological implementation. Multiple beams in azimuth are used to suppress the possible azimuth ambiguities
for near-space high-resolution and wide-swath SAR imaging. An example near-space wide-swath SAR is
conceptually designed. Simulation results show that the combination of digital beamforming technology and near-
space platform can provide a promising solution for remote sensing applications. [C610]

"Data Mining on Imbalanced Data Sets"
The majority of machine learning algorithms previously designed usually assume that their training sets are well-
balanced, and implicitly assume that all misclassification errors cost equally. But data in real-world is usually
imbalanced. The class imbalance problem is pervasive and ubiquitous, causing trouble to a large segment of the
data mining community. The tradition machine learning algorithms have bad performance when they learn from
imbalanced data sets. Thus, machine learning on imbalanced data sets becomes an urgent problem. The
importance of imbalanced data sets and their broad application domains in data mining are introduced, and then
methods to deal with the class imbalance problem are discussed and their effectiveness are compared. Last but
not least, the existing evaluation measures of class imbalance problem are systematically analyzed. [C611]

"Multi-feed compared with single-feed end-fire antenna"
A new method of designing an end-fire plate antenna structure is presented in this paper. To improve directivity
and gain, different number of short end-fire antennas located along axis direction instead of single long end-fire
plate antenna. Compare with traditional single-feed plate antenna, multi-feed structure has excellent
performances. From the simulations and practical measurement, the conclusion can be made that this structure
is very advance to develop high-directivity end-fire antenna array. [C612]

"Intelligent multi-mission radar resources management"
Summary form only given. The capabilities of modern military multifunction/multi-mission/multi-role radars cannot
be fully realised by using older sensor control strategies, due to the advance in radar technology and the
complexity of the tactical environment. The most obvious radar management imperative is the real-time
optimisation of radar functionality & radar resource management to meet the changing operational mission,
according to an assessment of the current environment conditions and tactical requests from an external centre.
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The objective of the tutorial is to present: main principles of intelligent radar resources management; strategies
for radar time budget regulation; algorithms for: threat assessment, dynamic dwell priority allocation, real-time
dwell planning/scheduling, load handling/control,... new advanced tools for radar management simulation on
complex scenarios. The tutorial will be illustrated with simulation and campaign results of advanced Thales Multi-
function/Mission Radars (e.g. MASTER A radar). [C613]

"Invisibility cloaks-to manipulate light with materials and eliminate scattering of objects"
Invisibility cloaks, an advanced stealth technology that completely eliminates the scattering of an object in parts
of the electromagnetic (EM) spectrum is proposed by scientists in theory with some verification experiments. The
complex medium parameters for cloaks with arbitrary geometries can be analytically obtained, which highly
improve the flexibility for cloak design. The concept of the invisibility cloaks may lead to new and unexpected
developments in stealth technology. [C614]

"A prototype for the WISDOM GPR on the ExoMars mission"
This paper will describe a GPR prototype for the WISDOM-(Water Ice and Subsurface Deposit Observations on
Mars) experiment on the ExoMars mission. The operation principle as well as the instrument design is explained.
Simulations of the radar response to realistic geologic models of the Martian sub-surface are presented.
Measurements with a commercial GPR system in Mars analog geology on earth are shown. [C615]

"SHARAD radar signal processing technique"
SHARAD (SHAllow RADar) is the sub-surface sounding radar provided by the Italian Space Agency (ASI) as a
facility instrument to NASA's 2005 Mars Reconnaissance Orbiter (MRO). SHARAD has been launched on August
'05 and has started its nominal observation phase since November '06. Primary objective of its investigation is to
map, in selected regions, dielectric interfaces to depths of up to one kilometer in the Martian subsurface and to
interpret these interfaces in terms of the occurrence and distribution of expected materials, including rock,
regolith, water, and ice. SHARAD which is a wideband low-frequency nadir-looking pulse limited radar sounder
is expected to map Mars surface with a theoretical range resolution of 15 m in free space propagation, an along-
track horizontal resolution of 300-1000 m and an across-track horizontal resolution of 1500-8000 m, depending
on spacecraft altitude and terrain roughness. These performances can be reached by means of a focused
synthetic aperture processing. The processing chain has been specifically designed and developed by CORISTA
within SHARAD Ground Data System development activities with the aim of generating Level 1B products. This
paper will be focused on of Level 1B SHARAD data processing description. Some results will be presented using
SHARAD first data. [C616]

"A Stakeholder Led Accuracy Assessment System for Utility Location"
In the UK alone there are many millions of miles of underground utilities and records concerning their location
are often inaccurate, incomplete, or non-existent. As well as posing significant health and safety problems to
construction personnel, this problem brings with it large social and financial costs. This has led to increasing use
of Ground Penetrating RADAR (GPR) for utility location, but without detailed consideration of its efficacy in terms
of location accuracy. Therefore, Mapping the Underworld (MTU), a multi-university research project aimed at
ensuring improved accuracy in utility location, has been actively engaged in stakeholder consultation. As well as
providing much useful data on stakeholder needs, this is also providing a methodology for the assessment of
GPR utility location in terms of the factor of most importance to them-the degree to which the equipment
provides location within their own accuracy requirements. Also, in order to provide consistency in the
assessment methodology, MTU intends to construct a state-of-the-art test facility for assessing location
equipment accuracy within tight tolerances. This will yield a combined methodology for reliable testing of location
equipment, coupled to an accuracy assessment system weighted in a manner acceptable to stakeholders.
[C617]

"Improved Bow-Tie Antenna for Pulse Radiation and Its Implementation in a GPR Survey"
In our previous works we developed an improved UWB bow-tie antenna for high-resolution GPR applications.
The antenna has been designed to detect small shallow-buried objects for which it should be able to transmit
short pulses with very small late-time ringing. It has been shown theoretically that in comparison with
conventional bow-tie or dipole antennas, this antenna radiates significantly stronger pulses in its broadside
direction with very small late-time ringing. In this paper, experimentally we compare the antenna with a
resistively-loaded planar dipole which is commonly used for GPR. It has been found that the antenna exhibits
superior characteristics in terms of significantly larger amplitude of the transmitted pulses and much smaller late-
time ringing. Furthermore, the antenna has been implemented in a commercial GPR system and tested in real
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GPR surveys. In this paper we demonstrate that the implementation of this antenna results in clear B-scan
images which allow one to easily observe the detail of the shallow subsurface. [C618]

"A Clutter Canceller for Continuous Wave GPR"
In this work an innovative clutter canceller for Continuous Wave GPR (Ground Penetrating Radar) has been
designed and implemented. An IQ modulator has been used to build up the central part of the device. The IQ
modulator replaces more expensive components like digital controlled phase shifters and attenuators. This device
also have wider dynamics with respect to linear vectorial modulator. To prove the feasibility of the system, the
effect of signal feedthrough for IQ modulators is studied. Tests and measurements of the complete device are
exposed. [C619]

"Calibration report of the SHARAD instrument"
The Mars Shallow Radar Sounder (SHARAD) is an HF (20 MHz) Sounding Radar embarked onboard the Mars
Reconnaissance Orbiter (MRO) spacecraft. SHARAD on-ground calibration activities have been limited to the
characterization of the SEB (SHARAD Electronic Box), not having been possible to perform extensive
characterization of the flight antenna nor end-to-end calibrations on ground. Scope of the present document is to
define the activities to be carried out in-flight in order to ensure SHARAD products calibration. The calibration
needs are assessed and an overall calibration strategy is then defined, leading to the identification of the data
sets to be collected and relevant processing to be applied. The document also address how to exploit the
available calibration data (from both on-ground and in-flight calibration) to correct SHARAD products, and the
organization of the calibration database. [C620]

"Earth Observation Remote Sensing and GIS Services for Monitoring of Integration Systems"
Today availability of using the high resolution of space imagery creates a positive environment on application of
space technology for monitoring of integrated systems in different areas of industry and commercial purposes.
They are an airborne, unmanned aerial vehicles (UAV) and satellite Synthetic Aperture Radar and LIDAR multi-
spectral and hyper-spectral sensors. One of the advance methods of feasibility study of appropriate services for
monitoring of integration systems is based on remote sensing data and GIS developments. Objective of this
approach is to improve safety, security aspects of integration systems, reduce survey costs and improve
transportation and transmission efficiency through an increased monitoring frequency. Conceptually monitoring
the integration system is structured into four main system components: (1) the Pipeline Operator System (POS),
which is the part of the monitoring system which is used by the pipeline operator for delivery and handling of
alarms and for specifying the monitoring characteristics for different parts of the pipeline network. (2) the Pipeline
Information Management System (PEMS), which stores all relevant information on the pipeline network, the
environment around it, and the integrity monitoring and which provides analyses and scheduling functionalities
for the pipeline operator. The PIMS also includes an alarm production system, which decides what hazards
should be considered as alarms. (3) the Hazard Extraction System (HES), which extracts the hazard report
information out of the basic remote sensing imagery layers, using advanced image interpretation techniques. (4)
the imagery Collection System (ICS), which collects the required remote sensing imagery with a suit of both
spaceborne and airborne platforms and different types of sensors, conform the monitoring priorities. In the ICS all
these means are scheduled optimally conform the specified priorities of the pipeline operators and the weather
and season conditions- . Here also the data are pre-processed to remote sensing basic imagery layers. The four
components in principle can be independent of each other so that maximal flexibility exists. Also each system
component in itself is set up as much as possible in a modular and flexible way. By implementation of this above
mentioned issues, new technologies on sensors, platforms, data processing, data storage and transfer can be
integrated and the system easily can be extended to other operators or areas. The future integration systems
monitoring scenarios can only be turned into reality if sufficient supply from spaceborne data will be available for
reasonable economic conditions and with certain technical performance. Earth observation for appropriate
investigation requires very high resolution optical and in most cases radar sensors. Very high resolution is here
defined as a resolution of 1 meter and better. This scale is required to allow the detection of targets. Very high
resolution satellite observation, formerly limited to national and strictly classified reconnaissance tasks, has
become a commercial business in the recent years. However, national security users are still the basis for the
commercial viability of that business. Affected by satellites losses and pioneered with Space Imaging's IKONOS
satellite, better than 1 meter resolution optical data is now available for science and commercial use. [C621]

"GPS/TEC Estimation with IONOLAB Method"
Total Electron Content (TEC) is a key variable to measure the ionospheric characteristics and disturbances. The
Global Positioning System (GPS) can be used for TEC estimation making use of the recorded signals at the
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GPS receiver. Reg-Est method that is developed by F. Ankan, C.B. Erol and O. Arikan can be used to estimate
high resolution, robust TEC values combining GPS measurements of 30 s resolution obtained from the satellites
which are above the 10deg elevation limit. Using this method, it is possible to estimate TEC values for a whole
day or a desired time period both for quiet and disturbed days of the ionosphere. Reg-Est provides robust TEC
estimates for high-latitude, mid-latitude and equatorial stations. In this study, some important parameters of Reg-
Est such as ionospheric thin shell height, weighting function and receiver-satellite biases are investigated. By
incorporating the results of the investigation, Reg-Est algorithm is developed into IONOLAB method. Thin shell
model height is an important parameter for Single Layer Ionosphere Model (SLIM). In this study, it is shown that
IONOLAB provides reliable and robust TEC estimates independent of the choice of the maximum ionization
height. Signals from the low elevation satellites are prone to multipath effects. In order to reduce the distortion
due to multipath signals, the optimum weighting function is implemented in IONOLAB, minimizing the non-
ionospheric noise effects. GPS receivers record both pseudorange and phase data of signals. IONOLAB can
input absolute TEC computed from the pseudorange measurements or phase-corrected low-noise TEC. The
TEC estimates for both of these inputs are in good accordance with each other. Thus, taking either
pseoudorange or phase-corrected measurement data as input, high resolution, robust TEC estimates can be
obtained from IONOLAB. Another important parameter for TEC estimation is satellite-receiver instrumental
biases. The biases are the frequency dependent delays due- to satellite and receiver hardware. In order to
compute TEC, satellite and receiver biases should be removed from GPS measurements correctly. However, the
proper procedure of how to include them in the TEC computation is generally vaguely defined. IONOLAB
suggests a technique for inclusion of the hardware biases obtained from the web for TEC estimates that are
consistent with the results from the IGS analysis centers. [C622]

"The TerraSAR-X and TanDEM-X Satellites"
TerraSAR-X is a multi-role SAR Satellite with active phased array antenna technology which will be the
backbone of the next German national radar Earth observation mission. With its large variety of different SAR
imaging modes and its high operational flexibility, TerraSAR-X will ideally serve both the scientific community and
users from the industrial sector. The innovative satellite system design is based on the rich experience from past
German and European SAR space missions like X-SAR, SRTM, ERS 1&2 and Envisat combined with state-of-
the-art Earth Observation Bus technology as used e.g. on the CHAMP and GRACE satellites. In a preparatory
effort co-funded by the national agency DLR and its industrial partner EADS Astrium, the main new, performance
critical SAR features of TerraSAR-X were thoroughly studied, and a sound market analysis was undertaken to
define individual system requirements concerning image product characteristics and availability. The paper
describes the TerraSAR-X system design and performance, with emphasis on the SAR instrument and SAR-
relevant features of the satellite bus. SAR product performance relevant elements of the satellite system
architecture are discussed in particular. Also the additional payloads flying on TerraSAR-X -the Tracking,
Occultation and Ranging experiment (TOR) furnished by the GeoForschungszentrum Potsdam (GFZ) and the
Taser Communication Terminal (TCT) furnished by DTR with the industrial prime contractor Tesat-are briefly
introduced. Moreover, a short description on the TanDEM-X mission is given to generate a global Digital
Elevation Model (DEM) with an unprecedented accuracy. [C623]

"An innovative on-board processor for the real-time GPR monitoring of railway substructure
conditions"
The SAFE-RAIL system and the relevant processing unit are hereafter described as a success case for the
solution of an electromagnetic inverse problem in real-time applications. The SAFE-RAIL system on-board
processing unit is conceived for providing functionalities for real-time exploitation of raw data deriving from
microwave sensing action through innovative GPR equipment. In particular, the main objective, as per European
STREP project SAFE-RAIL statements, is focused on automatic interpretation of microwave sensed data
relevant to rail-track subsurface, aiming at characterizing the ballast and sub-ballast layer properties with
consequent extraction in real-time of geophysical parameters. A neural network based approach has been
exploited as an efficient way for solving the inverse problem through a "learning-by-examples" approach. The
capability of the SAFE-RAIL system in matching real-time performance requirements has been investigated.
System operability and cost-effective implementation issues have also been deeply addressed. [C624]

"Millimeter Wave Radar and EMI for Safety Drive Applications"
Latest situation of vehicle safety drive application systems and millimeter-wave radar used for those safety
systems are explained. Also, EMI concerns for those advanced electronic vehicle components are focused.
[C625]

"Comparison between Reflectance/Emittance Spectra of Iron-containing Minerals"
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Correct estimation of the distribution of the iron oxides in open pit mines and the neighbouring regions is a key
issue for the ecological state assessment of land cover. For this study airborne (satellite and aircraft) data
combined with in-situ and laboratory acquired data were used for assessment of the environmental state from
previous mining activities. As main indicator for presence of pollution the iron content was chosen since it could
be reliably identified in the ranges used in this study and because of the wide-spread iron in the most of the
rock types and soils. The number of samples from every source was taken in the way to be statistically
confident. Soil samples together with GPS measurements were collected during a field campaign in the study
area for two types of laboratory measurements -chemical and mineralogical analysis and non-destructive
spectroscopy. Spectroscopy measurements (laboratory, in-situ and satellite) in visible and near infrared (VNIR)
and thermal (TIR) ranges were performed using follows spectrometric systems: ISOH, 0.4-0.8 micrometers;
SRM, 0.4-0.82 micrometers; TIRES, 8-16 micrometers; ASTER, 0.4-16 micrometers. Spectral transformations
such as normalized difference and relation using two wavelengths were applied for the proper comparison
between the data obtained from different sources. Dependence between various spectral transformations and the
quantitative content of the iron was established. The achieved results proved that this methodology could be
extended for other regions of the country polluted by mining activities mostly by cooper or lead plants. [C626]

"Investigation of Convenient Antenna Designs for Ultra-Wide Band GPR Systems"
This paper proposes the planar and 3-dimensional ultra-wide band (UWB) antenna types suitable for hand-held
and vehicle mounted impulse GPR systems. On this scope, bow-tie, spiral, TEM horn, dielectric-loaded Vivaldi,
multi-sensor adaptive and array model antenna configurations are designed, simulated and measured. The
numerical and experimental results are presented with performance comparisons. [C627]

"A Spectrally pure 5.0 W, High PAE, (6-12 GHz) GaN Monolithic Class E Power Amplifier for
Advanced T/R Modules"
This paper introduces a new highly efficient broadband monolithic class-E power amplifier utilizing a single 0.25
um times 800 um AlGaN/GaN field-plated HEMT producing 8 W/mm of power at 10.0 GHz. The HPA utilizes a
novel distributed broadband class-E load topology to maintain a simultaneous high PAE and output Power over
(6-12 GHz). The HPA's peak PAE and output power performance measured under three pulsed drain voltages at
7.5 GHz are: (67%, 36.8 dBm @ 20 V), (64%, 37.8 dBm @ 25 V) and (58%, 38.3 dBm @ 30 V). The new
broadband load also provides a spectrally pure output power response under CW and pulsed modulated RF
input conditions. The HPA spurious free performance is evident from its low AM and PM noise figures of <-125
dBc at 10 KHz from carrier and <-130 dBc at 15 KHz from 10 GHz respectively. To the best of our knowledge,
this is the highest ever reported performance for a high power, 6-12 GHz GaN class-E power amplifier. [C628]

"Development of the Hand held dual sensor ALIS and its evaluation"
GPR has been thought a useful sensor for detection of buried land mines, but no GPR has been practically
deployed in humanitarian demining. Since 2002, we have developed a new hand-held land mine detection dual-
sensor ALIS. ALIS is equipped with a metal detector and a GPR, and it has a sensor tracking system, which can
record the GPR and Metal detector signal with its location. It makes possible to process the data afterwards,
including migration. The migration processing drastically increases the quality of the image of the buried objects.
ALIS uses two different GPR systems, namely VNA (Vector Network Analyzer) based GPR and an Impulse GPR.
VNA based GPR can provide better quality GPR images, although the impulse GPR is faster and light weight.
ALIS evaluation tests have been held in mine affected courtiers including Afghanistan, Croatia, Egypt and
Cambodia. In the two-month evaluation test in Cambodia, ALIS worked without any problem. After some
demonstrations and evaluation, we got many useful suggestions. Using these advises, we have modified the
ALIS and it is now more easy to use. ALIS will be commercialized in 2007. [C629]

"Array-Based GPR for Shallow Subsurface Imaging"
Recently we have reported development of an UWB array-based time-domain Ground Penetrating Radar for
landmine detection. The radar is designed to be used within a vehicle-mounted multi-sensor system for
humanitarian demining and produces 3D images of subsurface by ID mechanical scanning. In this paper, we
demonstrate imaging capabilities of the developed system. The imaging capability of the radar is realized via
electronic steering of the receive antenna footprint in cross-scan direction and synthetic aperture processing in
along-scan direction. Imaging via footprint steering allows for drastic increase of the scanning speed. [C630]

"An Overlapped Scan Method for Enhanced 3D Radome Characterization"
An aircraft's nose cone is a protective cover for the aircraft that not only provides aerodynamic stability, but also
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typically serves as an electromagnetically transparent shield for a radar that is located behind it. Formally known
as a radome, these thin, multilayer fiberglass covers have desired electrical performance parameters to ensure
proper radar signal transmission and reception. Of particular importance are the transmission efficiency and
horizontal beam deflection as seen throughout the radome. Over time, radomes deteriorate in response to
moisture, bird strikes, lighting strikes, aging, delaminations, and the like. There is to date, however, very little
literature on visualizing, localizing, and characterizing transmission efficiency errors of radomes in a 3D rendering
based on measured data. This paper introduces a new method for accomplishing this by introducing a new
mathematical technique for processing received signals of adjacent scans. [C631]

"TH1C: Advances in Radar Systems"
First Page of the Article [C632]

"Analysis and simulation of LCL series Resonant Full Bridge Converter using PWM technique with
load independent operation"
LCL series Resonant Full Bridge Converter (SRFBC) is a new, high performance DC-DC converter. High
frequency dc-dc resonant converters are widely used in many space and radar power supplies owing to their
small size and light weight. The limitations of two element resonant topologies can be overcome by adding a
third reactive element termed as modified series resonant converter (SRC). A three element resonant converter
capable of driving voltage type and current type load with load independent operation is presented. These
converters are analyzed by using the state space approach is presented. Pulse Width Modulation is employed to
control and regulate the output voltage. The purpose of this paper is to study the performance of the three
elements LCL series Resonant full bridge Converter with capacitive and inductive output filler under Pulse Width
Modulation keeping the switching frequency constant is presented. The LCL SRFB converter is simulated using
PSPICE software and the results are verified experimentally on a prototype converter. [C633]

"Design and construction of a large test site to characterize the GPR response in the vadose zone"
In this work Ground Penetrating Radar (GPR) and Time Domain Reflectometry (TDR) measurements are carried
out on a test-site. The test site consists of a pit filled with gravel and sand in which a pipe system for water
inflow is buried. The data are collected under different water charge conditions and the water level is monitored
by piezometers. TDR measurements are performed at various depths using a multilevel probe system. GPR
measurements are performed by using the single-offset reflection method with a system equipped with 250 MHz
and 500 MHz antennas. The results pertaining to the water table depth estimations, obtained by calibrating time
GPR section with TDR velocity data, have shown a good agreement with the piezometric responses. [C634]

