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"Man Made Target Detection in a Forest with a Subspace Detector SAR Processor"
This paper deals with the capability of a SAR processor based on a subspace detector to get better performance
than a classical SAR processor for Man Made Target (MMT) detection in a forest. The new algorithm aims at
using new models, different from the isotropic point one commonly used in SAR processors. The implementation
of the Subspace Detector SAR (SDSAR) algorithm is described and detection performances between a classical
SAR (CSAR) algorithm and the SDSAR one are compared when detecting a MMT in white Gaussian noise and
in a simulated forest. [C3411]

"Ground Response Tracking for Improved Landmine Detection in Ground Penetrating Radar Data"
Recent advances in ground penetrating radar (GPR) fabrication and signal processing have made high fidelity
detection of buried anti-tank landmines a practical possibility under field scenarios. However, detection of
subsurface landmines at a low false alarm rate (FAR) requires the effective removal of the response from the
air/ground interface (ground-bounce response). This in turn requires accurate and automatic tracking of the time
of arrival of the air/ground interface in time-domain GPR data. Such tracking of the ground bounce response can
be difficult to perform under certain conditions including the presence of surface-laid landmines, surface
vegetation, snow drifts, and multiple subsurface structures like buried roadbeds. In this work, we will explore the
application of a low- latency Kalman filter applied to ground bounce tracking in GPR data and resulting
performance improvements for pre-screening algorithms under extreme weather conditions. [C3412]

"Accurate DEM Reconstruction from Permanent Scatterers and Multi-baseline Interferometry"
The application of the Permanent Scatterers (PS) Technique in multi-temporal data-sets, namely the
identification and exploitation of sparse coherent targets, has shown that it is possible to estimate and remove
interferometric phase components due to atmospheric effects and orbital fringes. So far, the application of the PS
technique has been focused on the extraction of the motion field of the area of interest. However, it is also
known that PS relative elevations can be estimated with sub-meter precision while smooth errors can be
removed using a coarse resolution DEM or the data of the Shuttle Radar Topography Mission (SRTM). In this
paper, we describe a new approach combining the PS Technique and standard interferometry to improve the
quality of lnSAR DEM's. ERS Tandem interferograms are exploited to increase the number of coherent pixels,
while atmospheric effects are estimated and subtracted by means of the sparse PS grid. Prior information and
PS elevation are used to reduce the probability of phase-unwrapping errors. Preliminary results are reported and
the key-factors for its successful application (e.g. the number of Tandem acquisitions available, PS density) are
discussed. [C3413]

"Evaluation of eCognition for Assisted Target Detection and Recognition in SAR Imagery"
Defence R&D Canada-Ottawa (DRDC Ottawa) has been assessing custom off-the-shelf (COTS) software
products and developing custom tools that can assist image analysts (IAs) to complete their tasks more quickly
and efficiently. In some cases, IAs are tasked with detecting targets of interest within large-area surveillance
operations, and these detection tasks may be repeated with a regular flow of incoming imagery. SAR imagery is
a data source of choice for large-scale detection operations due to its ability to image in all weather conditions
without external illumination sources. An activity was undertaken to evaluate ecognition (a COTS product) for
target detection in SAR imagery and as a means of facilitating workflow improvements in the course of target
detection and surveillance activities. eCognition is segmentation-based classifier that uses fuzzy reasoning
techniques, enabling users to represent fuzzy rules in a human reasoning-like form. It offers the promise of
being a usable tool that fulfills the objective of providing improvements over the traditional practice of manual
inspection for target detection and surveillance. This paper reports on the evaluation process and findings when
using ecognition for ship detection and land vehicle detection in SAR imagery. [C3414]
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"A Ka Band Imaging Radar: DRIVE on Board ONERA Motorglider"
Following previous studies, a concept of low-cost imaging Ka-Band radar is presented in this paper. This radar is
integrated into under-wings pods that are fixed on a STEMME S10VT motorglider. This radar concept combines
real aperture in the cross-track direction, by the antennas geometrical aperture, and synthetic aperture in the
along-track direction, realized with the aircraft motion. Radar front-end uses FMCW (for Frequency Modulated
Continuous Wave) technique which allows to reduce the power emission to a few Watts. In addition, the use of
the millimeter band induces antennas size reduction, and makes possible the radar integration into pods. Thus,
radar particularities are a low- size, a low-weight and a low-cost basis, making this radar suitable for future
integration on board small vehicles, such as UAV (Unmanned Aerial Vehicle). The radar definition and
specifications will be exposed, together with the first results obtained on April 2006. Two ways of operation will
be exposed: An application as vertical sounder, using cylindrical horn antennas, and an application as SAR
radar, using rectangular antennas. The two cases will be illustrated by samples of results. [C3415]

"A New Polarimetric CFAR Ship Detection System"
The objective of the proposed work is to develop optimal polarimetric Constant False Alarm Rate (CFAR)
detector for ship detection. Polarimetric transformations and decompositions, clutter analysis, modeling, Principal
Component Analysis (PCA), and multi-CFAR detection are the necessary components of optimal polarimetric
CFAR ship detectors. The resulting CFAR detector outperforms the conventional polarimetric CFAR detector by
providing higher probability of detection. Optimal polarimetric CFAR detection procedures are proposed in this
report. Given the simulated polarimetric RADARSAT-2 data, different polarimetric transformations and
decompositions are applied. The resulting images will be transmitted to an adaptive Principal Component
Analysis (PCA) block. Through the adaptive PCA block, the image of the first principal component which has the
highest SNR among all the images (including the original, transformed/decomposed images, and the images
after the adaptive PCA) will be used for ship detection. Optimal multi-CFAR detection will be applied to this
image and then the final decision will be made. [C3416]

"Target Classification by Means of Fully Polarimetric ISAR Images"
In ISAR systems, fully polarimetric capabilities have not been fully exploited for target classification or
recognition. In this paper, a full system that reconstructs the polarimetric ISAR image and classifies the target is
proposed and tested on simulated data. [C3417]

"The Gradient Structure Tensor as an Efficient Descriptor of Spatial Texture in Polarimetric SAR
Data"
In this paper, the analysis of spatially nonstationary texture from polarimetric SAR data is studied. A previously
introduced model named Anisotropic Gaussian Kernel (AGK) was shown to be a pertinent descriptor of local
orientation and allowed a simple representation of the complex spatial structure in SAR images. Here, two
methods for the estimation of the model parameters are proposed. The first one is an enhancement of the
previously developed algorithm and the second one is a new approach based on the Gradient Structure Tensor
(GST) operator. These two methods are employed to analyse texture in PolSAR intensity channels. [C3418]

"Copula-based Stochastic Kernels for Abrupt Change Detection"
This paper shows how to obtain a binary change map from similarity measures of the local statistics of images
before and after a disaster. The decision process is achieved by the use of a zz-SVM in which a stochastic
kernel has been defined. Stochastic kernel includes two similarity measures, based on the local statistics, to
detect changes from the images: 1) A distance between maginal probability density functions (pdfs) and 2) the
mutual information between the two observations. Distance between marginal pdfs is evaluated by using a
series expansion of the Kullbak-Leibler distance. It is achieved by estimating cumulants up to order 4 from a
sliding window of fixed size. Mutual information is estimated through a parametric model that is issued from the
copulas theory. It is based on rank statistics and yields an analytic expression, that depends on the parameter of
the copula only, to be evaluated to obtain the mutual information. Preliminary results are shown on a pair of
Radarsat images acquire before and after a lava flow. A ground truth allows to show the accuracy of the
stochastic kernels and the SVM decision. [C3419]

"Land-cover Classification using Multi-temporal/polarization C-band SAR Data"
This paper presents a fuzzy logic fusion methodology for land-cover classification with multi-temporal/polarization
Radarsat-1 and ENVISAT ASAR data. For feature extraction from each multi-temporal/polarization data, a
traditional feature extraction approach (i.e. extraction of average backscattering coefficient, temporal variability
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and long-term coherence) and principal component analysis (PCA) were applied and compared. A data-driven
fuzzy logic approach was applied to the classification of those features. In the fuzzy logic approach, fuzzy
membership functions based on smoothed kernel density estimation and likelihood ratio functions were derived
and various fuzzy combination operators were tested. A case study from an agricultural area has been carried
out to illustrate the proposed methodology. [C3420]

"Simultaneous Perturbation Stochastic Approximation Algorithm for Automated Image Registration
Optimization"
Automated intensity-based image registration approaches become popular and urgent when facing today's
increasing data mining and frequent fusion demands. As a core part of an automated image registration system,
many kinds of gradient-based optimizers were proposed in the past decade. In this paper, a local gradient-free
optimizer, namely the simultaneous perturbation stochastic approximation (SPSA) algorithm, was firstly applied
for the automated multi-source image registration using the mutual information as a similarity measure. Results
of rigid experiments on the image pairs of ASTER-ASTER, ASTER-Map and SAR-SAR showed the SPSA
optimizer has much more flexibility and efficiency than the traditional gradient ascent optimizer. It is more
suitable as a local optimizer to the automated image registration system. The main shortcoming of this algorithm
is too many control parameters needed during the execution process. [C3421]

"The Multiscale Change Profile: A Statistical Similarity Measure for Change Detection in
Multitemporal SAR Images"
In this paper, we present a new similarity measure for automatic change detection in multitemporal SAR images.
This measure is based on the evolution of the local statistics of the image between two dates. The local
statistics are estimated using a cumulant-based series expansion which approximates the probability density
functions in the neighborhood of each image pixel. The degree of evolution of the local statistics is measured
using the Kullback-Leibler divergence. An analytical expression for this detector is given allowing a simple
computation which depends only on the 4 first statistical moments of the pixels inside the analysis window. The
concept of multiscale change profile (MCP) is also introduced and its optimized implementation is presented.
MCP yields change information on a wide range of scales and better characterizes the appropriate scale to be
used for the detection. Two simple examples of application show that the MCP allows the design of change
indicators which provide better results than a monoscale analysis. [C3422]

"Random Feature Selection for Decision Tree Classification of Multi-temporal SAR Data"
The accuracy of supervised land cover classifications depends on variables like the chosen algorithm, adequate
training data and the selection of features. It has been shown that classification results can be improved by
classifier ensembles. In the present study decision trees have been generated with random selections of all
available features and combined into such a multiple classifier. The influence of the number of selected features
and the size of the multiple classifiers on classification accuracy is investigated using a set of 14 SAR images.
Results of multiple classifiers are always better than those of a decision tree based on all available features.
Maximum accuracies were achieved with multiple classifiers that use decision trees based on 70% of the
available features. The visual inspection of produced maps underlines the high quality of the results. The area is
classified into homogeneous fields with little noise, only. [C3423]

"Advantage of the Remote Sensing Data Utilization in Studying Inundation Risks in Terms of Land-
Use"
A series of Landsat TM, ETM and radar data were used to establish land cover and flood risk maps as a
function of land cover in Bac-Hung-Hai region in Northern Vietnam. Land cover in one key parameter which has
an influence on the occurrence of inundation in that region. Both spectral and textural features were considered
in order to improve land cover classification. The radar data was used to reduce the effects of cloud cover. The
results obtained illustrate the important role that remote sensing can play in the assessment of flood risk.
[C3424]

"The Application Image Coregistrator on Grid Technology"
This paper describes the co-registration image using the Grid technologies. Image co-registration is basilar for
interferometry SAR remote sensing applications, but because of its very time-consuming algorithm and because
of the necessity of elaborate interferometry image in real time, it can be greatly benefited by Grid computing.
[C3425]
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"The TerraSAR-X Active Calibration Instruments and Performance Analysis"
This paper describes the development and system concept for an active and highly integrated, digitally controlled
SAR system calibrator. For precise and high-quality SAR data, precise ground targets are necessary for external
calibration of the SAR data. Compared to passive targets, active radar targets like transponders offer more
features. The recording of the transmitted radar signals from the satellite becomes possible and allows additional
data analysis and data correction. A total of 18 active transponder and receiver systems and 16 receiver only
systems will be fabricated for the TerraSAR-X calibration campaign in fall 2006. [C3426]

"Recent Advances in Polarimetry and Polarimetric Interferometry"
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
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 'POL-
arimetric TOMO-graphic' (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 airborne and spaceborne 'geo-environmental background validation, stress assessment, and stress-
change monitoring and wide-area military surveillance of the terrestrial and planetary covers'. [C3427]

"Monte Carlo Evaluation of Multi-Look Effect on Entropy/Alpha /Anisotropy Parameters of
Polarimetric Target Decomposition"
Entropy, alpha and anisotropy (H/alpha/A) of the polarimetric target decomposition of Cloude and Pettier has
been an effective and popular tool for polarimetric SAR image analysis and geophysical parameter estimation.
However, multi-look processing can severely affect the values of these parameters. In this paper, a Monte Carlo
method is used to evaluate the multi- look effect on these parameters for various media of grass, forest and
urban. The effect of pixel correlation due to over sampling, and the mixed pixel effects will also be investigated.
DLR/E-SAR and JPL/AIRSAR L-band data are used in this study. [C3428]

"Extended Multidimensional Speckle Noise Model and its Implications on the Estimation of Physical
Information"
The presence of speckle noise in Synthetic Aperture Radar images prevents a correct interpretation, as well as,
the information retrieval processes. It has been recently demonstrated that speckle noise may introduce biases
into the retrieved physical information when multidimensional data is considered. In case of multidimensional
SAR systems, for single-look data, it has been proved that speckle noise is due to the combination of
multiplicative and additive noise sources. This paper details the extension of this noise model to multilook,
multidimensional SAR data. [C3429]

"Study of Hurricanes and Typhoons from TRMM Precipitation Radar Observations: Self Organizing
Map (SOM) Neural Network"
Precipitation radar (PR) on Tropical Rainfall Measuring Mission (TRMM) satellite provides high resolution vertical
profile of reflectivity (VPR) of tropical storms. Three- dimensional downward-looking observations of tropical
storms are very useful to study Hurricanes and Typhoons. The increased reflectivity measured in bright band
(BB) region can lead to rainfall overestimate. It is also known that VPR of BB holds extensive information on the
types of precipitation and their variability. Better knowledge of VPR of storms is important to understand cloud
dynamics and microphysical processes, and to improve satellite retrieval algorithm. Because of a large number of
VPR observation, it is of interesting to classify the VPR into characteristic profiles so that it can be useful in
studying and comparing different vertical reflectivity profiles. In this study, Self Organizing Map (SOM) Neural
Network is used as a method to study and classify VPR of Hurricanes and Typhoons. SOM is unsupervised
neural network. It forms a non-linear mapping of the data to a two-dimensional map grid that can be used as an
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exploratory data analysis tool for generating hypotheses on the relationships of VPR. Similarity relationships
within the VPR data and its vertical structure can be visualized and interpreted. Preparation of vertical profile of
reflectivity used as input vectors of SOM algorithm is one of the most vital steps. In total eleven Hurricanes and
forty Typhoons are studied. VPR of Hurricanes and Typhoons are classified into characteristic profiles. The result
of classification shows a distribution that indicates location of each characteristic profile within a storm when
viewed from the PR. Percentages of contribution of each characteristic profile to Hurricanes and Typhoons can
also be determined. By using SOM, VPR can be classified into various numbers of classes up to one hundred. In
this study, VPR is classified into four classes. Two simple operations were performed. Firstl--y, SOM was applied
to all VPR data regardless of rain type. Secondly, stratiform and convective portion of VPR was applied to SOM
separately. For stratiform portion of Hurricanes and Typhoons, the bright band (BB) properties including the
height of BB peak, BB thickness, reflectivity of BB peak and BB sharpness index of Hurricanes and Typhoons
are investigated and compared to those of generic oceanic storm. Comparison of those BB properties of
Hurricanes, Typhoons and generic oceanic storm reveals similarities and differences among them. [C3430]

"Development and Validation of Spaceborne Dualfrequency Precipitation Radar for GPM"
After the great success of the Tropical Rainfall Measuring Mission (TRMM), Global Precipitation Measurement
(GPM) started as an international mission and follow-on mission of the TRMM project to obtain more accurate
and frequent observations of precipitation. The accurate measurement of precipitation will be achieved by the
DPR installed on the GPM core satellite. In order to estimate accurate precipitation rate value, calibration and
validation of the DPR algorithms and products are essential. From the experiences of TRMM validations, it is
important for the DPR algorithm validation to compare between precipitation rate through the calculation of DPR
algorithm and that of the directly observed precipitation rate over the validation site. For this purpose, the most
important and difficult issue is to construct the database of the physical parameters for the precipitation retrieval
algorithms of DPR from the ground-based data using well-calibrated instruments. [C3431]

"The Role of C-band Dual Polarization Radars for GPM Ground Validation"
Dual polarization weather radars have brought in significant advancement to precipitation observation, as rainfall
rate estimation, microphysical characterization, and hydrometeor classification. The improvements have been
mostly demonstrated at S-band frequency where attenuation effects are usually negligible. In Europe C-band is
largely adopted in operational and research radars because of larger differential phase measurements, reduced
antenna size and an overall lower cost with respect to that of S-band systems. The major disadvantage is that
the signal attenuation is not negligible. In the context of GPM Ground Validation, techniques to compensate the
reflectivity measurements for propagation effects are thus necessary to obtain GV products from ground-based
C-band radars. The attenuation correction methodology using differential phase shift as constraint has shown a
good performance. One of the advantages of polarimetric radar measurements is their self-consistency. Starting
from the initial guess of attenuation correction provided by the rain profiling algorithm, self-consistency is used in
an iterative technique to improve the accuracy of attenuation correction at C-band. The obtained accuracy is
evaluated in terms of bias and standard error using C-band profiles generated from S-band dual polarization
observations. [C3432]

"Rain Retrieval Performance of a Dual-Frequency Radar Technique with Differential Attenuation
Constraint"
Assessments on the performance of dual-frequency (13.6/35.5 GHz) precipitation radar (DPR) rain retrieval
techniques are performed through simple vertical rain profiles synthesized with arbitrarily defined and
disdrometer-measured raindrop size distribution (DSD) data. A DPR inversion technique (DPR-IT) with the
estimates of differential attenuation (DA), which used to resolve the path-integrated attenuation (PIA) information
instead of relying on surface reference or iterative methods, is considered mainly for the analysis. Preliminary
simulation results show that the DPR-IT with DA constraint can work as an independent way to extract the DPR
PIA information, hence, the DSD parameters, especially in the regions of moderate to strong rainfall rates.
[C3433]

"A Time Series Approach for Soil Moisture Estimation"
Soil moisture is a key parameter in understanding the global water cycle and in predicting natural hazards.
Polarimetric radar measurements have been used for estimating soil moisture of bare surfaces. In order to
estimate soil moisture accurately, the surface roughness effect must be compensated properly. In addition, these
algorithms will not produce accurate results for vegetated surfaces. It is difficult to retrieve soil moisture of a
vegetated surface since the radar backscattering cross section is sensitive to the vegetation structure and
environmental conditions such as the ground slope. Therefore, it is necessary to develop a method to estimate
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the effect of the surface roughness and vegetation reliably. One way to remove the roughness effect and the
vegetation contamination is to take advantage of the temporal variation of soil moisture. In order to understand
the global hydrologic cycle, it is desirable to measure soil moisture with one- to two-days revisit. Using these
frequent measurements, a time series approach can be implemented to improve the soil moisture retrieval
accuracy. [C3434]

"Polarimetric Temporal Decorrelation Studies by Means of GBSAR Sensor Data"
In this paper, a study of the temporal evolution of the elements of 3 x 3 covariance matrix using an X-band
polarimetric ground-based SAR sensor is proposed. Although the heterogeneity of the scenario allows to select
different target typologies, the study is mainly focused on the analysis of azimuthally symmetric distributed
targets. The fluctuations of the most representative elements of [C] as a function of time and the decorrelation
among the polarimetric channels are investigated. A relation with atmospheric parameters like temperature,
humidity and wind is considered in order to make out the weight these parameters can influence the polarimetric
signature of the observed area. [C3435]

"The Elephant in Dual-Polarized Imaging Radar"
The elephant-in-the-room: It's so obvious, why didn't we see it before? In the context of "dual-polarized radar",
especially Earth-observing synthetic aperture radar, the elephant is simply the relative phase between the two
image outputs of a "dual-polarized" SAR. Capture the elephant-which for certain systems may be a minimal-cost
transformation-to realize nearly a dozen quantitative image norms, most of which have not been exploited
outside of the radar astronomy community. Even better, transmit circular polarization. [C3436]

"Early Results on Cloud Profiling Radar Post-launch Calibration and Operations"
The cloud profiling radar (CPR), the primary science instrument of the CloudSat Mission, is a 94-GHz nadir-
looking radar that measures the power backscattered by clouds as a function of distance from the radar. This
instrument will acquire a global time series of vertical cloud structure at 500-m vertical resolution and 1.4-km
horizontal resolution. CPR will operate in a short-pulse mode and will yield measurements at a minimum
detectable sensitivity of -28 dBZ. [C3437]

"Study of the Influence of Vessel Motions and Sea-Ship Interaction on Classification Algorithms
Based on Single-Pass Polarimetric SAR Interferometry"
This paper analyzes the worsening effects the sea surface can induce on vessel classification algorithms working
with SAR imagery. Two issues will be tackled, the complex motion history of ships and the polarimetric
scattering mechanisms generated by the sea-hull interaction. Both can modify the information that allows to infer
the geometry of ships dropping the classification capability. The current analysis will introduce a new
classification approach based on polarimetric SAR interferometry that presents a low sensitivity respect the main
distortions caused by the sea surface. Simulated SAR images obtained from GRECOSAR, a SAR simulator of
complex targets, will show trustworthy vessel classification almost independent on the environmental conditions
could be possible for incoming system configurations as Tandem TerraSAR-X. [C3438]

"Polarimetric Analysis of Radar Signature of a Manmade Structure"
First Page of the Article [C3439]

"Polarimetric Characteristics of Radar Echoes from the Sea Surface as a Function of Incidence
Angle"
This paper presents some initial results of polarimetric radar measurements made over a range of look-down
angles using the DSTO high resolution multi-band radar. Specifically, X-band polarimetric measurements of the
sea were made from 95 m high cliffs along the Great Australian Bight, for look-down angles of 3deg, 4deg, 5deg,
10deg, 15deg, 20deg, 25deg and 30deg. The analysis is addressing scattering matrix element statistics, entropy-
alpha space distributions and correlation with visible spectrum imagery. [C3440]

"Structural Parameter Estimation of Australian Flora with a Ground-based Polarimetric Radar
Interferometer"
The application of polarimetric SAR interferometry technology is extended to ground based radar imaging (GB-
POLInSAR), which has a limited field of view but provides wide band coverage. It also provides for easier
deployment of broadband and multi-baseline techniques, from which we can estimate vegetation structure and
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extinction propagation using model based techniques. This micro-scale multi-parameter combination with good
temporal resolution is a unique feature of ground- based sensors. In this paper we present both polarimetric and
interferometric coherence calibration results for such a GB-POLInSAR system we have developed at the
University of Adelaide. We then show an initial study of height estimation of Australian native plants based on
the coherence parameter retrieval models of the polarimetric SAR interferometry technique using the broadband
GB-POLInSAR system. [C3441]

"PALSAR Characterization and Initial Calibration"
This paper describes the initial results of the PALSAR characterization using the data acquired in the
commissioning phase for the five modes of FBS, FBD, DSN, SCANSAR and POL, and using the active radar
calibrator deployed at the calibration site in Japan. This paper also describes the radiometric and geometric
performances of the PALSAR images shortly. This paper will end up with the parameters which should be
evaluated and determined within the calibration phase. [C3442]

"Improving Satellite Moderate Resolution Instrument Geolocation Accuracy in Rough Terrain"
When Earth-locating (geolocating) modern moderate resolution instrument data, such as from NASA's Moderate
Resolution Imaging Spectroradiometer (MODIS) on the Earth Observing System (EOS) Terra and Aqua
satellites, corrections for Earth terrain effects are applied to enable accurate retrieval of global geophysical
parameters. The current approach to terrain correction calculates the pierce point of the center of each
observation with a digital terrain model. With the recent Shuttle Radar Terrain Mapping Mission (SRTM) terrain
model data, which has a higher spatial resolution and better accuracy than previous global terrain models, there
is an opportunity to improve geolocation accuracy in rough terrain by using more advanced techniques to
compute geolocations that are more representative of the centroid of each observation. The authors evaluate
whether calculating geolocation using an observation weighting approach is significantly better than calculating
the pierce point geolocation and if so under what conditions. The relative additional computational cost of an
approximate technique is weighed against the possible increase in geolocation accuracy. [C3443]

"Mobile Aerosol Lidar for Earth Observation Atmospheric Correction"
A new atmospheric correction method of earth observation images based on the combination of satellite data
and lidar data is proposed in this paper. A mobile scanning Mie lidar was developed to detect the aerosols'
spatial and temporal distribution for the purpose above. To obtain more accurate data, future development plan
of a multi-wavelength, multi-channel Raman lidar is discussed. Earth observation images processed by the
radiative transfer model and this new method are presented. Also issues to approach the final goal of this new
atmospheric correction method are discussed. [C3444]

"Extraction of Stream Channels in High-Resolution Digital Terrain Images Using Morphology"
Our paper proposes an approach for the extraction of stream channels from airborne laser swath mapping
(ALSM) data. Recent advances in technology have led to high-resolution topographic data acquisition by means
of ALSM yielding digital elevation model (DEM) datasets with horizontal resolutions of lm and a vertical accuracy
of 0.15 m. We apply morphological operations on an ALSM DEM to detect stream channels. The results are
compared with an existing terrain analysis tool known as TauDEM. Tools like TauDEM use morphology over
large-scale areas but they often fail in detecting stream networks over small-scale areas. The proposed method
uses small-scale morphology to provide complementary results for streamline locations over a small catchment
area. [C3445]

"Comparison of Surface Scattering Models for Gaussian and Exponential Surfaces"
In this paper, predictions from the small-slope approximation (SSA), the advanced integral equation model
(AIEM), and the reduced third-order local curvature approximation (RLCA3) theories of rough surface scattering
are compared with each other and with predictions obtained from numerical simulations for dielectric surfaces
with Gaussian and exponential correlation functions. A discussion of the results obtained is provided, along with
plans for continued investigations. [C3446]

"Exploiting Physical and Topographic Information within a Fuzzy Scheme to Map Flooded Area by
SAR"
An inundation event occurred in Italy on November 1994 has been analysed in order to asses the capability to
map the flooded areas by radar (SAR) images in support to civil protection interventions. ERS images collected
before and after the inundation have shown the presence of different scattering mechanisms occurring in the
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flooded areas and originating either an increase or a decrease of the backscattering coefficient, depending on
the land covers type. This analysis has allowed us to develop a flood discrimination procedure based on a fuzzy
approach able to integrate all the possible sources of available data (SAR images, land cover and a DEM) and
prior information (cover dependent backscattering behaviour). A comparison with a ground survey providing the
maximum flood extension has given encouraging results. [C3447]

"A First Experiment of 3D Imaging with a Ground based Parasitic SAR"
The present paper provides the first example of 3D imaging using the ground based parasitic SAR instrument
developed in the past years at Politecnico di Milano. [C3448]

"A Fourth-Order Imaging Algorithm for Spaceborne Bistatic SAR"
Eldhuset's research, the fourth-order Extended Exact Transfer Function (EETF4), indicates that the range history
of a high spatial resolution spaceborne SAR can be modeled by a fourth-order Taylor expansion in azimuth time.
In this paper, this point of view is introduced in bistatic SAR, and the transfer functions in the 2-D frequency and
the range-Doppler domains are derived. Using this method, an efficient bistatic focusing solution based on
squinted mode chirp scaling (CS) algorithm which accommodates both tandem and TI case is developed.
Quantitative analysis and simulations are also provided. [C3449]

"2D Inverse Scaling Bistatic Processing and the focused Image Quality Measurements"
This paper presents a bistatic focusing solution for the general case, when transmitter and receiver trajectories
move along non parallel trajectories with different velocities. Processing in the general case turns out to be
additionally truly azimuth time variant. This problem is solved by implementing a novel 2D inverse scaled FFT
algorithm. In the second part of the paper the focused bistatic SAR image bistatic processing quality will be
evaluated by measuring the geometric registration, amplitude and resolution, ISLR and PSLR of simulated point
targets. [C3450]

"Reduction of the Reconstruction Bias in Synthetic Aperture Imaging Radiometry"
Synthetic Aperture Imaging Radiometers (SAIR) are powerful instruments for high-resolution observation of
planetary surfaces at low microwave frequencies. This article is concerned with the reconstruction of radiometric
brightness temperature maps from SAIR interferometric measurements. Even in the absence of modeling errors
and radiometric noise, a systematic error, or bias, has been observed in the reconstructed maps. The origin of
this bias is analyzed and an efficient solution is proposed for reducing it. Particular emphasis is laid on numerical
simulations carried out for the SMOS space mission, a project led by the European Space Agency and devoted
to the remote sensing of Soil Moisture and Ocean Salinity from a low orbit platform. [C3451]

"FPGA-based Implementation of a Polarimetric Radiometer with Digital Beamforming"
In [1] a general overview of the PAU system is provided. This work describes in more detail the implementation
of the polarimetric and pseudo-correlation radiometer (PAU-RAD) that measures the four Stokes parameters.
[C3452]

"Linear Deformation Rate Derivation from Multi-baseline Differential Interferogram Stacks"
Decorrelation caused by temporal changes influences phase unwrapping of differential interferogram in repeat-
pass D-InSAR phase delay due to atmosphere disturbance degrades the accuracy of D-InSAR for small
deformation monitoring. In this paper, we present a stacking D-InSAR approach using multi-baseline differential
interferograms to estimate the linear deformation based on Rank Defect Free Network Adjustment Model
(RDFNA) and to increase the deformation temporal sampling rate and estimate the linear deformation accurately.
The Minimum Cost Flow (MCF) algorithm based on Delaunay triangulation network generated with sparse grids
is adapted for phase unwrapping of individual interferogram. Scatterers with high coherence values over a given
threshold in the interferogram stack are selected for the network generation. Therefore, with the multi-baseline
differential interferogram stack, the linear deformation rate can be calculated with the unwrapped phase of each
point accurately. [C3453]

"Error Evaluation of BAQ Algorithm for Internal Calibration Data of Spaceborne SAR"
BAQ is the efficient algorithm for SAR echoes data compression that has the Gauss distribution. Internal
calibration is the important system resource, which is to calibrate the system gain change before and after the
imaging and also provide more accurate reference function for the range compression. But the echoes are
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different from calibration data. This paper discussed whether the error brought by BAQ compression algorithm
could be accepted by this system. Both the theoretical simulation and the experimental results indicate that the
internal calibration data only can be directly transmitted but not compressed, which has the important reference
to engineering design. [C3454]

"Automatic Change Detections from SAR Images Using Fractal Dimension"
It is very difficult to detect changes from SAR images because of two major difficulties associated with SAR,
which are the removal of speckle noise and the registration of information between images. Speckle is a chaotic
phenomenon because that the scattering signals within a resolution cell are summed up coherently. Therefore,
SAR signal can be modeled by a spatial chaotic system and characterized by its fractal dimension. Then,
simplified procedures for SAR image change detection are proposed because that the process of image
despeckling is unnecessary. The proposed approach is applied to multitemporal polarimetric SAR images for
change detections. The experimental results of using a simple image difference (DI) technique, the principal
component analysis (PCA), and the proposed (Fractal) approach are compared. The effects of misregistration for
different approaches are also presented. Simulation results reveal that misregistration affects less and less as
SNR is increased. When SNR is low, by using DI or PCA methods, the overall performance of change detection
is degraded by spurious differences due to misregistration. On the contrary, Fractal method can tolerate
misregistration effect at low SNR. In addition, when the difference between changed classes is small, it is fail to
detect changes by using of either DI or PCA method. In contrast, the Fractal method can still effectively detect
land cover changes. [C3455]

"Snow Cover Maps with Satellite Borne SAR: A New Approach in Harmony with Fractional Optical
SCA Retrieval Algorithms"
The standard method for retrieving snow-covered area with C-band SAR is based on thresholding the ratio
between a wet snow SAR image and a dry snow reference scene. A new approach is suggested here, where
the snow cover fraction is retrieved by using a gradual transition between snow free and snow covered
conditions. The paper discusses the method and applies it on a set of Radarsat data acquired in Norway in May
2003. A near simultaneous aerial optical image and data from field campaigns are used to verify the results.
[C3456]

"Feasibility of Snow Avalanche Volume Retrieval by GB-SAR Imagery"
The feasibility to estimate the volume of snow displaced in an avalanche by means of the LISA (Linear SAR)
ground-based synthetic aperture radar (GB-SAR) system has been investigated. During more than 100 days of
the winter 2005- 2006 the system has acquired data in its topographic mode, being able to monitor near 50
natural avalanches and 4 artificially triggered. With an acquisition rate of one image every 12 minutes, the LISA
instrument has shown its ability to monitor localized changes of the snow cover. The resolution in height of the
topographic maps generated has been found to be inadequate to estimate the snow volume involved in the
avalanches studied. [C3457]

"Remote Sensing Image Ground Segment Interoperability: PLEIADES-HR Case Study"
Pleiades-HR is a high-resolution optical Earth observation system developed by CNES, for civilian and military
users. The launch of the first Pleiades satellite is scheduled in 2008, the second, 18 months later. The Pleiades-
HR program is the French part of the French-Italian ORFEO program which also comprises COSMO-SkyMed,
an Italian high-resolution radar system. The Pleiades-HR products will be distributed by Spotlmage and will
complete the existing SPOT product line. In such a multi-sensors and multi-users context, CNES has decided to
design the new Pleiades-HR ground segment pointing the stress on systems interoperability in order to ease the
data access from the end user point of view. After a synthetic presentation of the Pleiades HR ground segment
and image products, this paper focuses on PLEIADES HR image product definition and cataloguing services,
two major points for the image ground segment interoperability. Among all possible solutions, the image product
and catalog services have been defined taking into account the PLEIADES-HR system characteristics, its
performance requirements and the international standards (ISO-TC211, OGC, image standards, JPEG2000 ...)
use and evolution capabilities. The results presented in the paper are also part of a European initiative of ground
segment harmonisation studied in the frame of the HMA project with other European Space Agencies. [C3458]

"InSAR Co-registration Accuracy Assessment Based on Misregistration Value"
Based on estimated offset between the corresponding points in the master and the slave image by spectral
diversity algorithm, a new indicator misregistration value is proposed to assess registration accuracy. After error
analysis is carried out, the new indicator is compared with conventional indicators. Its advantage is the feasibility
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to assess the registration accuracy in both directions. According to the three indicators, comparison results of
several co-registration algorithms are obtained. Airborne X-band interferometric data are used to validate the
new indicator. [C3459]