"Characterization of inhomogeneous cylinders from transient data"
In this paper we propose a non linear inversion approach, which is able to characterize a scattering system from
the knowledge of the transient scattered field measured when only one electromagnetic source is used to
illuminate the objects. Such a source radiates a double-frequency Gaussian incident pulse, that is a pulse shape
whose spectrum assumes its maximum value around two different frequencies. The inversion problem is
formulated in the frequency domain rather than directly in the time domain and an iterative method is exploited
to retrieve the unknown permittivity and conductivity profiles. The proposed strategy works in the canonical two-
dimensional scalar case and its reconstruction capabilities are tested against experimental data concerning
inhomogeneous targets. [C635]

"Time-frequency domain signature analysis of GPR data for landmine identification"
In this paper, the problem of detecting buried antipersonnel (AP) landmines is tackled in the broader context of
target identification: determining relevant features, extracted from impulse ground-penetrating radar (GPR)
signals, which can be used to classify landmines. These features are extracted in the time-frequency domain
using the Wigner-Ville distribution (WVD) and the wavelet transform (WT). Radar data are collected using the
MINEHOUNDTM hand-held dual-sensor system over two types of soil and for different landmines and objects.
The Wilk's lambda value is used as a criterion for optimal discrimination. Results show that time-frequency
signatures from WVD contain more valuable information than the features extracted using WT. Therefore, they
could improve landmine and false alarm classification and help to differentiate between two different landmines.
[C636]

"Directional Borehole Radar Calibration"
We are developing an innovative low noise borehole radar system that is designed for a single borehole
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providing 3D imaging capabilities. Harsh and changing operating environments are challenges to the electronic
design. Low noise systems are particularly sensitive to operating conditions. After a brief introduction, testing and
calibration methods are introduced. Included are new measurement results and figures depicting the practical
results achieved so far. [C637]

"Analysis of Directional Borehole Radar Measurement Data"
We developed a new directional borehole radar system with an array of optical electric field sensors as
receivers. The system was tested in a field test site in order to assert its ability to detect three dimensional (3D)
location of a subsurface tunnel. In this paper, the result is shown with a comparison to a result obtained by
RAMAC directional borehole radar system. It is found that the optical electric field sensors are able to obtain
highly coherent signals, that is necessary for the accurate estimation of a target azimuth direction, over the
RAMAC system. The mutual coupling effect that deteriorates the coherence is also discussed. The azimuth
estimation of the subsurface tunnel, which is located 5.5m apart from the tunnel, showed good agreement with
the actual direction to an error of within 10 degree. [C638]

"Low Frequency GPR in Difficult Terrain"
Many subsurface investigations are requested in areas unsuitable for most geophysical methods. In some
instances, difficult terrain prevents surface coupling with transmitters, receivers, or other instrumental
components. In other instances, such as in urban areas, spatial restrictions prohibit the use of seismic methods.
Ground penetrating radar (GPR) is one method that can be used to attempt data collection in these difficult
areas. In this paper, we will demonstrate the application of low frequency GPR to map a sloping bedrock surface
configuration in an urban setting with the aforementioned site limitations. The sloping bedrock surface with a
relief of approximately 21.5 meters underlies a stabilized slide area resulting from a failed retaining wall. 40-MHz
and 100-MHz antenna systems were employed on boulder rip-rap (used to stabilize the slide area) and within an
apartment house complex. Seismic refraction and surface wave investigations were performed to help constrain
the GPR data interpretation and to provide bedrock integrity information. [C639]

"Long-Range Target Classification in a Cluttered Environment Using Multi-Sensor Image
Sequences"
Visual surveillance has been an active research area in computer vision and image processing, due to its crucial
role in helping military intelligence and law enforcement agencies to fight against crime and terrorist activities.
The goal of a visual surveillance system is to detect abnormal object behaviors and to raise alarms when such
behaviors are detected. After moving objects are detected, it is essential to classify them into predefined
categories, so that their motion behaviors can be appropriately interpreted in the context of their identities and
their interactions with the environment. Consequently, object classification is a vital component in a complete
visual surveillance system. RADAR (Radio Detection and Ranging) images are often undesirable in military
applications because they reveal the location of the imaging system. So we explore visible and infrared images
of ships which are generally more consistent than RADAR images and for which it is easier to compensate for
environmental effects. Recent advances in visible and IR imaging technology improves its ability to observe
objects at very long distances, but it is still militarily desirable to stay away as far as possible from potential
enemy ships, which may be observed at different viewing angles. Several methods have been described in
literature to perform the automatic classification of big ships (e.g. aircraftcarriers, combat ships, transportation
ships, etc) from images, but none of them are based on small boat classification. A Principal Component
Analysis (PCA) based target classification system is implemented for visible and IR small boat images which are
captured in a highly cluttered background environment. Two robust segmentation algorithms were implemented,
Graph-cut for grayscale IR small boat images, and Adaptive Progressive Thresholding (APT) for visible small
boat images. These algorithms are tested for images captured in a highly cluttered background. [C640]

"Evolution of GSM into the Next Generation Wireless World"
GSM is the most widely deployed 2ndgeneration digital cellular standard, with over 2 billion subscribers in some
213 countries and adding about 1000 new users per minute! Originally developed in the 1980s, and first
deployed in 1991, GSM is a TDMA+FDMA system, providing wide area voice communications using 200 KHz
carriers. Subsequently, GSM evolved into a 2.5G standard with the introduction of packet data transmission
technology (GPRS) and higher data rates via higher order modulation schemes (EDGE). More recently, GERAN
standards organization has been evolving further to coexist with and provide comparable services to 3G
technologies. In this paper, we first provide an overview of the traditional 2G and 2.5G GSM, and then discuss
the so-called "GERAN Evolution" into the 3G world. We conclude by detailing a few selected aspects of the
GERAN Evolution. Overall, we aspire to demonstrate that GERAN is a vibrant, living and growing technology that
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exploits the latest advances in communications and signal processing. [C641]

"Distributed and Layered Sensing"
One can easily envision future military operations and emerging civilian requirements (e.g. intelligent unmanned
vehicles for urban warfare, intelligent manufacturing plants) that will be both complex and stressing and will
demand innovative sensors and sensor configurations. The goal of our research into distributed and layered
sensing is to develop a cost effective and extendable approach for providing surveillance for a variety of
applications in dynamically changing military and civilian environments. Within distributed and layered sensing,
we foresee a new sensor archetype. In this paradigm, sensors and algorithms will be autonomously altered
depending on the environment. Radars will use the same returns to perform detection and discrimination, to
adjust the platform flight path and change mission priorities. The sensors will dynamically and automatically
change waveform parameters to accomplish these goals. Disparate sensors will communicate and share data
and instructions in real-time. Intelligent sensor systems will operate within and between sensor platforms such
that the integration of multiple sensor data provides information needed to achieve dynamic goals and avoid
electromagnetic fratricide. Intelligent sensor platforms working in partnership will increase information flow,
minimize ambiguities, and dynamically change multiple sensors' operations based upon a changing environment.
Concomitant with the current emphasis on more flexible defense structures, distributed and layered sensing will
allow the appropriate incremental application of remote sensing assets by matching resources to the situation at
hand. In this paper, we discuss the electromagnetic compatibility (EMC) issues that must be addressed and
understood as part of the development of a futuristic intelligence, surveillance and reconnaissance concept
utilizing distributed and layered sensing waveform diverse systems. These systems involve the innovative
integration of cutting edge technolog- ies such as: knowledge-based signal processing, robotics, wireless
networking waveform diversity, the semantic web, advanced computer architectures and supporting software
languages. This concept is projected as an autonomous constellation of air, space, and ground vehicles that
would offer a robust paradigm to build toward future deployments. The goal is to develop waveform-time-space
adaptive processing for distributed apertures that could reduce EMC issues. [C642]

"Experimental HF radar trial of real-time STAP"
An alternative multi-static HF radar architecture, known as the Forward-Based Receiver Augmentation (FBRA)
system, has been developed and tested by the Defence Science and Technology Organization [1]. The
experimental system has performed beyond expectations in a number of trials involving targets of interest. This
is not only due to the impressive hardware capabilities, but also the advanced signal processing for clutter and
interference mitigation, particularly STAP which was shown to be indispensable for the successful operation of
the system. This paper describes the real-time STAP algorithm in the FBRA system, and demonstrates its
experimental detection performance on a cooperative aircraft target with flight path "ground truth" data available
from on-board GPS logging equipment. [C643]

"A Novel Indoor Heat Source Distribution Surveillance System through Sensor Network"
A novel method is advanced in this approach; using cheap sensor module and combining a characteristic of
sensor networks to attend to an overall monitoring, low-cost, and simplify. However, several systems use
different kinds of sensor (i.e. radar, ultrasonic, and laser-scanner). They might be expensive, complexity and the
monitoring area are limited. And in our research, a concept of image processing is recommended. Our sensor-
board is produced by Dr Robot, Inc., pyroelectric human motion sensor module, the sensor can detect a motion
and a presence alarm of target. The goal of our system is to save energy by controlling light and air condition.
Users can get the heat source distribution; and control the air condition through our system effectively. [C644]

"VPH+: An Enhanced Vector Polar Histogram Method for Mobile Robot Obstacle Avoidance"
VPH+, an enhanced vector polar histogram method (VPH), is developed for mobile robot equipped with laser
radar to avoid obstacles more efficiently in complicated environment. The isolated obstacle points detected by
laser radar are grouped into different obstacle blocks, so the robot can predict some obstacles outside its safe
distance and avoid them in advance. Meanwhile, the speed of the robot and the heading deviation (between
robot heading and robot-goal direction) are combined into the cost function which aims to find out the desired
direction for the robot to reach the goal in minimum time. The efficiency and capability of the VPH+ method
were testified with some contrast methods in real experiments as well as simulation tests, and the results
showed that our method could allow the robot to move more smoothly and time efficiently. [C645]

"The Advanced Hawkeye as a System of Systems?"
There are differences between a traditional system of components, which requires its parts to be fully defined

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 125 из 212



and unalterable throughout its lifecycle, and a system of systems (SoS), which typically displays emergent
characteristics over time and has the potential to evolve over its lifetime. This paper will focus on identifying the
differences, in both structure and behavior, between a system of components and a SoS. This will be
demonstrated by relating the Advanced Hawkeye, which is currently being developed by Northrop Grumman, to
the five differentiating characteristics of autonomy, belonging, connectivity, diversity and emergence, as defined
by Boardman and Sauser in their paper entitled, "system of systems-the meaning of of." This paper will not
classify the Advanced Hawkeye as being a system or a SoS, but will instead use these five characteristics to
identify the advanced Hawkeye as existing someplace between the two extremes, as a complex system. The
Advanced Hawkeye has been designed based on the E-2C Hawkeye 2000 configuration, and features upgrades
to radar, communications, navigation and other aircraft systems, which will improve its supportability and
readiness. The Advanced Hawkeye is a complex system, with multiple capabilities, making it a prime example to
use for this project. Due to its complexity, and the classified nature of the aircraft, this paper will focus on a
broad overview of the aircraft and its relationship to the five aforementioned differentiating characteristics. In
addition, insight into the management issues that systems engineers face when dealing with a complex system,
rather than a traditional system of components, will be addressed. [C646]

"TE21 Second-Harmonic Gyro-TWT Amplifier Experiment"
Summary form only given. A second-harmonic TE21gyro-TWT has been constructed and is ready for hot testing
at UCD that is predicted to produce 50 kW in Ka-band with 20% efficiency, 30 dB saturated gain and 3%
bandwidth. The device is driven by an axis-encircling electron beam from a Northrop Grumman cusp gun. There
is considerable interest in millimeter-wave amplifiers to be used in high-resolution advanced radar and
communications applications. The gyro-TWT is an excellent candidate for these applications because of its
potential to produce high power at millimeter-wave frequencies with broad bandwidth. There have been
significant advancements in fundamental cyclotron frequency mode gyro-TWTs; however, they require
superconducting magnets which increases the size, weight and complexity of the gyro-TWT. The required
magnetic field for a gyro-TWT for a given frequency of operation is reduced by the number of the cyclotron
harmonic; thus, with harmonic operation the gyro-TWT can potentially operate at high frequencies with
conventional magnets or even permanent magnets. Unfortunately, gyro-TWTs operating at harmonics with a
magnetron injection gun (MIG) suffer a significant loss in efficiency especially at higher harmonics. An axis-
encircling beam is better suited to interact in a harmonic device. The gyro-TWT was carefully designed for
stability. The device employs a sliced mode-selective circuit to suppress odd-order azimuthal modes by
interrupting their wall currents. Surrounding the interaction circuit is a lossy cylinder to absorb the radiated power.
Furthermore, the gyro-TWT uses the concept of distributed loss to suppress the TE41(4)gyro-BWO mode, the
strongest oscillatory threat for this gyro-TWT. The first 30.5 cm of the interaction circuit has a wall resistivity
2300 times that of copper to yield a stable interaction length of 220rwto suppress the TE41(4)mode gyro-BWO.
The last 11.5 cm of- the 42 cm circuit long does not have loss added so that the high power wave is not
attenuated. The cusp gun is currently being used for the UCD peniotron experiment. Hot testing of the second-
harmonic TE21gyro-TWT will begin upon completion of the peniotron experiment. [C647]

"Real-Time Demonstration of Mobile Broadcasting Services via MBMS"
MBMS (Multimedia Broadcast/Multicast Service) is a unidirectional point-to-multipoint (p-t-m) service which
allows to transmit data from a single source entity to a group of mobile users in a certain coverage region. In
order to investigate the performance of this IP datacast (IPDC) type of services over packet-switched cellular
networks like UMTS or GPRS, a real-time MBMS system demonstrator has been developed jointly by Nomor
Research, Siemens Networks GmbH, and Siemens AG. The unique setup covers most of the functionalities
specified for the various MBMS network elements, as well as realistic channel models for the specified MBMS
bearers. In addition, several advanced features are supported, including Application Layer Forward Error
Correction (AL-FEC), system-internal switching between p-t-p and p-t-m radio bearers, and user-defined
selection of different media services during operation. The whole setup is complemented by a streaming server
and multiple PDA clients connected via IP to the simulator. Hence, realistic multimedia content can be
broadcasted via the simulator in real-time, and the received quality at different mobile terminals can be
visualized immediately for different system parameter settings and media contents. Besides its live demonstration
capabilities, the presented platform can also be used as a valuable tool in research and development. [C648]

"Advanced Multimedia Services for Fast Moving Users on Trains."
An important current topic is the provisioning of multimedia services to users in fast moving vehicules (e.g., trains
or cars). As an example, the focus of the paper is on services to train-users. Different important open challenges
will be highlighted. First, an overview of current architectures for network connectivity to trains is presented. An
Ethernet-based solution with moving tunnels is detailed. Next, the business case of delivering video services to
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train users is introduced and critically assessed. A dependable video provisioning service is detailed, together
with an overview of the practical deployment of the service. [C649]

"Recent Advances in Magnetron Phase Locking: Effects of Frequency Chirps and Locking of
Multiple Magnetrons"
Summary form only given. Phase-locking is utilized today in many important applications, ranging from small
scale devices such as cardiac pacemakers to large scale devices such as radar. We have recently developed a
magnetron-specific model to qualitatively explain the various regimes observed in magnetron injection-locking
experiments, which utilize two continuous wave magnetrons: one functions as an oscillator and the other as a
driver. We have applied this model to study injection locking when the driver has a frequency chirp. The model
has also recently been extended to analyze peer-to-peer locking of two magnetrons of comparable powers and
frequencies. The feasibility of locking will be explored in terms of the variations in these parameters of the
individual magnetrons, as well as the degree of coupling among them. Locking of a larger number of such
magnetrons will be explored. A preliminary experiment is being conducted on the peer-to-peer locking of two
commercial KW magnetrons. [C650]

"Missile command-a Real Time Missile System with embedded guidannce control using Dijkstr's
algorithm"
This paper deals with the design of a real time missile system embedded with shortest path algorithm concept,
which helps for its guidance. The specialty of this paper is that each missile will have their own radar and can be
completely automatic i.e. dasiathe power to think on its ownpsila. Every missile launched will hit the target with
100% certainty. In the missile system we use the dasiaKey Conceptspsila. [C651]

"Enhanced protocols for pedagogical through mobile learning"
This paper is intended for on how mobile technologies can play an important role in the evolution of M-learning.
In Second Generation, GSM can be introduced in three ways such as general packet radio services, continuous
connection to the internet not requiring dial-up connection reaching up to 171.2 Kbits /s. Secondly, Blue tooth is
a chip technology, that allows short range data and voice transfer among mobile devices. Thirdly, multimedia
messaging service, which incorporates graphics and images into text messages. 2G services are frequently
referred as personal communications service (PCS) and SMS messaging is available for data transmission. In
third generation, EDGE can be introduced in two ways: as a packet-switched enhancement for general packet
radio service (GPRS), known as enhanced GPRS or EGPRS, and as a circuit-switched data enhancement called
enhanced circuit-switched data (ECSD). The services associated with 3G provide the ability to transfer both
voice data (such as making a telephone call) and non-voice data such as downloading information, exchanging
e-mail, and instant messaging. 4G will be the successor to 3G. It will feature high-speed mobile wireless access
with a very high data transmission speed. It also addresses the notion of pervasive networks, an entirely
hypothetical concept in which the user can be simultaneously connected to several wireless access technologies
and can seamlessly move between them. [C652]

"Advances in Lidar Transmitter Sources for Ocean-Atmosphere Remote Sensing"
Pulsed, tunable alexandrite lasers in combination with harmonic generators and Raman wavelength shifter form
a powerful and versatile tool for lidar (light detection and ranging) remote sensing. Such an integrated laser
system can generate any wavelength from ultraviolet to infrared with the necessary beam qualities required for
lidar measurement. This paper presents the development of injection seeded alexandrite ring lasers and linear
cavity alexandrite lasers that can be deployed in ocean-atmosphere lidar remote sensing. [C653]

"Direction of Arrival Estimation using Advanced Signal Processing"
Accurate estimation of signal direction of arrival (DOA) has many applications in communication and radar
systems. For example, in defense application, it is important to identify the direction of possible threat. One
example of commercial application is to identify the direction of emergency cell phone call such that the rescue
team can be dispatched to the proper location. DOA estimation using a fixed antenna has many limitations. Its
resolution is limited by the mainlobe beamwidth of the antenna. Antenna mainlobe beamwidth is inversely
proportional to its physical size. Improving the accuracy of angle measurement by increasing the physical
aperture of the receiving antenna is not always a good option. Certain systems such as a missile seeker or
aircraft antenna have physical size limitations; therefore, they have relatively wide mainlobe beamwidth.
Consequently, the resolution is quite poor. Also, if there are multiple signals falling in the antenna mainlobe, it
will be difficult to distinguish them. Instead of using a fixed antenna, an array antenna system with innovative
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signal processing would enhance the resolution of signal DOA. It also has the ability to identify multiple targets.
Two types of signal processing methods, model based and eigen-analysis estimation techniques, are presented
in this paper. The model based approach models the observed data as the output of a linear shift invariant
system driven by zero mean white noise. The signal's DOA can be estimated by evaluating the model
parameters. This approach has properties similar to the maximum entropy spectrum estimation. Some of the
problems in the maximum entropy method, such as the line splitting effect, are also observed in this method.
Two different processing algorithms are used to obtain the model parameters, and they are: 1. least mean
square (LMS) and 2. sample matrix inversion (SMI). The eigen-analysis method based on temporal averaging
has been investigated by many authors in the past (Sc- hmidt, 1986). However, temporal averaging requires
average over multiple time samples to estimate the covariance matrix. Sometimes, the radar system prefers to
have an estimated covariance in a single snapshot. We propose eigen-analysis based on spatial smoothing so
that we can have estimated covariance in a single snapshot. Performances based on several different spatial
averages are discussed in this paper. Extensive computer simulations are used to verify the processing
algorithms. For narrowband signals, both processing algorithms provide enhanced resolution and have ability to
resolve multiple targets as long as the number of targets is less than the system's degree of freedom. SMI
provides better performance than the LMS method due to the fact that this method is relatively immune to
excessive mean square error. However, for multiple wideband waveforms, sometimes the array antenna has
difficulty to resolve them, especially if signals are impinging the antenna with narrow spatial separation. This
problem can be solved by extending the array antenna to a space time adaptive processor (STAP) (Guerci,
2003). STAP is basically replacing the single weight at the output of each array element by an adaptive filter.
Statistical analysis of the performance of the processing algorithms and processing resource requirements are
discussed in this paper. [C654]

"Prediction of Position and Course of a Vessel Using Artificial Neural Networks by Utilizing
GPS/Radar Data"
In this study, a guidance and an early warning method has been developed for navigation by using GPS data.
Two dimensional navigation has been considered and the Istanbul Strait has been specifically studied as an
experimental model. Despite modern navigation devices, there are still some problems for navigating of vessels
in narrow waterways because of geographical structures and various disturbances. Even though all vessels have
modern navigation devices, use of autopilot is not allowed in the Strait. Vessels have to be manually controlled
according to rules. A human operator (helmsman) controls a vessel as a continuous system manually according
to captain's command against random disturbances through strait of Istanbul and their behaviour affects the
course and coordinates of the vessel. An algorithm has been developed to predict a vessel's position using
artificial neural network utilizing GPS/radar data. [C655]