"Automated Content Extraction from SAR Data"
Segmentation algorithms are often used in many image processing applications like compression, restoration,
content extraction, and classification. In particular as for content extraction works carried out in the past decade
have demonstrated that multi-frequency fully polarimetric SAR observations are particularly interesting, thanks to
physical properties of the backscattered signal at various frequencies and polarizations. To achieve a good
classification, the main difficulty is that SAR images are often embedded in heavy speckle. Segmentation of
multi/hyperspectral (optical) imagery is obtained by means of algorithms based on image models, which exploit
the spatial dependencies of land-covers. Unfortunately, speckle noise hides such spatial dependencies in
observed SAR data. With the aim of investigating on a content extraction algorithm capable of discriminating
cover classes present in the observed SAR image, heterogeneity features are used here to emphasize spatial
dependencies in the data. Thus, observed pixel values are mapped into features, that take "similar" values on
"similar" textures. This allows for using the same procedure of the optical case. Obviously,
homogeneity/heterogeneity feature and segmentation quality are fundamental for classification accuracy. Here,
the problem is tackled through the joint use of information theoretic SAR features and of a segmentation
algorithm based on Markov Random Fields (MRFs). [C3460]

"Performance Evaluation of Amplitude-Phase Algorithm for SAR Raw Data Compression"
This paper defines series of important performance evaluation parameters to evaluate amplitude-phase (AP)
algorithm comparing with that of block adaptive quantization (BAQ) algorithm. The evaluation procedure is
carried out in two domains, raw data domain and image domain. Numerical experiments based on ERS-2 data
show that AP algorithm provides us with more compression ratio (CR) choices than BAQ and for certain CR, AP
algorithm provides at least one choice whose performance is better than or equal to that of BAQ. These two
algorithms neither affect spatial resolution nor generate geometric distortion. Both of them have only a little effect
on radiometric resolution. [C3461]

"A Lidar Collaboratory Data Management System"
A data management system has been developed for the Connecticut State University (CSU) Lidar Collaboratory
to facilitate user authentication, scheduling of remote lidar instrumentation control sessions, storage and retrieval
of lidar datasets and generation of new data products. In addition to providing for efficient archival and retrieval of
lidar data products, a major design goal of the data management system is to support collaborative,
multidisciplinary, atmospheric sciences research projects. In this paper, we describe the framework of the CSU
Lidar Collaboratory data management system and how the system interacts with the data acquisition and data
analysis software. [C3462]

"A Theoretical Study of the Sensitivity of Spaceborne Bistatic Microwave Systems to Geophysical
Parameters of Land Surfaces"
A research activity aiming to assess the potential of bistatic measurements of scattered radiation from the land
surface is presented. The purpose is to identify the best configuration of a passive system measuring the signal
originated by sources of opportunity, like GNSS or radars aboard a satellite. The preliminary result of the study
consists of the validation of the electromagnetic model simulating bistatic scattering from bare soil, including the
coherent component. A very preliminary sensitivity analysis to soil moisture is also presented. [C3463]

"The Associated Modeling and Precision Analysis of Spatial States and the Inter-Satellite Baseline
of Formation Flying Satellites"
The inter-satellite baseline plays a vital role in the formation flying satellites missions. Based on the relation
between the spatial states and the inter-satellite baseline, this paper erects a model to associate these two
kinds of parameters. The error propagation relations are deduced in detail, which are described by the precision
influence factors and error propagation matrices. Simulations are also carried out to show the baseline
determination precision in some certain scenarios. [C3464]

"Phase Unwrapping with Phase-Singularity Spreading"
We propose a novel phase unwrapping method where we spread the singularity in phase map with fractional
phase compensators. We find that the obtained digital elevation maps have higher quality than those obtained in
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conventional network programming method. In addition, the calculation cost is very small. We present the basic
idea and the processing procedure. [C3465]

"Formation Flying InSAR Configuration Error Simulation and Compensation"
Configuration error for airborne formation flying InSAR was studied. The aircraft interval changes are the most
important error. Interval decreasing is taken as an example. Phase changes with baseline changes were derived
in formula. The simulation result of plane interval changes is given out. A pentahedron on flat ground is set to
show influence of the configuration error. Correct phase compensation is the key technology to get accurate
interferogram. So azimuth slope eliminating was adopted. Two control points were arranged in observing area to
compensate the phase error introduced by configuration error. This algorithm can improve the DEM precision for
whole area. The pentahedron terrain is employed to verify compensation algorithm. The simulation terrain and
compensation results prove that the algorithm is effective and efficient. [C3466]

"A Novel Height Reconstruction Approach Based on MLE Using Multi-frequency InSAR Data"
SAR interferometry allows height reconstruction of the earth surface. A method based on the use of multi-
frequency interferograms and Maximum Likelihood Estimation (MLE) has recently been proposed. However
without a priori knowledge of the terrain, the result of the reconstruction is unsatisfied in practical cases. In this
paper, we present a novel method to reconstruct highly sloped and discontinuous terrain height profiles using
multi-frequency interferograms. It is based on MLE using multi-frequency interferograms joint statistic property,
combining with some conventional signal frequency phase unwrapping algorithm. The method can not only
improve efficiency of the MLE, but also ensure reliability of the estimation. [C3467]

"Coherence Improvement of Cross-Interferometric Pair by a Block Azimuth Filtering"
ERS-ENVISAT cross-interferometry with a small height ambiguity is useful to measure the topography in the
regions of low slope. Azimuth common-band filtering is a key pre-processing for the cross-interferometry. An
adaptive block azimuth filtering was designed and applied to the ERS-ENVISAT tandem pair. As range bin
increases, the Doppler centroid of the ERS increases while that of the ENVISAT decreases. It results in
systematic increment of the Doppler centroid differences as range bin increases. The coherence of 0.7 in the
near range reduced to 0.2 in the far ranges. The block azimuth filter estimates Doppler centroids of at each
block, and adjusts band width of the filter. The coherence degradation caused by range-dependent Doppler
centroid can be compensated by this method. The coherence is better than conventional azimuth filtering about
0.1 in far range. The resulting interferogram shows improved coherences between 0.8 to 0.4 in near and far
range, respectively. However there is still gap of coherence in near and far ranges, it is resulted from inherent
problem of less overlapped bandwidth at far range. Although the total improvement was not significant, it is
valuable for selection of permanent scatterers in the far range. Test results are discussed in this paper. [C3468]

"An Unsupervised Classification for Fully Polarimetric SAR Data Using IHSL Transform and the
FCM Agrithm"
In this paper, the IHSL transform and the fuzzy C-means (FCM) segmentation algorithm are combined together
to perform the unsupervised classification for fully polarimetric SAR data. We apply the IHSL colour transform to
H/alpha/SPAN space to obtain a new space (RGB colour space) which has a uniform distinguishability among
inner parameters and contains the whole polarimetric information in H/alpha/SPAN. Then the fuzzy C-means
algorithm is applied to this RGB space to finish the classification procedure. The main advantages of this method
are that the parameters in the color space have similar interclass distinguishability, thus it can achieve a high
performance in the pixel based segmentation algorithm, and since we can treat the parameters in the same way,
the segmentation procedure can be simplified. The experiments show that it can provide an improved
classification result compared with the method which uses the H/alpha/SPAN space directly during the
segmentation procedure. [C3469]

"Two Novel Polarimetric Indices and Their Application on the Target Enhancement in POLSAR
Images"
In this paper we introduce two new parameters for polarimetric SAR (POLSAR) images. For this purpose, the
eigenvalues and corresponding eigenvectors of the coherence matrix is calculated. It can be assumed that there
are different land cover features, and they are represented by different or slightly different coherence matrix so
that eigenvalues and corresponding eigenvectors. However, the condition number and perturbation in the
solution of the coherence matrix are calculated for each pixel in the POLSAR image. The results indicate that
different scatterer properties so that the scattering mechanisms could be represented with these parameters.
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[C3470]

"A New Method for DEM Generation using a Single POLSAR Flight Pass"
In this paper, we proposed a new method for DEM generation from a single POLSAR flight pass. As usual,
orientation angles induced by azimuth slope can be estimated from POLSAR data. However, for DEM
generation, Another condition is need to attain the orthogonal terrain slopes. Thus, shape from shading
techniques, which is mostly used by the robot vision community and generate slopes in the range direction,
could then be combined with polarimetry. After terrain slopes have been computed, these slopes data are then
used to solve a Possion equation to estimate the elevation surface. [C3471]

"Building Extraction Using C Band Pol-SAR Image"
This paper introduces a method for building location information extraction using airborne C-band polarimetric
SAR data. The method is based on the analysis of building feature. The method decomposes the scattering
covariance matrix into three simple mechanism, i.e., odd-bounce; even-bounce; cross-bounce. Taking into
account that the typical strong T-shaped echoes from quite large buildings are visible, a method is introduced to
extract the location of the buildings. [C3472]

"S-Band, Polarimetric, Combined, Short Range Action Scatterometer-Radiometer for Platform and
Vessel Application"
In this paper S-band (~3 GHz), polarimetric, combined, short pulse scatterometer-radiometer is described, for
simultaneous and spatially coincident measurements of sea surface, snow, bear and vegetated soil microwave
reflective, and emissive characteristics, and for backscattered radar signal frequency distribution statistical
parameters estimation. The system may be successfully used for near sea surface wind and sea surface wave
fields' parameters precise and unambiguous retrieval, as well as for land and sea surface signatures and targets
detection and identification their origin. [C3473]

"On Position and Attitude Determination Requirements for future Bistatic SAR Experiments"
In future bistatic SAR experiments1 the overlapping of transmitter and receiver antenna footprints is, due to the
different trajectories and velocities of the involved platforms, an issue. In this paper we focus on the planned
hybrid experiment with an aircraft and TerraSAR-X as carrier platforms. The effect of unknown rotations about
the body-axes on the tie point of the antenna pointing vector in Earth's local tangent plane is described.
Simulation results based on possible aircraft and satellite parameters are presented and discussed. Based on the
suggested geometric modeling and results, positioning and attitude determination requirements can be easily
derived for different constellations. [C3474]

"Optimization of bistatic Radar Configurations for Vegetation Monitoring"
Bistatic radars have been recently proposed as an alternative to conventional monostatic radars since they can
provide additional information in many fields of remote sensing applications. However, up to now, no bistatic
radar campaigns, nor laboratory experiments, having vegetation as the target have been set up. This paper
presents theoretical simulations of the bistatic scattering coefficient of crop and forest canopies. The
electromagnetic model developed at Tor Vergata has been used to analyse scattering as a function of the
observation angle, both in azimuth and elevation, and it will be shown that biomass monitoring can be optimized
at out-of-incidence scattering planes. [C3475]

"Modular SAR Simulator for Bi- and Multistatic Constellations"
Bi- and multistatic SAR missions are becoming increasingly important for the SAR data acquisition. Established
methods for processing monostatic SAR signals and for mission planning have to be adapted to the bi- and
multistatic case. To support this evolution, a suitable flexible and powerful simulation tool is essential, which is
able to handle such complex scenarios and to provide corresponding simulation data. This paper presents a new
simulator architecture. In particular, the modular approach to implement and to simulate this kind of bi- and
multistatic SAR scenarios is discussed and an example is given. [C3476]

"A Solution for Bistatic Motion Compensation"
Bistatic synthetic aperture radar (SAR) missions have become attractive in the last years, because of their
higher degree of freedom in choosing transmitter and (passive) receiver motion trajectories. In order to take
advantage of this increased imaging flexibility, adequate processing algorithms have to be developed,
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implemented and verified with experimental data. Currently some promising approaches have been published in
this area. A further step in improving the focusing results within a bistatic SAR constellation where transmitter
and receiver are mounted on different platforms essentially comprises the bistatic motion compensation (MC).
We present a geometrical MC approach which requires high accurate position and velocity information of
transmitter and receiver. [C3477]

"Evaluation and Optimisation of Configurations of a Hybrid Bistatic SAR Experiment Between
TerraSAR-X and PAMIR"
The development of new technologies and algorithms in the field of bistatic SAR will lead to new instruments of
remote sensing in various domains. One of the next important steps will be the realisation of challenging bistatic
SAR experiments to prove, evaluate, and develop this new technique. In this context, we will conduct hybrid
bistatic SAR experiments using the SAR satellite TerraSAR-X and the airborne SAR sensor PAMIR. This paper
presents first considerations with respect to the optimisation of possible geometries between the spaceborne and
the airborne SAR sensor. [C3478]

"Determination of Glacier Velocities on King George Island (Antarctica) by DInSAR"
The Antarctic Peninsula is a region highly sensitive to climate change. For ice dynamic modelling and climatic
impact studies several parameters have to be known. Radar interferometry is a feasible method in such remote
areas to derive velocity fields. For King George Island, the available ERS-1/2 tandem pairs with reasonable
baselines have been processed. Due to temporal decorrelation only 2 out of 19 pairs showed almost everywhere
high coherence and an additional 6 have partial moderate coherence. A SAR DEM was constructed by double
differencing interferometry. Ascending and descending scenes were combined to derive a velocity field for the
main part of the Island. External elevation data were additionally incorporated in the processing. Glacier
velocities range between 0 m and about 120 m per year. Validation with DGPS measurements from several field
campaigns shows good agreement with the interferometric derived velocities. Inaccuracies exist for the edges of
the ice cap as here decorrelation effects hampered the generation of an InSAR DEM and no external data were
available. [C3479]

"A Generalized Space-Time Formulation for Robust Persistent Scatterer Interferometry"
Differential synthetic aperture radar (SAR) interferometry allows measuring slow terrain movements. The
extraction of this information is a complex task. Important advances were introduced by the persistent scatterer
approach, with the ideas of minimizing the amplitude and phase dispersions in long series of SAR acquisitions.
This approach exploits mainly the temporal properties of the signals. On the contrary, other approaches, more
similar to classical differential interferometry, exploit first the spatial and then the temporal properties of the data.
In this work, we present a generalized formulation of the persistent scatterer interferometry problem that contains
the two approaches mentioned above as limiting cases. In the general case, the spatial and temporal properties
of the data are exploited jointly, which helps recovering the correct solution even with a limited number of
images. Tests performed on real ERS data show that the proposed approach is promising. [C3480]

"Combined Ground Penetrating Radar and Seismic System for Detecting Tunnels"
An experimental system to collect co-located ground penetrating radar (GPR) and seismic data was developed to
investigate possibilities of using the sensors individually or in a cooperative manner to detect shallow tunnels.
These sensors were chosen because they sense very different physical properties. The seismic sensor is
sensitive to the differences between the mechanical properties of a tunnel and the soil while the GPR is
sensitive to the dielectric properties. Raw and processed data from both sensors are presented. [C3481]

"Research on Bistatic SAR Imaging"
For reasons of stealth and other operational advantages, more attention has recently been focused on bistatic
SAR Bistatic SAR uses separated transmitter and receiver flying on different platforms, and has the ability of the
exploitation of additional information contained in the bistatic reflectivity of targets. Besides of technical problems-
like the synchronization of the oscillators-the processing of bistatic raw data imaging is not well studied
theoretically all the same, which is a major area in bistatic SAR. This paper firstly describes the special case of
equal velocity vectors and parallel flight paths of transmitter and receiver, and then makes detailed and
mathematical study on the approximate bistatic-to-monostatic application (BTMA). Based on the BTMA, the
bistatic imaging can be processed with a Standard SAR Processor. [C3482]

"An Adaptive Filtering Approach to Distributed Space-borne SAR Imaging"
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An adaptive filtering approach to distributed space-borne SAR imaging is proposed in this paper. The signal
model and principle of adaptive filtering imaging are presented at first. Then two categories of adaptive filters are
evaluated. The performance analysis and comparison of those two filters indicates that the computation load is
lower than with a Wiener filter and imaging quality is better than with a matched filter. Finally the numerical
simulation results are presented to illustrate the results. [C3483]

"Simulations of L-Band Backscattering from a Quasi- Periodic Corn Canopy"
Retrieval of soil moisture under corn canopies has been investigated by many researchers and is still a problem
that is not fully assessed. Corn is an organized canopy. This feature produces effects not observed from natural
canopies. One such effect is the dependence of sensor response on the azimuthal direction. The aim of this
study is to explore these distinguishing effects by Monte-Carlo simulations. [C3484]

"A Simple Model for Scattering Coefficients of Vegetation Canopies"
A new simple microwave backward and forward scattering model for vegetation canopies is developed in this
study. This simple model has only ten input parameters for a natural earth surface, which is modeled as a two-
layer structure comprising a vegetation layer and a ground layer. The computation results of this model are
compared with the experimental measurements, which were obtained by a ground-based scatterometer and the
NASA/JPL air-borne synthetic aperture radar (SAR) system. It is found that the scattering model agrees well
with the experimental data, even though the model uses only ten input parameters. [C3485]

"Electromagnetic Scattering from Multilayer Rough Surfaces Separated by Arbitrary Dielectric
Profiles"
Radar remote sensing of soil moisture content at low frequencies requires an accurate scattering model of
realistic soils, which often involves multilayer rough surfaces and inhomogeneous dielectric profiles. In this paper,
a hybrid analytical/numerical solution to two- dimensional scattering from multilayer rough surfaces separated by
arbitrary dielectric profiles based on the extended boundary condition method (EBCM) and scattering matrix
technique is presented. The reflection and transmission matrices of a rough interface are constructed using
EBCM. The inhomogeneous dielectric profile is modeled as a stack of piecewise homogeneous dielectric thin
layers. The scattering matrices of an inhomogeneous dielectric profile are computed by recursively cascading
reflection and transmission matrices of individual dielectric interfaces from the bottom dielectric interface to the
top interface. The interactions between the rough interfaces and the inhomogeneous dielectric profile are taken
into account by applying the generalized scattering matrix technique, hi numerical simulations, the actual field-
collected soil moisture data are used, hi particular, the dielectric profiles during both dry and wet ground
conditions are examined. The numerical simulations are performed to investigate both bistatic scattering
coefficients and copolarized phase difference due to different subsurface roughness parameters and ground
conditions. Simulation results show that the bistatic scattering coefficients at low frequencies are sensitive to
subsurface roughness parameters and copolarized phase difference strongly depends on soil moisture contents.
[C3486]

"Hydros Soil Moisture Retrieval Algorithms: Status and Relevance to Future Missions"
In 2002 the Hydrosphere State Mission (Hydros) was selected by NASA as the alternate mission for a flight
opportunity under its Earth System Science Pathfinder program. The Hydros mission objective was to collect the
first global scale measurements of the Earth's soil moisture and land surface freeze/thaw conditions, using a
combined L band radiometer and radar system operating at 1.41 and 1.26 GHz, respectively. Although NASA
cancelled the Hydros mission in December 2005 due to insufficient funding and its reversion back to alternate
mission status, the development of accurate soil moisture retrieval algorithms and associated error analyses
begun under the Hydros project are still relevant to SMOS and to other potential future soil moisture missions.
[C3487]

"A New Semi-empirical Model for the Analysis of Surface Roughness Heterogeneity"
The use of a theoretical backscatter model to analyse medium to low spatial resolution microwave data is still
very complicated, particularly because of the difficulty in defining a unique roughness parameter, capable of
adequately representing heterogeneous terrain. In this paper, an approach is proposed for roughness analysis
and the modelling of backscattering, under conditions of surface heterogeneity. The proposed backscattering
model has been validated with IEM (integral equation model) simulations and radar data, for high radar incidence
angles, and within its domain of roughness validity. [C3488]
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"Assessing Vegetation Scattering Mechanisms of L-band AIRSAR Data on Sloping Forest Area"
In this paper an improvement of radiative transfer models that accounts for the depolarizing ground scattering
and tilted scattering surface is presented to model vegetation scattering mechanisms. This study is implemented
with the real L-band NASA (JPL) AIRSAR data in Jeju volcanic island. The vegetation scattering model in
sloping surface is adequate to assess slight changes in microwave scattering mechanisms and to interpret the
physical characteristics of eigen-parameters of the coherency matrix in sloping vegetated area. [C3489]

"Use of the SVM Classification with Polarimetric SAR Data for Land Use Cartography"
Yhis study comes within the framework of the global cartography and inventory of the Polynesian landscape. An
AIRSAR airborne acquired fully polarimettric data in L and P bands, in August 2000, over the main Polynesian
Islands. This study focuses on Tubuai Island, where several ground surveys allow the validation of the different
results. Different decompositions, such as H/A/alpha, or based on the Pauli formalism have shown their potential
for land use discrimination. In order to take into account these different parameters into a supervised
classification scheme, the SVM (Support Vector Machine) method is investigated. When dealing with only the
coherent matrix elements, the results show that the SVM classification gives comparative results to those obtain
with Wishart classification. Results are significantly improved when adding to the coherent matrix elements, other
polarimetric parameters, as H/A/alpha or the co-polarized circular polarization correlation coefficient, rhorrll, for
the Support Vector definition. Finally the best results are given when merging all the parameters for P and L
bands, in addition to the only VV single channel acquired in C band. [C3490]

"Polarimetric SAR Detection of Man-Made Structures Using Normalized Circular-pol Correlation
Coefficients"
Polarimetric synthetic aperture radar (SAR) backscatter from man-made structures is often quite different than
scatter from predominantly natural areas. Backscatter from natural areas is often characterized by near zero
values for linear-basis covariance matrix off- diagonal terms of the form <SHVS*HH> and <SHVS*VV>. A new
approach is proposed to detect man-made structures using circular-pol RR-LL correlation coefficients. This
method uses a normalization term, which enhances the return from man-made structures and eliminates most of
the unnecessary details of the backscatter from natural areas. [C3491]

"The Difference Scattering dRCS from a Dielectric Target above a Rough Surface"
The difference field RCS (d-RCS) has been defined to analyze the scattering from the target above a rough
surface. The electric field integral equations (EFIEs) of the difference induced current on the rough surface, the
induced electric current and magnetic current on the dielectric target under a TE wave incidence are derived. A
small portion of the rough surface towards the target along the specular direction is taken to compute the
scattering contribution from the rough surface towards the target, which improves the computation speed. A
numerical iterative approach is developed to solve the EFIEs and bistatic d-RCS. The surface length for
iterations is dependent on the scattering angle and discussed for comparison with Johnson's method. Using the
Monte-Carlo method to generate the P-M (Pierson-Morkowitz) ocean-like rough surface, bistatic d-RCS of the
dielectric target, e.g. a cylinder or a square column, above the rough surface is numerically simulated. The
induced electric and magnetic currents on the dielectric target, and the difference induced current on the rough
surface are numerically discussed. [C3492]

"A Numerical Model of Radar Scattering from Steep and Breaking Waves"
Ocean gravity waves can be rather steep and even breaking depending on wind speed. Analytical modeling of
both the evolution of such strongly nonlinear waves and electromagnetic (EM) scattering from them is currently
impossible. At the same time, numerical modeling of these processes poses a significant challenge in terms of
the complexity of codes and computational time. In this study, we employ an efficient and fast numerical solver
which is based on a uniform approach equally convenient when dealing with both hydrodynamic and EM parts of
the problem. As a result, a sequence of large-scale wave profiles is produced that follows through all stages of
wave breaking. The small-scale roughness is treated statistically by employing the Pierson-Moskowitz spectrum,
and it is added on top of smooth gravity waves. Using the EM code, the scattering problem is solved assuming
an impedance boundary condition. The same spline description of the surface profiles of gravity waves is used in
both hydrodynamic and EM codes. Backscattering cross sections and corresponding Doppler spectra were the
subjects of this study. The numerical calculations demonstrate spike events, with the backscattered signal at
horizontal polarization exceeding the backscattering signal at vertical polarization. [C3493]

"The Application of Polarimetric Calibration using Polarimetric Scattering Characteristics of Urban
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Areas to ALOS PALSAR"
This paper discusses an ambiguity resolution of polarimetric calibration parameter. Since ALOS was successfully
launched on January 24, 2006, the utilization of polarimetric data observed by PALSAR is expected for various
remote sensing applications. Thus, polarimetric calibration becomes important issue. However, there is a
possibility that calibration algorithm has a 180deg sign ambiguity with respect to cross-polarized components of a
calibrated scattering matrix. The reason is that two polarimetric calibration parameter sets are derived. On the
other hand, we found that a 180deg phase shift of cross-polarized component occurred due to the change of an
angle between a direction parallel to a building wall and a radar line of sight in azimuth plane. Thus, we
examined that this scattering property was applied for selecting a correct polarimetric calibration parameter set.
The experimental result shows that urban structures can be used for polarimetric calibration. [C3494]

"Modeling Coastal Waters from Hyperspectral Imagery using Manifold Coordinates"
In [1] [2], we introduced a direct data driven method of modeling nonlinear structure in hyperspectral imagery
based on Isometric Mapping [15]. More recently, we have further improved the scaling of the approach [2],
making it a practical method for large-scale hyperspectral scenes. The new method extracts a set of data
manifold coordinates that directly parameterize nonlinearities present in hyperspectral imagery, both on land and
in the water column. In the water column, this is particularly important because of the nonlinear, attenuating
properties of the medium. In this paper, we model hyperspectral imagery acquired by the NRL PHILLS [5] at the
Indian River Lagoon, Florida in July 2004. In our previous efforts [3] using a small subset of data derived from
the surf zone outside of the lagoon, dominant manifold coordinates were shown to parameterize bathymetry
directly with a high degree of correlation to a radiative transfer look-up table (LUT) approach. In the present
work, we construct a full scene manifold coordinate representation and use this as the basis of a LUT for
samples with known depths as determined by the SHOALS LIDAR. Sequestered test data presented to the
manifold based LUT yield a mean estimated depth which differs from the LOAR retrieved depth by less than
0.44 m for depths between 0-10 m with a standard deviation less than 1.2 m. [C3495]

"Calibration of Spaceborne Polarimetric SAR Data using Polarization Orientation"
For ALOS/PALSAR in orbit, removal of not only polarimetric system distortion but also the effect of Faraday
rotation is important. The author investigated a new calibration method using polarization orientation induced in
build-up areas. Its fundamental concept is simple and is that two polarization orientation angles from two
polarization combinations should be identical after calibration. This method is applied to simulated data that is
distorted from JAXA L-band Pi-SAR data. An advantage of this method is that strong backscatters from buildup
areas can be used to decrease an influence of noise. [C3496]

"ALOS Calibration and Validation Activities in Sweden"
This paper describes the Swedish activities to support calibration and validation of the Japanese satellite ALOS.
Data over three test sites from the instruments PALSAR and AVNIR-2 will be provided by JAXA for evaluation
purposes. The main activity during 2006 is a PALSAR calibration experiment using four 5-m radar reflectors,
which will be deployed at the test site in southern Sweden. The ALOS data will also be used for developing
forest applications, e.g. detection of clear-cuts and storm damages. [C3497]

"On the use of Symmetric Target Tilt Angle for PALSAR Calibration"
PALSAR L-band SAR will be affected by Faraday rotation. In this study, PALSAR system is briefly described,
and the Freeman calibration method is considered for PALSAR calibration. However, this method requires the
deployment of a minimum of one corner reflector (CR) for the calibration of each scene, and this is not
convenient in practice. In this paper, the use of human-made and natural symmetric targets is investigated for
the calibration of SAR subject to Faraday rotation. The target scattering vector model (TSVM), which permits a
unified decomposition of point and distributed target scattering, is used to derive a new calibration method that
does not require the deployment of CRs. It is shown that the orientation (i.e. target tilt angle) and roll invariant
maximum polarization parameters of symmetric target scattering can be used to measure and remove Faraday
rotation and channel imbalance errors from PALSAR data. Antenna gain and cross-talk incidence angle
variations are measured using data acquisitions over the Amazonian forests, under low Faraday rotation
conditions. [C3498]

"Range Non-linearities Correction in FMCW SAR"
The limiting factor to the use of Frequency Modulated Continuous Wave (FMCW) technology with Synthetic
Aperture Radar (SAR) techniques to produce lightweight, cost effective, low power consuming imaging sensors
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with high resolution, is the well known presence of non-linearities in the transmitted signal. This results in
contrast and range resolution degradation, especially when the system use is intended for long range
applications, as it is the case for SAR. The paper presents a novel processing solution, which completely solves
the non- linearity problem. It corrects the non-linearity effects for the whole range profile at once, differently from
the algorithms described in literature so far, which work only for very short range intervals. The proposed method
operates directly on the deramped data and it is very computationally efficient. [C3499]

"The BYU SAR: A Small, Student-Built SAR for UAV Operation"
Students at Brigham Young University have developed a new, low-cost synthetic aperture radar (SAR) system,
the BYU muSAR. The simple design, based on a linear frequency modulated continuous wave signal (LFM-CW),
reduces the size and power compared to a conventional pulsed SAR system. This enables the BYU muSAR to
fly on a small UAV, further reducing the cost of operation and extending the use of SAR into new areas. Design
parameters and specifications for the BYU muSAR are presented in this paper, together with results from
experimental data collection and test flights. [C3500]

"Mapping and Projection Algorithm: A New Approach to SAR Imaging Simulation for
Comprehensive Terrain Scene"
A novel fast algorithm of polarimetric image simulation for SAR observation over comprehensive terrain scene is
developed based on the mapping and projection principles. It incorporates penetrable and impenetrable objects,
volumetric and surface scatterers in the imaging space with the extinction, attenuation, shadowing and multiple
scattering effects. Scattering of the vegetation canopy is modeled as a layer of random non-spherical particles by
using the vector radiative transfer model. Scattering from the ground surface and building objects is calculated
by using the IEM rough surface model. As an example, the polarimetric SAR images for a virtual terrain scene,
composed by tree canopies, farmland, buildings, rough land surface, hills and rivers, are simulated. [C3501]

"Automatic Detection of Spots and Extraction of Frontiers in SAR Images by Means of the Wavelet
Transform: Application to Ship and Coastline Detection"
After reviewing and discussing the difficulties of dealing with automatic interpretation methods in SAR imagery,
the advantages of using a multiscale time-frequency framework will be established. Then, a specific technique
for automatic spot detection, based on the Wavelet Transform (WT), will be presented and justified. The
performance of the proposed algorithm will be tested, validated and compared with respect to other algorithms.
The particular difficulties of automatic ship detection in near shore waters will be then briefly discussed and,
aiming to increase ship detection rates in these regions, a novel automatic algorithm for the extraction of
elongated structures such as the coastline will be presented and tested. [C3502]

"Inversion of Combined Radiative Transfer Models for Imaging Spectrometer and LIDAR Data"
The spectral information domain provided by imaging spectrometers contains information about the biochemical
composition of a vegetation canopy such as foliage chlorophyll and water content. The spectral information
content also enables indirect assessment to the biophysical parameters LAI and fractional cover. On the other
hand, the information domain observed by LIDAR provides direct measurements of the vertical and horizontal
canopy structure describing the canopy height and the vertical distribution of canopy elements. The leaf optical
properties, which are directly related to the foliage biochemistry, scale to the canopy as function of canopy
structure and spatial arrangement of canopy elements. Further, the spatial heterogeneity and canopy structure
dominate the radiative transfer especially within forest stands. Consequently the LIDAR signal, e.g. recorded as
full waveform, can improve the accuracy and robustness of forest canopy parameter retrieval by reducing
uncertainties related to the canopy structure. On the other hand the accurate interpretation of the LIDAR signal
depends on the spectral properties of canopy elements as well as the background. The two sensors and their
different information domains are thus mutually dependent but also complement each other. A synergistic
exploitation of the information domains observed by Imaging Spectrometry and LIDAR based on radiative
transfer modeling will therefore provide a new approach to optimize the retrieval of forest foliage biochemical
composition and the canopy structure. [C3503]

"Implementation of Differential Repeat-pass SAR Interferometry for the Search for Earthquake
Precursory Land-cover Deformation in Taiwan"
Worldwide, medium- to short-term earthquake prediction is becoming ever more essential for safeguarding man
due to an un-abating population increase, but hitherto there have been no verifiable methods of reliable
earthquake prediction developed-except for a few isolated examples of earthquake prediction in China and in
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Greece. This dilemma is a result of previous and still current approaches to earthquake prediction which are
squarely based on the measurement of crustal movements, observable only after a tectonic stress-change
discharge (earthquake) has occurred. The prediction models were derived from past histories of measurements,
mainly carried out during the past 30-40 years, although initiated soon after the San Francisco Earthquake of
1906. During the past decade it was proved and shown that it is not possible to derive reliable models for
earthquake predictions from crustal movement measurements alone, and that an entirely new approach must be
taken and rigorously pursued over years and decades to come. In support of this conclusion, there have been
reported throughout the history of man anecdotal historical up to scientifically verifiable earthquake precursor or
"seismo-genic" signatures of various kind-biological, geological, geo-chemical and especially a rather large
plethora of diverse electromagnetic ones on ground, in air and space, denoted as "seismo- electromagnetic"
signatures. The existence of all of these signatures can no longer be denied even by the fiercest seismological
expert opponents; and it is absolutely high noon that those signatures be more rigorously assessed in order to
develop a strategy for designing and carrying out controlled "seismo-genic" and "seismo-electromagnetic"
studies on how to set up world-wide a network of measurement sites for conducting a holistic set of
measurements for providing an improved understanding on why and how such precursor signatures are
generated, and how and where those may best be observed subjec--t to the rather poor signal-to-noise ratio
(SNR), requiring much improved digital instrumentation as time goes on due to the ever increasing man-made
electromagnetic noise generation. A number of pilot studies had been initiated, had been supported for a few
years, and then aborted because of the high operating costs involved, the poor SNR making signal detection
tedious if not impossible with the current state of the art in instrumentation, and because earthquakes don't
appear upon demand. For example such major studies as the USGS/NSF NEHER Program of the early 1990's
after the Loma Prieta M 7 earthquake of 1987; in Japan the ERSFP after the Kobe Earthquake of 1995; in
Greece the ongoing electro-potentialmethods of Varatsov; in China, and in various regions as well as
independent states of the former Soviet Union. There exists a rather large number of fiercely competing groups
in Russia coming up with their own diversified yet highly incomplete modeling approaches seeking support from
the West for unfortunately all too low-cost scientific mercenary services. No clear picture has evolved and should
not be expected; and a much wider internationally coordinated investigation is required, which may well last for
several decades before a unified approach and with it a solution to this vital problem may be found-if ever. In
this overview a systematic analysis of main historical records, a summary of pertinent "seimo-genic" as well as
observed "seismo- electromagnetic" effects and modern ground-based to air- and space-borne metrological
signature investigations are presented. Specifically, remote sensing techniques not yet conceived but in urgent
need-such as the remote sensing of the groundwater table-for advancing our understanding of this highly
interdisciplinary complicated geophysical problem are being identified, and input is sought from participants for
possible active future involvement. [C3504]

"Meso-Scale Variability of Soils and Forest Canopy Properties is Connected to Geomorphologic
Features in Eastern Amazonia"
In this study we investigated the relationships between landscape features such as terrain elevation and slope
with two variables that drives forest productivity, soil texture and leaf area index (LAI). The study was carried out
at the Tapajos region in Para State, eastern Amazonia. Twenty-four 0.25 ha plots were sampled along a ~150
km north-south transect in October 2002. Soil samples were collected (0-10 cm) in three random points in each
plot for texture analysis. LAI was measured at 25 points regularly distributed in each plot. The geomorphologic
attributes for each plot were extracted from the Shuttle Radar Topography Mission (SRTM) data linearly
resample to 10 m spatial resolution. Terrain slope was linear and negatively related to the soil clay content
(r2=0.73). Soil sand content had an expected opposite pattern (r2=0.72). The soil content of clay and sand along
the elevation gradient can be strongly explained by a cubic polynomial curve (r2=0.82 and 0.81, respectively).
LAI showed to be a logarithmic function of slope (r2=0.61), excluding plots located in the Valley regions.
Moreover, LAI showed a linear and positive relationship with soil clay content (r2=0.52). Similarly to the
relationships found between terrain elevation and soil texture, the 3rd order polynomial could explain 64% of the
LAI variability over the Tapajos. Therefore, we concluded that topography is a major driver of the patterns of soil
texture at the landscape scale and the combined effect of topography and soil can largely explain the patterns of
LAI over the Tapajos. The combination of SRTM data and field-based information has the potential to increase
the accuracy of ecosystem scale estimations of forest productivity in the Amazonia. [C3505]

"Synergistic use of AMSR-E and MODIS Data for Understanding Grassland Land Surface
Phenologies"
In recent investigations into the response of native grasslands to global environmental changes, rainfall variability
has been offered as a key factor for explaining ecosystem structure and function. In particular, changes in the
temporal patterns of precipitation were shown to alter critical aspects of the carbon cycle. To understand the
impact of rainfall variability in grasslands, an understanding of the dynamics of surface moisture is critical. Here
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we characterize spatio-temporal patterns of two standard data products from AMSR-E: vegetation water content
and surficial soil moisture. In addition, we explore the sensitivity of these products to an extreme precipitation
event as modulated by land cover type. The sensitivities of vegetation water content and soil moisture retrievals
were found to be dependent on the NDVI value, with an apparent loss of sensitivity at higher NDVI values.
Despite the coarse spatial resolution of the data, the difference in between predawn and afternoon vegetation
water content was found to be a potentially source of information about canopy water stress. [C3506]

"Monitoring of Tobacco Planted Acreage Based on Multiple Remote Sensing Sources"
Monitoring of tobacco planted acreage is a very important step for tobacco's management and monitoring. The
paper presents a monitoring method by data fusion of multiple remote sensing sources. It extracts tobacco areas
according to the NDVI value and classifies the fusion image with texture information, then classifies the SAR
data to acquire tobacco plot in cloudy area. After classification post-processing and manual interpretation, the
classification precise satisfies the demand. Applied results are in good agreement with the theoretical study,
which shows its effectiveness and applicability. [C3507]

"Networking CSU-CHILL and CSU-Pawnee to Form a Bistatic Radar System"
This paper describes how the synchronization and networking capabilities of the transmit and receive chain used
at the CSU-CHILL and CSU-Pawnee radars are used to form a bistatic radar system capable of observing clear
air echoes from atmospheric boundary layer. An overview of the bistatic radar geometry and resolution volume
are presented, along with a discussion of the methods used to achieve timing coherence. Some preliminary
results from clear-air observations are included. [C3508]

"Waveform Design for First Generation CASA Testbed"
The first testbed of X-band radar systems deployed by the Center for Collaborative Adaptive Sensing of the
Atmosphere (CASA), in central Oklahoma called IP-1 (Integrated Project 1) will have a low unambiguous
velocity due to their short wavelength, and increasing the PRF will result in multiple trip overlays since storms
can extend over a large distance. The range-velocity ambiguity is more severe for X-band radars compared to
the conventional S-band. However, low cost radars limit the ability to support complex waveforms due to
hardware requirements. In addition the radar observations at short ranges are contaminated by ground clutter.
This paper describes the waveforms for the individual radar nodes based on operational requirements such as
scan speeds, volume coverage pattern and system/hardware limitations to resolve range and velocity ambiguities
along with clutter suppression. [C3509]

"C-Band SAR Based Estimation of Baltic Sea Ice Thickness Distributions"
These level ice charts are automatically derived from man- made ice thickness charts using novel SAR
information [1]. The aim of the present study has been to include some navigationally meaningful information
about the degree of ice deformation into these level ice thickness charts. To this end, we propose a procedure
where the SAR image is first segmented, and then an ice thickness distribution is assigned to each segment. For
this purpose ice thickness measurements based on a helicopter-borne electromagnetic induction sensor (EM)
have been made in the Baltic Sea. The critical phase in the proposed approach is to establish a statistical
relationships between the C-band SAR measurements and the EM-based ice thickness measurements. This
analysis is fundamentally complicated by the location inaccuracies between SAR and EM data sets. [C3510]

"Low Back-scattering Bands Paralleling Pressure Ridges on First Year Sea-Ice"
Sea ice roughness characteristics are important parameters of climate and ocean circulation models. Pressure
ridges are large features which size, orientation and density have a major impact on heat and momentum fluxes.
Extraction of these information from satellite images is a necessary step since it could allow to introduce these
parameter's variability into models. In this paper we explore the occurrence of linear structures of low back-
scattering which had previously been observed alongside pressure ridges on satellite images recorded late at
spring. Measurements described in this research paper were carried out offshore of Kuujjuarapik on the East
coast of the Hudson Bay. The ice sheet is composed of a first year ice ranging from lm25 to lm55 in thickness.
Data were collected from mid-April to mid-May which covers the melt initiation period for this region of the bay.
Measurement sites were chosen to sample a range of ridge orientations relative to the SAR incident beam.
Selection criteria were set to get ridges that display homogeneity of the snow field along their axis. Data from 4
field works are presented. We show a correlation between low return bands and snow structure slopes that
develop downwind of pressure ridges. Also, we discuss the impact of the snow wetness content on image
resolution. [C3511]
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"Assimilating Passive Microwave Brightness Temperature Data into a Land Surface Model to
Improve the Snow Depth Predictability"
This paper introduces the application of the ensemble Kalman filter (EnKF) technique for the assimilation of
passive microwave remote sensing observations into a landsurface model, to improve the snow depth (SD)
predictability. A new landsurface model, currently developed at the Japan Meteorological Agency (JMA), which is
based on the simple biosphere model (SiB), is used as a forward model to predict the change of the snow pack.
The microwave emission model of layered snowpacks (MEMLS) is used as observation operator, to transfer the
model prediction into the corresponding satellite brightness. The assimilation system was applied using data from
the coordinated enhanced observation period (CEOP) Asia-Australia monsoon project (CAMP) Eastern Siberia
Taiga region for the period from November 2002 to March 2003. The data sets includes JMA-GSM model output,
which is used as forcing data, satellite brightness temperature observation from the advanced microwave
scanning radiometer (AMSR-E) and in-situ snow depth (SD) observation and the current AMSR-E snow depth
product for comparison. The assimilation results are in good agreement with the data from the snow depth
observation sites in this region and improve the forecast of the land-surface model. Furthermore, comparison
with the AMSR-E SD product showed, that the assimilation results are also in better agreement with the in-situ
snow depth observation. [C3512]

"A Complex of Multi-Frequency at 3GHz, 5.6GHz, 20GHz and 37GHz, Polarimetric, Combined,
Short Pulse, Short Range Action Radar- Radiometers for Soil and Snow Remote Sensing and
Surveillance"
A complex of polarimetric (dual polarization), spatio- temporally combined active-passive devices of S (~3GHz),
C (~5.6GHz), Ku (~0GHz), and Ka (~37GHz) band of frequencies is represented, for bare and vegetated soils,
waved water surface and land snow cover microwave reflective and emissive characteristics multi-frequency,
polarimetric, simultaneous and spatially coincident measurements. The complex is dedicated to solve problems
applied to soil (bear and vegetated) and snow moistures retrieval, to near water surface wind and wave field
parameters retrieval, by synergetic application of various kind microwave means of remote sensing, as well as
applied to surface and sub-surface targets detection and identification tasks solution. The complex is set in
ECOSERV Remote Observation Centre's control-test experimental site, in Armenia, which is equipped by
facilities for microwave devices absolute calibration, by spatially distributed stations for in-situ measurements of
soil and moistures and temperatures, and has a local meaning small weather station. This paper has an aim to
attract attention of researchers who are interested in such kind measurements and to invite them to perform their
own or joint measurements using available facilities. [C3513]

"Analysis of Aqua AMSR-E Derived Snow Water Equivalent over Himalayan Snow Covered
Regions"
We have made an endeavor to investigate the snow water equivalent (SWE) variations in Himalayan mountain
region which is the most difficult terrain to access during winter seasons. The area also covers the large glaciers
such as Siachen and Gangotri. A time series multi scale of SWE L3 product derived from Aqua Advanced
Microwave Scanning Radiometer (AMSR-E) data have been analysed for three consecutive winters during 2002
-2005 for Himalayan Snow cover region. A major emphasis is on the study of SWE trend in the two glacier
areas viz. Siachen and Gangotri. It has been observed through AVISR- E 5-day product that snow cover area
(SCA) over whole Himalayan region is very dynamic. AVISR-E derived 5-day SWE is analysed at the two test
sites viz. Patsio (Lat 32deg 45 17.89" N and Lon 77deg, 15', 43.13"E) and Dhundi (Lat 32deg, 22, 05"N and Lon
77deg, 15 E) concurrently with the available in-situ data .The result indicates that in the peak winter days only
we found reasonable co-relation. At the Patsio, minimum and maximum SWE observed are 26 mm and 108 mm
respectively using in situ data. [C3514]

"Detecting Weather Radar Clutter by Information Fusion With Satellite Images and Numerical
Weather Prediction Model Output"
A method for detecting clutter in weather radar images by information fusion is presented. Radar data, satellite
images, and output from a numerical weather prediction model are combined and the radar echoes are classified
using supervised classification. The presented method uses indirect information on precipitation in the
atmosphere from Meteosat-8 multispectral images and near-surface temperature estimates from the
DMIHIRLAM-S05 numerical weather prediction model. Alternatively, an operational now casting product called
'Precipitating Clouds' based on Meteosat-8 input is used. A scale-space ensemble method is used for
classification and the clutter detection method is illustrated on a case of severe sea clutter contaminated radar
data. Detection accuracies above 90 % are achieved and using an ensemble classification method the error rate
is reduced by 40 %. [C3515]
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"Time-dependent Second Order Scattering Theory for a Weather Radar with a Finite Beam Width"
Multiple scattering effects from spherical water particles of uniform diameter are studied for a W-band pulsed
radar. The Gaussian transverse beam-profile and the rectangular pulse- duration are used for calculation. An
second-order analytical solution is derived for a single layer structure, based on a time- dependent radiative
transfer theory. When the range resolution is fixed, increase in footprint radius leads to increase in the second
order reflectivity that is defined as the ratio of the second order return to the first order one. This undesirable
feature becomes more serious as the range increases. Since the spaceborne millimeter-wavelength radar has a
large footprint radius that is competitive to the mean free path, the multiple scattering effect must be taken into
account for analysis. [C3516]

"Sensitivity of Dual-Frequency Rain DSD Retrieval to Particles in Melting Layer for Space-borne
Radars"
Many dual-frequency DSD retrieval algorithms have been proposed for space-borne radars. A self-consistent
backward iterative algorithm, based on non-Rayleigh scattering has been studied recently[1][2][3]. This algorithm
is based on a certain DSD model of rain, for which the attenuation caused by the ice or mixed-phase particles
should be extracted accurately. Any error in the attenuation correction at one of the two frequencies would affect
the accuracy of the DSD retrievals for rain region. This paper examines how the DSD retrieval for rain is
affected by the reflectivity correction for attenuation due to the ice or mixed-phase particles in bright band. First,
a non-coalescence and non-break up (N-N) model, with an adjustable thickness and the DSD at the bottom of
the melting layer is used to generated the reflectivity and specific attenuation profiles. The profiles for varying
DSD (Nwfrom 1000 to 8000, D0from 1.0 mm to 1.75 mm) are used to derive the alpha and beta coefficients for
k- Z relationships for different heights, for a certain thickness of the bright band. Then the k-Z relationships are
incorporated in Hitschfeld-Bordan method to evaluate the two way attenuation at the two frequencies. Last, the
reflectivities in rain region, considered of the attenuation correction error, are made of use of by the self-
consistent backward iterative algorithm [2] to retrieve the DSD. The simulation shows that the accuracy of the
attenuation correction for Ka-band, the higher frequency, is crucial for the dual-frequency iterative algorithm to
correctly retrieve the DSD. While the attenuation correction error at Ku-band remain negligiblely small, the error
at Ka-band could be as large as 0.47 dB, and this error would have been too large for backward iterative method
to correctly retrieve the DSD. The method presented in his paper can be used to evaluate any rain DSD retrieval
algorithms proposed for GPM. [C3517]

"Multi-temporal High-resolution Polarimetric L-band SAR Observation of a Wine-producing
Landscape"
In continuation of the BACCHUS project, aimed at establishing a reference high quality geographic information
system for vineyards, an airborne SAR survey has been carried out in fall 2005 in the Frascati area, near Rome
(Italy) to demonstrate the potential of airborne radar remote sensing in vineyard characterization. This
contribution reports on the polarimetric L-band and dual polarization C-band SAR data acquisition campaign
supported by ESA and carried out on two dates in October 2005 (the first during the grape harvest and the other
after the vintage completion). [C3518]

"Self-organizing Neural Networks for Unsupervised Classification of Polarimetric SAR Data on
Complex Landscapes"
This paper refers to a study on the pixel-by-pixel unsupervised classification of a polarimetric SAR image of a
Central Italy landscape. The polarimetric data have been processed by self-organizing neural networks to test
their performance in classifying a complex landscape. The discrimination accuracy attained by the self-organizing
map method is compared both against that of H/A/alpha-Wishart unsupervised procedure and of a supervised
scheme. [C3519]

"Oversampling and Whitening with the CASA Radar"
The CASA NSF ERC is using cutting edge radar technology to create a network of short range weather radar to
observe the lower regions of the atmosphere that are currently out of sight. Range oversampling and whitening
is one of the newest technologies available for increasing the accuracy of weather radar moment estimates. The
CASA mission has incorporated range oversampling into the design of one the first prototype radars created for
the mission. Due to several constraints, the MA-1 radar has several hardware design differences from the large
state-of-the-art S-band weather radars that oversampling and whitening was developed and verified with. The
oversampling and whitening process is validated with the suboptimal MA-1 radar configuration by producing
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results that adhere to theoretical expectations. [C3520]

"Precipitation Spectral Moments Estimation and Clutter Mitigation using Parametric Time Domain
Model"
In this study the problem of precipitation signal spectral moments estimation in case of clutter contamination is
considered. It is proposed to use a parametric model to estimate spectral moments of precipitation echoes and
clutter. To estimate these spectral moments the maximum likelihood estimator based on the properties of
Gaussian joint distribution of complex time series is used. The main advantage of this approach is that it does
not suppress any part of the signal and the properties of weather echoes and clutter are estimated
simultaneously. The performance of the proposed method is evaluated based on simulations of radar signals and
compared to the performance of GMAP (Gaussian model adaptive processing). The proposed procedure is also
applied to measurements collected by CSU- CHILL radar collected during summer 2004. [C3521]

"Two-year Microwave Radiometric Observations of Low-level Boundary-layer Temperature
Inversion Signatures"
Temperature inversion indicates that the atmospheric temperature decreases with increasing height. Its
occurrence tends to inhibit vertical motion of the atmosphere. Under the occurrence of temperature inversion, air
pollutants cannot be dissipated through vertical mixing of the atmosphere and are accumulated near the surface.
When temperature inversion lasts for a long time, human health can be in jeopardy due to deterioration of air
quality and secondary pollutants, which are formed through atmospheric photochemistry and more toxic than
original ones. It is vital to investigate the dynamics of temperature inversion for understanding and resolving its
resulting problems. In this paper, temperature inversion signatures over three major cities on Taiwan are
analyzed. They are measured by ground- based microwave radiometers installed in Taipei, Taichung and
Kaohsiung from 2002 to 2004 supported by the Environment Protection Agency (EPA) of Taiwan. Characteristics
of temperature inversion at the three cities are extracted using different classification methods. The
characteristics of temperature inversion in Taichung and Kaohsiung show a similar trend but are different from
that in Taipei. The numbers of the occurrence of temperature inversion in Taichung and Kaohsiung were much
larger than that in Taipei. The main types of temperature inversion in Taiwan are radiation and frontal inversions.
Compared to frontal inversion, radiation inversion on average occurs at a lower altitude, lasts a longer period,
has a deeper thickness, and reaches a higher temperature difference of inversion. Frontal inversion plays a
significant role for the inversion event lasting over 12 hours. [C3522]

"Differential Reflectivity Calibration for NEXRAD"
There are now many S- and C-band weather radars around the world that are either dual polarized or soon will
be. The most common polarization basis is horizontal and vertical. Dual polarization is accomplished via fast
alternate transmission of horizontal and vertical polarization or simultaneous horizontal and vertical polarization
transmission. In either case, such radars can measure copolar differential reflectivity (Zdr) and copolar differential
phase (Phidp). It has been shown that accurate estimation of these parameters can improve identification and
quantification of precipitation. To minimize rainfall estimation error, measurement uncertainty of Zdrshould be
less than 0.1 dB. Three methods for Zdrcalibration are presented and operational implementation is discussed.
Concepts are illustrated with data from S-Pol, NCAR's polarimetric S-band radar. [C3523]

"Characterization of Rain Microphysics based on Disdrometer and Polarimetric Radar
Observations"
Characterization of rain microphysics requires information on raindrop size distributions (DSDs). DSD
measurements and retrievals, however, contain errors. In this paper, data from side-by-side disdrometer
comparisons are presented to provide information that is not possible from single disdrometer measurements
alone, allowing error effects to be quantified and a rain DSD model for radar retrieval to be improved. We also
propose methods to mitigate sampling errors by filtering with sorting and averaging and by fitting to a Gamma
DSD model with truncation and extrapolation. The Constrained- Gamma DSD model has thus been refined for
the Southern Great Plains region of the United States. [C3524]

"Measurement of the Mesopause Dynamic Parameters of Lower Thermosphere using Accessible
Radio Frequency Resources"
Use of an accessible radiofrequency resource as an emitted television-broadcasting signal in the spaced radar
system of meteoric traces for measurement of dynamic parameters mesopause-lower thermosphere is offered in
this work. Experimental results of registration of television signals reflected by meteoric traces on a Moscow-
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Kharkiv line are submitted [C3525]

"The facility for Remote Sensing of the Near-Earth Space Environment"
The Department of Space Radio Physics that was established in 1964 at the Kharkiv V. N. Karazin National
University conducts studies of the near-Earth space environment at its constituent Radiophysical Observatory
that is continuously upgraded. The Radiophysical Observatory (49deg38'N, 36deg20'E) is a facility that includes
the MF radar, the HF Doppler radar (at vertical and oblique incidence), the satellite radio beacon receivers, the
magnetometers, and the ionosonde. The instrumentation allows to investigate the various interacting processes
operating in the ionosphere within an altitude range of ~60-1000 km and the characteristics of radio-wave
propagation within a frequency band of up to approximately 2 GHz, simultaneously with magnetometer
measurements. The Radiophysical Observatory is included in the register of the most valuable scientific facilities
in Ukraine [C3526]

"Modeling of rain fields at large scale"
This paper describes the modeling of rain fields at small (size of a rain cell) mid (100times100 km2) and very
large scale (4000times4000 km2). The methodology lies on a cellular description of rain fields by HYCELL Mid-
scale fields are generated so that they account for local climatology and for spatial repartition of rain cells
deduced from radar data. Very large scale fields are generated in two steps. First rainy areas are determined by
thresholding a stationary Gaussian random field. In each point of the field, the probability of rain apparition is the
one recommended by ITU and the covariance function is determined in order to reproduce the one observed by
meteorological radar. Then rain intensity for rainy area is determined by applying mid-scale model to each mid-
scale rainy area. Rain fields simulated are turned into attenuation fields and compared with ITU-R
recommendations and radar observations [C3527]

"Research Airborne System for Remote Sensing in MM-Range of Radiowaves"
In this paper the research of airborne system for remote sensing in MM-range of radiowaves has been
presented. The results of the research development are obtained and the example of experimental data obtained
when using the system [C3528]

"Ionospheric Interference Suppression in HFSWR"
Over the past two decades, significant advances have been made in the use of high frequency surface wave
radar (HFSWR) for remote sensing in an ocean environment. As one of the main outside interference,
ionospheric interference may badly affect radar's performance. An effective method for ionospheric interference
suppression in HFSWR based on time-sharing coherent side-lobe cancellation (CSLC) is presented.
Experimental results acquired with the HF system OSMAR confirm that the method can achieve effective
ionospheric interference suppression, but not decreasing the strength of the first-order sea echo [C3529]

"Design and Realization of Delay Mapping Receiver Based on GPS for Sea Surface Wind
Measurement"
The delay mapping receiver (DMR) is for receiving and processing the reflected GPS signal to get the
information of wind of sea surface by recording the reflected GPS signal and matching it to the theoretical model.
The hardware structure, software design and difference from normal GPS receiver are introduced in this paper.
The test results at near sea of Tianjin of China are provided, which prove the design of DMR is successful and
the collected data are useful for the sea surface wind measurement [C3530]

"To the 60-year anniversary of Vladimir Vladimirovich Pustovoytenko"
{no data available} [C3531]

"Structured Covariance Estimation: Theory, Application, and Recent Results"
The maximum-likelihood approach to structured covariance estimation and spectrum estimation has wide
applicability in time series analysis, spectroscopy, adaptive beamforming and detection, remote sensing, radio
astronomy, and radar imaging. Standard structured covariance EM algorithm with full model matrices is
computationally demanding. Computational requirements drastically reduced when model matrices are sparse.
Sparse structure may be achieved through appropriately chosen data preprocessing. We are investigating
application in problem of airborne radar imaging from multiple viewpoints, previously computationally unrealistic
[C3532]

"Radar Remote Sensing" («Дистанционное зондирование в радиолокации»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 900 из 1088



"Neuro-Fuzzy Model for Multi-Channel Underwater Imaging"
Multispectral imaging system usually consist 2-15 different color channels, hyperspectral system-100-200
channels. The image processing in each channel includes the complicated calculations and the final results have
quite a large error. As is well known that there are large number of input parameters and some their uncertainty
in the case of airborne and underwater LIDAR systems modeling. The using of statistical and determined models
give the result having quite a large error of optical information processing and the given calculations take a lot of
time to compute. The fundamentally different mathematical algorithms-the neural networks and the fuzzy logic is
offered to use. It is realized with specially developed algorithms for multi-channel image processing. The new
neuro-fuzzy model of foam coverage for four color channels has been developed to determine the interval of the
minimal reflections and to obtain the images of non-foam covered areas [C3533]

"Radar Signal Classification Using Pca-Based Features"
Principal component analysis (PCA) has been used in many applications ranging from social science to space
science, for the purpose of data compression and feature extraction. Usage of PCA for synthetic aperture radar
(SAR) image classification, though widely reported by remote-sensing researchers, has not been exploited much
by automatic target recognition (ATR) community. In the present paper, PCA has been used in SAR-ATR using
the MSTAR data base, and comparison has been made with the conventional conditional Gaussian model based
Bayesian classifier (M.D. DeVore and J.A. O'Sullivan, 2002). The results have been compared based on
percentage of correct classification, receiver operating characteristics (ROC), and performance with limited
amount of training data. By all standards of comparison, the PCA based classifier was observed to outperform
the conditional Gaussian model based Bayesian classifier (CGBC) or at the worst it performs at par. And given
the computational and algorithmic simplicity of PCA based classifier, the new algorithm was concluded to be a
highly prospective candidate for real time ATR systems [C3534]

"Antennas for terahertz applications"
Interest in terahertz science has expanded rapidly in recent years due largely to the advent of new RF
components and new fast-pulse optical time domain spectroscopic techniques. The two traditional development
communities that border the terahertz gap-optical and microwave, are beginning to converge as we see more
wide spread use of terahertz systems. One technology area where both these communities can benefit is in the
design and realization of new forms of terahertz antennas and beam forming networks. Both frequency domain
and optical time domain techniques make use of single mode, broad band terahertz antennas. However, most
existing instruments utilize very simple structures that have been imported from the microwave community. The
very special needs of newly proposed terahertz instruments, especially very wide band-width spectroscopy and
high resolution imagers, require new antenna concepts and new ways of implementing already established
antenna designs. More traditional applications for terahertz systems, in radio astronomy, remote sensing and
radar, generally require large diameter, high surface accuracy antenna dishes that can benefit from active surface
correction, new light weight materials and compact designs. This paper provides a brief overview of terahertz
antenna issues from large scale reflectors to multipixel imaging systems. It is intended as an introduction to a
field with both wide breadth and applications that cross many disciplines [C3535]

"Mobile Holographic Lidar"
Mobile holographic lidar for remote determination of quantitative characteristics of gas and aerosol air pollution
with high accuracy and space resolution is proposed. Differences in reflectivity of liquid and solid particles give a
possibility to form polarization holograms and observe liquid and solid aerosols separately. Quantitative analysis
of composition and concentration of particles observed in their holographic images is characterized by high level
of sensitivity. Determination of gas pollution composition and concentration is performed by the spectral analysis
of scattered signals [C3536]

"Parametric Study of Stacked Patch Array Configurations as Alternative Feeds for Offset
Reflectors"
A potential feed for the 12 m reflector antenna system was assessed for use in radiometer-scatterometer system
to study soil moisture. The reflector system calls for seven feeds that can operate at 1.413 GHz and 1.26 GHz
frequencies with one feed at the focus of the reflector and the other six forming a ring around the focus.
Numerous configurations of patch arrays were studied and a hexagonal configuration consisting of seven
elements with 0.76lambda at 1.413 GHz spacing and tapered excitation on the outer ring was selected as the
best design. Optimized hexagonal array has a similar pattern to the optimized corrugated horn at both
frequencies and at all seven feed locations [C3537]
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"Proposal for an ELF Radar of D-Region Ionospheric Anomalies Analyzed using a 3-D Geodesic
FDTD Model of the Earth-Ionosphere Waveguide"
This paper proposes a novel extremely low frequency (ELF: 3-300 Hz) radar for locating and characterizing
ionospheric anomalies within ~100 km of the Earth's surface. Employing a well-characterized controlled ELF
source (as opposed to natural sources having a random occurrence and random properties), the proposed radar
could provide continuous, inexpensive monitoring capabilities of the ionosphere within ~100 km of the Earth's
surface. For this study the recently developed three-dimensional (3D) geodesic whole-Earth electromagnetic
wave propagation model based upon the finite difference time domain (FDTD) solution of Maxwell's equations is
used [C3538]

"Low-power Radar for Wireless Sensor Networks"
This paper presents the results of a short study on the feasibility of radars as the primary means of sensing in
ad-hoc wireless sensor networks. Radar offers distinct advantages over others means of sensing, normally found
in this kind of networks. The sensor networks being considered consist of battery powered nodes. Hence, power
consumption is of prime importance. A simple detector front-end has been built to serve as a proof of concept
and to verify performance metrics such as power consumption and detection range. The results clearly indicate
radar as a suitable sensor for wireless sensor networks [C3539]

"An Interferometric CW-SF Radar for Remote Testing and Monitoring Large Structures"
The authors propose to use a high speed interferometric radar equipment for static and dynamic monitoring of
large structures. The equipment is a CW-SF radar with very fast hopping capability in order to sample the
movements at a rate high enough to enable structural analysis to be performed. Several experimental tests have
been carried out on various structures, here are presented the Cadore highway bridge (near Belluno, Italy) and
the Giotto's tower of S. Maria del Fiore (Cathedral of Firenze, Italy) [C3540]

"3rd European Radar Conference"
{no data available} [C3541]

"Amplitude-phase method allowing the determination of the complex dielectric permittivity of
underlying surfaces using polarimetric radar remote sensing"
An amplitude-phase method is proposed allowing the determination of the complex dielectric permittivity of
underlying surfaces based on the results of relative measurements of the signals in the orthogonal channels of a
polarimetric radar receiver. The method assumes the determination of the voltage ratio and the phase difference
in the orthogonal channels [C3542]

"Projection Approach for Estimating Radar Signal Multivariate Probability Density"
In the paper a new approach for estimating the radar signal multivariate probability density is suggested. It is
based on the use of a projection of a random process to the set of random variables, with the probability density
defined as a product of two-dimensional densities. The estimates of two-dimensional probability densities are
obtained with the help of filtering the two-dimensional characteristic function. So we are suggesting a
nonparametric estimate of the characteristic function. On the basis of these estimates nonparametric algorithms
of signal detection are constructed. Examples for remote sensing of atmosphere are suggested [C3543]

"Airborne Weather Radar as Instrument for Remote Sensing of the Atmosphere"
This paper presents an overview and analysis of weather radars that are multifunctional avionics systems.
Functional, methodical, and technological aspects of airborne weather radar as instrument to obtain quantitative
information about the atmosphere are considered [C3544]

"A 94GHz real aperture 3D imaging radar"
The AVTIS radar developed in St Andrews is a ground-based, portable, 3D imaging radar designed for high
resolution terrain mapping. The 94 GHz radar uses FMCW modulation and employs a mechanically scanned
monostatic antenna configuration, achieving a maximum range of ~7 km with sub-metre range resolution. We
discuss the significant factors which affect the imaging performance such as source phase noise and non-
linearity, antenna pattern quality, and surface extraction algorithms. Field testing results gathered at a local
quarry are presented to illustrate the effects of antenna pattern quality on the digital reconstruction of terrain
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[C3545]

"Distributed Boundary Estimation using Sensor Networks"
We examine the problem of determining boundaries occurring in natural phenomena using sensor networks.
Sensor nodes remotely collect data about various points on the boundary. From this data, we estimate the
boundary along with the confidence intervals using a regression relationship among sensor locations and the
distances to the boundary. The confidence intervals are guaranteed to be narrower than a specified maximum
width. Our distributed boundary estimation strategy uses a hierarchical structure of clusters of sensor nodes and
requires 20-50% less messages as compared to a centralized scheme. The computed intervals show desired
coverage of the true boundary points. Further, motivated by the practical need to estimate the boundary with a
minimum number of sensors, we develop an adaptive approach for turning sensors on and off. The number of
ON sensors in this scheme is only about 15% more than what a practical Oracle needs, to evaluate the
boundary and confidence intervals around it. Our algorithms are also evaluated using data from real sensors on
a testbed [C3546]

"Unsupervised Change-Detection from Multi-Channel SAR Data"
Synthetic aperture radar (SAR) data presents a great potential for environmental monitoring applications and
natural disaster management thanks to their insensitivity to atmospheric and Sun-illumination conditions.
However, the automatic generation of change maps from multichannel SAR images acquired on the same
geographic area at different times is still an open issue in the remote-sensing literature. In the present paper an
automatic unsupervised contextual change-detection method is proposed for two-date multichannel SAR images,
by integrating a SAR-specific extension of the Fisher transform with the expectation-maximization (EM) algorithm
or with some of its variants (the Landgrebe-Jackson EM and the stochastic EM algorithms), applied according to
a Markov random field model for the image data. The method is validated by experiments on SIR-C/XSAR data
[C3547]

"Non-Clear Typhoon Eye Tracking by Artificial Ant Colony"
Generally, large volumes of complicate and precise computation are required during the tracking process of
typhoon eye, especially non-clear ones, which is one of the most important aspects in the forecast and analysis
of typhoon. Satellite digital photograph and corresponding interpretation technology make it possible to carry out
such task by aid of modern digital and computer means of image processing. By means of constructing solution
space and heuristic information, artificial ant colony (AAC) can be used to search for the best path in a
constrained region, which provides an approach to obtain precise contour, and is proved to reach the best
feasible boundary with minimum energy function value. Therefore, the contour of non-clear typhoon eye can be
tracked intelligently, based on the satellite photograph. As an example, the computing methodology produced in
this paper was applied in experimental cyclone forecasting by the Shanghai Meteorology Center. The proposed
solutions was confirmed to have the potential for successful application to the problem of non-clear typhoon eye
tracking, and the system is effective and the performance errors are acceptable for practical applications [C3548]

"Fusion of High-Resolution Satellite and Lidar Data for Individual Tree Recognition"
A major shift in the forest inventory and management paradigm toward the use of semi-automated analysis
realized on an individual tree crown basis has been made possible by recent developments in high-resolution
remote sensing. This paper discusses issues related to the fusion of high-resolution satellite imagery and LIDAR
(light detection and ranging) data and their application in the classification of individual trees for precision forest
management. The proposed methodological approach consists in the combination of spatial filtering object
detection and reconstruction methods with a rule-based individual tree crown (ITC) system. Examples using
QuickBird imagery combined with LIDAR data from an Alberta site (both boreal and mixed forest) demonstrate
the advantages of the proposed fusion approach [C3549]

"EuRAD 2006 Sessions"
{no data available} [C3550]

"Proceedings of the 3rd European Radar Conference"
The following topics are dealt with: array processing; system signal processing; reflect arrays and active
antennas; non-periodic and sparse array antennas; radar applications; multilateration, coding and beam forming;
remote sensing; classification and imaging; ultra wideband radar; multifunctional and reconfigurable array;
transceiver accuracy; ultra wideband technology [C3551]
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"Space Qualification of W-band Devices for the CloudSat Cloud Profiling Radar"
The 94 GHz cloud profiling radar (CPR) instrument is on board the CloudSat spacecraft, launched in April, 2006.
The radio frequency electronics subsystem (RFES) for this instrument consists of an up-converter, a receiver,
and a transmitter calibrator assembly, which include W-band diodes (noise, Schottky and detector diodes) and
MMIC amplifiers (LNA and MPA). W-band devices, in general, are not on the NASA parts selection list, and for
most of them, CloudSat is their first use in a space application. Therefore, customized screening and qualification
tests were developed for these devices, in order to insure high reliability to meet the 2 year CloudSat mission
design life. High amplitude stability is also required for the noise source and transmitter power detector diodes,
in order to provide accurate calibration of the overall cloud radar. The test approach and results are presented
here [C3552]