"Modification of A Low-Cost Gps Receiver and Improvement of Position Data"
In this study a modified low-cost GPS receiver has been built. A linear Kalman filter for improvement of GPS
position data when n ges 4 satellites are in view, has been implemented. A satellite number based self-adapted
Kalman filter has been developed. The proposed low-cost GPS receiver and Kalman filter have been examined
for real GPS data. [C656]

"Integral Solution for Oil Spill Detection using SAR Data"
Oil spill detection on sea surface is a very difficult and actual task. Oil and oil products spills may occur at any
stage of the offshore oil production and transportation cycle. Therefore taking into account the current trends of
oil production, system developing for shelf and tank fleet monitoring becomes very crucial today. The ScanEx
R&D Center has developed an integral solution for the SAR data fast acquisition, processing and oil spill
monitoring. This technology has combined the UniScan multimission station, the ScanEx SAR Processor and
ScanEx Image Processor software. The UniScan station is capable to receive data from the 12 operating Earth
observation satellites including the Radarsat-1 and Envisat-1. The SAR images were processed using the
ScanEx SAR Processor software. The new version of the ScanEx Image Processor supports automatic and
manual oil spill detection. The ScanEx SAR integral technology was successfully tested to detect oil spills in the
Caspian Sea in May 2006 and in September 2007. The technology meets the customer's requirements for fast
data processing. [C657]

"SAR Imaging of a Moving Target"
In the proposed work new synthetic aperture radar geometry named generalized inverse synthetic aperture radar
(GISAR) geometry is addressed. A new three-dimensional (3D) model of deterministic components of GISAR
trajectory signals with stepped frequency modulation is suggested. 3D GISAR geometry is described by means
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of the analytical geometry. The geometry and kinematics of the object and GISAR observation system are
described in separate 3-D Cartesian coordinate system. The stationary objects are presented in 3-D regular grid
of isotropic point scatterers, relatively moving with respect to GISAR system at the velocity of the SAR carrier.
The SAR carrier is considered unmoving placed in the origin of the coordinate system of observation. The
stationary targets are moving at the complex velocity equal to the geometrical sum of the target velocity and
SAR carrier velocity. The analytical expressions to compute the range distance to point scatterers of the
stationary scene and moving targets are derived. The image reconstruction procedure includes both range and
azimuth compression: cross correlation technique to GISAR signal to realize range compression and short time
frequency transform to realize azimuth compression. A range alignment and an autofocusing technique are
applied to GISAR signal. To illustrate the capability of the 3D ISAR signal model numerical experiment is
implemented. [C658]

"Technology Drivers and Challenges For Next Generation Distributed Spacecraft Systems"
Distributed spacecraft systems is envisioned to provide the technology platform to extend, improve and enable
mission concepts such as wide aperture radars for high-precision space-borne surveillance, 3D mapping of
Earth's magnetic field and even deep-space interferometry to better understand the origins of the universe.
However, a mission with a fully autonomous spacecraft fleet flying in close-proximity or in a tightly kept
configuration has yet to be realized. In this work, we review the major technology drivers and challenges for
such next generation systems across a selective set of on-going, cancelled or proposed space missions. Our
analyses identify five main classes of technology drivers from navigation and control perspective. These drivers
are enumerated for a typical interferometric SAR example. The example illustrates steep technological
challenges such as the need for sub-millimeter relative navigation solution accuracy for even decimeter level
vertical image resolution. We conclude with an initial effort at outlining a cost effective and robust roadmap for
flight maturation of the key technologies to deem such missions and goals achievable. [C659]

"Ka-Band Ground-Based Noise Waveform SAR"
We present main results of design and investigations of Ka-band ground based interferometric SAR which uses
continuous noise waveform as a probe signal and may operate in both monostatic and bistatic regimes.
Synthetic aperture antennas enable to design a portable, light weight, easy to mount device with high speed of
operation suitable for SAR imaging in quasi-real time while Ka-band noise waveform signals provide all-weather
high resolution, high electromagnetic compatibility and interference immunity. Experiments have shown a rather
high stability and repeatability of the measurements due to both the high quality of the equipment and advanced
signal processing methods. The SAR system designed is an innovative instrument for solving new tasks of
precise remote monitoring of various large objects, such as sealing of big halls, dams, bridges, TV towers,
hangars, etc. [C660]

"End-to-End Architecture for Cognitive Reconfigurable Wireless Networks"
Reconfigurability is set to be an important facet in the evolving world of mobile and wireless communications,
through which technologies such as cognitive radio are greatly facilitated. Given advances in the scope and
applicability of software functionalities, reconfigurability is increasingly becoming possible at many layers of the
protocol stack which would until recently have been maintained only by intransigent fixed hardware components.
Moreover, given the complexity and range of emerging reconfiguration possibilities, it would be useful for devices
and networks to be able to efficiently partake in reconfiguration procedures with reduced-or even zero-human
input. This would maximise the realisation of potential performance improvements through reconfiguration-
associated technologies. This paper therefore discusses the development of an end-to-end system architecture
that incorporates cognition and autonomics aspects into reconfiguration procedures. The architecture, its overall
context, and its mapping to the emerging 3GPP System Architecture Evolution (SAE), are discussed. [C661]

"RESOLUTION: Reconfigurable Systems for Mobile Local Communication and Positioning"
RESOLUTION aims at developing a wireless three-dimensional (3-D) local positioning system with measurement
accuracy in the centimetre regime and real-time ability. A novel frequency modulated continuous wave (FMCW)
radar principle with pulsed active reflector is employed. This High-Precision-Localisation-System (HPLS) will be
implemented together with common WLAN systems that are used for data communication purposes. Due to its
high data rate capabilities and large potential bandwidth, the 802.11a/n standard allocated bandwidth around 5.5
GHz is applied. Special emphasis is given to the system's reconfigurability by efficiently using inherent synergies
between the WLAN system and the HPLS approach. To allow multifunctional tasks, highly integrated system on
chip (SoC) frontends will be designed on advanced CMOS or BiCMOS technology. Smart power and adaptive
performance control will be applied to minimise the power consumption according to application needs. In order
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to enhance performance and coverage range, the transceiver features adaptive antenna combining (AAC) in the
radio frequency (RF) receiver. AAC significantly decreases the power consumption, size and costs, since the
number of multiple components is reduced to a minimum. Because of the high 3-D resolution and real-time
ability, which can be achieved in indoor environments with strong multipath effects and fading, novel local
positioning applications, e.g. for smart factories, robotics, interactive guiding, object tracking and augmented
reality are presumably leading to a large economic potential. [C662]

"The Eads Astrium Astrosat Product Line A New Generation of High Resolution Small and Micro
Satellites Embarking Innovative Technologies"
Homeland security and associated benefits obtained from satellite data are essential for a country. Even more
important are the additional benefits gained by a country possessing its own satellite system, such as: i)
independence and sovereignty acquired from immediately available and reliable data, ii) creation of dual services
benefiting both the military and civilian community, iii) creation of new competencies in the highly educated
population in various scientific fields (e.g. satellite design, satellite operation, satellite data processing, and image
information extraction), iv) significant improvement of the local manufacturing capability by introducing some
space design rules (no right for mistake after launch), v) creation/improvement of scientific cooperation at
regional scale. From the late 90s, EADS Astrium has developed and improved several classes of high resolution
optical Earth Observation satellites. The resulting product line ranges from micro-satellites (about 130 Kg) type to
the large satellites (in the range of 1200 kg). They all make uses of state of the art technologies for optical and
SAR payloads, as well as for avionics. 3 classes of platforms have been defined and standardized: AS 100 for
satellites up to 130 kg, allowing affordable but fully operational missions, AS500 for satellites up to 800 kg,
allowing complex high resolution missions, and AS 1000 for satellites up to 1200 kg, providing very high
resolution and outstanding imaging and agility capabilities. 2 Synthetic Radar satellites (TerraSAR-X for global
applications and AstroSAR Lite (for regional applications) are also offered, both benefiting from long experience
of radar payloads (ERS, SRTM, ENVISAT). The satellites are designed for simple flight operations, large data
collection capability, and large versatility of payload and missions. They are adaptable to a large range of
performances. Astrium satellites have already been selected by various customers worldwide. It now ha--s a
long and recognized experience to complement its system/satellite offer with a long term cooperation to support
the Customer in reaching any of the goals identified above. [C663]

"Robust Driving Path Detection in Urban and Highway Scenarios Using a Laser Scanner and
Online Occupancy Grids"
Many driver assistant and safety systems depend on an accurate environmental model containing the positions
of stationary objects, the states of dynamic objects and information about valid driving corridors. Therefore, a
robust differentiation between moving and stationary objects is required. This is challenging for laser scanners,
because these sensors are not able to measure the velocity of objects directly. Therefore, an advanced
occupancy grid approach, the online map, is introduced, which enables the robust separation of moving and
stationary objects. The online map is used for the robust detection of the road boundaries for the determination
of driving corridors in urban and highway scenarios. An algorithm for the detection of arbitrary moving objects
using the online map is proposed. [C664]

"Automobile Advance Alarm System Based on Monocular Vision Processing"
While the interests in intelligent vehicle increase, many people are having concerns about systems that offer the
information of distance and relative speed between two cars. This paper presents an algorithm to obtain
efficiently the distance between two cars. [C665]

"Vacuum Electronics: Status and Trends"
The vast preponderance of U.S. radar transmitters today use vacuum electronic amplifiers, spanning the
spectrum from UHF to EHF. Enhancements to performance, reliability, and cost of ownership are being applied
continuously to these systems; routine in-service life extensions mandate continuing vacuum electronics
research and development to support system needs for the foreseeable future. In addition, exciting advances in
vacuum electronics will provide dramatic improvements in millimeter-wave radar resolution, broadband low-noise
power at microwave frequencies, compact high power sources operating at lower voltages, and life-cycle cost
improvement. Recent progress in key enabling technologies, e.g., advanced device modeling and micro-
fabrication, is expected to continue. This paper reviews the status and trends of vacuum electronics, with
selected applications emphasizing recent advances in device performance in the microwave regime: multiple-
beam klystrons (MBKs), microwave power modules (MPMs), and gyro-amplifiers in the millimeter-wave regime.
[C666]
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"The Gauss-Newton algorithm applied to track-while-scan radar"
The Gauss-Newton (GN) algorithm is the minimum-variance non-recursive estimation procedure invented by
Gauss in 1809 [3, 4, 7]. Mathematicians refer to it by that name; statisticians refer to it as nonlinear regression;
astronomers call it differential correction. In 1959 Swerling reworked Gauss' non-recursive algorithm into a
recursive format [9], giving rise to the Bayes-Swerling filter. In 1960/61, Kalman and Bucy published their
algorithm [5, 6], which, in the absence of process noise, can be derived from Swerling's recursive format [7]. The
huge advances in computing power and affordability of RAM since the early 60's have made it desirable that we
re-examine Gauss' original algorithm which avoids the problems and/or limitations incurred by either the Swerling
or the Kalman recursive formats, and at the same time opens up tremendous flexibility in terms of access to
internal filter values. This paper examines the GN algorithm and how it has been applied to Track-While-Scan
(TWS) radar. A companion paper in these proceedings discusses the application of GN to Passive Coherent
Location (PCL) radar [8]. [C667]

"Use of Downlinked Aircraft Parameters in Enhanced Tracking Architecture"
Due to the advances in navigation and data communication technologies, data link between aircrafts and control
centers are now available. The position given by the GPS (Global Positioning System) (ADS-B service) and
additional Downlinked Aircraft Parameters (DAPs transmitted by mode S secondary Radar) can be used in the
tracking function. [C668]

"Advanced Methods of Multivariate Anomaly Detection"
The generic problem in anomaly detection is identifying unusual samples present in a large population. Each
member of the population is described by a list of characteristics that define a feature vector. One statistical
method that accounts for mutual correlations among the components has defined the standard for anomaly
detection in communication, radar, and hyperspectral signal processing for several decades. This paper
describes an advanced methodology that constructs nonlinear transformations to account for observed data
distributions not amenable to a statistical description. The construction relies on a combination of stochastic
methods and phenomenological constraints. Examples are taken from hyperspectral target detection. [C669]

"A new method of the high-resolution wide-swath SAR"
A new method of the high-resolution wide-swath SAR is advanced in this paper. It realizes high resolution and
wide swath SAR imaging at the same time. It is based on waveform diversity SAR technique and improves the
integrated range ambiguity ratio. It also eliminates the blind zones. Moreover the data rate isn't increased. [C670]

"DSAC report 'specification and measurement of radar performance'-have we fully exploited its
findings?"
The report 'Specification and Measurement of Radar Performance'l [1] was commissioned by the Defence
Scientific Advisory Council (DSAC) and summarised in a presentation to Radar 2002 by Professor Simon Watts.
There have been some significant developments in the way projects are specified and managed in the 5 years
following the report. So what has changed and what can still be learnt? The paper presents some advances,
particularly in the area of synthetic test environments as a tool in support of through-life capability management
(TLCM) that allow real-world trials to be reduced and focussed on the really difficult-to-simulate issues. [C671]

"Performance evaluation for imaging laser radars with focal plane array"
Recent advances in lasers and optical detectors have made feasible the development of laser radar systems
capable of providing real time images, one need regarding the growing interest on automatic target recognition
applications. These imaging applications require the use of a focal plane array rather than a scan mechanism. In
this paper we describe, from a new quantum point of view, the different contributions of signal and noise involved
in incoherent laser radars systems based on a focal plane array in reception. This model allows evaluating the
performance of these systems. A comparison with a real incoherent ladar is also given. [C672]

"Verifying Behavior of L4 Microkernel based Mobile Phone"
The embedded mobile phone based on L4 microkernel are known to be difficult to predict their behavioral
correctness since L4 microkernel communicates with various components for their execution. That means its
correctness is not easy to guarantee by using traditional design and testing methods. In this paper, we propose
a formal approach to prove the correctness of L4 based mobile platforms. [C673]
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"Methods for Seamless Vertical Handoff between UMTS and WLAN"
3G cellular networks and 802.11 wireless LANs have complementary advantages to each communication
systems. Interworking between UMTS and WLAN can be used to pursue two advantages of both high speed
access network and a broad cell coverage. How to reduce handoff latency between UMTS and WLAN is a so
important issue, so in this paper we investigate the handoff latency and separate handoff delay into several parts
in both upward handoff (from WLAN to UMTS) and downward handoff (from UMTS to WLAN). In order to reduce
the handoff delay, we use cross-layer information between layer 2 and layer 3. [C674]

"Investigation of the Effect of Fading Correlation on Performance of MIMO Systems Using an RCS
Channel Model"
In this paper, the effect of receive and transmit antenna correlation on the performance (BER vs. SNR) of MIMO
(multiple input multiple output) systems is determined by using an RCS (radar cross section) channel model. In
this physical model, the scatterers existing in the propagation environment are modeled by their RCS so that the
correlation of the receive signal complex amplitudes, i.e., both magnitude and phase, can be estimated. The
proposed RCS channel model is then compared with classical models. [C675]

"Evaluation of Knowledge-Aided STAP Using Experimental Data"
Recent advances in knowledge-aided space-time adaptive processing (KA-STAP) have resulted in significant
performance improvements for ground moving target indication (GMTI) radar systems. In particular, the use of
prior knowledge including terrain, clutter discretes, and previously detected targets has been shown to be
effective for mitigating the poor performance often encountered when operating in heterogeneous clutter
environments. This paper provides an evaluation of KA-STAP techniques based on extensive processing of
experimental data. Two major performance issues are addressed: high false alarm rates due to under-nulled
clutter discretes and target cancellation due to corruption of the STAP training data by other targets in the scene.
Each of these problems is demonstrated using experimental multi-channel X-band radar data. Methods for using
prior knowledge to improve performance are presented and processing results using the experimental data are
provided that show how KA-STAP can lead to significantly improved detection performance relative to
conventional STAP processing. [C676]

"Applications of MIMO Technique for Aerospace Remote Sensing"
Inspired by recent advances in multiple-input multiple-output (MIMO) radar, this paper introduces the MIMO
synthetic aperture radar (SAR) concept. This concept differs substantially from current SARs in which closely
spaced antenna arrays are used. With closely spaced antenna elements, it is possible to coherent a beam
toward a direction in space and to realize a coherent processing gain. However, these systems are prone to
severe target fading, and hence they may suffer considerable performance degradation. The fundamental
difference between MIMO SAR and other SAR is that the latter seek to maximize the coherent processing gain,
while MIMO SAR capitalizes on the diversity of target scattering to improve radar performance. The superiority of
MIMO SAR in many aspects over the conventional SAR, e.g., high resolution, good sensitivity, and countermining
target fluctuations is investigated. It is shown that, the use of MIMO SAR leads to solutions that previously
thought to be out of reach for remote sensing scientists and customers. [C677]

"Concept for a High MEO InSAR Seismic Monitoring System"
Demonstration of a spaceborne system to image seismic surface waves dynamically (i.e. coseismically) would be
the early steps of a future operational capability for monitoring earthquakes and discriminating clandestine
underground nuclear tests. Complementing the global network of seismic instruments, such system would enable
unprecedented global mapping of the velocity structure of the Earth's crust, thereby improving hypocentral
location, understanding of rupture dynamics and wave propagation effects, and source characterization. Seismic
wave measurement requirements include lower bounds on detectability of events and wave amplitude accuracy
for different levels of analysis, such as source characterization and crustal tomography, with 10-100 mum wave
amplitude resolution for waves nominally traveling 5 km/s, an upper frequency bound based on earthquake
surface displacement spectra, and minimum horizontal resolution (1-5 km) and areal coverage. Advanced radar
technologies are keys to demonstrating a pre-operational system leading to a high MEO (10,400 km orbit
altitude) constellation for continuous surveillance. [C678]

"Waveform diversity for distributed and layered sensing"
Waveform diversity in distributed radio frequency (RF) sensor systems offers the potential for breakthrough
performance enhancements in the detection and identification of natural and manmade objects. This paper
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discusses advances in relevant technology and emerging applications to radar. [C679]

"Developments to a multiband passive radar demonstrator system"
The system and design issues of a multiband passive radar demonstrator developed by BAE Systems Advanced
Technology Centre have been reported [1], together with some initial results from measurement trials. Further
enhancements have been implemented at system, hardware and software levels to improve the overall
performance of the demonstrator, through the introduction of analogue cancellation circuitry, computer control of
RF band selection and switching, and faster run time signal and data processing. This paper briefly summarises
the original multiband passive radar demonstrator, then outlines the rationale for the various enhancements, their
practical implementation, and the supporting analysis, simulation and modelling. Results from recent trials of the
enhanced demonstrator with civil aircraft 'targets of opportunity', that confirm the improved detection performance
and multiband operation, are presented and discussed. [C680]

"Lateral velocity estimation for automotive radar applications"
Automotive radar sensors are applied to measure the target range, azimuth angle and radial velocity
simultaneously even in multiple target situations. But it is also possible to calculate the lateral velocity by a single
radar measurement. Based on some analytical and experimental results it is shown in this paper that the lateral
velocity of a radar target can also be measured precisely even in a single observation situation. This additional
information of lateral speed is of much interest in all target tracking procedures, especially for typical city traffic
situations and for advanced driver assistance systems (ADAS). [C681]

"Pedestrian detection based on automotive radar"
Automotive radar sensors are able to measure the target range, azimuth angle and radial velocity simultaneously
with high accuracy and update rate even in multiple target situations. Target recognition of radar objects is still a
technical challenge and one of the most important topics to support future advanced driver assistance systems
(ADAS). There is especially a large interest to distinguish between radar echo signals from human beings and
from other objects in the target recognition scheme. Therefore, this paper elucidates the motion sequence of a
walking pedestrian and describes this complicated process in a suitable technical model with different reflection
points and related Doppler frequencies. Based on some measurements with a 24 GHz radar sensor several
signal features are generated, which are used for the target recognition procedure. [C682]

"Ontology-Based Pervasive Spatial Knowledge for Car Driver Assistance"
Deducing spatial knowledge for car driver assistance is of special importance for upcoming advanced driver
assistance systems. Such systems can not only rely on car mounted sensors, but also require environmental
tracking. We illustrate our approach of a distributed ad-hoc infrastructure that collects and disseminates tracking
data of environmental objects and thus allows for vehicle- and ontology-based reasoning. We discuss, where
such a system can facilitate in driver assistance systems, that require spatial knowledge [C683]

"Future Mission Concept for 3-D Remote Sensing of Aerosols from Low Earth Orbit"
Aerosols are generated and transformed by myriad processes, affecting Earth's climate, hydrological cycle, air
quality, and human health. In this paper, we describe the scientific rationale and mission architecture for a future
aerosol mission concept, the Aerosol Global Interactions Satellite (AEGIS). Its payload is designed to eliminate
ambiguities in aerosol microphysical retrievals and contribute to the next generation of atmospheric models. By
combining several satellite-based approaches aimed at observing the 3D distribution of aerosol abundances,
sizes, shapes, and absorption, AEGIS represents a major advance in our ability to monitor and characterize
particulate matter from space, and comprises a logical next step beyond the Earth observing system, the "A-
train," and Glory. [C684]

"The MDA MicroSatellite Target System (MTS) for DoD Radar Calibration"
The Missile Defense Agency (MDA) Advanced Systems Directorate (MDA/DV) is developing the MicroSatellite
Target System (MTS) to research and develop the technologies necessary to build relatively inexpensive
microsatellites for calibration of terrestrial radar. MTS-1 is designed to simulate reentry vehicle (RV) dynamics
using the spacecraft (SC) Attitude Control System (ACS). The Air Force Research Laboratory (AFRL) Space
Vehicles Directorate is the executing agent for MTS under MDA sponsorship. [C685]