"Processing Multichannel Radar Images by Modified Vector Sigma Fukter FIR Edge Detectuib
Ebgabcement"
Some peculiarities of modified vector sigma filter are studied. In particular, its edge preservation ability is
considered in case of processing multichannel remote sensing (RS) images. Such a problem is of high
importance for many scene recognition and segmentation tasks. It is demonstrated through comparative
quantitative and visual processing data that the proposed filter simultaneously provides efficient noise
suppression and excellent edge preservation. Edge detection results that prove this fact are also depicted
[C3553]

"MicroPhotonic remote sensor for perimeter security"
This paper addresses the issues inherent in electromechanical beam scanning which has found a new
application in perimeter security. Through passive optics and MicroPhotonics, we introduce an architecture for a
novel inertia-less long range laser scanner, based on the concept of an optical cavity featuring adaptive beam
spacing. We also explore the feasibility of object detection based on intensity profiles. [C3554]

"Application of laser range scanner based terrain referenced navigation systems for aircraft
guidance"
This paper discusses the various aspects of using airborne laser scanners (ALS) in terrain referenced navigation
(TRN) systems. The paper addresses the system performance of these new ALS-based systems and compares
their performance to traditional terrain referenced navigation systems based on radar altimeter and baro-altimeter
sensors. The TRN system comparison also includes an inertial measurement unit (IMU) error sensitivity analysis
and a discussion on the requirements imposed on the information content in the terrain elevation database by
the remote sensor. The paper will use flight test data collected with Ohio University's DC-3Flying Laboratory in
Braxton, WV to evaluate the various methodologies and analyses [C3555]

"Dual-frequency SAR for the measurement of soil moisture at depth"
VHF/UHF dual-frequency and quad-polarized SAR (synthesize aperture radar) based on vector network analyzer
is developed for measuring the soil moisture subcanopy and at depth. A discrete scattering model is used to
simulate the scattering of vegetation. Rough surface layered media is as deep layered soil model. Semiempirical
dielectric properties model of soil is used for soil moisture reversion. Simulation results are given. [C3556]

"A Ka-Band Low Power Doppler Radar System for Remote Detection of Cardiopulmonary Motion"
A low power Ka-band Doppler radar that can detect human heartbeat and respiration signals is demonstrated.
This radar system achieves better than 80% detection accuracy at the distance of 2-m with 16-muW transmitted
power. Indirect-conversion receiver architecture is chosen to reduce the DC offset and 1/f noise that can degrade
signal-to-noise ratio and detection accuracy. In addition, the radar has also demonstrated the capability of
detecting acoustic signals [C3557]

"Bistatic radar scattering from an ocean surface at L-band"
This paper presents a numerical analysis for bistatic scattering from the sea surface at L-band. The unifying
scattering model small slope approximation (SSA) of the first order is applied to calculate normalized bistatic
cross section (NBCS) of the ocean surface. The calculations were made by assuming the surface-height
spectrum of Elfouhaily et al. The correlation function based on this spectrum is calculated. The negative region
participation in surface scattering which is function of the incident angle, the wind speed and the exploring

"Radar Remote Sensing" («Дистанционное зондирование в радиолокации»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 904 из 1088



wavelength is discussed. A comparison between SSA and geometric optics models shows that the last one is
generally not accurate at L-band especially at large angles of incidences. Numerical results examine the wind
dependency over a wide range of incident angles along the specular direction and in the forward scattering
configuration. In addition, the NBCS behavior in fully bistatic configuration is predicted. Numerical results are
obtained as a function of wind speed, incident/scattering angles and polarization states. [C3558]

"The legacy and future of civilian radar missions"
{no data available} [C3559]

"Computing the characteristic function for sums of sinusoidal random variables"
In this note we develop the methodology for computing the moments of the characteristic function for the
superposition of sinusoidal transformed random variables. Thus we solve an important case of the Rayleigh
problem, and point how to use this technique to completely solve it [C3560]

"Laser pulses from earth detected at Mars"
Over 500 pulses transmitted from a ground-based Nd:YAG laser were detected in Mars orbit, at with the MOLA
instrument on-board the Mars Global Surveyor spacecraft on September 28, 2005, at distance of 80.1 Mkm.
[C3561]

"A 1.57μm DIAL lidar system for range resolved measurements of atmospheric CO2"
We describe a lidar system based on erbium doped fiber amplifiers, designed to make range resolved
measurements of CO2within the lower atmosphere at very high precision at 1571 nm. [C3562]

"Seamless Registration of Multiple Range Images with Whole Block Adjustment"
Multiple range images registration is one of the most important problems in range image analysis. This paper
proposes a new method to implement seamless registration of multiple range images under least squares, since
all the range images constitute a circled network, which can be seen as the closed condition of the whole block
adjustment. We experimented on real range images taken by laser scanners, and observed that our method
worked successfully even for noise data, and it reduces significantly the level of the registration errors between
all pairs in a set of range images. The proposed method has the distinct advantage of seamless and robustness
[C3563]

"Behavior of DIAL remote sensed ethylene and ozone in presence of nitrogen oxides"
Correlation between ozone concentration and ethylene evolutions in the urban atmosphere in presence of
nitrogen oxides is both demonstrated and is supported by a photochemical smog model. The results ascertain
that ethylene has a role to play in the generation of tropospheric ozone. [C3564]

"Electronic steerable MEMS antennas"
Recent advances in the technology of radiofrequency (RF) circuits, such as RF-microelectromechanical systems
(MEMS) make it possible to practically implement electronically reconfigurable antenna arrays paving the way to
innovative communication systems including applications such as next generation mobile communications, radar
applications, remote sensing and imaging. This paper reviews the basic implementations of such antenna
systems, namely phased arrays and reflectarrays, as well as the algorithms allowing for beam shaping, beam
steering, null placing etc., as well as the typical RF-MEMS circuitry for both amplitude and phase control.
[C3565]

"Frequency-resolved coherent LIDAR using a femtosecond fiber laser"
We present a frequency comb-based, frequency-resolved coherent LIDAR (FReCL) that provides higher
performance than that of conventional pulsed range/Doppler LIDARs, dramatically reduces local oscillator timing
requirements, and compensates for path dispersion. [C3566]

"Differential absorption lidar using NH3 -CO2 laser"
We present the main features and calculated parameters of NH3-CO2DIAL. It is shown that our lidar can detect
Freon-11 at a range up to 5 km with sensitivity 50 ppb. [C3567]

"Radar Remote Sensing" («Дистанционное зондирование в радиолокации»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 905 из 1088



"A novel tiered sensor fusion approach for terrain characterization and safe landing assessment"
This paper presents a novel, tiered sensor fusion methodology for real-time terrain safety assessment. A
combination of active and passive sensors, specifically, radar, lidar, and camera, operate in three tiers according
to their inherent ranges of operation. Low-level terrain features (e.g. slope, roughness) and high-level terrain
features (e.g. hills, craters) are integrated using principles of reasoning under uncertainty. Three methodologies
are used to infer landing safety: fuzzy reasoning, probabilistic reasoning, and evidential reasoning. The safe
landing predictions from the three fusion engines are consolidated in a subsequent decision fusion stage aimed
at combining the strengths of each fusion methodology. Results from simulated spacecraft descents are
presented and discussed [C3568]

"The UAVSAR phased array aperture"
The development of a microstrip patch antenna array for an L-band repeat-pass interferometric synthetic
aperture radar (InSAR) is discussed in this paper. The instrument will be flown on an unmanned aerial vehicle
(UAV) and will provide accurate topographic maps for Earth science by 2007. The antenna operates at a center
frequency of 1.2575 GHz and with a bandwidth of 80 MHz, consistent with a number of radar instruments that
JPL has previously flown. The antenna is designed to radiate orthogonal linear polarizations for fully-polarimetric
measurements. Beam-pointing requirements for repeat-pass SAR interferometry necessitate electronic scanning
in azimuth over a range of plusmn20degrees in order to compensate for aircraft yaw. Beam-steering is
accomplished by transmit/receive (T/R) modules and a beamforming network implemented in a stripline circuit
board. This paper focuses on the electromagnetic design of the antenna tiles and associated interconnects. An
important aspect of the design of this antenna is that it has an amplitude taper of 10dB in the elevation direction.
This is to reduce multipath reflections from the wing that would otherwise be detrimental to interferometric radar
measurements. The amplitude taper is provided by coupling networks in the interconnect circuits as opposed to
using attenuators in the T/R modules. Details are given of material choices and fabrication techniques that meet
the demanding environmental conditions that the antenna must operate in. Predicted array performance is
reported in terms of co-polarized and cross-polarized far-field antenna patterns, and also in terms of active
reflection coefficient. Measured performance of a 4-element by 2-element antenna tile is presented [C3569]

"High power electronic scanning millimeter-wave radar system design"
Remote Sensing Solutions, Inc has received NASA funding to design a prototype millimeter-wave radar system
that will lead to future generations of large aperture space-borne electronic scanning radars. A scanning
millimeter-wave radar is critical tool for improving the remote sensing of the Earth and other bodies in our solar
system. Low power solid-state scanning millimeter-wave radar systems cannot provide the necessary sensitivity
to detect low reflectivity cloud particles, especially at longer ranges from space. Currently, adequate sensitivity
can only be achieved using tube-based transmitters, which severely constrains the system design. Important
design details and design trade-offs for a unique frequency-scanned antenna and wide-bandwidth radar system
design are presented. The scanning radar design is compatible with the current series of space-qualified
Klystron amplifier tubes used for the CloudSat Cloud Profiling Radar (CPR). New tube designs having a wider
bandwith will further improve the antenna efficiency for a given swath size. The prototype radar system design
utilizes a 30 cm aperture, which is designed for compatibility with existing aircraft installations. This will allow for
rapid demonstration of proof-of-concept. The design can be scaled to larger apertures to provide sufficient
sensitivity from low and high earth orbit, and for future missions to other bodies in our solar system such as Titan
where the Cassini mission has revealed the presence of volcanic and other clouds [C3570]

"GeoSTAR: developing a new payload for GOES satellites"
The geostationary synthetic thinned aperture radiometer (GeoSTAR) is a new concept for a microwave sounder,
intended to be deployed on NOAA's next generation of geostationary weather satellites, the GOES-R series-due
to first launch in 2012. This will fill a serious gap in our remote sensing capabilities of long standing-a key
capability that NOAA is book keeping at the top of its list of "pre-planned product improvements" for GOES-R-
i.e. the most urgently needed additional payload, which will be added as soon as funding has been allocated
and programmatic issues resolved. A ground based prototype has been developed at the Jet Propulsion
Laboratory, under NASA Instrument Incubator Program sponsorship, and is currently undergoing tests and
performance characterization. GeoSTAR is expected to go forward as a space mission within the next decade
[C3571]

"Wideband Optical TTD SAR Antenna"
Optical beam forming networks (OBFN) are an interesting alternative for the design of wideband antenna arrays.
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They are potentially more power efficient and lighter than their microwave counterparts. These two
characteristics make them especially appealing in space remote sensing applications. However, in a practical
implementation of OBFN in a real SAR system, different architectural and technological tradeoffs need to be
assessed. Taking as an example a free-space OBFN (D. Dolfi et al., 1991) and an existing SAR mission (M. Lisi
et al., 1993), this paper studies the impact of different OBFN parameters like scalability, insertion loss and
crosstalk in the performance of the antenna array system [C3572]

"Overcoming some of the issues in maintaining large urban area 3D models via a web browser"
This paper discusses recent work, in the VEPs Interreg project, that has been examining how to optimise
operator based digital 3D modelling, of urban and rural environments, where the increasing availability of highly
accurate LiDAR scanning offers appropriate remote sensed data. From this data bare earth digital terrain models
(DTMs) can be processed semi-automatically, then draped with aerial imagery. Although both the resulting DTMs
and geo-referenced aerial photography are of increasing detail and availability, buildings and similar structures
are difficult to automatically extract at a level of detail that provides a credible sense of presence at street level.
The LiDAR data itself is currently not captured often or extensively enough or at a sufficient level of detail that it
could be relied on to keep VR analogues of real places up to date through an automated process alone, without
additional modelling. Significant costs in modelling and updating urban settings to convey presence thus remain,
be it through a combination of photogrammetry, CAD drawings and manual editing. It is argued that these costs
are likely to limit large area 3D modelling to either broad brush overviews (as provided by Google Earth) or to
credible presence models in those few locations where the high cost is justifiable, but in which, once the primary
purpose of the model has been served, acceptance of the continuing cost of maintenance to reflect change is
unlikely. Where updating of high presence models does happen this paper puts forward the view that currently,
due to cost, it is likely to be piecemeal and take place over a long period of time. The paper describes one
approach to reducing these costs by empowering heterogeneous groups of people to share the tasks of digitising
and updating buildings that convey a credible sense of presence [C3573]

"Moving target indication with dual frequency millimeter wave SAR"
Ground moving target indication (GMTI) for synthetic aperture radar (SAR) provides information on non-static
objects in a static ground scene. An efficient approach for GMTI is the use of multi-channel SAR systems for a
space- and time-variant analysis of moving targets. This allows the indication, correction of position errors, and
estimation of radial velocity components for moving targets in the SAR image. All three steps are possible
because of the Doppler frequency shift in the radar signal caused by the radial target movement. Our work
focuses on the millimeter wave (mmW) SAR system MEMPHIS with multi-channel amplitude-comparison
monopulse data recording and the ability to use carrier frequencies of 35 and 94 GHz simultaneously, making it
a dual frequency multi-channel SAR. Our discussions include mmW specific SAR GMTI considerations and an
adaptive algorithm to collect information on moving targets with a mmW monopulse radar, and GMTI blind speed
elimination and target velocity ambiguity resolving by dual frequency SAR. For an experiment with MEMPHIS,
frequency spectra, processed SAR images with position corrected moving targets, and accurate target velocities
and positions are presented to verify the developed algorithm. [C3574]

"Synergy Between Dual-Frequency Altimeters and Radiometers for Precipitation Studies"
Dual-frequency altimeter measurements can accurately detect rain events and can also be used to infer
quantitative values. However, the accuracy of the rain rate estimate has been limited by the uncertainty in the
height of the freezing level (FL) necessary to infer the surface rain rate from the measured signal attenuation.
Altimetric satellites also carry microwave radiometers designed to correct for atmospheric water effects. Using a
radiative transfer model and simplified rainy atmospheres, the microwave brightness temperatures can be
inverted in terms of FL height. The surface rain rate is then computed from the altimeter attenuation and the
radiometer FL. The rain climatology is computed for the three altimeters currently in operation using a mixed
log-normal distribution. Comparison with the GPCP and SSM/I climatologies shows that the use of FL greatly
improves the altimeter climatology which is of the same quality as SSM/I one for annual mean. The merging of
the three altimeters is investigated. The resulting monthly mean rain rates are comparable to those derived from
SSM/I [C3575]

"Proceedings. The 11th International Conference on Mathematical Methods in Electromagnetic
Theory (IEEE Cat. No. 06EX1428)"
The following topics are dealt with: antennas; inverse problems; radar cross-sections and remote sensing;
nanoelectromagnetics; asymptotic methods; computational techniques; propagation; time-domain methods;
waveguide circuits; bandgap components; metamaterials; boundary value problems; nonclassical
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electromagnetics; electromagnetic theory; scattering and diffraction; eigenvalue problems; nonclassical
electrodynamics; gratings; frequency selective surfaces; and integral equation techniques [C3576]

"Extraction of the signature of a buried object using GPR"
This paper deals with the possibility of remotely detecting buried objects using impulse radiating GPR. Most
GPR systems involve the B-scan or the C-scan of the ground requiring the usage of advanced imaging
techniques. Identification of a buried target is done using only a single snapshot of the ground. An
electromagnetic pulse is sent into the ground from a transmitting antenna. The target reflects the pulse and the
reflection is received by a receiving antenna. A single temporal scan of the ground is utilized for identification of
the target characteristics. The antenna responses are deconvolved out from the receiver response. The
deconvolution is carried out by using the conjugate gradient method. Finally, the target response is identified by
extracting the natural resonance frequencies by applying the matrix pencil method on the transient waveform.
Successful identification of buried targets is achieved through this methodology. [C3577]

"L-Band Active and Passive Sensing of Soil Moisture through Forests"
Remote sensing of soil moisture under a mature forest canopy by active and passive techniques is discussed.
Emphasis is placed on examining the sensitivity of the backscattering coefficient and the brightness temperature
to soil moisture variations. The effects of the underlying surface roughness of the forest floor on these
sensitivities are addressed. The backscattering coefficient from the forest is modeled using the distorted Born
approximation. Using this method the backscatter response is decomposed into a direct or volume scattering
component, an interaction component between the vegetation and the average surface, an interaction component
between the vegetation and the surface fluctuations and finally direct backscatter from the surface attenuated by
the vegetation. Peak's method is used to determine the brightness temperature. The models are validated using
ground truth and remote sensing data taken during the Forest Ecosystem Dynamics (FED) experiment
conducted near Rowland, Maine, USA in 1990. During this period, the AIRSAR synthetic aperture radar and the
Push Broom Microwave Radiometer overflew the Rowland area collecting data. Once the model predictions are
compared with the passive and active data, the results of a sensitivity analysis involving soil moisture and
surface roughness will be presented [C3578]

"IWRAP: the Imaging Wind and Rain Airborne Profiler for remote sensing of the ocean and the
atmospheric boundary layer within tropical cyclones"
IWRAP, the Imaging Wind and Rain Airborne Profiler, is the first high-resolution dual-band airborne Doppler
radar designed to study the inner core of tropical cyclones (TCs). IWRAP is currently operated from a National
Oceanic and Atmospheric Administration (NOAA) WP-3D aircraft during missions through TCs and severe ocean
storms. The system is designed to provide high-resolution, dual-polarized, multi-beam C- and Ku-band
reflectivity and Doppler velocity profiles of the atmospheric boundary layer within the inner core precipitation
bands of TCs and to study the effects precipitation has on ocean wind scatterometry as it applies to TCs. This
dual-wavelength system also provides for the use of differential attenuation techniques to derive the rainfall rate
and to characterize the dropsize distribution (DSD) within TCs. This prototype has demonstrated its capability to
measure the wind field and the rainfall rate over the range of winds and rain rates usually present in this kind of
scenario, and has served as a proof of concept for the design of similar instruments aboard other platforms such
as unmanned aerial vehicles (UAV) flying at high altitudes, as well as for spaceborne applications. IWRAP
implements a very unique measurement strategy, it profiles simultaneously at four separate incidence angles
(approximately 30, 35, 40 and 50 degrees) while conically scanning at 60 RPM. A summary of the principles of
operation and the system design of the instrument is given, and examples of IWRAP's unique imaging
capabilities are presented and compared against high density sequencies of GPS dropsondes and other radars
aboard the aircraft. To our knowledge, the examples that will be presented include the highest-resolution
measurements of the boundary layer winds in a hurricane ever obtained [C3579]

"Spacecraft hazard avoidance utilizing structured light"
At JPL, a <5 kg free-flying micro-inspector spacecraft is being designed for host-vehicle inspection. The
spacecraft includes a hazard avoidance sensor to navigate relative to the vehicle being inspected. Structured
light was selected for hazard avoidance because of its low mass and cost. Structured light is a method of remote
sensing 3-dimensional structure of the proximity utilizing a laser, a grating, and a single regular APS camera.
The laser beam is split into 400 different beams by a grating to form a regular spaced grid of laser beams that
are projected into the field of view of an APS camera. The laser source and the APS camera are separated
forming the base of a triangle. The distance to all beam intersections of the host are calculated based on
triangulation [C3580]
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"Multi-Sensor Microwave Soil Moisture Remote Sensing: NASA's Combined Radar/Radiometer
(ComRAD) System"
This paper describes the development of a ground-based radar/radiometer system called ComRAD. The system
under development is an outgrowth of a network analyzer-based L, C, and X band polarimetric radar system
developed jointly by NASA/GSFC and the George Washington University. The system is mounted on a 19-m
hydraulic boom truck and has provided reliable calibrated radar data in soil moisture field campaigns across the
United States since the early 1990's. The truck instrument system is now being upgraded with the addition of a
dual polarized 1.4 GHz total power radiometer. The new system includes a temperature monitoring and control
system to keep the radiometer at a constant temperature. All front-end components have been placed on an
aluminium plate whose temperature stability has been achieved by using Peltier cells. Periodic switching to the
internal noise sources is used to reduce the influence of gain variations in the output voltage. A novel broadband
stacked-patch dual-polarized feed resonates at both the 1.4 GHz radiometer and 1.25 GHz radar frequencies,
enabling both the radar and the radiometer to share the same 1.22-m parabolic dish antenna. Having the radar
and radiometer utilize the same antenna with the same 12deg field of view greatly simplifies the development of
active/passive microwave retrieval algorithms. With these new capabilities, ComRAD will be an important tool in
examining Earth science research topics such as the synergistic effects between active/passive microwave
sensors for soil moisture estimation in the presence of vegetation [C3581]

"A New Approach to Improve Coherence in SAR/GMTI Processing of Distributed Micro-satellites
Systems"
In order to improve the capability of clutter cancellation in bistatic SAR/GMTI processing, a new method to
improve coherence between two sets of echoes from two receivers is developed based on the distributed micro-
satellites system with the constellation of SAR-train. According to the idea of equivalent mono-static, the
coherence improvement can be achieved by match filter to the spectra of equivalent squint angle, i.e. the bistatic
bisector. In this way, the decorrelation component induced by the along-track baseline is removed. Because of
Doppler equals to equivalent radial wave multiplied by equivalent squint angle spectra, this method can be
realized in two steps, as the first step the compensation of equivalent radial wave number error is achieved
through range spectra cut and shift of the narrow band echoes. As the second step, the Doppler spectra not
overlapped should be removed, by which the bistatic bisector can be aligned. Simulation results show the
decorrelation components introduced by the along-track baseline can be fully eliminated using this method
[C3582]

"Using Boosting to Improve Oil Spill Detection in SAR Images"
Marine surveillance system which uses synthetic aperture radar (SAR) images to oil spill detection must
minimize false alarms in order to improve its reliability. This paper presents an application that uses boosting
method to minimize misclassification and yields better generalization. Different feature sets were applied to
neural network classifiers and its performance compared do boosting methods. The experiments reached
substantial improvement in the classification accuracy to discriminate oil spots from the look-alike ones [C3583]

"Comparing Different Localization Approaches of the Radon Transform for Road Centerline
Extraction from Classified Satellite Imagery"
Using a local Radon transform helps improve the performance of the Radon transform-based linear feature
detection. In this paper, three different approaches to localize the Radon transform are implemented and
compared in the context of road centerline extraction from classified satellite imagery [C3584]

"Research and Application on Real-time Acquirement Technique of OpenFlight Digital Terrain
Based On Grid"
Radar system simulation based on digital terrain is a new foreground of radar simulation. However, acquirement
of enormous terrain data becomes a difficulty in radar simulation which influences the real time of simulation.
The paper analyzes the limitation of structure of openflight digital terrain in radar simulation in detail. A new
method for transforming terrain data to grid data is put forward. The method is applied to the design of a certain
airborne radar simulation. It is shown that the method successfully solves the problem of digital terrain
acquirement and improves the system performance [C3585]

"A New Approach for DEM Generation Based on Polarimetric SAR Interferometry"
In this paper, the polarimetric information is used to register the interferometric images and enhance the
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interferometric phase. The similarity parameter is employed to register the images. This approach is more robust
than the traditional method. The combination of the best phase among three polarimetric channels can be used
to improve the phase quality and reduce the residues. Then a new phase filter based on the weighted median
filter is proposed. This filter is used to reduce the residues sufficiently and make phase unwrapping easily.
Finally, a multi-path method is introduced to unwrap the phase [C3586]

"Signal Processing Method for Distributed SAR Imaging Improvement"
A commonly known design requirement for synthetic aperture radar (SAR) systems is the minimum SAR antenna
area constraint, and there are range-Doppler ambiguities. So in conventional SAR, there is a well known trade-
off between unambiguous swathwidth and resolution. However, if spatial sampling is added, the maximum
unambiguous illumination area will increase with the number of receivers; through this method multiple beams
can be formed to reject range-Doppler ambiguities. As is well known, multistatic synthetic aperture radar
operates with multiple receive antennas distributed among different platforms which can be used to increase the
special sampling. And constellations of formation-flying microsatellites are currently under study in the Held of
remote sensing. Basing on this multistatic modes, this paper is intended to study signal processing method of
SAR Doppler ambiguities resolving to improve image quality [C3587]

"A perceptive uniform pseudo-color coding method of SAR images"
Synthetic aperture radar (SAR) can provide all-time and all-weather surveying of the earth, and SAR images
often display in gray scale. Considering the fact that gray scale only has 60 to 90 just noticeable differences
(JNDs), while color scale might give up to 500 JNDs, a new pseudo-color coding method based on CIE L*a*b*
perceptive uniform color space is introduced for SAR image display. The method is a uniform color space in that
equal difference of gray value is approximately equivalent to equal chromatism difference. The primary
strongpoint of this method is that it does not generate distortion of SAR image. What's more, it can include all
the information of a gray scale SAR image while improve the visual perception and cognitive ability of SAR
image. Also, the Kullback-Leibler (KL) divergence is introduced to evaluate quality of this pseudo-coding method.
Three SAR images of different terrain are tested with both CIE L*a*b* perceptive uniform pseudo-color coding
method and the mostly commonly used rainbow pseudo-color coding method. Results indicate that the first is
superior [C3588]

"Topography Adaptive Filtering of Phase Image Based On Residue Matrix"
At present, SAR interferometry (InSAR) is the foreland of radar remote sensing. This paper will suggest residual
matrix used as the factor of filtering to interferometric phase image. Two kinds of filters for phase image are
modified through utilizing residual matrix. The modified filters have different filter intensity in different areas of the
phase image according to noise condition. Therefore they can realize an adaptive filtering effect and preserve
topographical information and fringes in areas with steep slopes. The implementation of the filters is described in
detail and the effectiveness is tested by using the interferometric phase data generated from ERS-1 repeat-pass
[C3589]

"Novel Method for SAR Image Segmentation with Application to Bridge Detection"
A new method for SAR image segmentation is proposed in this paper. Region segmentation can be achieved by
contour tracking, and we use the general Bayesian tracking framework to solve this problem. Due to the non-
linearity of the tracking problem and the non-Gaussian noise of SAR image, Monte Carlo based particle filtering
algorithm is adopted to obtain the Bayesian optimal solution. Based on the tracking framework, a particle filter
based contour tracking method is proposed for region segmentation in SAR images. In this method, each
particle is assigned to a linear segment with specific location and direction. The response of the local edge
detector is used to calculate the particle weight while the global contextual knowledge, such as the smoothness
of the region boundary, is guaranteed by the propagation of particles. The proposed method is employed for
river boundary extraction on the SAR image. Furthermore, bridges over a river are detected [C3590]

"High Resolution Radar Imaging of the Sea Surface"
Applications are reviewed of high resolution radar sea surface imagery to remote sensing, wide area
surveillance, target detection and tracking. The limitations imposed by sea surface motion on SAR imaging are
discussed and illustrated, along with methods to exploit the motion such as along track interferometry. Ships on
the sea are subject to roll, pitch and yaw motions, which defocus SAR imagery; analysis and signal processing to
characterise and overcome the difficulties are described. Real aperture images of the sea are shown to contain
detailed information on the propagation of surface waves, which may be used in algorithms to detect anomalies
such as small surface vessel; these are also described and demonstrated [C3591]

"Radar Remote Sensing" («Дистанционное зондирование в радиолокации»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 910 из 1088



"Novel Techniques for Error Minimization in SAR RF and Interferometric Signal Processing"
A lot of efforts have been put in so far in the satellite/air borne SAR interferometric RF signal processing to
develop easier yet accurate methods of generating topographic maps and other earth deformations due natural
hazards. However, there still remain short comings while taking into account certain important factors during
various processing steps, which cause un-bearable errors. In this paper efforts have been made to encompass
all areas in the conventional SAR interferometry where the processing errors are encountered. Methods and
relationships have been developed including use of different RF wave polarizations to obtain accurate
topographic maps and invert the errors. The relevant processing steps have been identified and
recommendations have been made with the help of simulation results to bridge the gaps between the desired
and the actual SAR signal processing. The necessary steps involved in wave transmission and processing the
received data to the geometrically compensated digital models have been explained with the help of developed
algorithms and resulting simulations [C3592]

"Computational Model of the Doppler Spectrum of Radar Returns from Rain"
This paper presents the computational model of Doppler spectrum that considers the influence of the shape of
turbulence spectrum onto the spectrum of echo-signal from rain at different intensity of turbulence and rain rate.
The inertia of raindrops is taken into account. The developed approach allows calculating Doppler spectrum at
different conditions. Validation with real data is done [C3593]

"Surface Current Extraction by Onboard High Frequency SAR"
To meet the requirement of extracting sea surface current information by a single station, we present the new
concept of high frequency SAR (HF-SAR), and consider the feasibility of extracting sea surface current by HF-
SAR. Firstly the implementation aspects are described, then system model and velocity estimation algorithm are
designed, and finally simulation model to extract surface current is implemented on a single resolution cell.
Additive complex Gaussian noise is included in the model of SAR echo, and also an iterative approach is
adopted to estimate the parameters of chirp signals. Simulation results show that by estimating the phase
parameters from azimuth echoes, the velocity estimates of surface current are obtained, and the precision is
enough to meet the requirements. It indicates that HF-SAR is theoretically feasible to be used in sea surface
current extraction [C3594]

"Use of Neural Network for Turbulence and Precipitation Classification Procedure"
This paper describes a methodology of precipitation and turbulence classification based on radar echo signal
features measured by polarimetric radar. A neural network classifier is used to distinguish between different
precipitation and turbulence classes. The classification procedure takes a decision about the type of precipitation
and turbulence intensity by simultaneous feature consideration. In this paper the turbulence classification using
multi-parametric decision technique is described [C3595]

"Polarimetric Radar Pulse Echoes from Lunar Regolith Layer with Scatter Inhomogeneity and
Rough Interfaces"
To explore the potential utilities of lower frequency (L band) radar pulse for lunar exploration, a theoretical model
of stratified lunar regolith media and numerical simulation of polarimetric radar pulse echoes are developed. The
lunar regolith layer consists of the low lossy regolith layer with randomly rough top and bottom interfaces, and a
layer of random stone-scatterers (spatially oriented oblate spheroids are assumed) is embedded and overlays
the underlying rock media. The time domain Mueller matrix solution is derived to take account for scattering
mechanisms of the stratified scatter media. Temporal characteristics and structure of the polarimetric echo profile
as functional dependence on model parameters such as the layer thickness and the content of FeO+TiO2, are
numerically simulated, and well display an image of regolith structures. It demonstrates a potential new way to
explore moon surface in future. [C3596]

"InSAR Image Registration Using Modified Correlation Coefficient Algorithm"
In this paper, a modified correlation coefficient algorithm is proposed to accomplish image-registration for repeat-
pass SAR interferometry. This algorithm utilizes a new definition of correlation coefficient to improve the
calculation accuracy of offset between two images. Our simulation shows that Doppler centroid has a significant
influence on the correlation coefficient and it should be removed before registration. SIR-C/X X- band
experimental data has been processed to demonstrate the effect of the proposed algorithm. Also quantitative
comparison between this paper's results and the results from the maximum-spectrum method is presented to
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show the improvement. [C3597]

"Automatic Land-mine Detection System using Adaptive Sensing with Vector GPR"
Ground penetrating radar (GPR) is a promising sensor for landmine detection, but there are two major problems
to overcome. One is the non-planer (e.g. rough and/or undulating) ground surface. It remains irremovable
clutters on a sub-surface image output from GPR. Geography adaptive scanning is useful to image objects
beneath non-planer ground surface. The other problem is the distance between the antennas of GPR. When
imaging the small objects such as an anti-personnel landmine close to antennas, it increases the nonlinearity of
the relationship between the time for propagation and the depth of a buried object. In this paper, we modify
Kirchhoff migration so as to account for not only the variation of height and pose of the sensor head, but also
the antennas alignment of the vector radar. The validity of this method is discussed through application to the
signals acquired in experiments [C3598]

"Multi-mode Microwave Remote Sensing Antenna Subsystem on Satellites"
This paper presents briefly design, assembly and testing of the multi-mode microwave remote sensing antenna
subsystem of China. It concentrates active and passive microwave remote sensors. A prime focus paraboloid
reflector, with the diameter of 600 mm, is applied as the altimeter antenna. The scatterometer antennas consist
of two prime-focus reflectors, which take conical scanning and form two pencil beams orthogonal in space and
polarization. The radiometer antenna is an offset paraboloid reflector with multi-frequency, dual polarization and
common aperture feed. Computer aided integrated design for multi discipline, advanced assembly and
holographic measuring techniques, which are used to achieve high accuracy, are also introduced. [C3599]

"A New Approach for Ship Detection in SAR Imagery Based on Convolution between Different
Polarization Channels"
A new approach is proposed for ship detection with SAR (Synthetics Aperture Radar) images based on the
convolution between different polarimetric channels. The method takes advantages of different statistical
behaviors among ships and surrounding ocean, interpreting the information through the convolution in order to
provide a more reliable detection. The simulations show that the convolution is sensitive to the size and shape of
ships not to sea state. The method can be used under high sea state and have no relation to the movement of
ships. Moreover, the method is general which is not only suitable for dual polarization data but also for full
polarization data. The detection performance over both simulated and real images confirms the robustness of the
method. [C3600]

"Preconditioned Multilevel Fast Inhomogeneous Plane Wave Algorithm for Solving Electromagnetic
Scattering Problems"
A mesh-neighbor preconditioner is implemented into the multilevel fast inhomogeneous plane wave algorithm
(MLFIPWA), to solve three dimensional electromagnetic scattering problems more efficiently. The spectrum
integration of the Green's function and grouping technique are used in FIPWA to translate the direct source and
field interaction into aggregation, translation and disaggregation, to accelerate the matrix-vector multiplication.
The computation complexity of this algorithm is O(N4/3). By applying a multilevel strategy, this complexity can be
reduced to O(N log N) . To further speed up the solution process, a mesh-neighbor preconditioner is applied into
this fast algorithm. Numerical results show the accuracy and efficiency of this algorithm. [C3601]