"Caesar: Demonstrating AESA capability option for eurofighter captor radar"

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 133 из 212



The Euroradar consortium has developed a new antenna and associated hardware/software modifications which
enable E-scan capability to be exploited by the existing Captor radar, while retaining all features and capabilities
of the original system. The Captor Active Electronically Scanned Array Radar (CAESAR) upgrade package is
accommodated within the Eurofighter Typhoon front fuselage and retains existing aircraft interfaces. The benefits
of agile beam operation have been successfully demonstrated in two phases of flight trials, most recently on a
Eurofighter Typhoon in early 2007. Most crucially, future advances in radar system supportability will benefit
directly from experience on the CAESAR programme. [C686]

"High resolution ISAR images of non-cooperative targets with a new spatially variant apodization
method"
An Inverse Synthetic Aperture Radar (ISAR) obtains images of radar targets by means of an advanced signal
processing. The image quality is usually measured by two parameters: resolution and sidelobe level. Sidelobe
level is commonly reduced by lineal apodization (or windowing), this signal processing technique is simple but its
mayor drawback is resolution loss. [C687]

"Maximising the benefits of sophisticated electronic countermeasures systems"
As electronic countermeasure systems become more complex, the time taken between the equipment being
specified, designed, developed and eventually fielded has lengthened significantly. During this development,
advances in radar processing are likely to change the requirements for countermeasure waveforms, and the
original specification from which the system was designed may no longer be appropriate. The hardware within
modern countermeasure systems is designed in a flexible manner that will support the generation of waveforms
not explicitly defined during the specification process. However, the functionality of this hardware is constrained
by the inflexible nature of the support tools that prevent novel waveforms from being defined within the system.
This paper provides background to the evolution of countermeasure systems and their support tools, and
continues to discuss more flexible approaches to the definition of countermeasure waveforms such that maximum
benefit can be gained from modern technology in an ever-changing environment. [C688]

"T/R module design and production processes for airborne radar systems"
E-scan radar for airborne applications has now reached a stage of maturity in several European companies and
has demonstrated significant performance improvements with high reliability and affordable costs. T/R modules
are a key component of E-scan radars and have transferred out of the development laboratory and through the
initial production stage into radar production. Adequate technical performance for T/R modules is now taken for
granted, so the focus is now upon achieving lower production cost and mass, together with repeatability of
performance and reliability in volume manufacture. This paper discusses the key drivers that enable successful
transfer into large scale production of T/R modules. [C689]

"Review of the state of the art of UK AESA technology and the future challenges faced"
The UK Ministry of Defence is starting to introduce in to service the next generation of radar technology. This
technology brings with it the potential for significant improvements in performance for airborne, ground based
and naval applications as well as benefits for through life capability maintenance. However there are a number
of challenges facing the implementation of advanced radar technology that can make these benefits difficult to
realise. To address these challenges, the UK MoD is currently undertaking a number of advanced research and
technology demonstration programmes aimed at in-service equipment and future upgrade programmes. This
paper summarises the current state of UK MoD funded next generation radar programmes and highlights the key
challenges faced. These challenges represent opportunities which the wider community can address. [C690]

"Modelling sea clutter temporal correlation in detection calculations"
The calculation of target detection performance in a combination of K-distributed sea clutter and radar system
noise has, to date, been limited to the case where the clutter speckle component is independent from pulse to
pulse (as sometimes occurs with frequency agility). Recent advances in computational techniques reported here
allow the speckle and noise to have different correlation times, thereby allowing fixed frequency and limited
frequency agility radars to be modelled at all ranges and at all clutter to noise ratios. [C691]

"Increasing System Capacity in GERAN by Means of TRX Power Reduction"
In this paper we propose an efficient and simple method to improve system capacity in GSM/GPRS/EDGE radio
systems. It exploits the power shaping concept and the parameter "TRX power reduction" already present in the
standard and does not require major modifications to operators specific radio resource management algorithms.
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Power-shaping means assigning in advance (static allocation) a maximum power level to each channel before
dynamically performing channel allocation. This is done by exploiting a set of suitably reused power profiles that
partially organize the inter-cell interference in the available channels and make it partially predictable. This
technique, thanks to the possibility of tightening the reuse factor, permits to increase the system capacity for
both voice and data services if compared to most common reuse schemes or to the widely used concentric cells
schemes. This is shown in the results where an interesting gain is achieved by power shaping with power
reduction with respect to the other schemes. [C692]

"Inverse Precision Velocity Update for Monopulse Calibration"
A critical function of a radar system is to precisely locate moving targets for identification and targeting. The
moving target location is determined with respect to the actual boresight of the radar antenna performing the
angle measurements. The accuracy of these angle measurements is often limited by bias errors (e.g., radome
errors, sum and difference channel isolation and imbalances, and harmonization errors) which are not related to
the signal-to-noise ratio of the received radar return. In effect, the bias errors preclude accurate monopulse
angle measurement to a target, even if the target is clearly visible by the radar. A new technique is proposed
which avoids these limitations, deriving a correction for the electrical boresight of a monopulse antenna mounted
on a moving platform. It exploits highly accurate velocity measurements from currently available low-cost
INS/GPS systems with carrier phase measurements. The measured velocity coupled with advanced multichannel
processing of a monopulse SAR mode provide independent pointing error estimates from many pixels. This
patented technique has been named Inverse Precision Velocity Update (or Inverse PVTJ) for monopulse
calibration. The angle estimates from a selected set of pixels are weighted and averaged to obtain a precise
estimate of the monopulse beam pointing for accurate moving target geolocation. [C693]

"Microstrip Antenna Array Solution For Large Size Active Phased Array Aperture"
Advanced Radar Programs use low sidelobe, wide angle scan active aperture arrays over a broad bandwidth to
ensure the frequency agility and ECCM requirements of modern day radar systems. The design of such a high
performance, cost effective active aperture array within the weight, size and volume constraints is very critical
right from choosing the array grid architecture, radiating element structures and array feed networks. The
microstrip antenna array presented in this paper has been proposed to be used on an airborne large size active
phased array aperture, with all these design constraints/ criticalities satisfied. [C694]

"Detection with Adaptive Arrays with Irregular Digital Subarrays"
In this paper we combine advanced ABF algorithms like LSMI, LMI, CAPS, and concepts for adaptive guard
channels with subarrayed planar arrays together with the theoretical results available in the field of adaptive
detection (GLRT, ACE, AMF tests). The aim is to define a robust adaptive sidelobe blanking (ASB) detector
against combined impulse and CW interference. For the selection of the thresholds we define the detection
margin as a direction dependent tool instead of the commonly used main and guard channel antenna patterns.
This criterion gives insight into the critical scenarios for detection. One result we obtain is that an ASB based on
the GLRT together with a low sidelobe preserving ABF algorithm like CAPS has superior performance. [C695]

"UWB Radars: Recent Technological Advances and Applications"
A number of challenging radar applications (such as anti-personnel mine detection and human being detection)
is discussed. In these applications UWB technology has multiple advantages over the traditional narrow-band
approach, in particular very high positioning accuracy, rigidity to multi-path propagation and target classification
abilities. On a number of examples recent advances of UWB technology in radar have been demonstrated and
remaining challenges have been discussed. [C696]

"Next-Generation W-Band Radar Testbed"
This paper presents a 94 GHz (W-band) FMCW radar system under development for airborne situational
awareness. Military CONOPS require pilots of both fixed and rotary winged aircraft to land at remote sites in
degraded visibility or brownout conditions due either to the weather (such a fog, rain, snow, blowing sand) or by
prop or rotor wash. Quite obviously, man made obstacles such as poles and wires within the flight path hinder
operations and rocks, berms, obstacles and uneven terrain make last second landing decisions mandatory. To be
able to resolve these small targets and obstacles, the bandwidth of the linear FM sweep must be large since
target resolution is proportional to the inverse of the frequency deviation. The purpose of this on-going program
is to demonstrate highly linear wide-bandwidth W-band FMCW radar designed utilizing COTS components. We
have completed the first phase of a technology demonstration and we are currently developing an advanced
testbed for detecting these obstacles. [C697]
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"Mechanical Engineering's Role in Multi-Disciplinary Radar Design"
Successful execution of a program and full satisfaction of the Customer's requirements is a challenge for any
contractor. Raytheon Company responds to this challenge by following a proven program execution
methodology. The methodology includes all program aspects from financial planning to engineering to validation
and test. This paper discusses the engineering team and the role of the mechanical engineer. A radar system is
ultimately an assembly of advanced electronics and software. However, the design, fabrication, assembly,
integration and test of this complex system require a coherent multi-disciplinary approach. Raytheon, like many
contractors, chooses to assemble an integrated product team (IPT) including all engineering disciplines.
Mechanical engineering is integral to satisfying performance requirements, performing preliminary and detailed
design, transition of the design to manufacturing, and implementation of the hardware in the field. During
definition, mechanical engineering assists fundamental architecture development, conceptual design, and
requirements development which precludes issues that are sometimes ignored to the detriment of many
programs. These design issues include environmental protection, structural stiffness to meet deflection
requirements, cooling system capacity to properly remove dissipated heat, manufacturability to control cost,
maintainability to enable repair in the field, and transportability. Recognizing and trading off these issues early
greatly increases the probability of satisfying Customer objectives. This paper discusses the approach Raytheon
is taking to ensure an overall multi-disciplinary solution to our design challenges from the perspective of the
mechanical engineer. [C698]

"An Overview of Recent Advances for the TEMPER Radar Propagation Model"
This paper is a survey of recent improvements and development efforts associated with the tropospheric
electromagnetic parabolic equation routine (TEMPER). These improvements include hybridized, multiple-method
approaches to terrain and grazing angle modeling, and a more robust impedance boundary. Ongoing
development efforts include improving the representation of ocean waves as small-scale roughness, range bias
estimation based on phase, two-versus three-dimensional model comparisons, and time-dependent pulse
modeling. [C699]

"Four Dimensional System Engineering Demands on Radar Operating in a Coastal Sub-refractive
Environment"
Surface sub-refraction in the littorals reduces radio frequency (RF) horizon and introduces an expensive
ameliorating system margin requirement. Along coastal Virginia, sub-refractive events are driven by synoptic
scale meteorological features with three day time scales. Air/land/sea interactions introduce diurnal and
mesoscale variations. This paper describes these inhomogeneities in terms of range dependent propagation
factor loss relative to a standard atmosphere. Four dimensional thermodynamic profiles supporting the refractivity
field calculation are provided by the Coupled Ocean Atmosphere Mesoscale Prediction System (COAMPS). The
Advanced Refractivity Effects Prediction System (AREPS) is employed to predict the performance of notional S
and X band radars operating 24 nm offshore. [C700]

"Technologies for Next Generation T/R Modules"
Technologies to enable the next generation of transmit/receive modules for sensor and communications systems
are being pursued in programs funded by the Defense Advanced Research Projects Agency (DARPA). DARPA
programs contributing to dramatically improved performance and wafer-scale integration for T/R modules will be
highlighted. These programs include the Wide Band Gap Semiconductors for RF Applications (WBGS-RF)
program, the Scalable Millimeter Wave Architectures for Reconfigurable Transceivers (SMART) program, the
Integrated Sensor Is Structure Critical Technology Demonstration (ISIS-CTD), and the Sub-millimeter Wave
Imaging Focal-plane Technology (SWIFT) program. [C701]

"Perspectives on Worldwide Spaceborne Radar Programs"
Radar technology and techniques were originally developed for land-based, maritime, and airborne applications.
Spaceborne radar systems development began in the 1960s in the USSR for military purposes, and in the
1970s in the United States for civilian scientific purposes. NASA launched the SeaSAT satellite in 1978, carrying
a synthetic aperture radar, a radar altimeter, a radar scatterometer, and a radiometer, ushering in the modern
era of spaceborne radar observations. NASA embarked on a shuttle-based space radar program in the 1980s
that was geared to advancing space radar technology and demonstrating scientific utility of multi-parameter
synthetic aperture radar, culminating in the Shuttle Imaging Radar-C flights in 1994. With the launch of the
European Space Agency ERS satellite and the Japanese JERS satellite in 1992, and the Canadian Radarsat
satellite in 1995, international systems have had a persistent orbiting radar presence in space around the Earth,
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replenished with new systems with increasing emphasis on dual use capabilities, while the US has fielded only
one Earth orbiting space radar system for a 10-day period in 2000, the Shuttle Radar Topography Mission. The
US program has evolved differently, with emphasis on mapping SARs for the planet Venus and Saturn's moon
Titan, and a series of targeted scientific platforms focusing on Earth system and climate studies: TOPEX
altimetry and follow-ons for ocean topography, QuikScat scatterometer for global winds, and TRMM and
Cloudsat for precipitation and cloud water content. Radar programs worldwide are flourishing as the technology
advances and new scientific uses and applications are generated from the abundant globally acquired data from
international systems. Questions of security and global competition are now complicating the development of
highly capable systems, such as the SAR systems required for persistent surveillance in both the military and
scientific arenas. [C702]

"Dynamic Logic Applied to SAR Data for Parameter Estimation Behind Walls"
Identifying and localizing targets within buildings using exterior sensors will offer superior advantages to the
military and law enforcement communities. Research on wall-penetrating radar has produced significant
advances in recent years regarding this topic. However, wall parameter ambiguities, multiple reflections, clutter,
and measurement noise pose significant challenges to developing robust detection and estimation methods. In
the present work we demonstrate can be mitigated using dynamic logic (DL), an adaptive method for iterative
maximum likelihood. [C703]

"Advanced Refractive Effects Prediction System (AREPS)"
Since 1945, the Atmospheric Propagation Branch of Space and Naval Warfare System Center, San Diego and
its predecessor organizations have provided a full spectrum research and development program, rapidly
responding to critical fleet EM propagation requirements and deploying systems to address these requirements.
From an urgent military operational requirement for propagation modeling within a terrain effects dominated
environment, we developed the Advanced Propagation Model (APM), a hybrid ray-optic and parabolic equation
(PE) model that uses the complimentary strengths of both methods to construct a fast, but yet very accurate
composite model. Using its full hybrid mode, APM has proven to be much faster than PE models alone, with
overall accuracy at least as good as the pure PE models. With its airborne sub-model, APM can solve problems
for very high elevation angles, where PE methods would not normally be used. [C704]

"Phased-Array and Radar Breakthroughs"
Many think that radar is a mature field, nothing new to happen, it having been around a long time. Nothing can
be further from the truth. When I entered the field in the '50s I thought the same thing. The MIT Radiation Lab.
Series 28 book volume set summarizing the highly classified World War II work on radar was just published and
provided the definitive coverage and there was to be nothing more to learn. How wrong I was. Since then many
amazing new developments have taken place. Things are moving even faster now. We live in exciting times.
Phased array radars and radars have seen in recent years breakthroughs that lead to capabilities not possible
only a few years ago. This is exemplified by the development of GaAs integrated microwave circuits called
monolithic microwave integrated circuits (MMIC) which makes it possible to build active electronically scanned
arrays (AESAs) having lighter weight, smaller volume, higher reliability and lower cost. MMIC allows the
construction of AESAs for applications not feasible before. This integration has reached the point where it is
possible to now build a low cost 35 GHz phased array for a missile seeker costing $40/element (total cost of
array including all electronics divided by number of elements). The advances provided by Moore's Law has now
made it is feasible to do digital beam forming with all its numerous advantages. One advantage of digital
beamforming is the ability to lower the search power and occupancy by up to a factor of two. Another advantage
is that it makes it possible to achieve the performance of a fully adaptive array without having to do a large
matrix inversion, i.e., it makes adaptive-adaptive array processing or equivalently principal decomposition
feasible. Also covered will be: the potential for GaN and SiC chips which have the capability of a factor of ten
higher peak power than GaAs chips; arrays with instantaneous bandwidths of up to 33:1; SiGe low cost T/R
modules; low cost MEMS arrays; meta- materials which provide negative refractivity possibly allowing focusing
beyond the diffraction limit; a real radar application for Multiple-Input Multiple-Output (MIMO) as opposed to
fantasy has been demonstrated by Lincoln Laboratory MIT which allows the coherent combining of two radars to
achieve a 9 dB increase in sensitivity; the ability to build microwave tubes that are smaller, more power efficient,
lighter, require lower voltages and have lower cost. [C705]

"The Potential Value of Decentralized Trunking as Regulatory Precedent for the Introduction of
Dynamic Spectrum Access Technology"
One important way of obtaining the necessary regulatory permissions for dynamic spectrum access ("DSA")
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technologies from domestic government agencies and the International Spectrum Management Community is to
demonstrate that there are policy and legal precedents for their introduction. A recent precedent centers on
efforts in the U.S. to allow Unlicensed National Information Infrastructure devices to operate in the 5.25- 5.35
GHz and 5.47-5.725 GHz bands without causing interference to existing radio frequency operations (government
radars) through the use of dynamic frequency selection ("DFS") and Transmit Power Control ("TPC"). Another,
slightly older precedent is the U.S. Federal Communications Commission's policies and rules that permit the
utilization of "decentralized trunking" in the VHF and UHF private land mobile radio ("PLMR") service bands.
Under these rules, adequate "monitoring" (a.k.a., "listen-before-talk" or "LBT") is required in order to share
spectrum under a decentralized trunking approach. This paper analyzes the potential value of this older
precedent in advocating for broader regulatory acquiescence and near-term deployment of DSA technology.
Arguably, in the U.S., a DSA radio system using technology to achieve decentralized trunking capabilities could
be introduced onto shared channels in the PLMR bands without any major changes in the Commission's existing
rules or policies. Using LBT functionality with advanced sensing algorithms, together with DFS and TPC
capabilities, could promote shared access via decentralized trunking in the VHF PLMR band, where licensees
often employ non-standard channel pairs or un-paired (simplex) channels, and the UHF PLMR band, which is
often characterized as overcrowded but underutilized. However, some economic and regulatory barriers to the
development of robust secondary market access to these spectrum bands may hinder the full potential of DSA
technologies in these bands. [C706]

"Wearable System-on-a-Chip Pulse Radar Sensors for the Health Care: System Overview"
A new system-on-a-chip radar sensor for next generation wearable wireless interface applied to the human
health-care and safeguard is presented. The system overview is provided and a summary of the feasibility study
of the radar sensor is presented. In detail, the overall system consists of a radar sensor for detecting the heart
and breath rates and a low-power IEEE 802.15.4 ZigBee radio interface, which provides a wireless data link with
remote data acquisition and control units. Particularly, the pulse radar exploits 3.1-10.6 GHz ultra wide band
signals, which allow a significant reduction of the transceiver complexity and, then, of its power consumption.
The operating principle is highlighted and the results of the system analysis are summarized. Such a novel
system-on-a-chip wireless wearable interface enables low-cost silicon technologies for contactless measuring of
the primary vital signs and extends the capability in terms of applications for the emerging wireless body area
networks. [C707]

"Perceptual Grouping for Building Recognition in High-resolution SAR Images using the GESTALT-
System"
GESTALT is a production system interpreter designed for advanced automatic recognition from difficult pictorial
data. Building recognition from leading edge high resolution SAR-data is a good example for such a challenge.
This contribution explains the system itself and its application to this particular issue. Perceptual grouping
paradigms are coded in the productions in order to discriminate man-made ordered structure from arbitrary
clutter. In particular symmetry and repetitive similar structure render promising prospects for this application.
[C708]

"Synthetic Aperture Radar Demonstration Kit for Signal Processing Education"
A synthetic aperture radar scale model has been developed to improve signal processing teaching. Based on low
frequency ultrasound transmission, it is a low cost demonstration kit. The overall software is directly running on
Matlabreg and allows easy and realtime modifications. This educational tool can be used to test different
waveforms and show the effects of a real scene on the final image. It can also be used in a more advanced way
to test different signal processing in order to improve image focusing or to reduce computation burden [C709]

"Stealth Solutions to Solve the Radar-Wind Farm Interaction Problem"
Planning applications for wind farm developments often raise objections due to potential interactions with nearby
radar systems. BAE Systems, Advanced Technology Centre is currently involved in a project to investigate the
interaction between wind farms and radar systems and the use of stealth technology to wind turbines to mitigate
problems. Computer simulation software has been developed and used to understand the aforementioned
interactions and to develop target specifications for radar cross-section (RCS) reduction of turbine components
via stealth solutions. The simulation includes radar models for simulating typical processing stages and a wind
farm model which predicts radar backscatter, using predicted radar cross section data. The solutions involve a
combination of shaping and development of radar absorbing materials. An overarching objective has been to
minimise the impact (particularly cost) of these solutions to the current wind turbine designs. [C710]
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"One-Pass Authentication and Key Agreement Procedure in IP Multimedia Subsystem for UMTS"
In IP Multimedia Subsystem (IMS) of UMTS, both packet-switch domain and IMS authentications are necessary
for the IMS subscriber, so-called the two-pass authentication. However, the IMS authentication is carried out by
IMS authentication and key agreement (IMS AKA). Since IMS AKA is based on 3GPP AKA that is used to
Packet-switch domain authentication, almost all of the operations are the same. It is inefficient that almost all
involved steps in the two-pass authentication are duplicated. Hence, Lin et al.'s proposed the one-pass
authentication to increase efficiency of the IMS authentication. Unfortunately, in addition to some security
problems, the one-pass authentication procedure only has unilateral authentication without capabilities of mutual
authentication and key agreement. Therefore, this paper proposes an one-pass AKA procedure, which not only
avoids the lacks of the one-pass authentication procedure but also does not lose the efficiency. [C711]

"Long-Term and Seasonal Subidence Rates in Urban Areas from Persistent Scatterer
Interferometry"
As it is well known, space-borne radar interferometry (InSAR) is an appealing and powerful technique to
measure the earth's topography and surface deformation with high accuracy and high spatial coverage and
sampling. Even though the potential of InSAR was extensively proven within the last years and has been widely
recognized throughout the scientific community, its value and applicability to geodynamic monitoring problems is
severely limited by the influence of temporal decorrelation and electromagnetic path delay variations. The
invention of the multi-image Persistent Scatterer (PS) technique in the late 1990's was a big step forward
towards a high accuracy observation of slow surface motion and object deformation over long temporal time
spans as it enables the identification, isolation, and estimation of millimeter surface deformation processes from
space. This approach proves to be particularly suitable for the observation of the deformation regimes of cities
from wide (deformation of extended areas) to small scales (deformation of isolated buildings). In this paper the
functionality and the basic workflow of the original PS technique is described. Starting from this overview, every
processing step is explained in detail and recent advances are mentioned. Based on this the performance of
Persistent Scatterer Interferometry to measure linear as well as nonlinear surface deformation with high accuracy
and high spatial sampling is exemplified by a case study from the city of Munich. A summary and an outlook
concludes the paper. [C712]

"A Novel Positioning Algorithm in Wireless Sensor Networks Based on Indoor Connective
Information"
Localization information of individual nodes is crucial for many advanced functions including routing, querying in
wireless sensor networks. Most of the existing localization algorithms in wireless sensor networks are designed
for outdoor environment and few of them can get a reasonable localization precision in indoor environment. This
paper presents a novel indoor localization scheme which uses the spatial connective information to filter
distorted messages, so as to improve the positioning precision. We establish an indoor positioning dome system,
make performance comparison with other schemes and fully prove the advantages of our proposed indoor
scheme. [C713]

"Next Generation Intelligent Radar"
A confluence of several recent advances in adaptive radar technologies has created the opportunity for major
advancement in "intelligent adaptive radar". Firstly, the appearance of fully digital AESA radars has provided the
radar system engineer with unprecedented opportunities for rapid agility and adaptability-including pulse-to-pulse
modulation agility/adaptivity. Second, recent advancements in the theory and design of adaptive waveform
capability has matured to the point where new radar operating modes can be conceived that exploit the
aforementioned fully digital transmit capability. Lastly, real-time knowledge-aided processing for radar has also
matured to the point where the adaptivity of the radar (both on transmit and receive) can be intelligently
regulated through precise environmental awareness. In this paper, all of these elements are combined to show
how a new intelligent radar architecture can be conceived that not only acts "intelligently" on the receive chain,
but also on the transmit side-in some ways analogous to nature's own intelligent sonar system: the bat. [C714]

"Detection and classification of urban structures based on high-resolution SAR imagery"
In this paper, several advanced methods for detecting and classifying urban structures in high-resolution SAR
imagery are presented. The detection of man-made structures resp. the suppression of clutter, for example
natural surfaces, can be accomplished by a coherent time-frequency analysis. These techniques can detect
targets in the scene that behave like point-scatterers (such as edges, poles, etc.) by their high degree of
correlation across sub-apertures of the scene. If polarimetric data are available, this approach can be extended
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by taking into account the frequently anisotropic polarimetric backscattering of man-made targets. As a third
approach, a simple but powerful operator for detecting urban structures by analysing texture inhomogeneity in
SAR images is developed. A second objective of this paper is the segmentation and classification of the detected
urban structures. Based on the detected man-made structures, the characteristic structure size is investigated,
using several approaches, to distinguishing between residential areas, industrial areas and dense city centres.
The methods are evaluated using several real airborne SAR datasets. [C715]

"Towards a Complete Processing Chain of Multibaseline Airborne InSAR Data for Layover
Scatterers Separation"
Interest is continuing to grow in exploiting the advanced multibaseline operation of synthetic aperture radar
interferometry (InSAR) to solve layover effects, that can degrade conventional InSAR topographic mapping. In
this work we report about experiments of the functionality of "layover-free" or "higher-order" interferometry with
the dual-baseline single-pass SAR interferometer AER-II. Estimation of the number of multiple layover scatterers,
i.e. of the interferometric order, and model-based spatial spectral estimation are integrated to process the three-
antenna non uniform array data. Results are discussed for a bridge over the valley test site. [C716]

"Application of the Coherent Pixels Technique (CPT) to urban monitoring"
During the past years, Remote Sensing has become a powerful tool for earth observation. In particular, SAR
differential interferometry (DInSAR) has shown to be a very reliable technique for deformation phenomena
monitoring, being able to achieve millimetric accuracies. It is the aim of this paper to present and show the
potentials of the UPC's advanced DInSAR algorithm, the coherent pixels technique (CPT). Deformation results of
different studied areas will be presented, revealing the performances of DInSAR for risk management as well as
for the understanding of much geological processes. [C717]

"Waveform Preconditioning for Clutter Rejection in Multipath for Sparse Distributed Apertures"
The idea of preconditioning transmit waveforms for optimal clutter rejection in radar imaging is presented.
Waveform preconditioning involves determining a map on the space of transmit waveforms, and then applying
this map to the waveforms before transmission. The work applies to systems with an arbitrary number of
transmit- and receive-antenna elements, and makes no assumptions about the elements being co-located.
Waveform preconditioning for clutter rejection achieves efficient use of power and computational resources by
distributing power over a frequency band in an effective way and by eliminating clutter filtering in receive
processing. [C718]

"Radar Estimation of Building Layouts Using Jump-Diffusion"
Estimating buildings layouts using exterior radar measurements is a challenging task involving the
electromagnetic modeling, many unknown parameters, and limited number of sensors. We propose using the
jump-diffusion algorithm as a powerful stochastic tool that can be used to determine the number of walls,
estimate their unknown positions and other parameters. We improve the convergence rate of the jump-diffusion
algorithm by developing an iterative procedure that first finds low- resolution estimates, which are then used to
initiate our more accurate estimation. Our efficient usage of the available frequency bandwidth, improves the
computational speed that otherwise would be hampered by the forward electromagnetic modeling. [C719]

"Mimo Radar, Theory and Experiments"
In this paper the data acquired with the UCL radar network are analyzed and the properties of the received
multistatic signals are investigated. Under a specific design of the experiment geometry, the statistical properties
of the received signals are also studied. [C720]

"Wavefront Adaptive Sensing for Radar Spread Clutter Mitigation"
In spatially inhomogeneous, Doppler-spread radar environments, adaptive processing is often precluded because
neither the target wavefront is sufficiently known nor is signal-free training data available. This paper presents a
new clutter mitigation method designed to overcome these challenges by combining minimum variance (MV)
adaptive beamforming and blind source separation (BSS) for distributed sources. Wavefront adaptive sensing
(WAS) is a hybrid adaptive beamforming approach which uniformly maximizes gain against clutter by avoiding
MV signal cancellation due to mismatch at high SNR and poor BSS threshold performance at low SNR.
Simulation results are presented for target detection in a multi-mode spread-Doppler over-the-horizon radar
scenario. [C721]
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"A Lower Bound for Sequential Estimators"
A popular class of parameter estimation method is based on a sequential/iterative scheme. In this framework,
each component is estimated one by one and at each iteration the underlying model is based on the estimation
of a single component corrupted by a structured interference (the other components) and by an unstructured
Gaussian noise. So, in the context of the bearing estimation problem, we derive the deterministic Cramer-Rao
Bound, called Interfering CRB (I-CRB), associated with this model. In particular, we show that for low
Interference to Noise Ratio (INR), the I-CRB reaches the CRB for a single component (without structured
interference). Inversely, for high INR, the I-CRB is equal to the Prior-CRB where we assume the exact
knowledge of the structured interference. In addition, we show that in the closely-spaced bearings, the I-CRB
has two typical regimes depending of the INR. [C722]

"Implementation of Batch-Based Particle Filters for Multi-Sensor Tracking"
In this paper, we demonstrate fixed-point FPGA implementations of state space systems using Particle Filters,
especially multi-target bearing and range tracking systems. These trackers operate either as independent
organic trackers or as a joint tracker to estimate a moving target's state in the x-y plane. For the efficiency of the
particle filter, we consider factorized posterior approximations based on the Laplacian approximation, which uses
a Newton-Raphson search. We delineate the computation and memory resources needed for real-time
performance of the range and bearing particle filter trackers. Our implementations are demonstrated using the
Xilinx System Generator. As part of the FPGA implementation, a floating-point, soft- and hard-core
implementation of the Newton search algorithm is also developed. [C723]

"Remote Sensing Signature Fields Reconstruction Via Robust Regularization of Bayesian Minimum
Risk Technique"
The robust numerical technique for high-resolution reconstructive imaging and scene analysis is developed as
required for enhanced remote sensing with large scale sensor array radar/synthetic aperture radar. The problem-
oriented modification of the previously proposed fused Bayesian-regularization (FBR) enhanced radar imaging
method is performed to enable it to reconstruct remote sensing signatures (RSS) of interest alleviating problem
ill-poseness due to system-level and model-level uncertainties. We report some simulation results of hydrological
RSS reconstruction from enhanced real-world environmental images indicative of the efficiency of the developed
method. [C724]

"Adaptive Transmit/Receive Schemes for Mimo Radar"
In this paper we consider the issue of adaptive transmission and detection for MIMO radars operating under
clutter with unknown covariance. In particular, we show that the availability of a set of secondary data allows
defining constant-false-alarm rate (CFAR) receivers starting upon a family of previously known non-adaptive
structures. We also show that, if the clutter correlation remains constant in several scans, an adaptive waveform
selection procedure can also be implemented. The results show that the adaptive transmit/receive structures
perform satisfactorily in comparison to their non-adaptive counterparts, the loss being in the order of 2-3 dB's for
customary values of the system parameters. [C725]

"Measurements of length and velocity of vehicles with a low cost sensor radar Doppler operating at
24GHz"
This paper deals with both the implementation and the real-life characterization of a low-cost 24 GHz Doppler
radar sensor, purposely designed for the traffic monitoring. To reduce industrial costs as much as possible a
discrete-components technology has been adopted for the microwave front-end. Plastic packaged devices and
fiberglass reinforced substrate are used in such a way as to fit with standard PCB manufacturing processes and
automated assembly procedures. The signal manipulation is based on a state-machine algorithm and has been
implemented in a 8051 family microcontroller unit. The realized sensor has a typical output power of 6 dBm and
mounts a planar antenna with a 3 dB beam-width of plusmn4.5 degrees. The real-life measured performances
shows a detection range in excess of 300 meters. [C726]

"Estimation of the 3D structure of road scenes from monocular images and range data"
This paper proposes a method for estimating the 3D structures of road scenes using a monocular camera and a
laser scanner. In order to develop advanced driver assistance systems, it is necessary to obtain 3D information
concerning obstacles in the road. However, it is generally difficult to obtain accurate 3D structures of road
scenes over a wide field of view. Our proposed method estimates 3D structures both from a sequence of images
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taken by a monocular camera and from range data obtained by a laser scanner. It accurately estimates the
camera motion by using both the images and the range data. Moreover, a particle filter is applied to achieve
robustness in various scenes. By estimating the camera motion accurately, the 3D positions of feature points
that are extracted in the image can be calculated accurately. In our experiments, it has been shown that the
proposed method is capable of estimating camera motion in a real road scene and it is able to obtain 3D
structure of a road scene accurately over a wide field of view. [C727]

"Review of existing monographs and books on radar polarimetry and polariemtric SAR with the aim
of justifying the need of updates"
Radar Polarimetry, Radar Interferometry and Polarimetric SAR Interferometry represent the current culmination in
active 'Microwave Remote Sensing' technology, but we still need to progress considerably more in order to reach
the limits of physical realizability. Whereas with radar polarimetry the textural fine-structure, target orientation,
symmetries and material constituents can be recovered with considerable improvement above that of standard
'amplitude-only radar', by implementing 'radar interferometry' the spatial (in depth) structure can be explored.
With Polarimetric Interferometric Synthetic Aperture Radar (POL-IN-SAR) imaging, it is possible to recover such
co-registered textural and spatial information from POL-IN-SAR digital image data sets simultaneously, including
the extraction of Digital Elevation Maps (DEM) from either Polarimetric (scattering matrix) or Interferometric (dual
antenna) SAR systems. However, in order to further advance this promising technology, we require pertinent
basic educational and advanced research texts plus application oriented books for the practicing engineering
scientists and users. Hitherto there are not available satisfactory updated sets of basic books or application
oriented handbooks. Therefore, in this paper a succinct review of the existing pertinent monographs, books and
guides will be presented with the aim of identifying particular topics that still need to be covered. We do now
require these urgently associated sets of revised and updated multi-lingual (English, Japanese, Korean, Chinese)
books. [C728]

"Hybrid Adaptive Receive Processing for Multistatic Radar"
For multiple radars operating within the same spectrum, the resulting mutual interference can severely degrade
sensitivity. Recently, the multistatic adaptive pulse compression (MAPC) algorithm has demonstrated the ability
to partially suppress multistatic interference to better estimate the illuminated range profiles. This estimation is
accomplished by jointly determining, in an MMSE sense, the range cell complex amplitudes associated with
each of the received radar waveforms. As the number of received radar signals increases, the residual error
after the application of MAPC increases as well. However, instead of jointly estimating all the received signals,
one may wish to selectively minimize the residual error for a particular received radar (e.g. the monostatic
returns from the co-located transmitter). In this paper, selective error minimization is achieved by utilizing a
MAPC-based variant of the CLEAN algorithm. The resulting hybrid CLEAN algorithm is shown to provide
significant sensitivity improvement over MAPC alone. [C729]

"Cross-Channel Interference in Surveillance Radar Networks"
In this paper we evaluate the impact of the presence of an interfering radar on the target direction of arrival
(DOA) pseudo-monopulse and ML estimation performed by the reference radar. The importance of the use of
codes in a radar network is highlighted in a simple scenario of two surveillance radars. [C730]

"Mimo SAR Imaging: Signal Synthesis and Receiver Design"
A multi-input multi-output (MIMO) radar can be used to form a synthetic aperture for high resolution imaging. To
successfully utilize the MIMO synthetic aperture radar (SAR) system for practical imaging applications, constant-
modulus transmit signal synthesis and optimal receive filter design play critical roles. We present in this paper a
computationally attractive cyclic optimization algorithm for the synthesis of constant-modulus transmit signals
with good auto- and cross- correlation properties. Then we go on to discuss the use of an instrumental variables
approach to design receive filters that can be used to minimize the impact of scatterers in nearby range bins on
the received signals from the range bin of interest (the so-called range compression problem). Finally, we
present a number of numerical examples to demonstrate the effectiveness of the proposed approaches. [C731]

"Adaptive Sensing of Dynamic Target State in Heavy Sea Clutter"
We propose an adaptive estimation method for the spatio- temporal covariance matrix of sea clutter. The
motivation is to enable adaptive detection approaches that rely on accurate estimation of this matrix. The method
involves vectorization of the equations for the dynamical system model governing the temporal evolution of the
clutter matrix followed by a multiple particle filtering approach to deal with the high dimensionality of the
formulation. The estimated sea clutter covariance matrix is applied to the problem of detection of a small target in
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heavy clutter; effectiveness is demonstrated via simulations. [C732]

"The impact of SARA for further advances in automotive microwave sensing"
During the next years, the number of wireless sensor and communication systems used in cars for ubiquitous
applications will increase significantly. The operational frequencies will span from the low frequency range (9
kHz) up to the mmWave (79 GHz) range, the bandwidth from narrowband band to Ultra-Wide Band (UWB).
Increasingly, however, the electromagnetic spectrum represents a scarce natural resource of strategic national
socio-economic importance. Careful international spectrum engineering and regulation is required, in order to
ensure coexistence between existing and planned services. Automotive applications traditionally have used free
and unlicensed ISM (Industrial, Scientific, Medical) bands, which will be overcrowded in the future. Therefore,
the automotive industry needs dedicated frequency allocations for future applications. UWB is one of the most
promising new concepts for automotive applications. The SARA (short range automotive radar frequency
allocation) group was founded by the automotive industry in 2001, a newcomer in the field of frequency
management. SARA's activities focused on international frequency regulation and standardization of UWB
automotive short range radar (SRR) for advanced driver assistance and safety applications. As a result of
successful SARA activities, the market introduction of these sensors started with the Mercedes-Benz S-class in
2005, followed by BMW's introduction of SRR in 2007 in the 5-series. The SARA group has expanded the focus
of its activity from UWB SRR to general frequency needs for automotive radar. With this new focus, SARA has
become the strategic automotive radar frequency Allocation group. This contribution gives an overview on actual
and planned wireless sensing systems used in cars and on the necessary spectrum resources for the
technologies to be applied. Finally, the current and planned activities of the SARA group are outlined. [C733]

"A distributed information fusion testbed for coastal surveillance"
MacDonald Dettwiler is leading a PRECARN partnership project to develop an advanced simulation testbed for
the evaluation of the effectiveness of Network Enabled Operations in a coastal large volume surveillance
situation. The main focus of this testbed is to study concepts like distributed information fusion, dynamic
resources and networks configuration management, and self synchronising units and agents. This article
presents the system architecture with an emphasis on our approach for distributed information fusion. [C734]

"Automobile Advance Alarm System Based on Monocular Vision Processing"
While the interests in intelligent vehicle increase, many people are having concerns about systems that offer the
information of distance and relative speed between two cars. This paper presents an algorithm to obtain
efficiently the distance between two cars. [C735]

"TCAR: The trans-atlantic cooperation for a state-of-the-art AGS radar"
In view of the NATO Air-to-Ground Surveillance requirement and the results of the 2004 Feasibility Study on the
development of an advanced SAR/MTI radar system, the TCAR industries, represented by a group of industries
from 6 nations (FR, GE, IT, NL, SP, USA), have been tasked by the NATO AGS Prime Contractor to conduct a
6-month Risk Reduction Study. This study and follow-on activities have led to the current readiness level for a
Design & Development contract. The architectural design of the system is based on knowledge from currently
ongoing and legacy radar programs in these countries and the NATO AGS requirements. To perform the
program the radar industries have founded the TCAR-Industries GmbH, which is a joint venture of these
companies. A programmatic and technical overview of the TCAR program will be presented in this paper.
Furthermore, a discussion is presented on global requirements, platform configuration, technical approach to
simultaneous SAR and MTI operation, the global radar configuration, processing aspects and radar mode
developments. [C736]

"Japan's project for the research and development of active phased array antennas for practical
applications"
Recently, microwave frequencies have been forecasted to become tighter due to the rapid growth of
communication systems in the world. In order to solve this situation, the frequency band from 6 GHz to 30 GHz
which is called high microwave band is promoted for positive utilization by the Ministry of Internal Affairs and
Communications (MIC) in Japan. Main applications are assumed to be mobile applications, satellite
communications and wireless LAN. One of the promising key technologies for those systems is active phased
array antennas (APAA) which have the agility of advanced beam control. Phased array antennas (PAA) have
been vigorously utilized in radars. On the other hand, there were many attempts to use phased array antennas in
communications due to the agility in radiation beam control, but most of them were not put into practical uses.
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[C737]

"Bandpass filter for millimeter-wave applications up to 220 GHz integrated in advanced thin SOI
CMOS technology on High Resistivity substrate"
This paper deals with the design of bandpass filters in V- and G-frequency band. A comparison between
classical shunt-stub filter performances integrated in high resistivity (HR) silicon on insulator technology (SOI),
standard CMOS and III-V technology is made. The use of HR SOI demonstrates performances comparable to
state of the art III-V technologies up to G-band. These results evidence the impact of HR SOI wafer towards
substrate losses reduction. Once the technology has proved its efficiency, implementation of a narrowband
coupled-lines bandpass filter with central frequency of 60-GHz was investigated. [C738]

"A Ka-band, magnetron based, scanning radar for airborne applications"
The design and characteristics of a Ka-band, magnetron based radar are described. Novel solutions used for the
development of an electrically scanning slotted waveguide antenna array, a low noise digital receiver with a
coherent on receiver technique implemented, and an advanced data acquisition and signal processing system
are described. Possible applications of the radar are related to enhancing helicopter safety including detection of
power lines and other obstacles, monitoring meteorological conditions on the direction of flight, and providing
secure landing. [C739]

"Advanced Multicast and Broadcast Content Distribution in Mobile Cellular Networks"
Recently 3GPP (Third Generation Partnership Project) has standardised MBMS (Multimedia Broadcast Multicast
Services) enabling broadcast and multicast transmissions over GPRS (General Packet Radio Service) and UMTS
(Universal Mobile Telecommunications System). Hence it makes an efficient usage of radio resources possible.
3GPP and 3GPP2 introduced the specification of IMS (IP Multimedia Subsystem) and MMD (Multimedia
Domain), receptively, which both are responsible for resource, admission and charging control. It allows for cost
efficient and flexible provision of enriched multimedia services over IP networks. Up to now the controlling IMS
and MBMS are separated subsystems sharing no common interfaces. This paper introduces both systems and
depicts ongoing standardisation activities regarding their interworking. Finally, it proposes a service provision
architecture and describes required signalling flows which enable the provision of multicast streaming using the
MBMS specifications not only as access bearer technology. Thus, we present a step towards the evolution of
IMS enabling it with multicast and broadcast capabilities. [C740]