"Laser Radar Cross-Section of Conducting Targets Using Horizontal Polarization"
This work presents a study to handle the behavior of radar cross section (RCS) of partially convex targets of
large sizes up to five wavelengths in free space. The nature of incident wave is an important factor in the remote
sensing and radar detection applications. To investigate the effects of incident wave nature on the RCS,
scattering problems of plane and beam wave incidences are considered. Targets are taking large sizes to be
bigger enough than the beam width with putting into consideration a horizontal incident wave polarization (E-
wave incidence). The effects of the target configuration together with the beam width on the laser RCS
compared to the case with the plane wave incidence are numerically analyzed. Therefore, we will be able to
have some sort of control on radar detection using beam wave incidence. . [C3602]

"Analysis of Squint Angle in Point Target Assessment"
This paper analyzes the characteristics of impulse response function in squinted geometry. Based on this
analysis the expression of side-lobe's slant angle is deduced explicitly. In the course of point target assessment,
the proposed method picks the declining one-dimensional profiles by this angle. The simulation results show that
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the method is highly effective and practical compared with the line-by-line searching method [C3603]

"Research on Echo Simulation of Space-borne Bistatic SAR"
ln order to research imaging algorithm problems of space-borne bistatic SAR, it is necessary to simulate echo
data of actual scene. On the basis of point target simulation, a method of simulating space-borne bistatic SAR
raw echo data utilizing gray image data of airborne SAR is presented in this paper. First of all, gray data of
airborne SAR image is added and averaged to compute different targets RCS. Then, raw data of actual scene is
generated using the model of scene echo signal of space-borne bistatic SAR. Finally, imaging processing is
fulfilled utilizing BP algorithm toward echo data. The imaging result verifies the correctness of this simulation
method [C3604]

"Building Recognition and Reconstruction from Aerial Imagery and LIDAR Data"
Building information is extremely important for many applications such as urban planning, telecommunication, or
environment monitoring etc. Previous attempts at automating the building detection process from images has met
with limited success due to (1) spectral similarities between building rooftops and roads, (2) lack of spatial
processing parameters for building geometry. A novel approach is presented in this paper based on aerial
images and range images. By using the height information provided by range images, buildings could be easily
distinguish from other objects (e.g. roads). A new perceptual grouping technique is introduced for the purpose of
organizing the low-level features (arcs and line segments) which are extracted from aerial images. The final
contours of the buildings are generated with the help of regularization algorithm. After reconstruction, a
refinement is applied by an object-based perceptual grouping method. Finally, the approach is applied to two
datasets and promising experimental results are shown [C3605]

"A Novel Fusion and Target Detection Method of Airborne SAR Images and Optical Images"
In this paper, the main problems of fusion techniques of airborne SAR and optical images are discussed. First,
the regions of interest for target candidates in each mono-source data are independently segmented, and then
the fusion is processed during the decision stage. A novel detection method of fusion images of targets which is
based on "3S" technology is proposed. The experimental results demonstrate the advantage of this method
[C3606]

"Experimental System and Experimental Results for Coast-ship Bi/multistatic Ground-wave Over-
the-horizon Radar"
This paper deals with a novel bi/multistatic radar system, which is spoken of as the bi/multistatic ground-wave
(GW) over-the-horizon (OTH) radar based on the technique of synthetic impulse and aperture radar (SIAR). This
radar can also be named as multi-input single-output (MISO) radar which uses several antennas to transmit
orthogonal waves in one sector or the whole space and uses an omnidirectional antenna to receive target
echoes. The receiver is installed on a moving ship and the transmit beams are formed through space-time signal
processing in the receiver, which is the same as "passive position" without emitting energy. In this paper, an
introduction is given to the operating principle of this radar as well as the experimental system and the results
obtained [C3607]

"A Kind of Dual-Channel GMTI Real-Time Processing Method Based on Frequency DPCA"
In this paper, current situation of GMTI technology would be discussed firstly. After that, a kind of dual-channel
GMTI real-time processing method based on frequency DPCA would be presented. After analyzed the principle
of clutter-suppression and the diagram of the algorithm, the processing result to both simulation data and real
echo data from X-band dual-channel SAR system by the algorithm would be presented. The results proved this
method is reasonable and reliable [C3608]

"A New Algorithm of Target Classification Based on Maximum and Minimum Polarizations"
The polarization signature of a given pixel in a radar image represents scattering mechanisms from various
scattering elements. This paper presents an analysis of maximum and minimum polarizations of five kinds of
polarization signatures: co-polarized, cross-polarized, completely polarized, completely unpolarized, and total
available power signatures. We propose a new algorithm of target classification based on these maximum and
minimum polarizations, then, conduct the experiment on the measured polarimetric SAR data. Experimental
results show that this algorithm is robust to pixel-by-pixel target classification in radar images [C3609]
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"High Performance MM-Wave Radar Techniques"
The Millimetre Wave and High-Field ESR Group at St Andrews has recently been developing a range of mm-
wave radar technologies that have yielded the successful development of various advanced prototype systems
exhibiting state-of-the-art performance, which are reviewed here. These include a long-range, high resolution
FMCW imaging radar for volcano mapping, and a nanosecond pulsed, coherent, radar-like system developed for
spectroscopy [C3610]

"Automatic SAR Image Registration by Using Element Triangle Invariants"
Due to the presence of speckle in synthetic aperture radar (SAR) image, the existing registration algorithms,
which are successfully used in optical remote sensing image, are usually not applicable to it directly. An
automatic SAR image registration algorithm is proposed in this paper. Firstly, the element triangles are
constructed from the point targets detected from the SAR images; then they are matched by integrating triangle
moment invariance proposed in this paper and region invariant moments; finally, the LMSE algorithm is used to
estimate the affine transformation parameters, thus the SAR images can be registered automatically. The
proposed algorithm is evaluated and compared with the existing methods by means of invariant moments (IM)
and affine moment invariants (AMI). It is shown from Monte-Carlo simulations that the proposed algorithm is
robust to detection error and partial correspondence of control points (CPs), and has higher ratio of correct
matching than the methods using IM or AMI. Experimental results show that the proposed new algorithm is not
only valid in the automatic registration of SAR images, but also can avoid the influence caused by speckle in
feature detection and feature matching process [C3611]

"A case based reasoning data fusion scheme: application to offshore wind energy resource
mapping"
A data fusion scheme is proposed for wind energy resource mapping at high spatial resolution. The resource
assessment is based on wind speed and direction measurements. Remotely sensed data is a solution to get
wind observations offshore. However, high spatial resolution data do not have a sufficient repetitiveness to
establish reliable wind energy resource maps. The scheme proposed in this paper uses these measurements as
typical situations which have to be merged with low spatial resolution data having a sufficient temporal
repetitiveness. The fusion process builds a library of typical cases. To these typical cases are associated typical
fields representing the information to be merged with the corresponding low spatial resolution data. In this paper,
we give, firstly, the general fusion scheme. Then, we present the different tools needed by this process. We
focus particularly on the definition of the typical situations. The retrieval of these situations is achieved by a
classification process. Finally, some prospects are given [C3612]

"Assessment of Soil Parameter Estimation Errors for Fusion of Multichannel Radar Measurements"
The application of multichannel radar measurement techniques for estimation of bare soil parameters is based
on different principles of radiowave and soil surface interaction depending on radiowave frequency, polarisation
and incidence angle. The accuracy of soil parameter estimation depends on the number of radar measurements
and the choice of radiowave parameters. Random and systematic errors present in radar data may also have
the impact on estimation results. To improve the accuracy of soil parameters estimation by fusion of multichannel
radar data we propose a new method for assessment of estimation errors. It is based on local linear
approximation of the radiowave scattering model and takes into account impairment characteristics,
measurement conditions and radar parameters. This new method is applied to an example to illustrate how the
estimation accuracy of soil moisture and roughness parameters can be improved by optimising the radar
operating frequencies [C3613]

"Assessment of Multi-Sensor Neural Image Fusion and Fused Data Mining for Land Cover
Classification"
Recent studies suggest that the combination of imagery from earth observation satellites with complementary
spectral, spatial, and temporal information may provide improved land cover classification performance. This
paper assesses the benefits of new biologically-based image fusion and fused data mining methods for
improving discrimination between spectrally-similar land cover classes using multi-spectral, multi-sensor, and
multi-temporal imagery. For this investigation multi-season Landsat and Radarsat imagery of a forest region in
central New York State was processed using opponent-band image fusion, multi-scale visual texture and
contour enhancement, and the fuzzy ARTMAP neural classifier. These methods are shown to enable
identification of sub-categories of land cover and provide improved classification accuracy compared to traditional
statistical methods [C3614]
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"Status Report on Predicted Current Measuring Capabilities of the Upcoming German Satellite
TerraSAR-X"
The German satellite TerraSAR-X, scheduled for launch in late 2006, will permit high-resolution ocean current
measurements by along-track interferometric synthetic aperture radar (along-track InSAR) in various
experimental modes of operation, using different subsections of its X-band SAR antenna array with a total length
of 4.8 m as individual receive antennas. Depending on antenna and receive chain settings, various InSAR time
lags can be realized in combination with different noise levels, single-look resolutions, swath widths, and
incidence angles. We give an overview of the possible InSAR modes and evaluate their suitability for current
measurements on the basis of simulated data products. Our results indicate that interferometric stripmap data
from TerraSAR-X will be clearly superior to the existing first spaceborne along-track InSAR data from the Shuttle
Radar Topography Mission (SRTM); accurate current retrievals can be expected at effective spatial resolutions
on the order of 500 m and usable swath widths of 15 or 30 km. Under certain conditions, also ScanSAR data
with a maximum possible swath width of 100 km will be suitable. Finally, we consider fundamental relations
between along-track baseline, instrument noise, and InSAR phase noise and discuss possible InSAR
performance improvements of TerraSAR-X follow-on satellites [C3615]

"Ocean Surface Winds from Space-A Collaborative Education Effort"
Ocean surface winds play a significant role in the global ocean-atmosphere system. Surface winds drive the
worlds ocean currents, transport atmospheric heat and moisture, force nutrient rich upwelling areas, create
surface waves and swell, and can reach destructive force in both extratropical and tropical cyclones. Although
the oceans cover 70% of the Earth's surface, the network of ocean wind observations obtained from conventional
buoys and ships is very sparse. The measurement of ocean surface winds using remote sensing technologies is
the only means of obtaining wind information over large portions of the global ocean in a timely manner. The
Ocean Surface Vector Winds Team (OSVWT) of the Satellite Oceanography and Climatology Division (SOCD)
within the NOAA/NESDIS/Center for Satellite Applications and Research (StAR) has been producing satellite-
derived ocean surface wind data since the mid 1990s. Wind products from several remotely sensed sources such
as QuikSCAT and WindSat are available in near real time (NRT) on the Internet and are also distributed within
NOAA. These wind products are used by operational forecasters, scientific researchers and the marine
community. The researchers and forecasters from NOAA Ocean Prediction Center (OPC), the NESDIS StAR
Ocean Winds Team and the University Corporation for Atmospheric Research (UCAR) have partnered to
increase awareness of the various ocean surface wind vector products available and to develop the educational
materials needed to expose these products and to educate teachers at various levels about the latest technology
for measuring and interpreting remotely sensed ocean vector winds. To accomplish this it has been proposed to
host an educator workshop OPC. This workshop would target educators that train professional and future
mariners in meteorology, oceanography and storm avoidance. Teachers from state maritime colleges, federal
academies, and professional training institutions would be among those invited--to participate. This workshop
would be hosted by both researchers and forecasters and held within an operational forecast environment to
promote hands-on experience. This paper will provide background information on current and new ocean surface
wind remote sensing technologies, give examples of how products are used within the operational environment,
and discuss the development of training material [C3616]

"Fusion of Multi-band SAR Images Based on Contourlet Transform"
Aim at the fusion of multi-band synthetic aperture radar (SAR) images, a new fused method using the contourlet
transform is presented. Contourlet transform provides a flexible multiresolution, anisotropy and directional
expansion for images. Compared with wavelets, it can afford more efficient presentation of image edges. This is
employed for fusing the directional high- frequency coefficients. For the lowpass coefficients, an averaging fusion
rule is used. For the directional high-frequency coefficients, the higher value of edge information measurement is
used to select the better coefficients for fusion. The proposed method solves the problem of losing edge
information for wavelet based fusion method. Finally, the example result of two bands SAR image fusion
compared with wavelet fused method shows the vision effect and the statistical evaluation factors for fusion are
both improved. [C3617]

"A Remote Aerial Robot for Topographic Survey"
In this paper a seminal system for the topographic survey with an unmanned aerial robot is presented. The
proposed system has demonstrated the feasibility of acquiring initial 3D ground models using active laser range
sensors on a low-flying helicopter platform. The robot system consists of a remote control helicopter with a laser
sensor and a GPS (global positioning system) for collecting ground point data and a post-processing data sub-
system for drawing a topographic map. This robot system has many potential applications, such as terrain
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modeling, structure inspection or climate and weather measurement, etc. The experiment results verify the
proposal robot system for topographic survey [C3618]

"Radar Remote Sensing Images Segmentation Using Fractal Dimension Field"
A new method for image segmentation that makes it possible to divide the image into clusters having different
fractal dimension is proposed. Tree-like structure of the algorithm proposed is easy for program implementation
and allows making the process of radar images analyzing almost unsupervised. Results of the method testing on
real radar images are presented [C3619]

"A lightweight, ultra wideband polarimetric W-band radar with high resolution for environmental
applications"
A lightweight, ultra wideband (UWB), polarimetric millimetre wave 94 GHz radar with high resolution is described
for environmental and other short range applications. UWB and random signal W-band radar technologies are
combined with polarimetric and super-resolution processing techniques to provide a compact remote sensing
capability that is man-portable. An all-weather capability is provided for accurate and high resolution
measurement of the physical size, relative distance, bearing, altitude, direction, velocity and classification of
stationary and moving objects at ranges of less than 10 km. Attributed information relating to the sensed
environment such as local surface features, water depth, terrain topology and object classification is derived from
remote millimetre wave radar measurements including polarization [C3620]

"SAR Model Based Regularization Methods for Image Texture Classification"
Image texture classification and segmentation is a main topic in the analysis of many types of images. People
usually use the least squares estimation (LSE) for analyzing SAR textures. But we find that the LSE is unstable
in practical computation. Therefore, in this paper we present regularization methods for image texture
classification and segmentation. Regularization is such a technique which can successfully suppress the
instability due to noise or truncation error when computing. Several regularization techniques, including standard
regularization (SR), penalized regularization (PR) and total variation based regularization (TVR), are exhibited to
reduce instability in texture extraction. Experiment results demonstrate that the regularization methods are
superior to LSE and seem to be promising in practical applications [C3621]

"Remote Sensing Target Recognition Based on Contourlet and Kernel Fisher Discriminant"
An efficient feature extraction method for remote sensing target recognition was proposed in this paper, which
was based on contourlet and kernel Fisher discriminant (KFD). After the contourlet decomposition, the contourlet
features are fused (the weight for fusion is chosen by cross validation), and then KFD was used for further
feature extraction, finally k-nearest-neighbor (KNN) was used for classification. Experimental results show that
the proposed feature extraction method reach a higher correct rate than KFD and the method which use KFD on
the lowpass filtered images. Moreover, when dealing with large scale images our method achieves a lower
computation complexity than KFD [C3622]

"Level Set Evolution Based Logic Fusion: A Novel Man-made Objects Segmentation from Radar
Image"
Our purpose is to explore an application of level set evolution theory to seek the solution of objects (as bridge or
dam) segmentation above river from radar imagery with unwelcome effects. We present a novel level set
evolution formulation for improving accuracy of segmentation. Critically, a logic fusion term is constructed using
logic operators defining in multi-source satellite imagery with high precision of registration by logical operations,
such as union, intersection and negation, then incorporated into the general evolution equation. Under the logic
framework, we combine diverse features both from radar and optical image into evolution equation so as to
overcome disadvantages, such as missing information, image artifacts and weak boundary and help objects
segmentation to radar image. Results of experiments on pairs of ERS and LANDSAT imagery and pairs of
RADARSAT and SPOT imagery, demonstrate effectiveness and robust of our method to objects segmentation in
complex cases [C3623]

"Separation of Micro-Doppler Signal Using an Extended Hough Transform"
In this paper, we present a separation method of micro-Doppler signal based on the Hough transform which is
widely used in the image processing. Mechanical vibration or rotation of structures in a target may induce
frequency modulation on returned signals and generate side-bands about the center frequency of the target's
body, which is know as the micro-Doppler phenomenon. Then the body image will be contaminated due to the
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interference from the rotating parts. Using an extended Hough transform, the spectrums of the rotating parts of
the target can be eliminated from the spectrogram of the target. A computer simulation is given to illustrate the
effectiveness of the proposed method [C3624]

"Detection of Roads in SAR Images using Particle Filter"
A novel method is presented to detect roads in synthetic aperture radar (SAR) images. A multi-segmented poly-
line model is introduced to provide a more accurate description of the road as well as to ensure the road curve's
smoothness in the model level. We then solve the road detection problem using the Bayesian tracking theory,
where the particle filtering algorithm is adopted to provide a simple and consistent framework. The effectiveness
and robustness of the proposed method is demonstrated by experimental results [C3625]

"2006 IEEE International Conference on Image Processing"
The following topics are dealt with: source/channel coding; distributed image and video coding; biomedical image
segmentation; steganography and steganalysis; content summarization and clustering; fingerprint and iris
analysis; image registration/alignment and mosaicking; stereoscopic and 3-D coding; visual tacking; deblurring
and image restoration; face/facial expression detection and recognition; interpolation and inpainting; network-
aware multimedia processing and communications; edge detection; transcoding; machine learning; image fusion;
video networking and communications; watermarking; low-level indexing and retrieval of images; wavelets and
filter banks; video streaming; video surveillance; soft computing in image processing; authentication and
cryptography; forensics; radar imaging; block matching-based motion estimation; knowledge-based image
processing for classification and recognition; biometrics; magnetic resonance imaging; image enhancement;
image quality assessment; 3DTV: extraction, representation, compression and transmission; remote sensing
[C3626]

"A Remote Imaging System Based on Reflected GPS Signals"
This paper describes a method for utilizing reflected Global Positioning System (GPS) signals to form an image
of targets within a region of interest. The principle is based upon a type of bi-static synthetic aperture radar
(SAR) in which a matched filter technique is employed to perform the image reconstruction. This method relies
upon the fact that each component of the received signal resulting from a reflection from an individual target is
subjected to a unique chirp. A major challenge to be tackled is the appalling signal to noise ratio associated with
the received reflected GPS signals. Another difficulty is the masking of the reflected signals by power in the tails
of the autocorrelation function of the direct signals which cannot be totally suppressed. Moreover, the
reconstruction method results in an undesirable point spread function (PSF) which seriously smears the
reconstructed image. We simulate the entire GPS signal generation and image reconstruction process as
faithfully as possible within the limitations of the available computational effort. We are able to demonstrate that a
spatial resolution of the order of the LI wavelength (19 cm) is theoretically possible from realistic observation
distances provided that sufficient coherent correlator integration time is allowed and that the direct signals can be
sufficiently suppressed. For the rather simplified organization of targets within the simulation we are able to show
that the image smeared by the PSF is able to be cleaned by means of a Wiener filter based deconvolution
method. [C3627]

"Matching Radar and Satellite Images Employing the Hausdorff Distance for Ship Positioning and
Trajectory Estimation"
The paper describes a technique to match satellite and radar images using the Hausdorff distance (HD).
Minimization of the average of a truncated array of sorted Hausdorff distances is used to get estimates for the
radar location, together with sensor bias errors and its platform speed vector. The technique is applied to
maritime navigation, where geo-referenced satellite images (UTM) are matched to radar scan images. Good
estimates are obtained for these variables, thus providing an alternative method to obtain a vehicle's location in
GPS-denied environments or for indoor autonomous navigation [C3628]

"TarsierÃ‚Â®, a unique Radar for Helping to keep Debris off Airport Runways"
The Tarsierreg millimetre wave FMCW radar is a unique system that has been developed by QinetiQ specifically
for the detection of unwanted debris on airport runways. The speaker describes the stringent radar requirements,
the evaluation of a prototype system and the subsequent full productisation. Examples are shown from the
recent installation of four radar units at Vancouver International Airport [C3629]

"Measurement of Speed, Height and Direction of SeaWaves Using Optical Range Sensors"
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The present paper proposes a sensing system for the speed, the height and the direction of sea waves. The
measurement of the three quantities is achieved using three optical range sensors which are adequately located
over the sea near the platform. For realizing this, the sensor outputs are modeled as outputs of a linear dynamic
system and a Kalman filter and maximum likelihood method are applied. Not only a case of one sea wave but
also a case of two overlapping sea waves with different directions are considered. The validity of the system is
finally verified with simulations and experiments [C3630]

"Unifying the Experiment Design and Constrained Regularization Paradigms for Reconstructive
Imaging with Remote Sensing Data"
In this paper, the problem of estimating from a finite set of measurements of the radar remotely sensed complex
data signals, the power spatial spectrum pattern (SSP) of the wavefield sources distributed in the environment is
cast in the framework of Bayesian minimum risk (MR) paradigm unified with the experiment design (ED)
regularization technique. The fused MR-ED regularization of the ill-posed nonlinear inverse problem of the SSP
reconstruction is performed via incorporating into the MR estimation strategy the projection-regularization ED
constraints. The simulation examples are incorporated to illustrate the efficiency of the proposed unified MR-ED
technique [C3631]

"Towards a Brillouin-LIDAR for remote sensing of the temperature profile in the ocean"
For remote sensing of temperature profiles in the ocean Brillouin scattering can be exploited as a temperature
tracer. Such a lidar system is capable of delivering cost-effective on-line data from an extended region of the
ocean compared to conventional in situtechniques. The acquired temperature profiles can give valuable input to
climate studies and weather forecasts. In this contribution we present the current status of our experimental
setup, consisting of a light source based on a multistage pulsed Yb:doped fiber amplifier and a receiver unit
based on an excited state Faraday anomalous dispersion optical filter. Both components are advancements of
laboratory experiments and possess the potential to be operated from an aircraft [C3632]

"Studying the Dynamics and Biological Significance of the Hudson River Using an Ocean
Observatory"
The Lagrangian Transport and Transformation Experiment (LaTTE) was designed to quantify how physical,
biological and chemical processes transform material in a buoyant river plume and to link these processes to
wind forced changes in the plume structure. The three LaTTE field programs include a May 2004 pilot, a full
scale effort in April 2005, and a final study planned for May 2006. In each field study, dye is released and
tracked by two vessels for physical, biological and chemical sampling of the tagged water mass. The field study
and data assimilation segments of LaTTE rely on a research-based coastal ocean observatory to provide a
temporal and spatial context for these intensive process studies. The observatory includes a shelf-wide
observational backbone (international satellites, nested HF Radars, and autonomous underwater gliders) that
was locally enhanced with high-resolution relocatable moorings in the New York Bight apex for the process
studies. During the experiments, a shore based operations center combined real-time datasets with forecasts
from a high-resolution atmospheric model (WRF) and hindcasts from an ocean model (ROMS) to provide
adaptive sampling guidance to the research vessels. Results from the April 2005 pilot and the May 2006 process
study will be reviewed. During the strong outflows of April 2005, the ebb tide squirts flowing onto the shelf were
observed to respond to a strong sea breeze, forming a recirculating eddy just south of the Harbor entrance. The
eddy served as an incubator for biological productivity, resulting in high phytoplankton concentrations leading to
depleted bottom dissolved oxygen in a location consistent with historical observations. Only a portion of the fresh
river water entering the recirculation zone exited as the expected coastal current along the New Jersey shelf.
Most of the freshwater was observed to flow cross-shelf along the southern flank of the Hudson Shelf Valley,
consistent with historical remote sensing-- data. This newly observed transport pathway can have potentially
significant impacts on material transport from the Hudson River plume onto the continental shelf. In 2006, wind
driven circulation resulted in the plume advecting south along New Jersey and eventually detaching into two
pieces. In 2006, wind driven ROMS forecasts were successful at predicting the transport of the river as validated
by the drifters and glider data [C3633]

"On the use of the stochastic matched filter for ship wake detection in SAR images"
Detecting straight patterns like ship wakes on a SAR image is not easy because there is no a prioriinformation
on orientation and position, moreover, SAR images are speckle noised. This article describes a ship wake
detection technique based on the discrete Radon transform and stochastic matched filtering (SMF) used in
detection. The association of these two processing methods leads to a detection algorithm that only requires the
knowledge of the second order statistics of the signal and the noise. Experimentation on real SAR images shows
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the efficiency of the technique [C3634]

"SeaWinds Scatterometer Wind Vector Retrievals for Hurricane Claudette Using AMSR and
NEXRAD To Perform Corrections for Precipitation Effects: Comparison of AMSR and NEXRAD
retrievals of rain"
The estimation of sea surface winds near and within hurricanes, with the spatial coverage of a satellite radar
(scatterometer), is an important objective for public safety. It is also a significant technical challenge when
intense rain is present in the scatterometer Field-Of-View (FOV). The presence of rain affects the measured Ku-
band normalized radar cross section (NRCS or SIGMA_0) in three ways: rain, cloud and vapor in the
atmosphere attenuate the scatterometer signal; rain backscatter augments the signal that comes from the ocean
surface; finally, rain hitting the ocean surface induces surface roughening ("splash") that also augments the wind-
related signal from the ocean surface. Scatterometer wind retrievals assume that variations in the the measured
SIGMA_0 are solely caused by variations in the wind-induced ocean surface roughening. Hence, any rain-related
effects have to be accounted for before the scatterometer measurements in rain can be used to estimate the
near-surface wind velocity. The MIDORI-II mission, during 2003, carried five earth-observing sensors including
the SeaWinds scatterometer and the Advanced Microwave Scanning Radiometer (AMSR). The latter's six
frequency brightness temperatures are collected to derive atmospheric water-related parameters and to measure
the sea surface temperature. Since its coverage was closely coincident and collocated with the scatterometer, it
provided the opportunity to obtain the precipitation measurements necessary to estimate the attenuation, volume
backscatter and surface roughening by the raindrops within the scatterometer beam. Corrections to the
scatterometer measurements of ocean surface winds can be pursued with either empirical or physical modeling.
While both methods rely on the AMSR-based geophysical retrievals, they differ in how the information is used.
The empirical method compares the observed sigmaO to the NCEP-model-wind-inferred SIGMA_0 to estimate
the rain corrections (attenuation and backsca--tter that combines the rain backscatter and the "splash") as
function of the AMSR-derived geophysical parameters. The physical method estimates the three rain effects
separately using parametrized relationships between total liquid water, rain rate, surface roughening, volume
attenuation and rain backscatter. As such, the physical method does not take into account the NCEP model
winds and the produced corrections are more directly related to the AMSR-derived geophysical parameters. The
AMSR was designed to measure atmospheric water-related parameters on a spatial scale comparable to the
SeaWinds scatterometer (~25km). Optimal estimates of the volume backscatter and attenuation require a
knowledge of the three dimensional distribution of reflectivity on a smaller scale comparable to that of the
precipitation. Studies selected near the US coastline enable the much higher resolution NEXRAD reflectivity
measurements to help evaluate, understand, and improve the AMSR estimates and to conduct research into the
effects of different beam geometries and nonuniform beamfilling of precipitation within the field-of-view of the
AMSR and the scatterometer [C3635]

"Satellite-aided Search and Rescue (SAR) System"
To carry out search and rescue of the peoples in distress on the distressed aircrafts/vessels, or on land, at sea
or in a remote mountainous region, there are a number of different search and rescue systems and methods that
are being used by the different national search and rescue organizations worldwide. In this paper the main
terrestrial search and rescue (SAR) system that are in use are discussed in brief and a satellite-aided search
and rescue (SAR) system COSPAS-SARSAT is discussed in detail highlighting its benefits over other SAR
Systems [C3636]

"Decision Tree Based FPGA-Architecture for Texture Sea State Classification"
The target detection process in sea clutter background involves the use of different types of CFAR (constant
false alarm rate) algorithms. These algorithms and their parameters should be configured to obtain the maximum
detection probability and minimum false alarm probability at the current sea state (Beaufort scale). This paper
present an FPGA-architecture for automatic classification based on texture recognition of sea states. The sea
state texture classification allows select the appropriate CFAR algorithm and its parameters for the target
detection process. The paper is centered in the hardware implementation for sea state texture classification,
based on decision tree. The rules for decision tree are obtained from the analysis of the grey levels co-
occurrence matrix features applied in an image of the sea state obtained in a radar scan. Results with simulated
and real data are presented and discussed [C3637]

"UWB Radars for Chalenging Applications"
A number of challenging radar applications (such as antipersonnel mine detection and human being detection)
has been discussed. In these applications UWB technology has a number of advantages of over the traditional
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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 [C3638]

"A New Unified Approach to Channel Imbalance and Cross-Talk Calibration of Polarimetric Data"
A new unified approach to channel imbalance and cross-talk calibration of polarimetric data is described. This
approach is applied during the SAR image formation, employing the multilook SAR processing technique and the
covariance matrix of observed data. This method makes no assumptions about the reciprocity of the distortion
model and noise system, and about the presence of dominating target with azimuthal symmetry. The standard
linear and nonreciprocal distortion model for the received signal is assumed for each polarimetric image obtained
from three looks without overlapping. This leads to a set of equations that relate the observed covariance matrix
and the distortion system parameters. The non-linear solution of the calibration parameters is solved by iterative
approach based on numerical methods. Fully polarimetric SAR L-band data, acquired by CENSIPAM Airborne
R99-SAR on the Tapajos Forest (Brazilian Amazon), was used to evaluate the method as well the polarization
signature response of some trihedral corner reflectors deployed in the area. [C3639]

"Monitoring Urban Subsidence in the City of Tianjin (China) by Differential SAR Interferometry"
First Page of the Article [C3640]

"Moving Target Detection based on Sub-aperture Image"
First Page of the Article [C3641]

"Differential Interferometric Radar for Mountain Rock Slide Hazard Monitoring"
First Page of the Article [C3642]

"Extended Model of Raw Data Signals for Space-Time Adaptive Processing and Moving Target
Indicators"
First Page of the Article [C3643]

"The Influence of Time and Frequency Synchronism to the ATI Interferometric Phase in the
Distributed Satellite SAR System"
First Page of the Article [C3644]

"Characterization of Coastal Wetland Systems using Multiple Remote Sensing Data Types and
Analytical Techniques"
First Page of the Article [C3645]

"Spaceborne Parasitic Multistatic SAR-GMTI by Along-Track Interferometry"
First Page of the Article [C3646]
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"Performance Improvement of the Spaceborne Three-Channel SAR-GMTI System: A Novel
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First Page of the Article [C3651]

"Study on the Correction of Saturated SAR Data"
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"Development of Oceanic Wind Vector Model Function for AMSR Radiometer on ADEOS-II
Satellite"
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the Dielectric Permittivity of Earth Media"
A new method for measuring the complex dielectric permittivity of underlying surfaces is described. The method
only uses amplitude measurements in two orthogonally polarized channels of a non-coherent polarimetric radar.
[C3727]

"Data Acquisition Field Network in Support of Remote Sensing Investigations"
Integrated use of data collected during remote sensing experiments and data from in-situ measurements reveal
more features of the land cover objects under study. This features incorporated into existing GIS databases
leads to better understanding, representing, managing, and integrating many aspects of the Earth as a complex
system. The in-situ gathered data such as, ground control points by GPS, current meteorological conditions, soil
moisture, etc., provides additional information that is crucial in improving GIS effectiveness in decision support.
To improve and facilitate the process of collection and storage of in-situ data a distributed mobile, wireless, field
network was developed. The main components of the system are the autonomous, battery-powered micro
controller devices wirelessly communicating with a central one. In this paper short description of the technical
parameters and communication protocols between devices, hubs and the control center is outlined. From
topological point of view two types of networks can be implemented -simple, used in small areas (usually less
than 10 km2) and full, covering areas up to 50 km2. Both networks has flexible structure, offered by a variable
number of commands that could be easily adapted to meet the requirements of dissimilar measuring devices
thus increasing the number of target applications -from land use to disaster monitoring. A prototype of the
system successfully performed well on test polygons in North Bulgaria. [C3728]

"Analysis of Possibilities of Creating the Radioelectronic Complexes to be Made for Detection of
Biological Objects Covered by Vegetation"
Materials about possibilities of object detection, correlated with its radiobrightness contrast to surroundings, are
presented. The results of investigation of possibilities of biological object detection for objects, shaded by
vegetation, are presented. The conclusion was made, that biological object (a man), shaded by vegetation, can
be detected from a distance up to 15 km, if attenuation of electromagnetic waves, correlated with vegetation, is
not more -25 dB. The experimental results of object detection are presented. [C3729]

"Results of Development of Radiometric Receivers mm and Submillimeter Range"
Results of development of space-based radiometric receivers in a frequency range 10 GHz ... 206 GHz is
considered. Are resulted technical characteristics the developed radiometric systems intended for remote sensing
of a surface of the Earth (including ocean) and atmosphere. Results of flight measurements also are submitted.
[C3730]

"Experimental determination of soil characteristics from the parameters of scattered signals at X-
and Ka-bands"
The results are described of bare soil remote sensing at X- and Kalpha-bands: the angular dependences of the
normalized RCS for different test areas, dependence of the normalized RCS on soil moisture and surface
roughness, polarization dependences of scattered signal on soil moisture and surface roughness. [C3731]

"Subsurface Investigations by MARSIS in Mars Express Mission"
The analysis of the surface return echoes in the subsurface data extraction in North Mars Polar region has
shown the possibility to utilize simplified surface models, at least, for the purpose of the evaluation of the
penetration depth capability. The surface simulation, obtained starting from MOLA data, has been utilized during
the planning activity in order to select the MARSIS operative sequence in order to optimize the amount of
scientific data taking into account the data rate available and the scientific target to be investigated during the
next part of the mission. Moreover a simulator, still in progress, utilizing the surface characteristics will perform
the analysis of the real data in order to make available the required information expected, by the mission, in
terms of detection and identification of dielectric constant on the surface and subsurface. [C3732]

"Spatial (Aperture) Noise Generators"
Spatial noise generators with apertures of 200 mm, 270 mm, 1500 mm were developed in OKB MEL. Spatial
noise generators with apertures of 200, 270 mm are Djuar vessels filled up by boiling liquid nitrogen, with metal
cylinder, fixed in liquid nitrogen's zone. One of cylinder's founding is cooled by boiling nitrogen. It is covered by
radio-absorption material. Another founding, covered by heat protection radio-transparent material, is radiating
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aperture of spatial noise generator. Spatial noise generators with aperture of 1500 mm is a collimating system,
which consists of the parabolic reflector (part of parabolic) and radiator, which consists of aperture noise
generator and additional reflector (contra-reflector). Additional reflector also provides lighting of main mirror
(parabolic reflector) and forming of plane parallel collimation beam. Methodology of noise temperature
unevenness measurements in the section of the collimation beam is presented. [C3733]

"Space Monitoring of Atmosphere Pollution by Satellite Passive Radar System"
Nowadays the world community is paying great attention to the problem of atmosphere pollution. UN took several
conventions including Kyoto protocol which restricts industrial waste outflow to atmosphere and water. As a
result special importance is paid to the implementation of obligations taken by particular countries. The remote
sensing system is the only means for solving this problem. In the present article passive radio specter method
based on measuring the radiation levels of various substances at own resonance frequencies such as CH4, CO,
CO2, SO2, HCl, NOx, ClO2, as well as solid particles. [C3734]

"Polarimetric Analysis of Radar Signature of a Manmade Structure"
Identification of manmade structures from radar images has always been a difficult task, especially for single-
polarization radar. Fully polarimetric radar, however, can provide detailed information on scattering mechanisms
that could enable the target or the structure to be identified. Complexity remains stemming from overlaps of
single bounce scattering, double bounce scattering and triple and higher order bounce scattering from various
components of manmade structure that makes physical interpretation a challenge. In this paper, we will present
an interesting example using polarimetric SAR data of the Great Belt Bridge, Denmark, to illustrate the capability
of polarimetric SAR in analyzing radar signatures. Polarimetric target decomposition is used to differentiate the
multiple bounce scattering contributions contained in the polarimetric SAR images. Two C-band Danish EMISAR
data takes, the first obtained during the bridge's construction and the second after its completion, are used to
extract the scattering characteristics of the bridge deck, bridge cables and supporting structures. [C3735]

"Determination of the Soil Parameters from Multichannel Remote Sensing Data"
Possibilities of soil parameter determination by dual-frequency multipolarization radar for terrain remote sensing
are analyzed. It is shown that the sensitivity for soil moisture and roughness is rather weak at X- and Ka-bands.
There is correlation between polarization ratios and soil erosion. [C3736]

"Methods for Lossy Compression of Images Corrupted by Multiplicative Noise"
Compression of images corrupted by multiplicative noise is characterized by some specific features. First, lossy
image compression is preferable since lossless coding is ineffective. Second, in case of lossy compression,
quality of a compressed noisy image evaluated with respect to noise-free one can become better than the
corresponding quality of an original image. And there exists such compression ratio called optimal operation
point for which the quality of lossy compressed image is the best. Below typical situations that can be observed
in compression of remote sensing data, for example, radar images are considered. We evaluate the efficiency of
two basic methods for lossy compression of images corrupted by pure multiplicative noise. A way to reach
optimal operation point for providing the best quality of coded images is proposed. The corresponding automatic
procedure is described. [C3737]

"Evaluation of the Efficiency of Object-Based Classification in the Identification of Geological
Structures Case Study: Extraction of the Morphology of the Normal Faults"
First Page of the Article [C3738]

"Contextual approach for oil spill detection in SAR images using image fusion and markov random
fields"
This paper presents a study for oil spill detection. The scheme incorporates contextual information using multi-
conexity analysis. The image is modeled as a discrete Markov random field (MRF). Each pixel can be classified
in two classes: {oil, not-oil}. To determine the class we optimized the a posteriori energy function by means of
simulated annealing. The segmentation result contains different levels of information. In order to improve the
detection, we propose a data fusion stage. To realize the data fusion we use a contextual algorithm. The result
obtained is binary and shows in detail the oil spill in the analysis zone. [C3739]

"Simulation algorithm for noise waveform SAR with arbitrary motion trajectory of antenna phase
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center"
Methods for remote sensing of the environment with the help of Noise Waveform SAR systems with nonlinear
antenna motion trajectory are widely applied at the present time. The elaboration of simulation models for the
reflection and SAR imaging algorithms is necessary for successful design of such radar systems. The algorithm
for numerical simulation of the reflected sequence of noise pulses obtained on the basis of the approximate
model of local scattering sources for the case of SAR with an arbitrary antenna motion trajectory is presented in
the paper. A universal SAR imaging algorithm with the range migration compensation is also presented; it can be
used to obtain SAR images for both monostatic and bistatic cases while antenna trajectories of any type (linear,
arc, etc) can be used for the survey. [C3740]

"Recent Developments 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"
In this overview, reasons are provided on why we do need to place multimodal, multi-band single and multiple
pass POLinSAR monitoring platforms into air and space. The questions" on what POLinSAR monitoring can
provide that POL-SAR and INSAR by themselves cannot accomplish " is assessed; whereupon facts and
justifications on placing POL-IN-BISAR satellite clusters into space are presented. Reasons for this technology
becoming a basic requirement for current, near-future and much more so for future all-day & night year around
monitoring of the terrestrial covers are analyzed in view of the un-abating and uncontrollable terrestrial
population explosion, which has, does and for ever will result in unavoidable conflicts deteriorating unfortunately
at times into terrorism. The pertinent questions on how to reduce the exorbitant cost for initiating this "home-
globe security protection"technology are therefore also broached, and the expected benefits are laid out. The
pertinent National and International airborne and space borne multi-modal, multi-band SAR remote sensing and
security conflict surveillance support agencies are herewith invited for co-sponsoring our proposal, which is
timely and fleets of orbiting multi-band space-borne POLinSAR platforms are urgently required. [C3741]

"Image processing in the complex monitoring system radiometric channel"
In this paper two image processing methods for restoring radar image are compared. [C3742]

"HF-OTH Skywave Radar: A Method for Peak Power Evaluation"
This paper addresses the problem of peak power evaluation in HF OTH skywave radar. A wide number of
factors affect the performance of such systems, specifically ionospheric propagation and absorption losses, as
well as external radio noise interferences. A normalized version of the signal to noise ratio (SNRN) has been
introduced in order to evaluate the power requirements over a wide range of environmental conditions. Finally,
this paper attempts to provide a method for evaluating the peak power values required in OTH radar systems
and also some useful project criteria. [C3743]

"Application of Polarization Coherence Tomography to GB-POLInSAR Data"
First Page of the Article [C3744]

"Identification of Individual Trees And Canopy Shapes using LiDAR Data for Fire Management"
First Page of the Article [C3745]

"Comparison of Small-footprint and Large-footprint Waveform Lidar for Terrestrial Surface
Characterization"
First Page of the Article [C3746]

"Auto-Regressive Aperture Extrapolation for Multibaseline SAR Tomography"
First Page of the Article [C3747]

"Airborne Laser Mapping of Mangroves on the Biscayne Bay Coast, Miami, Florida"
First Page of the Article [C3748]
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"A Large-Scale Ku-Band Backscatter Model of the East-Antarctic Megadune Fields"
First Page of the Article [C3749]

"Romulus: Along Track Formation of Radar Satellites for MTI (Moving Target Identification) and
High SAR Performance"
First Page of the Article [C3750]

"Characterisation of Coherent Scatterers in Urban Areas by Means of Angular Diversity"
First Page of the Article [C3751]

"Capabilities of L-band SAR Data for arctic Glacier Motion Estimation"
First Page of the Article [C3752]

"Ionospheric Electron Concentration Effects on SAR and INSAR"
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"UHF RiverSonde Operation in a Tidal Marsh"
First Page of the Article [C3754]

"Microwave Radiometric Signal from the Sea Surface in the Presence of the Currents"
First Page of the Article [C3755]

"Comparison of Helicopter-borne Measurements of Sea-Ice Properties with ENVISAT ASAR APP
Data for Amundsen Gulf"
First Page of the Article [C3756]

"A Wideband Radar for Mapping Near-Surface Layers in Snow"
First Page of the Article [C3757]

"Aerosol Layer Discrimination using Laser Radar and Genetic Algorithms"
First Page of the Article [C3758]

"A Multi-chromatic Approach to SAR Interferometry:Differential Analysis of Interferograms at Close
Frequencies in the Spatial Domain and Frequency Domain"
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"Mapping of Wind-Thrown Forests Using the VHF-Band CARABAS-II SAR"
First Page of the Article [C3760]

"The Use of Environmental Data in Reliability Assessment of Oil Spill Detection by SAR Imagery"
First Page of the Article [C3761]

"Building Height Estimation using Fine Analysis of Altimetric Mixtures in Layover Areas on
Polarimetric Interferometric X-band SAR Images"
First Page of the Article [C3762]

"High Resolution SAR Interferometry: Influence of Local Topography in the Context of Glacier
Monitoring"
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"Preliminary Testing of a Water-Vapor Differential Absorption LIDAR (DIAL) Using a Widely
Tunable Amplified Diode Laser Source"
First Page of the Article [C3764]

"An Imaging Bistatic Lidar System for Boundary Layer Monitoring"
First Page of the Article [C3765]

"Estimation of Built-up Area Characteristics from Polarimetric Interferometric Multiple Track L-Band
SAR Data"
First Page of the Article [C3766]

"Complete Inversion of Agricultural Vegetation Parameters by Pol-InSAR: Multibaseline and .k-
radar Approaches"
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"Polarimetric Characteristics of X-Band SAR Sea Clutter"
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"SAR Image Filtering based on the Stationary Contourlet Transform"
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"Network of RF Ground Sensors for Applications in Precision Agriculture"
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"Evaluation of Ground-based SAR System for Digital Beamforming Applications"
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"Advanced Spaceborne Rain Radar Instrument Concepts and Technology"
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"ARTINO: A New High Resolution 3D Imaging Radar System on an Autonomous Airborne
Platform"
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"Hybrid-Polarity SAR Architecture"
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"Airborne Laser Scanning and Radar Interferometry for Digital Topographic Modelling in Coastal
Environments"
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"Effect of Spatially Variant Apodization on SAR Image Classification"
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"TerraSAR-X Antenna Pattern Estimation by a Complex Treatment of Rain Forest Measurements"
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"InSAR Evaluation of Landslides in Support of Roadway Design and Realignment"
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"An Atmospheric Correction Method Based on Lidar Data"
First Page of the Article [C3779]

"Observation of the Soya Warm Current Combining HF Ocean Radar with Coastal Tide Gauges
and Satellite Altimetry"
Three HF ocean radar stations were installed at the Soya/La Perouse Strait in the Sea of Okhotsk in order to
monitor the Soya Warm Current. The frequency of the HF radar is 13.9 MHz, and the range and azimuth
resolutions are 3 km and 5deg, respectively. The radar covers a range of approximately 70 km from the coast. It
is shown that the HF radars clearly capture seasonal and short-term variations of the Soya Warm Current. The
velocity of the Soya Warm Current reaches its maximum, approximately 1 m s-1, in summer, and weakens in
winter. The velocity core is located 20 to 30 km from the coast, and its width is approximately 50 km. The
surface transport by the Soya Warm Current shows a significant correlation with the sea level difference along
the strait, as derived from coastal tide gauge records. The cross-current sea level difference, which is estimated
from the sea level anomalies observed by the Jason-1 altimeter and a coastal tide gauge, also exhibits variation
in concert with the surface transport and along-current sea level difference. [C3780]

"High Resolution Sea Surface Current Maps Produced by Scanning with Ground Based Doppler
Radar"
Pulsed coherent X-band radar has been operated from shore and from board a ship to scan the sea surface
velocities by separating the influences from wind and underlying currents. Test sites lie at tidal inlets of the
German Bight that is part of the North Sea. Under the use of Precise Differential Global Positioning Systems
(PDGPS) geo-coded radar current maps were produced. [C3781]

"Coastal Current Observation in the Area of Abrupt Topographic Change with DBF Ocean Radar"
A DBF ocean radar can detect the surface current pattern every 15 minutes. The tidal current and the residual
current were investigated through the continuous observation of the DBF (digital beam forming) radar in the
middle-west area of Ariake Bay in autumn 2005. For the validation of the surface current data by the DBF ocean
radar the ship-board ADCP measurements were also conducted at spring tide. As the result of the comparison
of both surface current data, the correlation coefficient and the standard error of the current speed are 0.89 and
7.23cm/s, and those of the current direction are 0.92 and 35.89 degree. The harmonic analysis of the long-term
data by the DBF ocean radar clarifies the spatial pattern of the principal tides and the residual currents. The
residual currents in 15days flow south to southeastward caused mainly by the tidal residual currents due to the
topographic asymmetry. [C3782]

"Observing Eddy Features in the Ocean Surface Wind Field by Assimilating HF Radar and
Anemometer Measurements in a Wind Model"
Strong evidence for 10-40 km scale eddies in the surface wind field over Monterey Bay, California has been
presented by Archer, Ludwig et al. using shore and buoy anemometers and satellite images. These cyclonic
eddies are frequently present in the evening and early morning and are responsible for fog in the Santa Cruz
area. We have previously demonstrated the ability of multifrequency HF radar (4.8 to 21.8 MHz) to map the
ocean wind field. Observations over a year time span indicate standard errors of prediction of 1.7 m/s for wind
speed and 25deg for direction with biases of 0.1 m/s and 0.3deg respectively. Here we report observation of a
10-20 km cyclonic eddy at the north end Monterey Bay. By combining HF radar wind vector estimates with
shore based anemometer data in the WOCSS surface wind field model we are able to form a detailed (5 km
resolution) image of an eddy over Monterey Bay and to follow its development and decay. This particular eddy
contrasts with previous eddy observations in terms of season and meteorological setting. [C3783]

"An Empirical Approach for the Retrieval of Ocean Wave Parameters from Synthetic Aperture
Radar Data"
Spacebore Synthetic Aperture radar (SAR) is still the only instrument providing continuous two-dimensional (2-D)
ocean wave measurements on a global basis. For more than a decade the European satellites ERS-1 and ERS-
2 have acquired SAR data over the open ocean operating in wave mode. The ERS acquisitions are currently
continued by the ENVISAT ASAR wave mode. It is well known that the derivation of ocean wave parameters
from SAR data is not straightforward and different approaches have been proposed. It this study we present a
new technique, which is based on an empirical SAR imaging model. The method has the calibrated SAR image
as the only input. A data set of 6000 globally distributed ERS-2 wave mode image spectra and collocated ocean
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wave spectra computed with the numerical model WAM are used to fit a linear model, which relates the SAR
spectrum to integral wave parameters like, e.g., the significant wave height. This model is then used for ocean
wave parameter retrieval. The radar cross section and the azimuthal cut-off wavelength estimated from the wave
mode images are used as additional input variables. The method takes into account the coupling of the different
parameters and is based on a least-square minimisation approach. The resulting coupled linear system of
equations is solved using a singular value decomposition technique. Disjunct subsets of the collocated data set
are used for fitting the model and retrieving ocean wave parameters. Scatterplots and global maps with the
derived parameters are presented. It is shown that the standard deviation of the retrieved significant waveheight
with respect to the WAM waveheight is in the order of 0.62 m. Other wave parameters, which are of practical
relevance like mean wave periods are investigated as well. [C3784]

"Monitoring the Cryosphere using Radarsat-1 and SSM/I Data: an Overview of CRYSYS Related
Accomplishments at INRS-ETE"
The cryosphere consists of ocean ice, glaciers, lake and river ice, snow cover, seasonally frozen ground and
permafrost. During a decade (1995-2005), the CRYSYS project supported a network of researchers from
universities and government laboratories involved in the monitoring of the Canadian cryosphere using remote
sensing data and climatic models. Through this decade, INRS-ETE has been using remote sensing to develop
tools for snow monitoring, seasonal frost mapping, and river ice characterization in Canada. This paper
summarizes INRS-ETE main scientific accomplishments. [C3785]

"Use of Dual Polarization Radar Measurements to Understand the Azimuth Behavior of the Sea
Surface Backscattered Signal"
We present an analysis of the azimuth anisotropy of the ocean radar backscatter from C-Band observations in
VV and HH polarizations from the airborne radar STORM during the VALPARESO experiment. Comparisons with
existing semi- empirical models show that none of them are in agreement with the anisotropy of the radar signal,
and the trend with wind speed is too weak compared to the observations. This is attributed to a shortcoming in
the description of the short surface waves anisotropy. By considering an additional mechanism for nonlinear
wave interactions, we show that the short wave anisotropy is modified and can explain the anisotropy of the
radar signal. [C3786]

"Spectral Behavior of the Ocean Surface Backscatter and the Atmospheric Boundary Layer at C-
and Ku-band under High wind and Rain Conditions"
During the NOAA/NESDIS 2005 Hurricane Season (HS2005) and the 2006 Winter Experiment, the University of
Massachusetts (UMass) installed two instruments on the NOAA N42RF WP-3D research aircraft: the Imaging
Wind and Rain Airborne Profiler (IWRAP) and the Simultaneous Frequency Microwave Radiometer (SFMR).
IWRAP is a dual-band (C- and Ku), dual-polarized pencil- beam airborne radar that profiles the volume
backscatter and Doppler velocity from rain and that also measures the ocean backscatter response. It
simultaneously profiles along four separate incidence angles while conically scanning at 60 RPM. SFMR is a C-
band nadir viewing radiometer that measures the emission from the ocean surface and intervening atmosphere
simultaneously at six frequencies. It is designed to obtain the surface wind speed and the column average rain
rate. Both instruments have previously been flown during the 2002, 2003 and 2004 hurricane seasons. For the
HS2005, the IWRAP system was modified to implement a raw data acquisition system. The importance of the
raw data system arises when trying to profile the atmosphere all the way down to the surface with a non- nadir
looking radar system. With this particular geometry, problems arise mainly from the fact that both rain and ocean
provide a return echo coincident in time through the antenna's main lobe. This paper shows how this limitation
has been removed and presents initial results demonstrating its new capabilities to derive the atmospheric
boundary layer (ABL) wind field within the inner core of hurricanes to much lower altitudes than the ones the
original system was capable of, and to analyze the spectral response of the ocean backscatter and the rain
under different wind and rain conditions. [C3787]

"Development of 9.25MHz Ocean Radar for Measuring Ocean Waves"
The National Institute of Information and Communications Technology (NiCT) is developing a 9.25-MHz ocean
radar for measuring sea surface currents and ocean waves offshore. This study clarifies the accuracy and
validity of observing ocean waves with a 9.25-MHz ocean radar. The precision of the receiving signals of the
9.25-MHz ocean radar is evaluated by observing ocean waves with a wave gage mounted on a buoy. The
results of observing ocean waves with a 9.25-MHz ocean radar are compared with the results of observing them
with a wave gage. This comparison showed that the directional wave spectrum can be estimated from the
receiving signals when the noise level is low during the day. [C3788]
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"Research on Unification of Spatial Reference of Multi-source Data in 3S Integration"
Spatial reference unification is the foundation of "3S" integration project and is also complicated. This paper
proposes and designs scheme for coordinate unification according to constitute of multi-source data and system
requirements in digital tobacco "3S" monitoring project, then solves the two problem: WGS84 datum
transformation with local datum and SAR image calibration with other spatial data in research area. The result
proves that the scheme satisfies the precision requirement of this project which makes good preparation for the
following monitoring work. [C3789]

"Bistatic Exploration using Spaceborne and Airborne SAR Sensors: A Close Collaboration Between
FGAN, ZESS, and FOMAAS"
Following the goals of our cooperation treaty between FGAN and ZESS (University Siegen), we work closely
together on the complex research field of bistatic exploration. Single tasks of the overall topic are for instance
experimental missions, processing, image formation, position- and attitude estimation, synchronisation,
simulation, parameter estimation, and visualization. This paper presents an overview about the common projects
of FGAN, ZESS, and FOMAAS. [C3790]

"Evaluation of Convair-580 and Simulated Radarsat-2 Polarimetric SAR for Forest Change
Detection"
Radarsat-2 is a significant advancement in technological capability over Radarsat-1 in terms of better spatial
resolution and polarimetric parameters. To determine the effectiveness of C-band polarimetry of Radarsat-2 data
for applications of forest typing, structure recognition and disturbance detection, C-band polarimetric data from
Environment Canada's Convair-580 were acquired. We also obtained simulated Radarsat-2 data, a degraded
version of the Convair-580 data. Polarimetric techniques, such as polarimetric filtering and decompositions, were
performed on these data sets. The underlying backscatter phenomena were examined and the results were
compared. Historical fire disturbance patterns were detected clearly with the Convair-580 data by using the
Entropy- alpha decomposition technique. Moreover, the combination of the surface scattering and volume
scattering decompositions showed results in obtaining clearcut information in forested areas. By using the
simulated Radarsat-2 data, we gained an insight into what could be expected from real Radarsat-2 quad-pol
products. Even though the simulated Radarsat-2 data had more noise than Convair-580 data, the fire scars in
the same area were still detectable. [C3791]

"Data Fusion: Cumulative Effects of Discrete Fusion on Target Detection Probability"
This paper describes the culmination of a four-year research, application, and development program towards
finding and quantifying a methodology for sensor and data fusion of remotely sensed targets. It builds on
previous research reported in IGARSS'02 [1] and IGARSS'04 [2]. Here, we examine the effectiveness of the
data fusion methodology, specifically, the impact of iterative data collection on the effective probability of
detection of targets. Through statistical (Bayesian) combination of sensor iterations, low confidence sensors
(those with moderate probability of detection and moderately low probability of false alarms) can provide high
detection performance. This can be extended to multiple data source types. The goal is to make use of higher
coverage data products which have only moderate detection performance in the detection and tracking of targets.
This is made possible through a combination of discrete target data, along with the analysis of parameters from
the respective remote sensing technologies. This process requires the existence of a reasonable maneuvering
model or sufficient processing resources. [C3792]

"First ENVISAT and ERS-2 Parasitic Bistatic Fixed Receiver SAR Images Processed with the
Subaperture Range-Doppler Algorithm"
Past and current SAR missions, such as SIR-C, ERS- 1/2, ENVISAT, SRTM, E-SAR, etc. had in common that
the signal transmitter and the receiver were located at the same moving platform. New missions are being
planned [1] based on the bistatic concept, where transmitter and receiver subsystems are located at different
locations and thus may follow different trajectories. But before these missions become a reality, there are several
experiments to be considered. One of them is the Parasitic Bistatic Fixed Receiver case, a novel and challenging
configuration regarding hardware development and SAR processing techniques. This configuration will improve
our experience in the bistatic field with cost effective measurements. In this paper, we will present the first
images of the ongoing satellite bistatic campaign in our department. The images have been acquired with the
specific hardware SABRINA (SAR bistatic fixed receiver for interferometric applications, fully developed at UPC)
and processed with the Subaperture Range- Doppler Algorithm which will be explained in detail. We have been
using ESA's ENVISAT and ERS-2 C-band SAR satellites as opportunity transmitters and we have located the
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hardware prototype receiver at the roof of our department looking to the illuminated scene, a hill in front of the
Campus. The mean bistatic angle is about 75deg, the capture window is only two seconds long and experiments
have a period of 35 days due to the satellite revisiting time. [C3793]

"No Math: Bistatic SAR Processing Using Numerically Computed Transfer Functions"
Standard SAR processing algorithms use analytically derived transfer functions in the 2-D frequency and the
range- Doppler domains. These rely on the assumption of hyperbolic range histories of monostatic SARs on
straight flight paths. A moderate deviation from these conditions can often be handled satisfactorily by a range-
variant velocity parameter. However, bistatic SARs with considerable separation between transmitter and
receiver can no longer be approximated accurately enough by hyperbolic range histories. In [1] we have
presented an alternative approach, NuSAR. We suggested using numerically computed transfer functions for
bistatic SAR processing. We presented the idea and gave hints on how to compute the three transfer functions
required for SAR processing. In this paper we present bistatic simulation results with the NuSAR algorithm. It is
shown, that NuSAR works well even in extreme bistatic configurations, as long as we restricted ourselves to
quasi-stationarity, i.e. where the velocity vectors of receiver and transmitter are similar enough that we may
assume the point response function to be sufficiently azimuth-invariant within a single azimuth processing block.
[C3794]

"Bistatic Space Borne / Airborne Experiment: Geometrical Modeling and Simulation"
In this paper, the geometrical setup of an airborne/spaceborne SAR experiment is described. This experiment is
planned in cooperation of ZESS (University of Siegen) and FGAN (Forschungsgemeinschaft fur angewandte
Naturwissenschaften) [1]. While TerraSAR-X will be used as SAR illuminator, the reflected pulses will be
received by FGAN's X-band system PAMIR. Due to the high difference between the velocities of the platforms,
both systems must perform antenna steering to achieve an appropriate scene length in azimuth. [C3795]

"Digital Beamforming for HRWS-SAR Imaging: System Design, Performance and Optimization
Strategies"
Multi-aperture synthetic aperture radar (SAR) systems in combination with an appropriate coherent processing of
the individual aperture signals enable high resolution wide swath (HRWS) SAR imaging [1]-[8]. An innovative
reconstruction algorithm for such a digital beamforming on receive was presented in [9]-[12] that allows for
HRWS even in case of a non-uniformly sampled data array in azimuth. This paper will compare this algorithm to
different azimuth processing strategies regarding their performance in dependency of the overall sampling.
Further, optimization strategies are discussed to maximize the system's performance by pattern tapering on
transmit and "Pre-Beamshaping on Receive" networks that allow for pattern tapering on receive and adaptively
adjust the virtual sample positions. [C3796]

"The TerraSAR-X Orthorectification Service and Its Benefit for Land Use Applications"
The German Aerospace Center (DLR) currently develops the TerraSAR-X Payload Ground Segment. On request
level lb products will be distributed to the user. Two of the four basic products available are generated by the
geocoding system. This system supports ellipsoid and terrain correction in order to provide orthorectified images.
A new product called Enhanced Ellipsoid Corrected (EEC) will be offered that considers Digital Elevation Models
(DEMs) of a moderately coarser resolution than the resolution of the TerraSAR-X modes. SRTM/X-band DEMs
with approximately 25 m resolution will be the backbone for this operational and fully automated service. For
high precision terrain correction first results of an experimental processor are presented using a high resolution
DEM, tie- pointing and image adjustment. [C3797]

"Coastal Ocean Surface Current Retrievals from Sequences of TerraSAR-X Images"
Coastal surface currents have been computed for years from sequential infrared and more recently ocean color
imagery using the Maximum Cross Correlation (MCC) technique. Preliminary results suggest that this MCC
method may be applied to sequential Synthetic Aperture Radar (SAR) imagery yielding surface currents with a
much higher spatial resolution which are independent of the presence of cloud cover which makes it impossible
to use infrared or ocean color imagery. A requirement for the application of the MCC to SAR imagery is the
presence of surface slicks, which are often related to ocean color patterns. Test applications are made to
ENVISAT ASAR images. [C3798]

"Status of the TerraSAR-X Mission"
TerraSAR-X is a new German radar satellite scheduled to be launched in October 2006 with a lifetime of 5
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years. It carries a high frequency X-band SAR sensor that can be operated in three different modes and
polarizations. The Spotlight-, Stripmap- and ScanSAR-modes provide high resolution images for detailed
analysis as well as wide swath data whenever a larger coverage is required. Imaging will be possible in single,
dual and quad-polarization. TerraSAR-X will be an operational SAR-system for scientific and commercial
applications. The Pre-launch AO was the first opportunity to apply for data for research purposes. Between June
13 and October 4 2005 172 Pis submitted 205 proposals representing more then 350 research groups. [C3799]

"TerraSAR-X Products and Product Performance Update"
TerraSAR-X is a German satellite to be launched towards end of the year 2006. The SAR instrument built by
EADS/Astrium has a multipolarized active phased array antenna and is programmable in wide ranges. This
allows to operate imaging modes such as e.g. stripmap, spotlight, ScanSAR and dual-polarization modes. By
further dividing the antenna in halves with different position or different polarization, experimental modes for
ground moving target detection (GMT) or Quad-Polarization are possible. As a consequence of the various
sensor capabilities the tree of SAR products offered by the DLR Ground Segment contains many different
variants of polarization, resolution and scene size. Even more product variants are caused by different processing
parameters selectable by the user. Some product performance parameters, such as the radiometric accuracy as
a function of geometric resolution or the image resolution as a function of incidence angle depend on both,
sensor settings (PRF, pulse duration) and on processing parameters (bandwidth, weighting, multi-looking). The
processing parameters for the products have been designed by DLR in a way so that valuable products with
maximum information content are offered to the user. In order to generate the specified products, the TerraSAR
Multi Mode SAR Processor TMSP has been designed by DLR. This processor will be operated at the DLR
payload ground segment in Neustrelitz for commercial and scientific customers. The processor will also be
operated at additional direct access partner stations of Infoterra GmbH, who will serve private and public
customers. [C3800]

"The TanDEM-X Mission Concept"
TanDEM-X (TerraSAR-X add-on for Digital Elevation Measurement) is an innovative radar interferometry
mission to generate a global, consistent and highly accurate digital elevation model (DEM) and to provide a
configurable SAR interferometry platform for demonstrating new SAR techniques and applications. This paper
summarizes the mission concept starting from the user requirements, the HELIX orbit and TanDEM-X
operational modes to the expected height performance. Examples of new SAR techniques are presented.
[C3801]

"Use of Airborne LIDAR for the Assessment of Landscape Structure in the Pine Forests of
Everglades National Park"
Remote sensing technologies have provided valuable data for landscape modeling, vegetation mapping and
comprehensive studies of ecosystems. Airborne laser mapping or LIDAR (Light Detection and Ranging) can
directly measure the three dimensional structure of plant canopies, as well as, provide accurate digital terrain
models (DTM). While temperate and boreal pine forests have been studied using these methods, very limited
work has been done in subtropical pine forests. In this study, airborne LIDAR was used to characterize the three
dimensional structure of the forest on Long Pine Key at Everglades National Park. Analysis of the vertical
distribution of airborne LIDAR data points has shown that distinctive patterns can be described which are
characteristic of the vegetation communities and transition zones for pine forests, hammocks and marshes. This
information is a valuable resource for forest managers by providing landscape structural data over large areas.
[C3802]

"A First Study on the use of TerraSAR-X for Meteorological Purposes"
In this paper we present the predicted performance of the TerraSAR-X for meteorological purposes. Principally,
the study focuses on the possibility of measuring rain over ocean and forest. Regarding the acquisition
geometry, we investigate the rain volume and voxel resolution, the signal-to-noise ratio and the signal-to-clutter
ratio. The clutter interference has been evaluated for intra- and inter-pulse ground returns. Measurement of rain
for nadir-looking geometry looks promising over forest and ocean under almost all conditions. However, for side-
looking geometry, rain detection could be only possible at very high rain rates. [C3803]

"Bistatic Image Processing for a Hybrid SAR Experiment Between TerraSAR-X and PAMIR"
Future bi- and multistatic SAR systems could support the scientific community and the commercial market with
an additional and powerful tool for imaging and exploration of interesting areas on earth. With the diversity of
geometries between transmitter and receivers one can achieve for instance improvements in scene classification,
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extractions of particular features, and cost reduction. New experiments are necessary to investigate the
advantages as well as the problems of bi- and multistatic SAR systems. This paper describes the bistatic use of
the spaceborne SAR system TerraSAR-X for future space- borne/airborne SAR exploration. TerraSAR-X will
illuminate a particular scene while the receiver, the airborne SAR system PAMIR, will collect the reflected signals
on board of an aircraft. [C3804]

"Retrieval of Surface-layer Refractivity using the CSU-CHILL Radar"
The surface-layer refractivity, i.e., the refractive index of air near the earth's surface, can be retrieved from radar
using a technique developed by Frederic Fabry, et al. In warm weather, the equation for the index of refraction
humidity dominates over temperature and pressure, which has a significant impact on the phase of propagating
electromagnetic waves from a radar. Thus, the refractive index can be measured by observing the phase change
between any two stationary ground targets along a radial from the radar at roughly the same ground level. This
index, in turn, can be used to estimate the water vapor near the surface. With this data, the evolution of the
near- surface boundary layer moisture field leading up to convective storm initiation and storm evolution can be
detected to enhance quantitative precipitation forecasts. Stationary ground targets are those that return strong
radar echoes and do not produce rapid phase changes under slowly varying humidity levels, unlike vegetation,
for example, that adds a significant random component to the measured phase as it moves in the wind. The
calibration stage, which determines the stationary targets and reference phase, is a critical step, currently
requiring manual selection of scans, ideally under conditions of uniform humidity in the radar coverage space.
This procedure was recently performed using the dual-polarized CSU-CHILL S-band radar to estimate the
refractivity. Prior to this experiment, only single polarization had been used for this estimation. [C3805]

"Surface Displacement Monitoring on Reclaimed Land Using PSInSAR Technique"
Large portion of western coast of Korean peninsular has been reclaimed. Because the reclaimed land stands on
weak foundation, the subsidence monitoring is required for civil protection. Newly developed PSInSAR technique
is applied to monitor surface deformation on reclaimed land in Incheon Port. There was long lasting subsidence
on test area up to 30 mm/year. APS and DEM error are also analyzed for the confirmation of the result. [C3806]

"Estimation of the Deformation Temporal Evolution Using Airborne Differential SAR Interferometry"
This paper presents airborne DInSAR results using a stack of 14 images, which were acquired by the
Experimental SAR (E-SAR) system of the German Aerospace Center (DLR) during a time span of only three
hours and fifteen minutes. An advanced differential technique is used to retrieve the error in the digital elevation
model (DEM) and the temporal evolution of the deformation for every coherent pixel in the image. Furthermore,
some modifications in the differential processing chain are included to deal with the existence of the so-called
residual motion errors, which play a similar role as atmospheric artifacts in the spaceborne case. The detected
deformation of a corner reflector and of some agricultural fields allows to validate the proposed techniques to
measure deformation phenomena with an airborne platform. [C3807]

"Interferometric Triherence for Ground Movements Monitoring"
Minor movements-of the order of 10 cm-of earth surface often precede landslides. Interferometric techniques
have a potential of detecting such movements before a landslide occurs. An interferometric quantity-called
triherence-was adopted for mapping of points where the interferometric phase is stable over at least one triplet
consisting of three consecutive SAR scenes in suitable interferometric conditions. The results from JERS and
ASAR triplets of the two study sites suggest that the triherence measure enables to pick up some points in the
landscape where the phase behaviour of SAR pixels is stable. Most of the stable points were identified in urban
areas but many of them can also be found in natural areas. The initial hypothesis, that in case of sparse
vegetation or sparse forest cover, some highly coherent scatterers might be found, seems to be pertinent even if
it still needs to be thoroughly checked on the ground. [C3808]