"SAFIRE: A close range real time millimetre wave radar for public education"
Millimetre wave (MMW) imaging is a fast moving technological area which has seen major advances in the last
few years and is now offering practical solutions across a wide spectrum of imaging applications. Despite this,
the technology is largely unknown and poorly understood by the general public. Under a UK EPSRC partnership
for public engagement grant, the millimetre wave group at the University of St Andrews has partnered with
exhibit development company FifeX Ltd to construct a touring exhibition designed to showcase the alternative
view of the world provided by MMW remote sensing, illustrating the science principles behind the technology.
The group is providing the centrepiece of the programme, a 94 GHz FMCW radar named SAFIRE (St Andrews
fast imaging radar equipment). SAFIRE uses a frequency multiplied 7G Hz source to provide a low power (+2.5
dBm) 94 GHz carrier with a 750 MHz modulation bandwidth (i.e. a radar range resolution of 0.2 m). SAFIRE has
a single zenith-pointing antenna scanned in azimuth via a rotating mirror angled at 45 degrees to the antenna
axis to generate a PPI display of the immediate scene surrounding the radar (the maximum range is 25 m).
Since real time imagery is essential for a project of this type the PPI is refreshed at minimum rate of 4 Hz. We
present an outline of the motivation for the radar design and the expected system performance. [C741]

"Nanosecond phase coherent pulse generation at 94GHz at kW power levels"
Next generation millimetre wave radars and pulsed electron spin resonance (ESR) instruments require complex
pulse sequences consisting of very short, high power pulses that are pulse-to-pulse phase coherent. We have
previously demonstrated 200 mW coherent pulses at 94 GHz with pulse lengths as short as 110 ps, and showed
how they can be used to make high range resolution radar measurements. We now report results where a
commercial extended interaction Klystron amplifier (EIKA) is used to amplify these pulses to kW power levels for
use in advanced pulse ESR instrumentation. The instantaneous bandwidth of the EIKA now limits the minimum
pulse length, but we demonstrate 1 kW peak power pulses down to 1.5 ns, dropping to 0.8 kW at Ins and 0.25
kW at 800 ps. We demonstrate that complex high power pulse sequences can be used in a mm-wave pulse
ESR system, and also report on the level of broadband noise or "dark noise" from the amplifier (when there is no
input signal), which can limit receiver sensitivity. We also detail the average power handling characteristics of
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various quasi-optical components. [C742]

"Apodisation, denoising and system identification techniques for THz transients in the wavelet
domain"
This work describes the use of a quadratic programming optimization procedure for designing asymmetric
apodization windows to de-noise THz transient interferograms and compares these results to those obtained
when wavelet signal processing algorithms are adopted. A systems identification technique in the wavelet
domain is also proposed for the estimation of the complex insertion loss function. The proposed techniques can
enhance the frequency dependent dynamic range of an experiment and should be of particular interest to the
THz imaging and tomography community. Future advances in THz sources and detectors are likely to increase
the signal-to-noise ratio of the recorded THz transients and high quality apodization techniques will become
more important, and may set the limit on the achievable accuracy of the deduced spectrum. [C743]

"Near-space SAR: A revolutionary microwave remote sensing mission"
Inspired by the recent advances in near-space defined as the region between 20km and 100km, this paper
proposed the concept of near-space SAR. To the author's knowledge, this is the first time that the near-space
SAR is being proposed for microwave remote sensing missions. By placing the SAR's transmitter/receiver in the
near-space platforms, many functions that are currently performed with the satellites or airplanes could be
performed much more cheaply and with much greater operational unity. These advantages make near-space
SAR attractive for a variety of remote sensing missions. In this paper, the potential and challenges of the near-
space SAR, compared to current spaceborne SAR and airborne SAR, were detailed. Various near-space SAR
configurations are introduced, and their potential for different applications such as passive imaging, high-
resolution and wide-swath imaging, and inverse SAR imaging were investigated. It is shown that, the use of
near-space SAR can lead to the solutions that are previously thought to be out of reach for remote sensing
scientists and customers. [C744]

"Novel robotic spacecraft simulator with mini-control moment gyroscopes and rotating thrusters"
A novel hardware-in-the-loop spacecraft simulator is introduced for the laboratory validation of guidance,
navigation and control algorithms. This three-degrees-of-freedom robotic vehicle uses the principle of air-floating
along a flat floor in order to reproduce in two dimensions the frictionless and weightlessness conditions of the
orbital flight. For the first time in its class, to the authors' knowledge, the new spacecraft simulator uses miniature
control moment gyroscopes for the attitude control and rotating thrusters for both attitude and translational
control. A pseudo-GPS, a LIDAR and a fiber optic gyroscope are used as navigation sensors. The paper
presents in details the design of the robotic vehicle and the results of preliminary experiments. [C745]

"Navigation paradigm of a prehensive robotics assistance"
This article deals with a target tracking application for the disabled. The objective of this work is to track a
wheelchair with a mobile platform and an embedded grasping arm (MANUS). We propose an approach based
on an association of two Kalman filtering levels. The first level permits an estimation of the wheelchair
configuration. The second is used to compute the mobile platform configuration in connection with its
environment. The association of the two filtering process allows a robust tracking between two objects in
movement. [C746]

"New electrothermal system level model for RF power amplifier"
This paper considers a new approach for nonlinear system level models dedicated to high RF power amplifiers.
The constant increase of power density imposes to take into account of thermal effects. In this framework, a new
electro-thermal behavioral model based on the coupling between a behavioral electrical model and a thermal
reduced model predicting the operating temperature of the amplifier is expressed for radar application. This
model has been successfully implemented into the Agilent Advanced Design System (ADS) circuit simulator. The
transient thermal effects have been simulated thanks to an envelope transient analysis. [C747]

"Synthetic Aperture PAU: a new instrument to test potential improvements for future SMOSops"
This paper describes some potential improvements that could be eventually implemented for future MIRAS
(Microwave Imaging Radiometer by Aperture Synthesis) payloads of the follow-on missions of the ESA's SMOS
(Soil Moisture and Ocean Salinity) mission. A ground-based instrument concept demonstrator has been designed
and it is being implemented to validate these improvements. Both MIRAS and the (Synthetic Aperture Passive
Advanced Unit, SA-PAU) are Y shaped arrays, but the receiver topology and the processing unit are significantly
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different. This paper identifies the elements in the MIRAS's design that could be improved and presents a new
instrument (Synthetic Aperture PAU) that could be used to test some potential improvements for future
SMOSops (SMOS operational system). [C748]

"ICC's project for DInSAR terrain subsidence monitoring of the catalonian territory"
The Institut Cartografic de Catalunya (ICC) has initiated a project for continuous subsidence monitoring of the
Catalonian territory using an automatic advanced DInSAR processor (DISICC). Data used in this project are
acquired by ERS-1/2, ENVISAT, and the future ALOS, TerraSAR-X and Radarsat 2 satellites. The processor
performs the co-registration, interferogram generation, filtering, topographic cancellation, linear deformation
model adjustment and non-linear displacement estimation, allowing the generation of classical and advanced
DInSAR results combining information from different orbits and satellites. The project consists of the usage of 10
different ERS/ENVISAT frames, 5 descending and 5 ascending, completely covering the desired area, which is
about 31.930 Km2. The data temporal frame comprises images acquired from 1992 to 2006. [C749]

"Advanced D-InSAR techniques applied to a time series of airborne SAR data"
This paper presents airborne differential SAR results using a stack of 14 images, which were acquired by the
experimental SAR (E-SAR) system of the German Aerospace Center during a time span of only two and a half
hours. An advanced differential technique is used to retrieve the error in the digital elevation model and the
temporal evolution of the deformation for every coherent pixel in the image. The two main limitations in airborne
SAR processing are analyzed, namely the existence of residual motion errors (inaccuracies in the navigation
system in the order of 1-5 cm), and the accommodation of the topography and the aperture during processing.
The SAR focusing chain to process the data is also presented, together with the modifications in the differential
processor to deal with the remaining baseline error. The detected deformation of a corner reflector and of several
agricultural fields allows validating the proposed techniques. [C750]

"Brightness temperature validation for SeaWinds radiometer using Advanced Microwave Scanning
Radiometer on ADEOS-II"
After the launch of NASA's SeaWinds scatterometer in 1999, a radiometer function was implemented in the
Science Ground Data Processing Systems to allow the measurement of the Earth's microwave brightness
temperature. This paper presents the validation of the SeaWinds radiometer (SRad) ocean brightness
temperatures using the Advanced Microwave Scanning Radiometer (AMSR) as a brightness temperature
standard. Results are presented which compare collocated and simultaneously measured ocean brightness
temperatures while operating on Japan's ADEOS-II satellite. [C751]

"ADM-Aeolus: The first space-based high spectral resolution Doppler Wind Lidar"
The 'Living Planet Programme' of the European Space Agency (ESA) is gaining momentum. Six Earth Explorer
missions are currently being implemented including ADM- Aeolus, ESA's Doppler Wind Lidar (DWL) mission. The
Aeolus mission will demonstrate the capability of a space- borne high spectral resolution DWL to accurately
measure wind profiles in the troposphere and the lower stratosphere (0- 30 km). The Mission thus addresses
one of the main identified deficiencies of the current Global Observing System (GOS). From the backscattered
frequency-shifted laser light it will be possible to obtain about 3,000 globally distributed horizontal line-of-sight
(HLOS) wind profiles daily. The accuracy of the Aeolus winds, in cloud-free regions and above thick clouds, is
expected to be comparable to that of radiosonde wind measurements. Additional geophysical products that will
be retrieved from the Aeolus measurements are cloud and aerosol optical properties. Aeolus HLOS wind profiles
will find wide application in Numerical Weather Prediction (NWP) and climate studies, improving the accuracy of
numerical weather forecasting, advancing our understanding of tropical dynamics and processes relevant to
climate variability and climate modelling. Impact experiments, assimilating synthetic Aeolus wind data into
operational NWP models, have already been performed. One focus has been the forecast performance in
regions known to be particularly sensitive to the accuracy of the initial conditions. The tentative results show that
the largest benefits from Aeolus HLOS winds can be expected over the oceans and in the Tropics. In view of
other lidar missions in space, the potential of a long-term database of cloud and aerosol optical properties is
being studied. An additional topic is the potential benefit of wind profile observations in the lower stratosphere.
Ground-based and airborne campaigns are being prepared for the validation of the Aeolus Airborne
Demonstrator (A2D)-a high spectral- resolution DWL instrument with technology very similar to Aeolus. This
paper provides an overview of the Aeolus mission, the science and application activities being performed in
support of the mission and the potential benefit of such observations in a wider context. [C752]

"Wavelet-Based ECG and PCG Signals Compression Technique for Mobile Telemedicine"
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One of the emerging issues in telehealth care system is how effectively the limited and well established mobile
technologies that are now almost globally usable are exploited. The main challenge is to develop a mobile
telemedicine system to transmit biosignals directly to a specialist in an emergency medical care unit for
monitoring/diagnosis using an unmodified mobile telephone which provides the patient's information on the spot
without unnecessary delays in seeking care, access to health facility and provision of adequate care at the
facility. To provide a practical mobile telemedicine in GSM/GPRS/EDGE/UMTS limited capacity for transmitting
the cardiac data for the diagnosis of cardiovascular diseases (CVD) which are widespread health problems with
unpredictable and life-threatening consequences in most regions throughout the world, the implementation of
biosignals compression technique is focused in this paper. Therefore, a new and simple target data rate (TDK)
driven Wavelet-threshold based cardiac signals compression algorithm is presented for mobile telemedicine
applications. The performance of the compression system is assessed in terms of compression efficiency,
reconstructed signal quality and coding delay. This algorithm is tested using MIT-BIH ECG databases and
qdheart PCG database records and the experimental results are compared with other Wavelet based ECG
coders. The presented algorithm is less complex because it does not require QRS detection, amplitude and
period normalization and period sorting. [C753]

"Advances in real time lidar spectroscopy"
We summarize the resolution limits and potential sensitivity of existing Hoar-spectrometer systems. The spectral
resolution of these systems is limited primarily by the phase space area (entendue), which depends on the width
and convergence angle of the laser beam's image on the spectrometer input slit. Decreasing the beam's image
width can be achieved with conventional optics at the expense of an increase in convergence angle, which often
results in a loss in coupling efficiency due to mismatching with the spectrometer's phase space area. We
describe how this limitation has been overcome using suitably designed optical fiber bundles. We also discuss
both theoretical and computer modeling predictions of the variation in telescope-to-spectrometer coupling
efficiency with range for lidar spectrometers. Finally we compare the performance of photon counters and
intensified CCD arrays and discuss methods of range-gating their outputs. [C754]

"Status of GNSS reflectometry related receiver developments and feasibility studies within the
German Indonesian Tsunami Early Warning System"
In the frame of the German Indonesian Tsunami Early Warning System (GITEWS) project a multi-frequency
Global Navigation Satellite System (GNSS) Occultation & Reflectometry & Scatterometry (GORS) space receiver
is developed. It is based on commercial off-the-shelf (COTS) GNSS receiver technology, as the core instrument
for a future tsunami detection constellation of small low Earth orbit (LEO) satellites. For use in reflectometry,
scatterometry and radio-occultation measurements as well as high-precision navigation applications, specific
adaptations of the GNSS receiver firmware are desirable, which require a close interaction between scientists
and the receiver manufacturer. Within the GITEWS project GFZ has set up a team consisting of GFZ, DLR and
JAVAD GNSS (JAVAD) to adapt and extend their new generation GNSS receivers for advanced scientific space
applications. Specific adaptations address the improvement of the cold start time-to-first-fix, the selection of
optimal tracking loop parameters and channel slaving for monitoring of reflected signals. Besides pseudorange,
phase and signal-to-noise measurements, the modified receiver allows output of in-phase (I) and quadrature-
phase (Q) accumulations at 5 msec intervals (200 Hz). As a major step forward compared to current space
receivers, the new receiver supports tracking of the civil L2C signal of the GPS constellation. An overview of the
current status is given and first results are discussed. Within GITEWS the feasibility of a tsunami detection
mission is studied, including the constellation mission design, the options for operating the system and the ways
to develop an end-to-end system for the quick response to tsunami events. In parallel simulation studies of the
GNSS signals reflected to a LEO satellite are carried out. This will be realised by a Zavorotny and Voronovich
scattering model with a two-scale model approach using an Elfouhaily sea wave spectrum. An overview of the
current activities is-given and first results are discussed. [C755]

"First results of ground moving target analysis in TerraSAR-X data"
Summary form only given. The advanced high-resolution German SAR satellite TerraSAR-X is scheduled to be
launched at the end of May 2007. Due to its daylight and weather independent applicability in combination with a
large spatial coverage and a short acquisition time, SAR has become a promising tool for traffic monitoring in
recent years. Ground moving target indication (GMTI) techniques shall be applied to TerraSAR-X data in order to
demonstrate the capability of a space borne SAR sensor to monitor traffic flows on highways. A series of GMTI
experiments were to be carried out during the commissioning phase of the TerraSAR-X satellite. In first trials,
cars, which are equipped with special radar reflectors and GPS receivers, were to be used as moving target
references that are imaged in TerraSAR-X data takes. In a follow on experiment, arbitrary cars on motorways
were to be imaged simultaneously by TerraSAR-X and by an airborne high-resolution camera. Car tracks
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extracted from the series of the optical images shall serve as a reference for the evaluation of the TerraSAR-X
moving target data in this case. The paper presents first results of the data evaluation. An experimental GMTI
processing system is used to detect and measure moving targets in both single-channel and dual-channeldata.
The dual-channel data, which enable the application of well established GMTI methods like the along-track
interferometry (ATI) or displaced phase centre array (DPCA) techniques, are acquired either in the so-called
"aperture switching" mode with virtual multiple receiving channels or in the dual-receive antenna (DRA) mode
with physically separated receiving channels. The paper reports on the analysis of the first experimental GMTI
data by using different detection and measurement strategies. This includes the adapted processing of the SAR
raw data with respect to the moving target signals, the incorporation of GIS data in the detection and
measurement process and the application of- different detectors for across- and along-track velocity components
of the moving cars. The quality of the data is thoroughly analyzed and conclusions are drawn for the
development and the performance of a fully automatic GMTI processing system for TerraSAR-X. Furthermore,
an outlook on the planned experiments is given. [C756]

"A method to retrieve soil moisture using ERS Scatterometer data"
Soil moisture is a key component in the hydrologic cycle and climate system. It is an important input parameter
for many hydrologic and meteorological models. Taking the advantage of the multi-incident angles of the ERS
Wind Scatterometer(WSC), a new soil moisture retrieving method, that significantly improves the surface
backscattering presentation, is proposed in this study based on the Advanced Integral Equation Model (AIEM)
and the Water-Cloud model. It utilizes the correlations in each backscattering components (bare soil and
vegetation) for the simultaneous measurements of each incident angle pairs to reduce the effect of surface
roughness and vegetation scattering on soil moisture estimation. The result is validated by using the ground
measurements from the Intensive Observation Period (IOP'98) field campaign in 1998 of GAME/Tibet in the end
of this paper, and the time series of the estimated soil moisture shows a consistent trend with those sampled on
the ground. [C757]

"Study of ground surface displacement estimation using ALOS/PALSAR D-InSAR interferometry"
The area of Southwestern Ryukyu Arc and Eastern Taiwan are characterized by collision and subduction of the
Philippine Sea Plate under the Eurasian Plate. Huatung Valley is a huge valley formed by plate motion and
existing between the cities of Hualian and Taitung with approx. length of 130 km. Since 1998, Tokai University
has started seismological activity measurements with Dahan institute of technology (DIT). DIT measuring GPS
and electronic distance meter (EDM) data to monitor the crustal movement in the northern part of test area. We
have performed a repeat-pass differential interferometric analysis using the ENVISAT/ASAR data in 2005 and
2006. In addition, we propose a crustal movement extraction using successful ALOS/PALSAR image pairs in
2007. [C758]

"The use of ASAR data for class cover identification from small swatches"
In this work we address the problem of land cover classification in advanced synthetic aperture radar (ASAR)
images. The derivation and assessment of texture features for ASAR image segmentation is investigated using
full multidimensional co-occurrence matrices as features. Expansion of local patches in terms of Walsh functions
helps identify the optimal distance for the calculation of the co-occurrence matrices. The defined distance agrees
with the one chosen by performing exhaustive tests where many distances were tried and the best was chosen
from the training data. The well known chi-square test of statistical significance has been used for classification.
[C759]

"Intercomparison of spanish advanced lidars in the framework of EARLINET"
To extend and reinforce the action of the EARLINET- ASOS project, a nucleus of Spanish advanced lidars was
created. Four systems were intercompared satisfactorily in terms of backscatter coefficients at two elastic
wavelengths. [C760]

"TerraSAR-X payload data processing-First Experiences"
In February 2007 the German TerraSAR-X satellite will be launched and the TerraSAR-X mission will enter its
approximately 5 months commissioning phase. At that time, the challenging developments on both sides, the
advanced high- resolution multi-mode SAR instrument on the one hand and the corresponding sophisticated
TerraSAR-X ground segment on the other hand will prove correct interaction and functioning. Screening and
processing of the SAR data is the task of the DLR developed TerraSAR Multi Mode SAR Processor TMSP.
Preceded by data reception, transcription including decryption and followed by archiving, cataloguing and product
delivery, processing of the data by the TMSP is the central part of the SAR data workflow implemented in the
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Payload Ground Segment PGS. Space and ground segment have been subject to intense complete system
testing on ground. Here, the compatibility of SAR instrument commanding, SAR instrument operations and
subsequent SAR data processing has been successfully proven for the various acquisition modes of the sensor.
Compliance of specified and measured product performance has been investigated as far as possible utilizing
simulated point target SAR data. However, the real challenge will be the screening and SAR processing of
TerraSAR-X data acquired in orbit and linked down to the receiving station. Therefore, the complete reception
and processing chain will be properly tuned and adjusted to the properties of the received TerraSAR-X payload
data. The TMSP algorithms have to be configured, e.g. thresholds for calibration pulse analysis, estimation
window sizes for SAR data analysis, parameterization of estimation algorithms. Also the configuration of product
variants with respect to resolution and radiometric quality will be checked and refined. This paper presents the
very first experiences in reception, transcription, screening and processing of TerraSAR-X data with respect to
performance, throughput and quality. During the TMSP checkout ph- ase the compatibility of instrument
commanding and SAR processing have to be verified and the accordance of SAR performance prediction and
the obtained product performance and quality have to be investigated. First characteristics of the SAR data with
respect to raw data statistics, calibration pulse analysis and Doppler centroid measurements will be shown. As
far as available examples of SAR image products featuring the different image modes, Stripmap, ScanSAR and
Spotlight at different incidence angles and polarizations will be displayed and a first estimate of product
performance parameters will be given. [C761]

"Advanced land observing satellite (ALOS): On-orbit status and platform calibration"
The Advanced Land Observing Satellite (ALOS) was launched on January 24, 2006. Since then, it has been
operated successfully on orbit, delivering a variety of high-resolution images in numerous quantities and
contributing to disaster management support many times. This paper reviews the last 15 months' operations and
on-orbit status of the ALOS spacecraft, with the flight data analysis of the bus subsystems and the mission
subsystems. A particular emphasis is given to the assessment, calibration and validation of the mission-related
platform performances such as orbit determination and control accuracies, attitude determination and control
accuracies, attitude stability, and pixel geolocation determination accuracy. Efforts to improve these performances
are also reported. [C762]

"Towards a high-resolution ASCAT scatterometer wind product"
In scatterometry, the wind vector retrieval problem is ambiguous, i.e., the inversion procedure does not result in
a unique wind solution. To remove such ambiguity, a spatial filter is applied over the ambiguous wind field. Such
filtering methods succeed in most of the cases. However, as the resolution increases both the noise and the
direction ambiguity in retrieved winds increases, leading to arbitrary local minima wind solutions. Exploiting the
full wind vector probability density function of the wind inversion, and adopting spatial meteorological balance
constraints in a 2D-Var ambiguity removal (AR) alleviates the problem of arbitrary minima and noise, and
provides a spatially consistent scatterometer wind field at high resolution. In other words, the method has the
advanced filtering properties needed for maintaining small-scale meteorological information in scatterometers,
while reducing noise. The method can be adopted in the context of 3D- or 4D-Var data assimilation systems.
Moreover, these findings will be used to develop a high resolution (12.5-km sampled) coastal wind product from
the new ASCAT scatterometer. [C763]

"Impulse Radio technology for Biomedical applications"
Improving quality of service in wireless communication links is of vital importance in biomedical applications.
Current wireless technology is far from satisfactory conveying vital signs in personalized healthcare. Nevertheless
current technology like Bluetooth and ZigBee is explored even for critical monitoring of patients, both in hospital
environments and homecare. In this paper we are exploring impulse radio as a feasible technology for health
monitoring. By exploring advanced technology and novel architectures, improved quality of service may be
granted. Additional interesting biomedical functionality of impulse radio is detached body sensors (short-range
medical radar). [C764]

"Modelling the Spatial Distribution of Precipitations, Clouds and Atmospheric Water Vapour for the
Design of Advanced Satellite Communication Systems"
Summary form only given. The effect of atmospheric propagation o is one of the relevant issues to be considered
when designing Satellite communication systems operating at Ka and Q/V bands. At those frequencies the fixed
margin solution employed in Ku band systems does not appear viable, considering also the physical limitations of
on-board available mass and power. The adoption of fade mitigation techniques is now a commonly adopted
design but it needs a detailed modelling of the propagation channels in terms of dynamics, spatial and frequency

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 149 из 212



distribution. This issue is particularly relevant for: Satellite broadcast systems employing adaptive antenna
patterns to counteract atmospheric attenuation on ground; Communication satellite systems using multiple
antenna beams and adaptive coding and modulation technique to provide multimedia services on a continental
region (e.g. Europe or Northern America). In both cases the need to implement a complex adaptive payload calls
for models, data and tools for designing and simulating the system. The spatial scale of analysis required can
range from intra-beam (e.g. for different users located inside one or overlapping beams of a TLC system) to a
continental coverage region (e.g. for reallocating power from an area operating above nominal conditions to
another area affected by severe atmospheric fading). The paper will present a modelling technique for the
spatial distribution of rain, clouds and vapour for design of satellite telecommunication systems. This approach is
based on the statistical dependence index ( ) that can be used to assess the spatial distribution from a large
variety of meteorological databases such as long-term raingauge measurements, radar maps or Numerical
Weather Predictions data. Such a parameter can be linked to the usual correlation factor by assuming a
Gaussian bi-dimensional distribution. On those basis the modelling of joint-distribution of atmospheric attenuation
in different places can be perfor--med by assuming that phenomena of smaller scale (embedded in a larger
scale distribution) can be considered jointly independent. [C765]

"Planar Microstrip Antenna Array for Wide-Scan Angle Active Phased Arrays"
Advanced radar programs use low sidelobe, wide angle scan active aperture arrays over a broad bandwidth to
ensure the frequency agility and ECCM requirements of modern day radar systems. The design of such a high
performance, cost effective active aperture array within the weight, size and volume constraints is very critical
right from choosing the array grid architecture, radiating element structures and array feed networks. The
microstrip antenna array presented in this paper has been proposed to be used on an airborne large size active
phased array aperture, with all these design constraints / criticalities satisfied. [C766]

"Generation of ENVISAT ASAR Mosaics accessible on-line"
This paper describes the routine generation of ASAR mosaics at ESRIN and their distribution via Web map
servers. ASAR products are automatically collected from various processing sites to be geocoded and mosaicked
on the GRID Processing on Demand system at ESRIN. New mosaics are automatically transferred to an
OpenGIS Web map server where they can be directly visualized at full resolution by external users. The
generation of mosaics involves several processing steps including antenna pattern correction and compensation
of incidence angle depending on vegetation type. Several map projections are supported including polar
stereographic projections (Arctic and Antarctic's) as well as Plate Carre acutee projections (entire World). [C767]

"An advanced airborne multisensor imaging system for fast mapping and change detection
applications"
The advanced airborne multisensor imaging system (AAMIS) has been developed for a light fixed wing aircraft. It
integrates a suite of state-of-the-art electro-optical (EO), thermal, hyperspectral, and Lidar imaging instrument
packages for simultaneous active ranging and passive imaging that covers the electromagnetic (EM) spectrum of
the visible and near infrared range and the long-wave infrared range. AAMIS has been tested for today's fast
mapping and change detection needs. It demonstrates leading performance in providing comprehensive
geometric and geophysical aerial image products with high spatial, spectral, radiometric, temporal and range
resolutions. High resolution innovative data products collected by AAMIS sensors are presented. These include
3.5 cm resolution orthomosaics for a complete 15 km times 25 km large area coverage, 1 ft resolution
hyperspectral images with contiguous 10 nm spectral resolution for the 410-820 nm range, 0.02 K resolution
thermal images in a large 1 k by 1 k frame video format, and 20 cm range accuracy 3D Lidar mapping products.
[C768]

"Communication and Localization for a Cooperative eSafety-System"
The core concept of the project, presented in this paper, is to enable the future availability of a modular
cooperative system that will bring together sensor and communication technologies permitting to all road users
(vehicles, motorcycles, bicycles, pedestrians) to take an active part in the reduction of the number of accidents
that involve vulnerable road users. For this, legacy detection technologies, such as infrared or radar are
enhanced by a RF-based communication. [C769]

"Optimizing interferogram generation, pixel selection and data processing for high non-linear
deformation monitoring with Orbital DInSAR"
A necessary step for every DInSAR technique is to properly select the data from which deformation information
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will be calculated. Two main processes must be done in this sense, the interferogram set creation and the
quality pixel selection. In this paper we will present advances concerning both issues: a new method for
selecting a high quality and reduced interferogram set solving an equivalent minimum spanning tree system and
a pixel selection criterion based in region growing type algorithms. Furthermore, in order to avoid errors when
dealing with highly non-linear deformation patterns, a temporal block differential processing is proposed. [C770]

"Developing High Brightness Semiconductor Lasers for Homeland Security and Defense
Applications"
We present recent advances in high brightness, high power semiconductor lasers and their applications in
homeland security and defense including countermeasures, bio-chemical agent detection, rangefinding,
targeting, and directed energy weapons. [C771]

"Developing high brightness semiconductor lasers for homeland security and defense applications"
We present recent advances in high brightness, high power semiconductor lasers and their applications in
homeland security and defense including countermeasures, bio-chemical agent detection, rangefinding,
targeting, and directed energy weapons. [C772]

"Design for millimeter-wave applications in silicon technologies"
This paper presents the potentialities of advanced BiCMOS and CMOS technologies for millimeter-wave
applications. To begin, the target applications in these frequency bands are presented: from automotive cruise
control radars to wireless links. Then, a large overview of the technological offer to address these applications is
presented: SiGe BiCMOS, nanometer bulk and SOI CMOS technologies. This work focuses both on active and
passive devices (BEOL) behavior to suit for design above 20 GHz. The paper continues with a presentation of
several solutions for integrated circuits on the presented topic: front-end receiver blocks, transmission blocks and
frequency synthesis solutions. An overview of state of the art silicon circuits is given. As a conclusion,
perspectives regarding future challenges in terms of system integration and applications are discussed. [C773]

"Evaluation of Edge Detection Techniques towards Implementation of Automatic Target
Recognition"
The vision of Automatic Target Recognition (ATR) is through an integrated command identification architecture
that combines non-cooperative and cooperative identification sensors and systems. The ATR implemented shall
support development of situational awareness i.e., overall, general knowledge of the tactical battlefield
environment, including the location of friendly, neutral, and enemy forces and plan of action for battle. The
required operational capability will then be achieved by combining onboard data from multiple sensors and
systems with indirectly supplied off board information. Edge Detection is one of the major image-processing
requirements for achieving efficient and accurate target recognition in difficult domains. The on-board sensors
used on combat aircraft are Electro-optic Targeting Sensors (EOTS), Infra-red (IR) sensors, Radar, Synthetic
Aperture Radar (SAR) and Inverse SAR (ISAR) providing vast amount of images with different characteristics
helpful for detecting targets. This paper concentrates on the assessment of advanced edge detection techniques
on all types of sensor input images obtained for the implementation of automatic target recognition for air-to-air,
air-to-sea and air-to-ground applications. This paper also describes the approach towards implementation of
automatic target recognition for the entire range of sensor inputs. The proposed algorithm for automatic target
recognition is for implementation on airborne systems with potential use on ground stations. [C774]

"Laser Characterization of the Periodic Line-Space Micro/Nano Structures"
Recent advances in micro/nanotechnology devices have demonstrated periodic line-space structure with
dimensions of order less than ten nm. Laser scatterometry is a noncontact measurement method for collecting
and analyzing of scattered light from the structures. Methods using laser scatterometry can characterize periodic
line-space structures. The objective of this paper is three-fold: (1) characterization of laser beam quality which is
used for optical metrology; (2) optical characterization of periodic line-space structures; (3) some conclusions
regarding experimental results are presented. [C775]

"Feed-forward run-to-run control for reduced parametric transistor variation in CMOS logic 0.13μm
technology"
Targeting the physical gate Critical Dimension (CD) greatly impacts device performance. Unfortunately, advanced
products within the CMOS logic 0.13 mum technology suffer from a large gate CD lot to lot variation, thereby
causing large device parametric characteristics variability. A novel technique is to develop a feed-forward
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controller, which corrects for gate CD deviation by tuning the pocket implant dose (FFE-PI2). In order to
enhance the controller robustness, a model-based Statistical Process Control (SPC) chart, and a new
scatterometry grating have been considered. The FFE-PI2 control system is simulated and then implemented in
STMicroelectronics 8"Fab. Results indicate a significant decrease in lot to lot variation of transistor performance.
[C776]

"SPHERE-A Simulation Platform for Heterogeneous Wireless Systems"
This paper presents SPHERE, a Simulation Platform for HEterogeneous wiREIess systems, and describes its
motivation, methodology and implementation approach. This advanced system level simulation platform emulates
simultaneously the transmission of GPRS, EDGE Multi-slot, HSDPA and WLAN at the packet level, which allows
conducting novel investigations on common radio resource management for beyond 3G systems or on the
optimization of radio resource management techniques. This paper presents the simulation platform, validates it
and introduces its research potential. [C777]

"Supporting information management in digital libraries with map-based interfaces"
The self-organising map (SOM) has been proposed as an alternative interface for exploring digital libraries (DL),
in addition to conventional search and browsing. With advanced visualisations assisting the user in
understanding the contents of the map and its structure, as well as advanced interaction modes as zooming,
panning and area selection, the SOM becomes a feasible alternative to classical search and browse interfaces.
Several applications show the SOMs utility for this task. However, there are still shortcomings in helping the user
understanding the map-there are insufficient methods developed for describing the map to support the user in
the analysis of the map contents. In this paper, we give an overview of existing techniques and applications of
SOMs in digital libraries, and present recent work in assisting the user in exploring the map by automatically
describing maps using advanced labelling and summarization of map regions. Therewith, the SOM becomes an
attractive tool for information management. [C778]

"UWB communication using fractal signals"
In recent years, the electromagnetic environment has radically changed worldwide because of numerous sources
of high-power electromagnetic signals, which interfere with information-carrying signals and, thereby,
considerably distort them. As a result, a wide-band background electromagnetic field is present in the
environment, with its strength often much higher than that of natural electromagnetic fields. Such a situation
places more stringent requirement on transmitting/ receiving equipment and its operational maintenance.
Therefore, of primary concern in the design of modern communications is to ensure a high immunity against
different types of noise. A solution to this problem may lie in using those systems handling fractal ultra wideband
(FUWB) signals. This type of UWB signals has multiband fractal spectra with exact top and lower boundaries.
FUWB signals were created with maximum width of spectrum equal to 640 MHz. FUWB signals are not only
ensuring a high protection of information against electromagnetic fields but also prevent unauthorized. Thereto
multiband fractal antennas and fractal filters were developed. Fractal signals were generated and transmitted (in
air or via 50 m cable) with a carrier frequency at 2 GHz and more. Using FWB signals and recent advances in
electronic technologies a new fractal communication system was created and successful experiments were
carried out. [C779]

"State of the Active Phased Array Technology"
After more than 20 years from vision to reality active electronically scanned array (AESA) antennas reached a
mature level. Improved antenna and system performances, high flexibility by modular and scalable architectures
as well as related technologies are success factors for military and commercial applications. Significant cost
reduction efforts have to be performed in order to accelerate the change to this antenna generation. To
overcome this problem emerging technologies and advanced architectures are anticipated and will pave the way
for highly sophisticated antenna performances and multi-functional sensors. This paper presents a general view
on the AESA technology with reference to representative examples. [C780]

"Cross-Channel Interference in Multi-User Radar Systems"
In this paper we evaluate the impact of the presence of interfering radar on the target direction of arrival (DOA)
monopulse estimation performed by the reference radar. The importance of the use of codes in multi-user radar
system is highlighted in a simple scenario of two cooperating radars. [C781]

"Information Fusion System with GPRS module for Monitoring the Status of Driver"
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This paper presents the advanced system with GPRS module and information fusion approach for real-time
detecting the status of driver. It uses infrared cameras to simultaneously monitor the fatigue symptoms of driver
for determining the fatigue status. The vision information consists of the trend of pupil change, the times of
blinks, the times of yawns, and the angle between the head and the plumb line. The veracity of the system will
be strengthened to determine the status of fatigue driving through information fusion technology. In addition, the
system is capable of automatically drawing the conclusion that the driver is falling asleep and issuing different
warning signals depending on the level of the fatigue status. The system will transmit the conclusion
automatically to the traffic control department with GPRS module. [C782]

"Advanced InP and GaAs HEMT MMIC technologies for MMW commercial products"
NGST is developing advanced high frequency HEMT device and MMIC technologies to address imminent
applications at MMW frequencies above 80 GHz through 300 GHz. The improved device transport
characteristics, high transconductance, and gain at very high frequencies will benefit next generation
communications, radar, imaging and radiometer systems. In this paper, we status the development and
production of 0.1 mum GaAs HEMT, 0.1 mum InP HEMT and sub 0.1 mum InP HEMT technologies for high
frequency mmW circuits. [C783]

"Induction coilgun for EM mortar"
The Defense Advanced Research Projects Agency is investigating electromagnetic (EM) guns for the next
generation combat vehicle providing improved performance and survivability without the use of propellant. The
two-year program was initiated in 2005 to design a coilgun and a railgun to launch an existing mortar round with
an EM armature in laboratory conditions at speeds to increase range beyond current capabilities. This paper
describes a laboratory coilgun system whose requirements are based on the Future Combat System Mortar
Vehicle for indirect fire applications. Minimal adaptation has been necessary to existing mortar rounds with the
armature and support structure necessary for EM coilgun launch. High magnetic field coils have been designed
and tested at stress levels anticipated during launch. Recoil from the barrel of stacked coils will be managed by
a conventional gun mount integrated to a catcher through a structural frame. Capacitor bank modules currently in
fabrication and test utilize 1980's technology capacitors, but new ideas in commercial components for switches,
resistors and bus-work are investigated to lower cost. The firing system, which includes a projectile-sensing 94
GHz radar triggers the capacitor banks for optimal performance and precise muzzle velocity control, is also
described. [C784]

"A waveguide/free-space measurement setup for panels and joints of large dielectric radomes"
The problem of characterizing panels and joints of large dielectric radomes is attacked in two ways. Small panel
samples are placed in a waveguide setup, in order to measure the complex permittivity of its dielectric layers in
their actual configuration. A proper free-space setup is instead used to directly characterize the transmission and
scattering properties of the structures. Thanks to the use of TRL calibration and further signal processing, the
developed system removes the effect of panel and joint edges as well as the scattering from the supporting
structures without the necessity of an anechoic chamber. Experimental data are provided for a C-band panel, an
uncompensated joint and the compensated one developed at the IEIIT-CNR. [C785]

"Enhancement of the Focusing Properties of a Passive Radiometry Imaging System: A Theoretical
Electromagnetic Study"
A non-invasive imaging system, consisting of an ellipsoidal conductive cavity and radiometric receivers, designed
and constructed in our laboratory the past few years is restudied. A means for further improvement of the
ellipsoidal reflector's focusing properties thus its performance is herein investigated. The main differentiating
factor of our new approach is that the receiving antenna is more realistically modelled and also covered by two
layers of different dielectric properties. The present paper provides details on the electromagnetic theoretical
analysis of the problem and presents numerical results for the electric field distribution inside the head model,
using two main operating frequencies, namely 0.5GHz and 1.5GHz for four distinct cases. The focusing
optimization of the system in terms of spatial accuracy and penetration depth is assessed while the method and
results are also separately validated. [C786]

"Near field techniques for radar synthetic environment simulator"
Tests on phased array radar systems are typically performed in far field test ranges, which, in the case of large
radar antennas, imply very large distances, an uncontrolled outdoor environment and limitations on the number
of test probes to be deployed. This paper summarizes and compares the main techniques that can be used in
an anechoic chamber in order to realize tests on a phased array radar. Numerical results will be shown for each
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technique, as well as measurements performed at SELEX-SI near field facility. [C787]

"Closed-Loop Radar with Adaptively Matched Waveforms"
Adaptive and knowledge-based radar focus on improving the performance of the radar receiver through signal
processing However, rather than develop transmission waveforms and signal-processing techniques
independently, it is useful to consider a closed-loop system complete with an adaptive radar transmitter. In this
paper, we summarize and demonstrate a framework being developed at the University of Arizona for
implementation of closed-loop radar with adaptive waveforms. This framework integrates a Bayesian channel
representation, matched illumination techniques, and sequential hypothesis testing. The result is a closed-loop
system that modifies its understanding of the channel based on measured data, customizes waveforms to hasten
understanding of the channel, and draws conclusions (such as target classification) when sufficient
understanding of the propagation channel is achieved. [C788]

"Ad hoc receive sensors aimed at enhancing multistatic radar operation for surveillance of limited
critical areas"
Possible advances of multistatic radar systems are considered for surveillance of limited and critical areas for
homeland protection. New enabling technologies are highlighted by referring to the use of multiparametric
multichannel multistatic radar receivers densely distributed over the area of interest. In such a framework,
specific focus is given to evaluating target visibility as well as to the possible application of an "ad hoc" network
(AHN) of smart and adaptive radar-communication antennas. [C789]

"Metamorphic HEMT Amplifier Circuits for Use in a High Resolution 210 GHz Radar"
In this paper, we present the development of a W-band power amplifier (PA) circuit and a G-band low-noise
amplifier (LNA) MMIC for use in a high-resolution radar system operating at 210 GHz. The power amplifier circuit
has been realized using a 0.1 um InAlAs/InGaAs based depletion-type metamorphic high electron mobility
transistor (MHEMT) technology in combination with grounded coplanar circuit topology and cascode transistors,
thus leading to a small-signal gain of 12 dB and a saturated output power of 20.5 dBm at 105 GHz. The low-
noise amplifier MMIC was fabricated using an advanced 0.05 mum MHEMT technology and achieved a small-
signal gain of more than 16 dB over the frequency band from 180 to 220 GHz together with a state-of-the-art
room temperature noise figure of only 4.8 dB. Both amplifier circuits were successfully packaged into millimeter-
wave waveguide modules and used to realize a 210 GHz radar, which delivers an instantaneous bandwidth of 8
GHz and an outstanding spatial resolution of 1.8 cm. [C790]

"Advanced FDTD Applications"
Many electromagnetic applications can be analyzed using a "standard" FDTD code. However, some applications
require special features such as ground interaction, periodic boundary conditions and more advanced excitation
sources. This paper presents examples of such applications and references are given to work where descriptions
of necessary enhancements to the FDTD method can be found. Application examples are given regarding
synthetic aperture radar (SAR), large antenna arrays, infinite antenna arrays and waveguide problems. [C791]

"Estimating Measurement Uncertainty of Traffic Monitoring Systems"
All the more advanced traffic management techniques base their efficiency on reliable traffic monitoring systems.
In a so important and emerging field, where the technical solutions proposed to measure and collect traffic
primary data are not few, a unique methodology to evaluate and compare their performance still misses. In the
paper the problem of the metrological characterization of traffic monitoring systems is widely treated, founding
inspiration on the ISO guide to uncertainty in measurement. Early experimental results are reported to
demonstrate the applicability of the suggested procedure to some off the shelf instruments. [C792]

"Recent Advances and Applications of M-Sequence based Ultra-Wideband Sensors"
Ultra-wideband (UWB) sensing is an upcoming technique to gather data from complex scenarios such as nature,
industrial facilities, public or private environments, for medical applications, non-destructive testing and many
more. Currently it is hard to estimate the full spread of future applications. The measurement approach
traditionally used is based on stimulation of the test objects by either short sub-nanosecond impulses or sine
waves which are stepped/swept over a wide spectral band. This paper deals with an alternative approach, which
uses very wideband pseudo-noise binary signals such as M-sequences for example. Such devices have a very
high time stability, enable high measurement speed and do not burden the test objects with high voltage peaks.
Furthermore, the device concept promotes monolithic circuit integration in a low cost semi-conductor technology.
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In what follows, the basic device concept and some extensions will be considered as well as some selected
applications will be discussed. [C793]