"DEM Reconstruction Accuracy in Multi-Channel SAR Interferometry"
Interferometric SAR (InSAR) systems allow the estimation of the height profile of the Earth surface. Maximum
Likelihood (ML) and Maximum A Posteriori (MAP) statistical techniques have shown to be effective for such
problem if multiple interferograms, obtained with different baselines and/or with different frequencies, are used
(multi-channel InSAR). In this paper, we evaluate the reconstruction performance of the considered ML and MAP
statistical height estimation methods in terms of the Cramer-Rao Lower Bounds (CRLB) of the estimated height
values. [C3809]
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"Use of Disdrometer Data for X-Band Polarimetric Radar Simulation and Tropical Rain
Characterization"
Natural variations in raindrop size distribution (DSD) were studied for simulated X band radar response from
October 2004 to July 2005 (normal no-storm conditions) and during September 15th to 16th, 2004 when the
tropical storm Jeanne passed over the island of Puerto Rico. Three types of estimators of rain rates were
examined: A classical estimator R(ZH) and two polarimetric radar estimators R(KDP) and R(ZH,ZDR) . According
to simulation results, the normalized errors (NEs) with respect data disdrometer of R(ZH),R(KDP) and R(ZHZDR)
for all DSD samples in October 2004 to July 2005 data are 40.85%, 14.73%, and 15.83% respectively, while for
the tropical storm Jeanne they are 23.39%, 9.35% and 14.53%. The results show that the estimator R(ZH) is the
most sensitive to variations in DSD. Calibrated R-Z relations where developed for X-band for two conditions:
storm/no-storm. Data from NASA TRMM satellite and rain gauges, the rain rate per hour was used for
pinpointing areas of heaviest rain and for validation. [C3810]

"Improved Rain Attenuation Correction Algorithms for Radar Reflectivity and Differential Reflectivity
with Adaptation to Drop Shape Model Variation"
One important goal of the Collaborated Adaptive Sensing of the Atmosphere (CASA) Engineering Research
Center is to observe and monitor hazardous weather events in the low troposphere (below 1 km) by deploying
networks of small, low- cost radars with small antennas. The first generation of CASA radar networks with dual-
polarization capabilities is being deployed in Oklahoma. To achieve good sensitivity with small antenna size, high
frequencies (X-Band) are selected. It is well known that signals transmitted at such high frequencies suffer
attenuation due to rain along the propagation path. This article describes improved rain attenuation correction
algorithms which correct radar reflectivity (Zh) and differential reflectivity (Zdr.) through measured differential
propagation phase (Phidp). [C3811]

"Advances on DInSAR with ERS and ENVISAT Data using the Coherent Pixels Technique (CPT)"
In this paper, improvements on the Coherent Pixels Technique (CPT) for deformation phenomena monitoring are
presented. Advances are made in the different steps of the algorithm (from data selection to their processing)
improving quality of the results and computational time. Deformation results of different studied areas are
presented revealing the power of DInSAR techniques for risk management and for the understanding of much
geological process. [C3812]

"Testing and Validation of the CASA DCAS System"
We present a system emulator that provides a versatile environment for testing and validating a distributed
system for sensing of the lower atmosphere during its development lifecycle. The emulator, along with its
comprehensive RAPIDS toolbox, provide the necessary infrastructure to experiment with different parameters of
the system to ensure that the system specifications are being met, while also providing the scope of
experimenting with newer configurations and futuristic designs. Extensive monitoring of the system possible
through RAPIDS, allows to expose bugs and performance bottlenecks. The remote experimentation feature of
the system allows several users to drive/monitor the system without requiring physical access to the emulator.
[C3813]

"A Radar Sensing Algorithm by Gabor Theory"
In this paper, an alternative target density function (TDF) is proposed for narrowband radar model. This is
achieved by estimating a new target density function by Gabor theory. It is shown how Gabor transform can be
used to obtaining wideband target density function by transmitting a waveform which is a kernel for this
transform. The windowing characteristics of this theory is plausible to reaching an accurate result. The presented
wideband target density function is developed in a various manner different from the conventional methods.
[C3814]

"Consideration of the Correlation between Beta-angle and Lineament Patterns by Using
Polarimetric SAR Images"
This paper describes the relationship between a polarimetric parameter, the beta-angle, and the lineament
features based on the eigenvalues and eigenvectors of the coherency matrix of the polarimetric SAR (POLSAR)
data. First, coherency matrix was calculated from the Pauli vector of the POLSAR image set. Then, eigenvalues
and corresponding eigenvectors of the coherency matrix were calculated. Subsequently, beta-angle, derived from
the eigenvalue and the corresponding eigenvectors. However, the beta-angle has the potential to represent the
orientation of the scatterer about the radar line of sight. In addition, alpha-angle has been obtained using the
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same eigenvector above. We validate them using fully polarimetric L-band SAR data. The relationship between
these two angles is also discussed, and a two-dimensional feature space is constructed (beta-alpha space). We
then show initial results of applying the beta-alpha space to the Japanese airborne polarimetric and
interferometric SAR (Pi-SAR) to extract features of lineaments as one of the geological features of the land
surface. The results demonstrate that the effectiveness of the proposed extraction algorithm. [C3815]

"Segura River Aquifer (SE Spain) Obtained by Means of Advanced DInSAR"
The hydrological quality of an aquifer system is evaluated by means of two parameters: its capabilities to
transmit water (transmissivity, T) and to store water (storage coefficient, S). In this work, a method based on
temporal data of the surface subsidence is employed to calculate storage coefficients (S) and transmissivities (T)
of the Vega Media of the Segura river aquifer-system. Subsidence data are obtained by means of differential
SAR interferometry. The retrieved values of S for all available wells vary from 3.2 times 10-5to 1.9 times 10-
3m/m. For the only well where water flow is available, a T value of 0.302 m2/day is estimated. First results show
a reasonable agreement between data calculated with this technique and other acquired by means of in situ
measurements. [C3816]

"A Simulation for Synthetic Aperture Radar with Digital Beam-Forming in Elevation"
In conventional SAR system high azimuth resolution and wide swath width are parameters that can not be
improved simultaneously. A High-Resolution Wide-Swath (HRWS) Synthetic Aperture Radar (SAR) system was
design to reconcile those two contradictory requirements. In the paper presented is a simulation of the HRWS
SAR system including some of possible system failures and nonidealities of system components. The goal of the
simulation is the evaluation of the influence of distortions and failures and prediction of the systems performance
in elevation. [C3817]

"Road Extraction from High-Resolution SAR Image on Urban Area"
Because of active and side-look imaging and speckles in the SAR image, the road edge is blur and it is difficult
to determinate the road edge. Therefore, extraction of the road from high-resolution SAR image can't use the
methods that were used to the optical image. In this paper, we research how to extract the information of zonal
road and how to get the vector road from the high-resolution SAR image. Usually, urban road is regular. In
remote sensing image, the road has many characters, such as functional character, spectral character, geometric
character and texture character so on. These characters consist of the knowledge of road extraction. After
accurately expressing the character knowledge with mathematical equations, we can extract the road information
more accurately. Therefore, we must construct road model after analyzing the road characters in the high-
resolution SAR image. Based on the above analysis, we may accurately extract road from SAR image. By our
experiment, the result proves that our method is a good idea. [C3818]

"Sea Ice Type and Open Water Discrimination for Operational Ice Monitoring with RADARSAT-2"
Envisat ASAR alternating polarization (AP) modes are evaluated to determine the potential utility of multi-
polarization data for operational sea ice monitoring in preparation for RADARSAT-2. [C3819]

"InSAR Monitoring of Post-Landslide Activity"
In this study we used differential InSAR techniques to monitor current post slide activity at several landslides
along transportation and energy corridors. The landslide materials vary from rock debris, glacial till to permafrost
alluvium. Our results show that motion is triggered by spring melt and heavy rainfall events. In the northern
Mackenzie Valley pipeline corridor seasonal landslide activity is related to permafrost melt during warm summer
months. [C3820]

"InSAR Derived Deformation Patterns Related to the Aigion Earthquake (Greece)"
The detectability of the deformation pattern produced by the June 15, 1995 Aigion earthquake with DInSAR
techniques is ensured by its magnitude (Mw=6.3), shallow depth and dip-slip mechanism. In this paper, stacking
procedures are applied to a series of ERS interferograms in order to filter out from the differential phase field the
atmospheric signal, and an a posteriori test is used to check the statistical properties of the atmospheric signal
both in time and space. Based on the DlnSAR-derived deformation pattern, a new fault model is proposed that
takes into account the crustal layering of the western part of the Gulf of Corinth. [C3821]

"TerraSAR-X for Oceanography"
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TerraSAR-X is a german X-band radar satellite to be launched in 2006. The system will provide synthetic
aperture radar (SAR) data with high spatial resolution for both commercial and scientific use. The spacecraft will
be equipped with a phased array X-band SAR, which can operate in different polarisations and has furthermore
beam stearing capabilities. In addition the system has a split antenna mode, which is able to provide along track
interferometric information. The instrument is designed for multiple imaging modes like Stripmap, Spotlight and
ScanSAR. Due to its polarimetric and interferometric capabilities as well as the high spatial resolution of up to 1
m, the TerraSAR-X sensor is a very interesting tool for oceanography. The presentation will give an overview of
several applications, which are of both scientific and commercial interest like current and ocean wave
measurements, monitoring of morphodynamical processes or high resolution wind field retrieval. The potential as
well as limitations of the instrument are summarized and compared with existing sensors. Necessary steps to
translate existing C-band SAR inversion algorithms for wind and wave measurements to X-band are discussed.
A strategy is outlined to achieve this by a combination of theoretical investigations and the use of existing
experimental data acquired by both airborne and groundbased X-band radar. [C3822]

"Studies of Ocean Surface Profile Retrieval from Simulated LGA Radar Data"
Retrieval of one dimensional ocean surface profile information is studied through the use of S and X band radar
backscattering data at low grazing incidence. The required backscatter data is obtained through the use of
numerical electromagnetic scattering codes. The simulations compute backscatter at multiple frequencies in each
time step, so that range-resolved radar cross sections are obtained after an FFT operation. Profile retrievals are
obtained through a simple "tilted Bragg" assumption, which allows local incidence angles on the surface to be
directly determined from RCS data. These local incidence angles are then translated into surface slopes, and
further integrated to construct the estimated profile. Initial results from this process are reported in this paper;
further studies are in progress to quantify the overall accuracy achieved as a function of various surface and
sensor parameters. [C3823]

"A New Set of the Parameters for the Terrain Surface Classification in Polarimetric SAR Image
Based on Deorientation of Polarimetric Scattering Vector"
Deorienation theory of polarimetric scattering targets is developed, which transforms the scattering vector of
spatially oriented targets into a certain status with minimization of cross polarization. A new set of the parameters
u,v,w,Psiis defined to describe and classify different terrain surfaces. Based on the vector radiative transfer
(VRT) model of non-spherical particles above a rough surface, numerical simulations illustrate the parameters
u,v,w,Psiand the entropy H. These parameters are applied to the unsupervised classification in polarimetric
images. The terrain surfaces of polarimetric SIR-C and airborne SAR images are classified and orientation-
analyzed. [C3824]

"Bistatic Radar Cross Section Measurements of Ocean Scattered GPS Signals from Low Earth
Orbit"
Signals from the Global Positioning System are constantly being scattered off the entire Earth's surface. These
signals can be detected from airplanes, surface platforms and in Low Earth orbit and are known to contain
information on the oceans. Recently, a new opportunity to study GPS reflections in space has been realized with
the launch in October 2003 of the United Kingdom's Disaster Monitoring Constellation (UK-DMC) satellite. The
UK- DMC carries a dedicated GPS reflections receiver and a custom designed downward facing antenna. Using
this GPS experiment it is possible to process surface scattered signals and estimate the ocean wind and waves.
This paper will present a method for calculating a bistatic radar cross section (BRCS) for ocean scattered GPS
signals. This method will then be applied over a range of signals detected by the UK-DMC experiment. For
purposes of comparison, numerous data collections have been collocated with National Data Buoy Center
(NDBC) buoys. These buoys provide an independent measurement of the ocean wind, waves and often a wave
frequency spectrum from which the surface mean square slopes, an indication of ocean roughness, can be
determined. BRCS values have been estimated over a range of ocean conditions (from less than 2 m/s winds to
greater than 14 m/s winds) and vary generally as expected when compared to buoy measurements of the ocean
wind and waves. An empirical relationship between the estimated BRCS and the ocean wind speeds and surface
roughness will be presented for a limited set of data gathered by the UK-DMC experiment. [C3825]

"A Multiple-Band Algorithm for Separating Land Surface Emissivity and Temperature from ASTER
Imagery"
We intend to propose a multiple-band algorithm which can simultaneously retrieve land surface temperature and
emissivity from ASTER data. We build four radiance transfer equations for ASTER band 11, 12, 13, 14, which
involve six unknown parameters (average atmosphere temperature, land surface temperature and four bands
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emissivity). We also analyze the emissivity characteristics of common objects about 160 kinds provided by JPL
spectral database between thermal band 11, 12, 13, 14 and find that there is approximate linear relationship
between them. For common 80 kinds terrors, the average emissivities error of band 11 and 14 are all under
0.01, the max emissivity error is under 0.0097 for band 11 and 14. So we can obtain six equations and six
unknown parameters. In order to improve the accuracy, we can make some classification before retrieving land
surface temperature. We can use three methods to resolve the equations. The first is that we make classification
for image and get different equation, then resolve the equation. The second is Least-squares. The third is that,
we can simulate database according to the characteristics of objects and utilize the neural network to resolve
equations. The analysis indicates that the neural network can improve the practical and accuracy of algorithm.
[C3826]

"An Overview of Hampton Universitys 48-Inch Lidar System"
In 2004 Hampton University was the benefactor, via governmental surplus, of a world-class lidar system that is
built around a 48-inch diameter-receiving telescope. LIDAR, is an acronym for light detection and ranging, which
is the optical analog of microwave radar. The telescope for the LIDAR system has been positioned in HU's
Observatory so that data can be taken at the zenith, viewing the sky through the movable dome roof. The
proposed research develops a new capable LIDAR at HU for investigating novel laser remote sensing
techniques and devices to strengthen our remote sensing program. This paper outlines HU's 48-inch lidar
system, and the expected measurements it makes. Once the 48-inch LIDAR system is fully operational at HU it
is to be a part of the Cloud-Aerosol LIDAR and Infrared Pathfinder Satellite Observation (CALIPSO) Quid Pro
Quo Validation program. The program is important in validating the calibration and algorithms for the CALIPSO
data. Data was taken while CALIPSO overpasses, and comparisons made. [C3827]

"Estimation of Friction Velocity Using Tower Based Marine Radars"
The friction velocity is estimated from image sequences of a marine Radar, which operates at grazing incidence
with X-band at horizontal polarization in transmit and receive. Therefore, radar image sequences are analyzed in
space and time. The direction of the friction velocity is extracted from streak like features visible in the image
resulting from the temporal integrated radar image sequence. The orientation of these streaks are determined by
derivation of local gradients of the radar images. The magnitude of the friction velocity is derived from the
measured normalized radar cross section by a geophysical model function (GMF), which is parameterized by
training of a Neural Network. For further improvement of the GMF the radar retrieved signal to noise ratio, which
is strongly related to the significant wave height, is taken into account. The methodology is validated at FINO-I,
a research platform in the North Sea, were various meteorological and oceanographical parameters are
measured on an operational basis. The radar retrieved friction velocities are compared to in-situ wind directions
as well as to the friction velocities estimated from in situ measurements using the TOGA COARE formulation.
The comparison resulted in a standard deviation of 13deg for wind direction and 0.41 ms-1for the magnitude of
the friction velocity. In contrast to traditional measurements the retrieval of friction velocity from marine radars is
free of platform induced effects, e.g., turbulence, and can be used from moving platforms. [C3828]

"Oil Spill Surveillance and Tracking with Combined use of SAR and Modis Imagery: A Case Study"
The use of satellite remote sensing for oil spills detection has been attempted, traditionally, with synthetic
aperture radar (SAR) sensors. These sensors are the most suitable instruments to the detection of slicks, since
they damp strongly short waves measured by SAR and oil spills appear as a dark patch on the SAR image.
However, SAR systems do not offer the required temporal acquisition rate of the same area, to guarantee the
possibility to monitoring large oil spill movement on the sea. We propose the use the Modis (Moderate
Resolution Imaging Spectroradiometer) images acquired in sun glint conditions to reveal smoothed regions such
as those affected by oil pollution. In this work we present a case study, in the Mediterranean Sea near the
French coast, in which we have applied this methodology to a large oil spill detected on a SAR image of the 8th
July 2002. Using two Modis acquisition in the same day, one by Modis/TERRA 20 minutes later the ERS2-SAR
acquisition and the other by Modis/AQUA 80 minutes later the first Modis acquisition, we show that it is possible
to surveil the oil spill in its movement towards north-west. Wind speeds and directions at 10 m above the sea
surface were retrieved using the semi- empirical backscatter model CMOD4 on the SAR image, and utilized to
track the movement of oil spill. Surface wind vectors predicted by the meteorological ECMWF model were
exploited as guess input to SAR wind inversion procedure. The comparison between Modis images and the
predicted position of the oil spill show an adequate agreement. [C3829]

"A Marine-Radar Wind Sensor"
A method, called WiRAR, is developed to measure the wind vector using a marine X-band radar as sensor.
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WiRAR extracts local wind directions from wind induced streaks, which are visible in radar images at scales
above 50 m. It is shown that the streaks are very well aligned with the mean surface wind directions. Wind
speeds are derived with WiRAR from the normalized radar cross section (NRCS), by parametrization of its
dependency on the wind vector, which was performed by training of a Neural Network. The dependency of the
NRCS on sea state and atmospheric parameters, such as air-sea temperatures and humidity, were studied with
respect to further improvement of WiRAR. Therefore, sea state parameters are extracted from radar-image
sequences by derivation of the Signal-to-Noise Ratio (SNR) and wave phase speed at the spectral peak cp. The
SNR is directly related to the significant wave height Hs- Recently, the research platform FINO-I has been set-
up in the German Bight. This platform provides various environmental data, such as wind measurements at
different heights of up to 100 m for studying the atmospheric boundary layer, as well as air-sea temperatures,
humidity, and other meteorological and oceanographical parameters. WiRAR is applied to radar-image
sequences acquired by a marine X-band radar aboard FINO-I. The derived wind vectors are compared to wind
measurements at the platform. The comparison of wind directions resulted in a correlation coefficient of 0.99 with
a standard deviation of 12.8deg and for wind speeds with a correlation coefficient of 0.99 with a standard
deviation of 0.41 ms-1, respectively. In contrast to traditional offshore wind sensors, the retrieval of the wind
vector from the backscatter of the ocean surface makes the system independent of the sensors motion and
installation height and reduces the effects due to platform induced blockage and turbulence effects. [C3830]

"Effects of Wind on Internal Waves Synthetic Aperture Radar Images"
A theory of internal wave synthetic aperture radar (SAR) imaging has been improved by applying Korteweg-de
Vries (KdV) equation, Bragg back scatter model, and replacing surface wave action equation with high frequency
ocean wave spectrum balance equation. An analytical expression for an ocean internal wave SAR image will be
obtained. Based on the new theory, the effects of wind on internal waves SAR images are studied with
theoretical and scale analysis. The results indicate that the effects of wind are comparable with the hydrodynamic
parameters, and the signature of internal waves can be imaged on the SAR only when oceanic state is low. The
results agree well with some observations. [C3831]

"Mapping of Snow Water Equivalent and Snow Coverage from Combined EO and in situ Data for
Climatic Studies and Hydrological Forecasting Models"
Information on physical snow cover characteristics, such as snow water equivalent (SWE) and the areal
coverage fraction of snow covered area (SCA), can be obtained from space-borne remote sensing data. The
feasible instruments include optical spectrometers and microwave radars (SCA mapping), and microwave
radiometers (SWE mapping). As data assimilation techniques are applied, the EO data-derived information can
improve the performance of river discharge forecasting models and the knowledge on snow climatology. The
results discussed here indicate that the assimilation of EO data-based SCA estimates to hydrological modeling
significantly improves the accuracy of operational river discharge forecasts. The results also indicate that the
employment of space-borne microwave radiometer data using the data assimilation technique improves the SWE
or snow depth mapping accuracy when compared with the use of values interpolated from synoptic observations.
[C3832]

"Using Shuttle Radar Topography Mission Elevation Data to Map Mangrove Forest Height in the
Caribbean"
In this paper we describe a methodology to map mangrove forests in 3D in the Caribbean region. We used
shuttle radar topography mission (SRTM) elevation, lidar and field data to estimate mangrove mean tree height
at the landscape scale. This paper emphasizes two regions which are undergoing ecosystem restoration
activities: The Everglades National Park, USA and Cienaga Grande de Santa Marta, Colombia. In these regions
we used, respectively, airborne and spaceborne (ICEsat (ice, cloud,and land elevation satellite )) lidar data to
calibrate SRTM data and estimate mean tree height. Our results show the method is accurate if mangrove forest
canopy vertical structure is well characterized. [C3833]

"Aquarius Mission Technical Overview"
Aquarius is an L-band microwave instrument being developed to map the surface salinity field of the oceans from
space. It is part of the Aquarius/SAC-D mission, a partnership between the USA (NASA) and Argentina
(CONAE) with launch scheduled for early in 2009. The primary science objective of this mission is to monitor the
seasonal and interannual variation of the large scale features of the surface salinity field in the open ocean with
a spatial resolution of 150 km and a retrieval accuracy of 0.2 psu globally on a monthly basis. [C3834]

"The Aquarius Scatterometer: An Active System for Measuring Surface Roughness for Sea-
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Surface Brightness Temperature Correction"
The Aquarius scatterometer is a total-power L-band radar system for estimating ocean surface roughness. Its
measurements will enable the removal of wind effects from the Aquarius radiometer ocean-surface brightness
temperature measurements being used to retrieve ocean salinity. The Aquarius scatterometer is a relatively
simple, low-spatial resolution power-detecting radar, without ranging capability. But to meet its science
requirement, it must be very stable, with repeatability on the order of 0.1 dB over several days, and calibrated
accuracy to this level over several months. Data from this instrument over land as well as ocean areas will be
available for a variety of geophysical applications. [C3835]

"Comparison of PolSAR Speckle Filtering Techniques"
The objective of this paper is to compare the most widely used and the most recent speckle polarimetric
synthetic aperture radar (PolSAR) filters. Two new conceptual approaches in PolSAR filtering are evaluated on
simulated PolSAR images. The criteria of comparison includes indicator of speckle reduction capability, edge
sharpness and preservation of scattering properties. Results indicate better performances with the partial
differential equation (PDE) -based filters. [C3836]

"Spatially Variant Restoration for Polarimetric Synthetic Aperture Radar Imagery"
A. spatially variant speckle filter is proposed for multi-look polarimetric synthetic aperture radar (POLSAR)
imagery. The central idea is that the filtering is applied only to homogeneous areas based on the scattering
properties, while for detected edges, lines and point-like textural features, the original complex covariance matrix
of these features is restored in order to preserve the actual features. The capabilities of the proposed filter were
examined using nine-look NASA/JPL POLSAR C-band data. Based on the obtained results, the proposed filter
showed a promising performance in speckle removal and radiometric preservation. Moreover, the point-like
textural features as well as structural features (i.e. edges and lines) were well-retained in the filtered outputs.
[C3837]

"Polar Decomposition and Polarimetric SAR Analysis: A Quaternion Approach"
We assess here the use of polar decomposition in SAR polarimetry, based on the quaternion formalism.
Quaternions are helpful to obtain compact and original expressions of polar decomposition parameters, with
straightforward extensions in bi-static polarimetry. Once the formalism of quaternions has been presented, both
coherent and incoherent polarimetry approaches are discussed in this joint framework of polar decomposition and
quaternions. Preliminary tests and comparisons with Cloude-Pottier parameters are conducted on
ONERA/Ramses SAR data takes. [C3838]

"Classification of Polarimetric SAR Data Using Spectral Graph Partitioning"
A new approach for classification of Polarimetric Synthetic Aperture Radar (POLSAR) data is proposed using
segmentation that is formulated as a graph partitioning problem. This work is motivated by the fact that human
experts are very good at visual interpretation and segmentation of POLSAR data, which is often challenging for
automated analysis techniques. Spectral graph partitioning, a framework that has recently emerged in computer
vision for solving grouping problems with perceptually plausible results, is used with modifications necessary to
accommodate POLSAR data. Using the similarity of edge- aligned patch histograms and spatial proximity,
classification performance that is superior to the Wishart classifier is achieved. This approach also provides a
way to combine region-based and contour-based segmentation techniques, as it can accommodate different
representations of polarimetric data as well as other data sources (e.g., optical imagery). [C3839]

"Scattering and Propagation of Polarimetric Radar Signals in Storms and Clouds"
The introduction of differential reflectivity (Zdr) and propagation differential phase (Phidp) was originally intended
for improving radar estimates of rainfall rate. These parameters together with the effective reflectivity factor (Zh)
proved to be very useful for other applications as well. They have been shown to produce significant
improvements over conventional single polarization radars in discriminating liquid and ice phase hydrometeors
and, with the aid of several other polarimetric parameters (linear depolarization ratio and co-polar correlation
coefficient), for classifying different hydrometeor types. Radar techniques developed for these purposes are being
used in research applications and will soon become operational tools. The classification of ice phase
hydrometeors and the quantitative estimation of their bulk parameters (e.g., median size, ice mass content, etc.)
are necessary for better understanding storms and clouds. As methodologies are developed for extracting more
information about hydrometeors using polarimetric radars, it becomes increasingly important to model the
hydrometeors more accurately. Their shape, size, fall behavior, and composition must be represented with
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sufficient detail, capturing the dominant features that influence the measured radar parameters. This paper
reviews developments in hydrometeor modeling for dual-polarization radar remote sensing applications. The use
of these modeling results in various applications such as rainfall rate estimation and hydrometeor classification
are illustrated with the aid of experimental measurements. The first application of the "self-consistency" principle
is discussed using dual-frequency polarimetric radar parameters (S-band Zhand Zdrwith X-band Zhand specific
attenuation Ah). [C3840]

"Relation Between Coherence, Forest Biomass, and L-band 0"
Relation between coherence, forest biomass, and L-band sigma0were examined by using the L-band data taken
by Japanese Polarimetric and Interferometric Airborne SAR (PiSAR). Several PiSAR observations were
performed over a well-managed national forest, in which four kinds of conifers were dominantly planted. A
coherence map over the forest area was made from two flight data, whose observation interval was about 30
minutes. The coherence in this site are ranging from 0.5 to 0.8. High coherence values of 0.7 ~ 0.8 were
appeared at the young stands. On the other hands, some stands with high biomass also show high coherence
value. Since the coherence values are weakly correlated with sigma0HHand sigma0HVat the stands with high
biomass, the high coherence value and the high sigma0value are considered to be the same origin. The
regression curve between the coherence and a stem volume derived in this analysis shows higher coherence
value than the other two JERS-1 (L-band) 44-day pair data and one ERS 1/2 C-band 1-day pair data. This may
be due to the shorter repeat-cycle of the PiSAR pair data and difference of the scattering elements. [C3841]

"Yamase-derived Gap Winds Off the Western Hokkaido Coasts and Their Effects on Sea Surface
Temperature Fields"
Suttu, which is located in the western Hokkaido, is known to be the 4thstrongest windy place in Japan, where
topographical gaps efficiently develop strong winds. These gap winds over the ocean and their effects on sea
surface temperature (SST) fields are investigated by scatterometer- and synthetic aperture radar (SAR)-observed
wind fields and the Advanced Very High Resolution Radiometer (AVHRR)-derived SST data. The SAR wind field
observed by a wide-swath ScanSAR mode reveals a series of wind jet/wake patterns, which correspond to
upstream land topography. The strong jets extend offshore over 100 km. It is found by several SAR-derived wind
fields that these gap winds develop under the condition of upstream easterly winds. The easterly winds are
common in spring and summer, which are known as the Yamase phenomena in northern Japan. Low/high SST
patterns, which correspond to the jet/wake, are frequently observed off the western Hokkaido coasts in
summertime. We create a composite image of the SST spatial anomalies for windy days, based on insituwind
measurements in Suttu. The composite image shows well-defined local SST cooling/warming stripes along
general wind jet/wake regions. These are probably induced by the difference of the diurnal warming amplitude.
[C3842]

"Wetland Characterization using Polarimetric RADARSAT-2 Capability"
Wetlands play a key role in regional and global environments and are critically linked to many major issues such
as climate change, water quality, the hydrological and carbon cycles, and wildlife habitat and biodiversity.
Mapping wetlands and monitoring their change in a systematic and repeatable manner for the Canadian Wetland
Inventory (CWI), led by the Canadian Wildlife Service of Environment Canada (EC), are important in order to
manage and protect significant wetland areas in Canada. The use of RADARSAT-1 Synthetic Aperture Radar
(SAR) data has been shown to be important for wetland water extent characterization. However, the limited
capability of RADARSAT-1's single-polarization C-band SAR in vegetation type discrimination makes the use of
clear-sky- dependent visible near-infrared (VNIR) satellite data necessary for wetland mapping. In this paper,
the unique polarimetric capability of RADARSAT-2 is investigated for wetland classification. The roll invariant
incoherent target decomposition, the TSVM-ICTD [11], is used for optimum characterization of wetland target
scattering. It is shown that like RADARS AT-1 HH polarization, the magnitude of the complex symmetric
scattering is not effective for vegetation type discrimination. The phase of the symmetric scattering type has to
be used for a more complete characterization of wetland vegetation species. This new phase scattering
parameter introduced in [11] has been shown to be very promising for wetland classification using Convair-580
polarimetric SAR data. [C3843]

"Design and implementation of PALSAR Ground Data System at ERSDAC"
The Phased Array type L-band Synthetic Aperture Radar (PALSAR) is one of the imaging sensors onboard the
Advanced Land Observing Satellite (ALOS) launched on January 24, 2006. The antenna of PALSAR is beam
steerable to realize a variety of off-nadir angles. There are multi-polarimetric (dual and quad) observation modes
and single polarimetric modes. It has also ScanSAR modes to observe a wide swath (250 km-350 km). PALSAR
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Ground Data System (GDS) has been developed at ERSDAC since 1999. In the system, raw data provided from
JAXA are processed to SAR images as final products which are archived and distributed to the worldwide users.
The SAR data processor of PALSAR GDS is designed to achieve optimal data quality as well as maximum
performance to meet the requirements from various users. [C3844]

"Dual-polarization Developments at CNR: Past and Present Research"
This paper reviews the research activities carried out by the radar meteorology group that was established at the
Institute of Atmospheric Physics of the National Research Council of Italy. The group started in the late 1970s,
and, after the publication of a keystone paper on the use of linear polarization by Seliga and Bringi (1976), its
primary focus has been on po- larimetric radar techniques and their meteorological applications. The research
efforts, realized through close cooperation first with Pennsylvania State University and later with Colorado State
University, have produced positive results that have contributed to a spread in the knowledge of dual-
polarization techniques and in learning important information about microphysical processes in clouds and
precipitation. This paper highlights some of these research achievements. [C3845]

"Development of a C-band Polarimetric and Pulse Compression Radar in Okinawa, Japan"
National Institute of Information and Communication Technology (NICT, formally CRI) has developed a new C-
band (5340 MHz) multi-parameter Doppler radar system with a bistatic Doppler radar network to establish the
next-generation technology of rain observation for meteorological and hydrological applications such as weather
forecasts and run-off analysis in predicting floods. This new radar is named COBRA (CRI Okinawa Bistatic
polarimetric RAdar). The weather targets of this system are typhoons, Baiu-frontal rainfall, meso-scale
precipitation in subtropical zones, and clear air turbulence. Two transmitter (klystron) units are used for the
polarization observation. The transmission polarization for each pulse is selected from six possible polarizations.
Additionally, NICT has developed equipment for weather radar that modulates the transmitting signal and
demodulates the received signal (i.e., a pulse compression function). This equipment has been added to the
existing COBRA system, forming a new system referred to as COBRA+. The COBRA+ system uses two
traveling-wave tube amplifier (TWTA) transmitter units. [C3846]

"Chill Radar Dual Polarization"
The CHILL radar was originally designed as dual polarization radar. It was put into operation in late 1971. The
original concept was a dual frequency X-band and S-band system. In 1972, the idea of using it as polarization
radar was suggested by Drs. Tom Seliga and Viswanathan Bringi. After several years, the X-band radar was
discarded and the system became a dual polarization radar instead. This discussion outlines the changes that
were preformed on the system to make it a good polarization system. The radar was dual polarization capable
from the beginning with a switch which changed the polarization of the transmit signal. A short list of the
changes that were made in the radar and there success and problems are presented. The changes started with
an electrical operated switch (original design) which took a second to switch but no special processing; a
modified processor and the same switch changing to a 4 second cycle; a ferrite switch with 2 microseconds
switching time and changing the processor to one with more channels; two channel separate transmitter and
receiver; new antenna; and finally a second new antenna. Most of these upgrades also involved signal
processing updates. [C3847]

"The Development of the Chilbolton Radar 1977 to 1988"
The development of the Chilbolton Radar as a fast switched linear dual-polarization radar is given for the period
1977 to 1988. Reasons are given for the direction of the development, the solution of technical problems in the
context of the technology of the time and the significance of international collaboration that gave impetus to the
work. [C3848]

"The Application of AMSR-E Soil Moisture for Improved Global Agricultural Assessment and
Forecasting"
Soil moisture is estimated by the U. S. Department of Agriculture (USDA) Production Estimates and Crop
Assessment Division (PECAD) by utilizing a modified two-layer Palmer water balance model derived from
temperature and precipitation observations. It is envisaged that these soil moisture estimates can be improved by
integrating passive microwave data which has greater temporal frequency and covers larger spatial domains
than available in the past. By integrating direct observations from the EOS Advanced Microwave Scanning
Radiometer (AMSR-E) into the current PECAD soil moisture model, more accurate soil moisture and
correspondingly crop yield estimates may be possible. This paper presents a methodology for soil moisture data
assimilation using a simple bias correction and 1D Ensemble Kalman Filter data assimilation algorithm. An
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outline of the technical approach is presented. [C3849]

"Ground-based Radar Interferometry for Terrain Mapping"
First Page of the Article [C3850]

"Suppression of Surface Clutter Interference with TRMM Precipitation Radar Observation"
First Page of the Article [C3851]

"Joint Statistical Distribution of Multi-Baseline SAR Interferograms"
First Page of the Article [C3852]

"Interferometric Model Order Selection: Validation of ITC Methods with Airborne Three-antenna
SAR Data"
First Page of the Article [C3853]

"Global Precipitation Map using Satelliteborne Microwave Radiometers by the GSMaP Project:
Production and Validation"
First Page of the Article [C3854]