"Implementation of advanced radar processes on TMS320C5x processors"
With respect to the advent of radar systems technology, necessity of using advanced and complex processing in
the receivers, transfer of high volume of data and need of real time processing in relation to radar signals,
appropriate processor must provide the required processing speed. This performance usually is provided with
programmable digital signal processors. In this paper, first, processes such as pulse compression with phase
coding method, clutter canceling with delay line canceller and Doppler filter bank methods are introduced, then
several procedures of parametric and clutter map constant false alarm ratio along with combination of these two
methods are described and finally possibility of implementation of these processes on a Texas Instrument DSP
are investigated. [C794]

"Adaptive Multi-Sensor Waveform Design for RF Tomographic Sensors"
Distributed sensing systems incorporating RF tomography allow a trade-off between spatial and spectral
diversity, however a large number of widely spaced sensors is conventionally thought to be required. A practical
method of reducing the number of sensor nodes is introduced via the concept of the Virtual Tomographic Array.
Furthermore, the geometry of this virtual array is electronically reconfigurable. Optimal resource allocation is
accomplished instantaneously, with dynamic control based upon matching sensing modalities to site specific
target and clutter observables. [C795]

"A Framework for the Analysis of Multistatic Radar Systems with Multiple Transmitters"
The multistatic ambiguity function can be used as a tool for analyzing multistatic radar systems. It has been
demonstrated that the multistatic ambiguity function can serve as a guideline for developing multistatic radar
signal processing rules and waveform selection strategies in system configurations with a single transmitter and
multiple receivers. In this work we extend the development of multistatic ambiguity function to radar systems with
multiple transmitters and multiple receivers. [C796]

"Radar objects detection and imaging for ground-based vehicle collision avoidance: computer
simulation results and safety aspects"
The scope of this paper is to illustrate a new concept of a multi-sensor system for obstacle detection, and
collision avoidance by controlling the motion of the vehicle traveling at very high speed regimes, of the order of
250 km/h. The paper illustrates the primary requirement of safety for the vehicle and the passengers and
presents the effects of relative motion at such high speeds on radar data quality. A new mathematical model is
described for calculating the effects of scintillation on detection range and Doppler velocity. Results indicate large
spread around the expected values of range and Doppler depending on propagation and type of fluctuation of
the signal. For improved obstacle detection and tracking is concluded that the effects of fluctuations of front
radar measurements need to be compensated by measurements from a reference sensor on board, for example
a rear sensor. [C797]

"Antenna Arrays and Propagation Models for Advanced Wireless Systems"
The development of advanced phased array antennas and new propagation models that address wireless
applications in challenging propagation environments have and will continue to be a critically important
component in the development of future wireless systems with applications in communications, radar, and
Satellite technologies. In spite of the significant advances in these technologies, challenges continue to preclude
their low cost, reliable, and high speed application in tough propagation environments including urban areas,
UAVs, and other DoD applications. In this paper we describe some of the ongoing research activities at the
University of Hawaii in the area of advanced wireless systems. In the antenna array design technology, two
complementary antenna arrays designs will be described and the development of an ultra-wideband ground
plane for foliage penetrating radars will be discussed. For the propagation modeling area, new models for
characterizing indoor/outdoor transmission and for evaluating wireless coverage in urban areas taking into
account the radiation patterns of the transmitting and receiving antennas will be presented. In all cases
simulation results will be presented and validation with experimental observations will be included whenever
available. [C798]

"Unification of Descriptive Experiment Design and Worst-Case Performance Optimization-Adapted
Regularization Paradigms for High-Resolution Reconstruction of Radar Imagery"
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We address a new approach to solving radar imaging problems stated and treated as uncertain ill-conditioned
inverse problems of nonparametric spatial power spectrum estimation via processing the finite number of
independent observations of the degraded array data signals (one realization of the trajectory signal in the case
of SAR). The idea is to adapt a statistically optimal minimum risk nonparametric power spectrum estimation
approach to the radar imaging scenarios with model-level and system-level uncertainties. The proposed
incorporation of the worst-case performance optimization-adapted robust regularization aggregated with the
descriptive experiment design paradigm into the minimum risk nonparametric estimation strategy leads to a new
unified doubly regularized minimum risk approach for robust adaptive high-resolution reconstructive imaging in
the uncertain remote sensing scenarios. [C799]

"The Region-Exhaustive Fault Model"
Device failure mechanisms of today's deep sub-micron processes are not well-modeled by single stuck-at faults,
and hence several advanced fault models have been proposed in the past. Gate-exhaustive fault models were
proposed to exercise a gate completely and then observe the resultant response at an observable output. This
paper extends the gate-exhaustive fault model to target bigger regions (a collection of gates) with the hypothesis
that exercising a region with an exhaustive pattern set can yield coverage on a larger proportion of unmodeled
defects. To test out this hypothesis, we use the logic proximity bridge (LPB) fault model as a surrogate for
unmodeled defects and grade the region and gate exhaustive patterns against the LPB fault model to gauge
their efficacy. We show that region exhaustive patterns are better at detecting untargeted LPB faults compared to
patterns obtained using gate exhaustive or traditional stuck-at fault models. [C800]

"Accurate posterior probability estimates for channel equalization using gaussian processes for
classification"
In this paper we propose to use Gaussian processes for classification (GPC) for solving the channel equalization
problem. GPC provides not only accurate decisions as other nonlinear machine learning tools do, i.e. support
vector machines or neural networks, but it also assigns posterior probabilities to each one of its output. This is a
significant advantage of GPC with respect to other machine learning tools for channel equalization, because the
channel decoder benefits from its soft outputs to provide significantly better error correcting capabilities for the
entire communication system. As, for previous schemes, the channel decoder had to rely on the hard decisions
given by the equalizer, because the output of these methods cannot be transformed into posterior probabilities.
We show that the GCP equalizer is able to estimate posterior probabilities accurately in a variety of real digital
communications channel. [C801]

"Technology roadmap process to compare commercial broadband technologies available to SME
and SOHO owners in South Arica"
A technology roadmap process is proposed to determine the stakeholders in the broadband Internet arena as
well as their possible impact on future broadband adoption in Southern Africa. The current status for available
broadband technologies is accessed and then compared to the technology specification as provided by standards
authorities or technology providers. New broadband technologies, currently in advanced pilot projects, are
identified and their possible impact on current broadband technologies is discussed. The importance of
standards in the roll out of new technologies is assessed and recommendations regarding commercial
broadband technologies available to SME and SOHO in South Africa are made. [C802]

"Recent Advances in Ultra Wideband Radar and Ranging Systems"
This invited paper describes advances in short pulse electromagnetics as applied to ultra wideband (UWB) radar
and precision ranging. UWB sensors designed for perimeter intrusion detection, obstacle and collision avoidance
and industrial safety applications was described. The design of a part 15 compliant, UWB radar development kit
is also discussed. [C803]

"Secure Interworking in Multi-Operator, Multi-Technology Wireless Communication Environment:
Issues & Challenges"
Taking into account the recent advances in wireless communications with the deployment of various technologies
that cover the same areas, secure interworking in multi-operator, multi-technology wireless communication
environments is a critical issue that should be considered by all operators. This is primarily linked with risk
analysis and it is the process that each operator should go through to determine the risk exposure. It indicates
mainly the possibility of a damage that could happen either by intruders or by misuse of the resources. The goal
of risk analysis is to determine the probability of potential risks and estimate the overall damage at an annual
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basis in order to define new policies and measures. This is the main contribution of this work. [C804]

"On the feasibility of using GPR technology for the UXO detection and discrimination in the volcanic
soil of Hawaii"
In this paper we describe the recent results from an ongoing project at the University of Hawaii to use advanced
GPR technology for the detection and discrimination of UXO in the high iron content volcanic soil of Hawaii. To
help determine a suitable frequency range for detecting targets at two feet depth from the surface, a soil
characterization effort has been implemented. Both the dielectric and magnetic properties of the earth soil are
being measured using a unique shunt capacitance terminating a transmission line method and a recently
fabricated TEM cell. Both the reflection and transmission S-parameters are being measured to determine both
the complex permittivity and permeability of the soil. Furthermore, a TLS-Prony method together with FDTD 3D
simulations of typical detection environments are being used to extract the complex natural resonance
frequencies (CNR) of targets from the late arrival signals associated with the scattering mechanisms from these
targets. A UXO testbed has been development to help experimentally validate simulation results and provide data
to check and improve the accuracy of the detection/discrimination algorithm. Results from this study including
dielectric and magnetic characterization of the volcanic soils, and CNR of typical UXO targets encountered in
Hawaii will be presented. [C805]

"On the analysis of electromagnetic transients from radar targets using smooth pseudo wigner-ville
distribution (SPWVD)"
Time frequency analysis of electromagnetic transients scattered from wire radar targets has been investigated.
The results demonstrate that the SPWVD is capable to providing another level of confirmation on the existence
of particular resonant modes when the incident aspect and polarization changes, and graphically indicates
whether a particular angle will excite a relevant mode. Such kind of information becomes critical for automatic
target recognition (ATR) problems where the incidence angle(s) is usually not known in advance. Further work
will be focused on applying the technique to more realistic targets, using another TF distribution which provides
better time resolution for the early time. Using the combined information, a hybrid target identification scheme
that makes use of the information from TF plots in conjunction with resonance based model will be constructed.
[C806]

"Morphological Processing of Severely Occluded Digital Elevation Images to Extract and Connect
Stream Channels"
Recent advances in technology have enabled the acquisition of high-resolution topographic data by means of
airborne laser swath mapping (ALSM), which can yield digital elevation models (DEMs) with horizontal
resolutions of 1m. A DEM is a grayscale image wherein pixel value corresponds to elevation. Using ALSM
imaging systems over forested terrain, we filter out the laser returns from the occluding foliage and estimate
bare-surface DEMs. Extracting stream networks from DEMs is important for modeling many hydrological
processes. We apply a sequence of morphological operations to an ALSM DEM to detect stream channels in
forested terrain. We verify the accuracy of the results using a set of error measures over simulated terrain and
also using GPS ground truth over real terrain. For linking disconnected stream segments, a measure of pixel
connectivity is used. [C807]

"Behavioral Mixer Model for Rapid System Simulation of a 77GHz FMCW-Radar Transceiver"
An advanced behavioral model of a 77 GHz SiGe Gilbert-type double balanced mixer is proposed, which is able
to accurately model conversion gain compression and noise figure compression due to LO-power drop. The
model is for use in system simulation of direct conversion automotive FMCW-radar transceivers. Model
parameters can be easily extracted from 77 GHz measurement data. The model has been validated with
measurement data and circuit level simulations and can be implemented in commercial simulators. [C808]

"TCAR: The Trans-atlantic Cooperation for a state-of-the-art AGS Radar"
In view of the NATO air-to-ground surveillance requirement and the results of the 2004 Feasibility Study on the
development of an advanced SAR/MTI radar system, the TCAR industries, represented by a group of industries
from 6 nations (FR, GE, IT, NL, SP, USA) have been tasked by the NATO AGS Prime Contractor to conduct a
6-month risk reduction study. This study and follow-on activities have led to the current readiness level for a
Design & Development contract. The architectural design of the system is based on knowledge from currently
ongoing and legacy radar programs in these countries and the NATO AGS requirements. To perform the
program the radar industries have founded the TCAR-Industries GmbH, which is a joint venture of these
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companies. A programmatic and technical overview of the TCAR program will be presented in this paper.
Furthermore, a discussion is presented on global requirements, platform configuration, technical approach to
simultaneous SAR and MTI operation, the global radar configuration, processing aspects and radar mode
developments. [C809]

"The impact of SARA for further advances in automotive microwave sensing"
During the next years, the number of wireless sensor and communication systems used in cars for ubiquitous
applications will increase significantly. The operational frequencies will span from the low frequency range (9
kHz) up to the mmWave (79 GHz) range, the bandwidth from narrowband band to ultra-wide band (UWB).
Increasingly, however, the electromagnetic spectrum represents a scarce natural resource of strategic national
socio-economic importance. Careful international spectrum engineering and regulation is required, in order to
ensure coexistence between existing and planned services. Automotive applications traditionally have used free
and unlicensed ISM (industrial, scientific, medical) bands, which will be overcrowded in the future. Therefore, the
automotive industry needs dedicated frequency allocations for future applications. UWB is one of the most
promising new concepts for automotive applications. The SARA (short range automotive radar frequency
allocation) group was founded by the automotive industry in 2001, a newcomer in the field of frequency
management SARA's activities focused on international frequency regulation and standardization of UWB
automotive short range radar (SRR) for advanced driver assistance and safety applications. As a result of
successful SARA activities, the market introduction of these sensors started with the Mercedes-Benz S-class in
2005, followed by BMW's introduction of SRR in 2007 in the 5-series. The SARA group has expanded the focus
of its activity from UWB SRR to general frequency needs for automotive radar. With this new focus, SARA has
become the strategic automotive radar frequency allocation group. This contribution gives an overview on actual
and planned wireless sensing systems used in cars and on the necessary spectrum resources for the
technologies to be applied. Finally, the current and planned activities of the SARA group are outlined. [C810]

"Advances in airborne SAR interferometry using the experimental SAR system of DLR"
During recent years the experimental SAR (E-SAR) system of the German Aerospace Center (DLR) has
continuously been operated to acquire data for different scientific applications in forestry, agriculture and
glaciology. In this context, the data where mainly used to develop new scattering models in preparation of future
space-borne missions posing increasing accuracy requirements especially for the processing of repeat-pass
interferometric data. Also direct model-free methods like differential SAR interferometry for measuring
displacements in the order of the wavelength or SAR tomography for real 3D microwave imaging of scattering
volumes determined the development of advanced and very accurate motion compensation techniques. This
paper first gives an overview of the updates of the E-SAR system performed during the last couple of years and
then focusses on the recently developed airborne interferometric processing methods and their applications.
[C811]

"A Ka-band, Magnetron based, scanning radar for airborne applications"
The design and characteristics of a Ka-band, magnetron based radar are described. Novel solutions used for the
development of an electrically scanning slotted waveguide antenna array, a low noise digital receiver with a
coherent on receiver technique implemented, and an advanced data acquisition and signal processing system
are described. Possible applications of the radar are related to enhancing helicopter safety including detection of
power lines and other obstacles, monitoring meteorological conditions on the direction of flight, and providing
secure landing. [C812]

"Recent Advancements of Radar Remote Sensing; Air- and Space-borne Multimodal SAR Remote
Sensing in Forestry & Agriculture, Geology, Geophysics (Volcanology and Tectonology): Advances
in P0L-SAR, IN-SAR, POLinSAR and POL-DIFF-IN-SAR Sensing and Imaging with Applications to
Environmental and Geodynamic Stress-change Monitoring"
Radar Polarimetry Radar Interferometry and Polarimetric SAR Interferometry represent the current culmination in
"Microwave Remote Sensing' technology, but we still need to progress very considerably in order to reach the
limits of physical realizability. Whereas with radar polarimetry the textural fine-structure, target orientation,
symmetries and material constituents can be recovered with considerable improvement above that of standard
'amplitude-only' radar; by implementing "radar interferometry' the spatial (in depth) structure can be explored.
With Polarimetric Interferometric Synthetic Aperture Radar (POL-IN-SAR) imaging, it is possible to recover such
co-registered textural and spatial information from POL-IN-SAR digital image data sets simultaneously, including
the extraction of Digital Elevation Maps (DEM) from either Polarimetric (scattering matrix) or Interferometric (dual
antenna) SAR systems. Simultaneous Polarimetric plus Interferometric SAR Imaging offers the additional benefit
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of obtaining co-registered textural-plus-spatial three-dimensional POL-IN-DEM information, which when applied
to Repeat-Pass Image-Overlay Interferometry provides differential background validation and environmental
stress-change information with highly improved accuracy. Then, by either designing multiple dual polarization
antenna POL-IN-SAR systems or by applying advanced POL-IN-SAR image compression techniques, will result
in 'POLarimetric TOMOgraphic' (Multi-Interferometric) SAR or POL-TOMO-SAR imaging. By advancing these
EWB-D-POL-IN/TOMO-SAR Imaging modes, we are slowly but steadily approaching the ultimate goal of
eventually realizing air-borne and space-borne 'Geo-Environmental Background Validation, Stress Assessment,
and Stress-Change Monitoring and Wide-area Military Surveillance of the Terrestrial and Planetary Covers'.
[C813]

"Assessment of controller situation awareness in future terminal RNAV operations"
The MITRE Corporation's Center for Advanced Aviation Systems Development (CAASD) was tasked by the
Federal Aviation Administration (FAA) with defining and validating the performance-based air traffic management
(ATM) concept to address the increasing need for improved capacity, efficiency, and productivity in the National
Airspace System (NAS). A key enabler of this concept is the continued implementation and greater utilization of
performance-based navigation provided by area navigation (RNAV) and required navigation performance (RNP)
today and through the future. Implementation of new procedures and features, such as vertical profiles, are
expected to reduce the active controlling task that is fundamental to air traffic control (ATC) operations and
instead, increase monitoring of operations. This change is intended to leverage flight deck automation and
reduce pilot and controller workload; however, it is critical to fully understand the human factors implications of
making this shift, especially as traffic operations continue to grow. A human-in-the-loop (HITL) simulation was
performed to evaluate changes in situation awareness for the feeder arrival controller position in a terminal radar
approach control (TRACON) environment with conventional arrival operations and with future RNAV arrival
operations when moderate and high levels of traffic were managed. An assessment of controller situation
awareness was made based upon results from the situation awareness global assessment technique (SAGAT)
and measurement of controller detection of pre-planned aircraft deviations from their assigned clearance.
Workload was also measured using the NASA-task load index (TLX). Findings suggest that a change of
controller situation awareness does occur as a result of the increased traffic levels managed. Assessing and
mitigating this issue is under study by MITRE/CAASD, in particular through display and alerting automation for
radar controllers. [C814]

"Optimal Acoustic Search Path Planning Based on Genetic Algorithm in Continuous Path System"
The design of efficient search path to maximize the Cumulative Detection Probability(CDP) is mainly dependent
on experience and intuition when the searcher detect the target using SONAR in the ocean. Recently with the
advance of modeling and simulation methods, it has been possible to access the optimization problem more
systematically. In this paper, a method for the optimal search path calculation is developed based on the
combination of the genetic algorithm with detection algorithm. We consider the continuous system for search
path, space, and time, and use the movement direction of the SONAR as a gene of the genetic algorithm. The
developed algorithm, OASPP(Optimal Acoustic Search Path Planning), is shown to be effective, via a simulation,
in finding the optimal search path for the case where the intuitive solution exists. [C815]

"Tools and Practices for Measurement-based Network Performance Evaluation"
As networks and applications running on them become more complex, there is a need for an efficient framework
supporting experimental performance evaluation based on real measurements. Towards this end, this paper
presents: a) an advanced architecture for a traffic generation tool capable of producing complex traffic profiles, b)
the architecture of a traffic analysis tool, and c) methods that allow for efficient monitoring and measurements of
delay and loss-oriented metrics in packet networks. The effectiveness of these tools and the applicability of the
measurement methodology are illustrated through experiments that evaluate the performance of vertical
handovers between GPRS and WLAN networks. [C816]

"Analysis of RNAV arrival operations with descend via clearances at phoenix airport"
On 10 October 2006, two new area navigation (RNAV) arrival procedures for Phoenix Sky Harbor International
Airport (PHX) were published which provide vertical guidance in the terminal area. The procedures largely
overlay corresponding conventional procedures and established navigation patterns used by air traffic control
(ATC). However, the inclusion of vertical guidance and routine ATC issuance of descend via clearances to
leverage this guidance was expected to result in more continuous aircraft arrival descents inside the terminal
area. More continuous descents enable prolonged flight under reduced engine thrust and associated fuel burn
and environmental benefits. The MITRE Corporation's Center for Advanced Aviation System Development

"Advanced Radar Systems" («Современные РЛ системы»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 159 из 212



(CAASD) was tasked by the Federal Aviation Administration (FAA) to assess operational changes associated
with the implementation of the new RNAV arrival procedures at PHX and estimate the resulting user benefits.
Based on analysis of radar data recorded during eleven days of pre-and post-implementation operations,
significant improvements in descent continuities were observed for aircraft descending via the new procedures.
The improvements resulted in a 38-percent reduction in the time aircraft remained in level flight at key step-
down altitudes in terminal airspace. Fuel burn benefits to users were estimated at $0.5 million annually, and
resulting reductions in CO2emissions were estimated at approximately 2500 metric tons annually. In addition to
these currently realized benefits, improved participation coupled with procedure optimization efforts promise
increased future user benefits. [C817]

"Assessment of navigation errors on airborne state-based conflict resolution"
This paper focuses on the influence of navigation errors on state-based conflict resolution. Two well-established
resolution manoeuvre classes have been investigated: the first one involves a turning point manoeuvre and has
been selected as far as it minimizes the number of resolution manoeuvre stages and may be achieved through
the autopilot lateral mode; the second one involves an offset manoeuvre and has been retained as far as it may
be compatible with flight management system (FMS) functionality. The main throughput of the paper is the
analysis of the sensitivity of the two resolution manoeuvre classes to navigation errors. The assessment is
conducted through a set of radar encounters which have been modified and simulated by means of a point mass
based aircraft dynamic model incorporating autopilot and navigation functionalities. This paper is an output of the
AS STAR (advanced safe separation technologies and algorithms) project, sponsored by the European
Commission within the 6th Framework Programme. [C818]
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