"Comparison of MODIS Atmospheric Water Vapor Retrieval, Meteorological Models Tropospheric
Delay Estimation with the Results Derived from GPS"
First Page of the Article [C3855]

"Bright Band Reference Technique to Adjust the Observation of Spaceborne Radar"
First Page of the Article [C3856]

"Comparison of Instantaneous Rain Rate of Stratiform Rainfall from TRMM/TMI with PR"
First Page of the Article [C3857]

"Speckle Filtering of PolSAR and PolInSAR Images using Trace-based Partial Differential
Equations"
First Page of the Article [C3858]

"Significance of LiDAR Return Signal Intensities in Coastal Zone Mapping Applications"
First Page of the Article [C3859]

"Dynamic Filtering and Mining Triggers in Mesoscale Meteorology Forecasting"
First Page of the Article [C3860]

"Exploring Small Footprint Lidar Intensity Data in a Forested Environment"
First Page of the Article [C3861]

"The Influence of Lidar Acquisition Settings on Canopy Penetration and Laser Pulse Return
Characteristics"
First Page of the Article [C3862]

"Real-Time Processing Algorithm for Wide Swath Radar Interferometry of Ocean Surface"
First Page of the Article [C3863]

"Confirmation of the Surface Displacements by Using ENVISAT Repeat-pass Interferometry in East
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Coast of Taiwan"
First Page of the Article [C3864]

"Simulation of Nadir Looking P-BAND Radar Return for Biomass Retrieval Applications"
First Page of the Article [C3865]

"Multi-variate Bayesian Classification of Soil Drainage using Feature-level Fusion of Topographic
and Hydrologic Data"
First Page of the Article [C3866]

"Comparison of Forest Canopy Structures in SRTM to LIDAR Data"
First Page of the Article [C3867]

"Measuring Urban Parcel Lawn Greenness by Using an Object-oriented Classification Approach"
First Page of the Article [C3868]

"Evaluating the Potential of SAR-R99B L and X Bands Data for Amazon Deforestation Increment
Mapping"
First Page of the Article [C3869]

"Using ERS-1 and ASAR Imagery for Mapping Forest in French Guiana"
First Page of the Article [C3870]

"Hierarchical Land-Use Classification Using Optical Imagery and LiDAR Data"
First Page of the Article [C3871]

"A SAR Image Classification Method Based on Dempster-Shafer Theory and Markov Context with
Parametric and Kernel Method Estimation"
First Page of the Article [C3872]

"Influence of Snow and Plant Covers on the Seasonal Radar Remote Sensing Signal Variations"
First Page of the Article [C3873]

"Comparison of Antarctic Ice Sheet Elevation Between ICESat GLAS and InSAR DEM"
First Page of the Article [C3874]

"Research of the Effect Produced by Transients on the Correlation Properties of the Signals with
Pseudorandom Phase Shift Keying in the Systems of the Radar Remote Sensing of the Earth"
First Page of the Article [C3875]

"Optimal Polarimetric Radar Rain Rate Estimator for Semi-arid Regions"
First Page of the Article [C3876]

"Polarimetric Covariance Matrix Least Squares Estimation for Weather Radar Applications"
First Page of the Article [C3877]

"High Wind Vector Retrieved from SSM/I"
First Page of the Article [C3878]

"Modelling Systematic Residuals in Absolute ZTD Estimation from GPS"
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First Page of the Article [C3879]

"An Improved High Resolution Wind Ambiguity Removal Procedure for SeaWinds"
First Page of the Article [C3880]

"Attenuation Statistics for X-band Radar Design"
First Page of the Article [C3881]

"Statistical Modeling for Spatiotemporal Radar Observations and Its Applications to Nowcasting"
First Page of the Article [C3882]

"TRMM-derived Range-adjustment of Ground-based Radars in two Mediterranean Countries"
First Page of the Article [C3883]

"Accuracy and Limitations of Airborne LiDAR Surveys in Coastal Environments"
First Page of the Article [C3884]

"Monitoring Snow Cover Characteristics with Multifrequency Active and Passive Microwave
Sensors"
The importance of microwave sensors in monitoring snow parameters is well recognized. However, several
problems are still open regarding the reliability of remote sensing for operational use. In 2002-2005 a series of
ERS SAR and ENVISAT ASAR images were collected on the Italian Alps to monitor the temporal evolution of
snow cover. In the same time a long sequence of multi-frequency radiometric data was collected with ground
based sensors. The measurements confirmed the potential of microwave active and passive sensors in
monitoring the extent of wet snow cover and in estimating the liquid water content of wet snow and the snow
water equivalent of refrozen snow. [C3885]

"Hurricane Winds Measured with Synthetic Aperture Radars"
Since 1999 several synthetic aperture radar (SAR) images of hurricanes have been acquired by the Canadian
satellite RADARSAT-1 as well as the European satellite ENVISAT. Several of these SAR images have captured
hurricanes of category 4 and 5. These SAR images provide a unique opportunity to investigate the utility of SAR
data for estimation of hurricane winds as well as for the improvement of hurricane forecasting. Using the SAR
wind retrieval algorithm WiSAR, we have obtained good accuracies (root mean square error of 18' circ and 1.5
ms-1) for low to moderate wind speed conditions. The algorithm enables one to retrieve wind fields with a
resolution of up to 300 m over a swath width of up to 500 km. WiSAR is an algorithm, which has shown to give
good results under low and moderate wind conditions. The algorithm extracts wind directions from wind induced
streaks imaged by the SAR at scales above 200 m. Wind speeds are extracted from the SAR measured
normalized radar cross section (NRCS) utilizing the C-band model CMOD5, which describes the dependency of
the NRCS on wind. It will be shown that the algorithm enables to measure wind directions as well as wind
speeds of over 50 m s-1. The SAR-retrieved wind fields are compared to results of a high resolution numerical
hurricane model. [C3886]

"L-band Polarimetric Interferometry in Boreal Forest Parameter Estimation, a Case Study"
In this study we concentrate on the application and validation of forest height estimation by polarimetric SAR
interferometry for boreal forest. The study material was collected during the FinnSAR campaign, carried out in
Finland in fall 2003. The main instruments of the campaign were E-SAR airborne radar (L- and X-band) and
HUTSCAT helicopter-borne profiling scatterometer (X- and C-band). The validated forest height estimation
algorithm is based on random volume over ground (RVoG) model inversion by using POLinSAR data. We
compare POLinSAR-derived forest height with results from profiling HUTSCAT scatterometer measurements and
with ground measurements and discuss the results. Our results show that the forest height values, estimated by
means of two different instruments, are in good agreement. [C3887]

"Tropical Cyclone Parameters Derived from Synthetic Aperture Radar (SAR) Images"
Ocean waves play an important role in the dynamics of extreme events like hurricanes or typhoons by
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conditioning the air/sea fluxes of momentum, heat and moisture. In this study a data set of ENVISAT ASAR
Scan SAR images (400 times 400 km coverage) are used to observe the structure of tropical cyclones and
typhoons at the sea surface. The following features of hurricanes were determined: wavelength and direction of
boundary layer rolls for information of mixed boundary layer depth, radius of maximum wind speed, sea state in
terms of wavelength, and direction. These image parameters are related to parametric models of hurricanes and
validated by aircraft measurements from the National Hurricane Center (NHC). The work aims at the
improvement of prediction of the cyclone track, intensity and sea state at these high wind speed conditions. The
paper focuses on two illustrative case studies from August 2005, e.g., images of Hurricane Katrina acquired over
the Gulf of Mexico and of Typhoon Talim acquired over the NW Pacific. [C3888]

"Progress in Determination of Wind Vectors from SAR Images"
During the past decade, the ability to determine detailed information of ocean surface wind from Synthetic
Aperture Radar (SAR) has been generally accepted. It is expected that SAR will provide all-day and all-weather
wind parameters with high spatial resolution and high accuracy, which would provide valuable data to marine
weather forecasters and SAR model designers. However, the methodology for retrieving wind fields from SAR is
far from complete. Present procedures require that a prior wind direction must be available in order to get wind
speed information from SAR images. Errors in wind direction can result in significant biases in the SAR-retrieved
wind speed. The prior wind direction can be acquired from measurements of other instruments (scatterometer,
buoys etc.), from meteorological model outputs, or from wind-induced slicks if evident in the SAR images. The
latter method may be limited by the image; many SAR images don't have any obvious wind-induced slicks. He et
al. [2005] developed a new gradient method model (GM), which can retrieve wind directions from SAR images
without trying to infer slicks. However, thus far, this method can only be used in relatively uniform wind field
situations. In this paper, two modifications to the GM method have been developed by introducing an optimal
analysis method. Wind speed and direction (with ambiguity) can be retrieved directly. In this method, sigma0from
two overlapped sub-blocks of the SAR image are used to retrieve wind parameters, which would violate the
original GM method, because it cannot be used in highly varied winds, such as hurricanes. The chief advantage
of this method is that wind speed can be retrieved without additional reference wind directional information. The
wind direction ambiguity can be removed by background geophysical information of the SAR image or by in-situ
measurements. Two cases are considered to illustrate this new method. One is a simulated image with relatively
uniform w--ind field, and the other is a Radarsat-1 image which captures the eye of hurricane Isabel before it
made landfall in North Carolina in 2003 as a category 2 storm. In both cases, the retrieved wind result is shown
to compare well with Quickscat measurements and in-situdata. However, error exists for highly-varied wind field,
especially for the retrieved wind direction. Future investigation will focus on this limitation, and also conduct
further comparisons. [C3889]

"Severe Weather Applications over the Oceans using ERS SAR Wavemode Data"
Due to the relatively small amount of in situ data available for the open oceans, particularly during extreme
events, under such conditions remote sensing techniques take an important role in the retrieval of geophysical
information. Up to now the only remote sensing system capable of providing information on two dimensional sea
state on a global and continuous scale and under all weather conditions is the Synthetic Aperture Radar (SAR).
In the scope of the project Wave Atlas, ESA provided a two years wave-mode dataset of ERS-2 SAR raw data,
mainly collected during 1999 and 2000, which was reprocessed to single-look- complex imagettes at DLR using
the BSAR processor. In this study the data were used for a statistical evaluation resulting in global ocean maps
of different basic image parameters and oceanic parameters like wind speed, significant wave height, mean
period and their respective regional and temporal variability during the seasons of the year using the empirical
algorithms CWIND1.0 and CWAVE1.0. Global statistics are given for the time frame of 1998 to 2000 and
examples of severe storms are analysed in detail. In future, the reprocessing of wavemode data is planned to be
extended to the full lifetime of ERS-1 and ERS-2, which is at least 1991-2006. As wave mode data are also
available from the ENVISAT mission, there is the possibility for future expansion. [C3890]

"The Results of Spatio-Temporally Combined, Microwave Active-Passive Measurements of Snow,
Bear and Vegetated Soil at 37GHz"
In this paper preliminary results of simultaneous and spatially coincident, polarimetric measurements of snow,
bear and vegetated soil microwave reflective (radar backscattering coefficient) and proper radio thermal emission
(brightness temperature) characteristics at 37GHz are presented. [C3891]

"Polarimetric Passive Microwave Signatures and RFI Suppression During the Soil Moisture
Experiment/ Polarimetry Land Experiment in 2005"
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The Soil Moisture Experiments in 2005 (SMEX05) and Polarimetry Land experiments (POLEX) were conducted
jointly by the US Naval Research Laboratory, the USDA ARS Hydrology and Remote Sensing Laboratory and
other cooperators in Ames, Iowa between 13 June and 3 July 2005. Leveraging upon proven methodology and
existing facilities and experience from the preceding SMEX02 experiment, SMEX05/POLEX was designed to
address algorithm development and validation issues related to current and future soil moisture sensor systems,
including enhancement of the Aqua AMSR-E and WindSat soil moisture validation. It also encompasses three
unique elements in its scientific objectives: (1) Exploration of unique polarimetric information from satellite
sensors such as WindSat and CMIS for soil moisture with supporting NRL aircraft instrumentation. (2)
Exploration of diurnal effects associated with soil, vegetation and atmosphere at the 6 am/6 pm observing times
of WindSat, CMIS, Hydros, and SMOS. (3) Statistics and mitigation of RFI for CMIS risk reduction. In this paper,
we present an overview of the experiment and some preliminary data analysis. [C3892]

"Forest Parameter Estimation Using JERS-1 Repeat-pass Interferometry: Stem Volume Retrieval
in Siberia and Sweden"
This paper presents results from estimation of stem volume in boreal forest using backscatter and interferometric
coherence from the L-band SAR on the Japanese Earth Resources Satellite (JERS-1). Five test areas in Siberia
and one in Sweden have been included in the study. Data from 14 JERS-1 44-day pairs from Siberia and 12
pairs covering the Swedish test area have been evaluated. The best multitemporal combinations of the
measurements give relative RMSE values ranging from 33% to 48%. When considering one of the two
observables only, the lowest retrieval errors are obtained under frozen conditions when inverting the coherence
and under unfrozen conditions when inverting the backscatter. [C3893]

"SAR Interferometric Approaches for the Analysis of Structural Forest Parameters: State of the Art
and Perspectives for Brazilian Studies"
This paper presents three practical examples of airborne InSAR data application to improve the knowledge of
forest structures. Two experiments were done in the Amazon tropical forest to study the spatial distribution of
VLTs in the primary forest using LM filtering and a series of Markov processes and others, to map and model
the estimation of biomass variations in primary and secondary forests. The third experiment refers to the relation
of SAR data and the volumetric configuration of Eucalyptus sp. stands. The advances on the analysis of
PolInSAR data are very helpful to increase, in the near future, the regional inventorying of land cover changes in
the Brazilian territory. [C3894]

"Digital Height Modeling (DHM) of Tropical Forests using Multi-frequency InSAR Methodology"
The objective of this study was to verify how digital elevation models (DEM) built by P-band repeat pass
synthetic aperture radar (SAR) interferometry (InSAR) and X band InSAR can be used for estimating a digital
height model (DHM) of forested environments and assess its quality. P band signal penetrates towards the forest
floor which potentially generates a ground level DEM. X band radar reflects on the top of the vegetation cover,
so X band InSAR produces a digital surface model (DSM). The DSM-DEM difference is a map of the vegetation
cover height, the DHM. The estimated DHM can be used for forest volume estimation over large areas and used
for improving SAR image interpretation either in P or X band. In September 2000, the National Institute for
Space Research of Brazil (INPE) and the Brazilian Army Cartographic Service Division (DSG) conducted a
mission over the Tapajo acutes National Forest, Para acute State, Brazil when X and P band InSAR data was
obtained. Extensive ground data collection, forest inventory, land cover identification and differential GPS altitude
measurements was done over the area to permit proper results assessment. It was concluded that the estimated
DHM has a good relationship with the vegetation cover height, (r2~0.96) estimated from forest parameters
measured on the ground survey. [C3895]

"Forest Height Estimation in Tropical Rain Forest using Pol-InSAR Techniques"
Tropical rain forest environments are highly complex and heterogeneous in terms of species composition and
structure and is often difficult to access. Radar remote sensing is for large tropical regions the only available
information source for monitoring. Pol-InSAR is a novel developed radar remote sensing technique sensible to
the vertical structure of forest that allows the estimation and mapping of forest height. In this paper we
demonstrate forest height inversion at two frequencies-L band and P band-by means of Pol-InSAR using
INDREX-II data and addresses the problem of temporal decorrelation. [C3896]

"Relation between the Attenuation Coefficients and Interferometric Phase Center Heights Behaviors
from P-band to L-band"
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The objective of this paper is to examine the link between the attenuation coefficients and the interferometric
phase center heights, for several frequencies from P-band to L-band, and to study in what extent it depends on
the canopy architecture and description. This study relies on the use of a coherent and full polarimetric scattering
model, which simulates the backscattered fields by a forested area. In a first part, we study the frequential
behavior of the interferometric phase center heights and in the second part, we focus on the attenuation
coefficients. The behaviors of these two quantities are compared and in a third part, we propose to empirically
derive a relation between these two quantities and the mean forest height. Finally, we investigate if a change of
the incidence angle has an impact on the determination of this relation. [C3897]

"An Approach for Multisensor Harmonization in Snow Cover Area Mapping"
In this study, we have developed an approach for fusion of optical and SAR data for snow cover fraction (SCF)
retrieval that avoids the typical blending effects when combining independently retrieved geophysical data from
different sensors. Instead of undertaking the sensor fusion at the geophysical parameter level, the fusion is done
at the electromagnetic signal level. A state model, based on hidden Markov model theory, has been developed
for the simultaneous signal from the optical and the SAR sensors. The model goes through a given set of states
through the snowmelt season where transition probability distribution functions of time have been determined for
each state transition. A coupling between corresponding models for optical and SAR observations has been
developed in order to make a more reliable model of the sensor co-variation. [C3898]

"Tropical-Forest Density Profiles from Multibaseline Interferometric SAR"
Vertical profiles of forest density potentially are robust indicators of forest biomass, fire susceptibility and
ecosystem function. Tropical forests, which are among the most dense and complicated targets for remote
sensing, contain about 45% of the world's biomass. Remote sensing of tropical forest structure is therefore an
important component to global biomass and carbon monitoring. As in radio astronomy, which uses multibaseline
radio interferometry to measure the structure of celestial objects, so multibaseline interferometric SAR (InSAR)
can be used to estimate the vertical structure of forests. Vegetation density profiles, along with radar
backscattering characteristics and attenuation, determine the radar brightness profile "seen" by InSAR. This
paper will describe an experiment at La Selva Biological Station in Costa Rica (~3m rainfall/year) in which we
flew 18 effective fixed baselines over tropical forests at C-band (0.056 m wavelength) and L-band (0.25 m).
Preliminary inversions for radar brightness profiles will be compared to extensive lidar profiles measured in the
same area. They will also be compared to field-measured profiles. [C3899]

"Snow Water Equivalence Retrieval Using X and Ku band Dual-Polarization Radar"
In this study, we evaluated the feasibility of using the dual frequency (X-band 9.6 GHz and Ku-band 17 GHz)
and dual polarization (W and VH) radar to estimate snow water equivalence through numerical simulations.
[C3900]

"Development of Techniques to Retrieve Snow Covered Area (SCA) in Boreal Forests from Space-
borne Microwave Observations"
The feasibility of SAR data for the operational mapping of the fraction of Snow Covered Area (SCA) is
investigated by applying Radarsat observations together with the modeling of error propagation. Additionally, the
performance of SAR retrievals is compared with optical satellite data-based (MODIS) SCA estimates. The results
indicate performance characteristics comparable with those of optical data retrievals even when wide swath
Radarsat ScanSAR Wide A data are applied. The developed Radarsat data processing system is also
implemented for the operative use to aid hydrological forecasting at the Finnish Environment Institute (SYKE).
[C3901]

"Retrospective Change Detection based upon a Multi-season, Sparse Temporal Sequence of
JERS-1 SAR Data"
First Page of the Article [C3902]

"Estimation of Soil Moisture from Multiincidence ASAR-ENVISAT Radar Data"
First Page of the Article [C3903]

"AMSR-E Accomplishments and Ongoing Activities"
First Page of the Article [C3904]
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"Monitoring Urban Changes in Rome, Italy by Multi-Temporal ERS-SAR Images"
First Page of the Article [C3905]

"High Resolution Change Estimation of Soil Moisture by Combination of TMI Brightness
Temperature and PR Surface Cross Section"
First Page of the Article [C3906]

"Spatial Characterization of Soil Moisture Using SAR Data"
First Page of the Article [C3907]

"Soil and Vegetation Moisture Variability Analyzed Through Combination of SAR and Optical
Images and Theoretical Models"
First Page of the Article [C3908]

"Impact of Filtering Soil Roughness Low Frequencies on the Radar Backscattering Coefficient
Simulated by the IEM Model"
First Page of the Article [C3909]

"SAR Estimation of River Surface Currents: A Sub-Aperture Analysis Approach"
First Page of the Article [C3910]

"Wave Measurements using a Dual-beam Interferometer Near Gulf Stream Boundary"
First Page of the Article [C3911]

"Observations of an ARSR System in Canton, MI with the L-band Interference Suppressing
Radiometer"
First Page of the Article [C3912]

"Integration of MERIS and ASAR Data for LAI Estimation of Wheat Fields"
The objective of this work is to assess the accuracy of LAI maps retrieved from ENVISAT MERIS data over
wheat fields. The method consists of comparing, at catchment scale, the LAI maps retrieved from MERIS data to
those retrieved from ASAR AP data. The latter were preliminary validated, at field scale, by means of in situ data.
The experimental site is an agricultural area, mainly devoted to wheat cultivation, located in the Basilicata region,
close to Matera city (Italy). On this area ENVISAT MERIS, ASAR AP and ground data were intensively acquired
during the 2004 growing season. Results indicate that errors affecting wheat LAI estimations derived from optical
and radar data are comparable. [C3913]

"Use of Tandem-X in a Squinted Split Antenna Mode Configuration to Retrieve 2-D Current and
Ocean Wave Information"
First Page of the Article [C3914]

"High Resolution Soil Moisture Mapping Using AIRSAR Observations During SMEX02"
First Page of the Article [C3915]

"Clutter Suppression Techniques for River Surface Current Measurements"
First Page of the Article [C3916]

"Mitigation of Terrestrial Radar Interference in L-Band Spaceborne Microwave Radiometers"
First Page of the Article [C3917]
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"Decision Fusion of Hyperspectral and SAR Data for Trafficability Assessment"
First Page of the Article [C3918]

"Potential scientific applications of seawinds and its follow-on"
{no data available} [C3919]

"Modeling of atmospheric effects on InSAR by incorporating terrain elevation information"
{no data available} [C3920]

"Phase shifting error of active coded transponder in SAR external radiometric calibration"
{no data available} [C3921]

"Rainfall representativeness at TRMM & GPM PR resolution"
{no data available} [C3922]

"Characteristics of the melting layer in the mediterranean region from dual polarization radar
measurements at vertical incidence"
{no data available} [C3923]

"Improving classification accuracy in through-wall radar imaging using hybrid prony~s and singular
value decomposition method"
{no data available} [C3924]

"International charter 'space and major disasters' status report"
{no data available} [C3925]

"Rapid EO disaster mapping service: added value, feedback and perspectives after 4 years of
charter actions"
{no data available} [C3926]

"The relation between the order parameter of K-distribution in high-resolution polarimetric SAR
data and forest biomass"
{no data available} [C3927]

"Through-wall radar image reconstruction based on time-domain transient signals in the presence
of noise"
{no data available} [C3928]

"INDREX II-indonesian airborne radar experiment campaign over tropical forest in L- and P-band:
first results"
{no data available} [C3929]

"Estimation of the ocean current velocities from radar altimetry and applications to the North Pacific
Ocean"
{no data available} [C3930]

"Measurement of scattering properties of vegetation at Ka-band by 35GHhz polarimetric
scatterometer"
{no data available} [C3931]
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"Intensity-driven-adaptive-neighborhood technique for POLSAR parameters estimation"
{no data available} [C3932]

"A comparison of the different models used for interferograms flattening"
{no data available} [C3933]

"Polarimetric calibration of space SAR data subject to faraday rotation -a three-target approach"
{no data available} [C3934]

"Estimating scattering mechanism at oyster farm site by polarimetry SAR"
{no data available} [C3935]

"VHF scattering model from multilayer mixed species forests on top of a multilayer rough ground"
{no data available} [C3936]

"FDTD and single scattering formulation for simulation of foliage camouflaged hard targets"
{no data available} [C3937]

"Estimation of forest height and forested area with polarimetric SAR interferometry"
{no data available} [C3938]

"Statistical method for data compression and enhancement of multifrequency polarimetric SAR
imagery"
{no data available} [C3939]

"Initial point selection and validation in PS-InSAR using integrated amplitude calibration"
{no data available} [C3940]

"Delineation of dry and melt snow zones in antarctica using microwave remote sensing data"
{no data available} [C3941]

"Proposal of bilinear surface compensation of distortion in least-squares phase unwrapping"
{no data available} [C3942]

"An extension to the wide swath ocean altimeter concept"
{no data available} [C3943]

"Retrieval of snow water equivalent with envisat ASAR in a norwegian hydropower catchment"
{no data available} [C3944]

"Two dimensional phase unwrapping of interferometric SAR data by means of wavelet technique"
{no data available} [C3945]

"Theoretical evaluation of phase center of artificial metal structure in NASA(IPL) topsar data"
{no data available} [C3946]

"Measurement of river surface currents using SAR techniques"
{no data available} [C3947]
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"Digital elevation model enhancement from multiple interferograms"
{no data available} [C3948]

"Multi-incidence angle DEM generation and analysis using ENVISAT/ASAR data"
{no data available} [C3949]

"Change detection of enhanced, no-changed and reduced scattering in multi-temporal ERS-2
SARimages using the two-thresholds EM and MRF algorithms"
{no data available} [C3950]

"Unsupervised change detection in urban area using multitemporal ERS-1/2 InSAR data"
{no data available} [C3951]

"Fusion Of High Resolution Radar And Low Resolution Multi-spectral Optical Imagery"
{no data available} [C3952]

"Application of image matching technology based on SAR image to integrated navigation system"
{no data available} [C3953]

"Investigation of SAR wind field retrieval with respect to hurricane winds"
{no data available} [C3954]

"Implementation of ground-based SAR demonstrator system for digital beam forming"
{no data available} [C3955]

"Ocean surface wind vector retrievals using active and passive microwave sensing on ADEOS-II"
{no data available} [C3956]

"Ocean surface winds and wind waves off the northeastern japanese coast by combined use of
high-resolution active microwave sensors"
{no data available} [C3957]

"Coprocessing of radar coherence and spectral optical data"
{no data available} [C3958]

"Results from an airborne SAR GMTI experiment supporting TerraSAR-X traffic processor
development"
{no data available} [C3959]

"A new method of parallel sar image classification"
{no data available} [C3960]

"SPECAN filtering for dual-channel stripmap-SAR GMTI"
{no data available} [C3961]

"SAR ground moving target imaging based on keystone transform without interpolation"
{no data available} [C3962]

"Study on co-registration method based on correlation coefficient for InSAR signal processing"
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{no data available} [C3963]

"Ocean features separation from multifrequency polarimetric SAR imagery"
{no data available} [C3964]

"Automatic detection of water bodies from spaceborne SAR images"
{no data available} [C3965]

"Classification of ASAR images based on texture"
{no data available} [C3966]

"Natural objects monitoring using polarimetric interferometric ground-based SAR (GB-SAR) system"
{no data available} [C3967]

"Using a ground based interferometric synthetic aperture radar (GBinSAR) sensor to monitor a
landslide in Japan"
{no data available} [C3968]

"Disastrous environment after earthquake observed by airborne SAR (Pi-SAR)"
{no data available} [C3969]

"Polarimetric analysis of the disastorus environment by using Pi-SAR"
{no data available} [C3970]

"Use of radar profilers in multi-sensor ground validation for TRMM and GPM"
{no data available} [C3971]

"Development and cal/val plan of spaceborne dual-frequency precipitation radar for GPM"
{no data available} [C3972]

"Step frequency synthetic radar techniques for free-space and sub-surface imaging"
{no data available} [C3973]

"Image reconstruction by a ground-based SAR system"
{no data available} [C3974]

"A four-component decomposition of POLSAR image"
{no data available} [C3975]

"Analysis of ambiguity for synthetic aperture radar satellite with mechanical distortion in phased
array antenna"
{no data available} [C3976]

"SAR system technology development for korean peninsula"
{no data available} [C3977]

"Forward looking radar imaging method using multiple receiver antennas and digital beam forming
technique"
{no data available} [C3978]
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"2-D Fourier domain SAR raw signal simulation accounting for sensor trajectory deviations"
{no data available} [C3979]

"Versatile SAR sensors for south east asian applications"
{no data available} [C3980]

"Spaceborne small SAR technology demonstration"
{no data available} [C3981]

"An airborne SAR development demonstration in Korea"
{no data available} [C3982]

"An experimental automobile-based SAR/InSAR"
{no data available} [C3983]

"Polarimetric calibration for low frequency UWBSAR system"
{no data available} [C3984]

"Bistatic GPR by using an optical electric field sensor"
In order to apply to land mine detection effectively, bistatic GPR using an optical electric field sensor as a
receiver has been developed. The optical electric field sensor is very small and uses optical fiber instead of
metallic coaxial cable. With the combination of these advantages and the bistatic radar system, it can be
possible for an operator to measure quite flexible and safely. The sensor has been tested in stepped frequency
radar system with frequency which consists of a vector network analyzer, a fixed double ridged horn antenna as
transmitter and computer controlled receiver-positioner for 2D scanning. For considering effectiveness in real
field, we applied impulse radar system, which consist of a digital oscilloscope and an impulse generator to
produce the impulse with 250 psec pulse width and the diffraction stacking has been adopted for 3D image
reconstruction. Detection of a PMN2 mine model was carried out by the impulse radar system at a sand pit with
two modes of data acquisition: the stepped data acquisition and the continuous data acquisition. The PMN2
were detected clearly with sufficiently high resolution in TM mode measurement in both modes, the target
contrast was almost the same while the scanning time decreased down to 1/18, 9 min/m2 in case of continuous
data acquisition mode which satisfies the requirement for practical use. [C3985]

"Evaluation of an array type directional borehole radar system"
An array type directional borehole radar system employing passive sensors, optical electric field sensors was
developed. The system uses a dipole antenna for transmission and four optical electric field sensors for
reception. Four sensors are evenly arranged in the circumferential direction to constitute an antenna array.
Although an optical electric field sensor itself does not have directivity, azimuth angle of a target can be known
from phase differences among the four sensors. Difficulty of this approach lies in the fact that, due to the size of
a borehole, the spacing between sensors is limited to a few centimeters that is significantly smaller than the
wavelength. As a result, phase difference to be extracted is small and easily subject to noise. In addition, mutual
coupling between the antenna elements may causes distortion of target signal. In this paper, we discuss
feasibility of target azimuth detection. A laboratory experiment was carried out to examine capability of extracting
a small phase difference and to evaluate the mutual coupling between antenna elements. [C3986]

"Road extraction from high-resolution SAR imagery using Hough transform"
This paper presents a technique for the extraction of roads in a high resolution synthetic aperture radar (SAR)
image using Hough transform. Roads in a high resolution SAR image can be modeled as a homogeneous dark
area bounded by two parallel boundaries. Dark areas, which represent the candidate positions for roads, are
extracted from the image using a Gaussian probability iteration segmentation, and the roads are accurately
detected by Hough transform. For this purpose, we designed an average Hough transform, which is more
reasonable than general Hough transform for the extraction of lines. We search the peak values in Hough space
and try to reduce its overall computational cost by introducing a global CFAR detector. In this process, to detect
roads more accurately, post-processing, including noisy dark regions removal and false roads removal, is
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performed. We applied our method to MSTAR clutter images of Redstone that have a resolution of about 1 ft × 1
ft. The experimental results show that our method can accurately detect roads. [C3987]

"Synthesis of generalized vertical-plane weather radar imagery along aircraft flight paths"
A method for synthesizing weather pictures in vertical planes along aircraft flight paths is presented. The weather
data are derived from a number of Doppler radars covering different parts of the flight path. The flight path
consists of straight segments with arbitrary offset and orientation with respect to individual radar locations. The
intersection of radar scanning cones with the vertical plane segments are described as families of radial lines or
hyperbolas depending on whether the flight path passes over a given radar or is offset from it. Radar data may
be stretched or interpolated between radials to achieve continuity and smoothness of display. Schemes are
incorporated for optimally using redundant data from multiple radars. Both scalar and vector weather data may
be displayed. Such display is of great value for flight planning. [C3988]

"Effective 3D GPR survey and its application to the exploration of old remains"
Since the buried cultural relics are three-dimensional (3D) objects in nature, 3D survey is more preferable in
archeological exploration. 3D ground penetrating radar (GPR) survey based on very dense data in principle,
however, might need much higher cost and longer time of exploration than other geophysical methods. We
developed a small-scale continuous data acquisition system which consists of two sets of GPR antennas and the
precise positioning device tracking the moving-path of GPR antenna automatically and continuously. Besides this
hardware system, we adopted a concept of data acquisition at arbitrary locations not along the pre-established
profile lines, since the high cost of field work may be partly attributed to establishing many profile lines. Using the
developed system, we performed 3D GPR survey to investigate the possible historical remains of Baekje
Kingdom at Buyeo city, South Korea, prior to the excavation. Owing to the newly devised system, we could
obtain 3D GPR data of this survey area having a real extent over about 17,000 m2within only six-hours field
work. Although the GPR data were obtained at random locations not along the pre-established profile lines, we
could obtain high-resolution 3D images showing many distinctive anomalies, which could be interpreted as old
agricultural lands, waterways, and artificial structures or remains. This case history led us to the conclusion that
3D GPR method is very useful not only to examine a small anomalous area but also to investigate the wider
region of the archeological interests. [C3989]

"Adaptive wire bow-tie antenna for ground penetrating radar"
In this paper the basic design of an adaptive GPR antenna is introduced. The antenna is able to adapt its input
impedance to a variation in the antenna elevation and soil type to keep reflections at the antenna's terminal
minimum. As a result, the energy radiated by the antenna into the ground for different antenna elevations and
soil types would be maximized. The antenna is based on a wire bow-tie structure with variable flare angle for
adjusting the antenna's input impedance. The flare angle variation is realized by short-circuiting the gaps which
separate the wires from the antenna feed point. Electronic switching devices such as PIN diodes could be used
to allow fast and convenient control of the antenna's flare angle. [C3990]

"Drill head mounted obstacle avoidance radar"
Horizontal drilling in soft soil provides an efficient and cost effective solution for the installation of utilities.
However, with the increased congestion of underground utilities, the probability of damaging mislocated or
unknown utilities increases, reducing the financial benefits of this technology and increasing the possibility
catastrophic damage such as striking gas lines. It is hence important to develop instrumentation that is capable
of locating obstacles lying along the bore paths. This paper discusses the development of a obstacle avoidance
system based on ground penetrating radar technology. The system is a stepped frequency continuous wave
(SFCW) radar that has been designed to fit within a standard 2.75 inch diameter drill head. The only above-
ground components are the human machine interface (HMI) and power supply. Communication and power are
transmitted underground via a wireline technique. An advanced demonstration model has been built and tested.
The paper provides an overview of the requirements of an obstacle avoidance radar system. This is followed by
a brief discussion of radar and antenna development required to implement the system. Finally results of indoor
and outdoor field trials will be provided. [C3991]

"Subsurface water-filled fracture detection by borehole radar: a case history"
Borehole radar is a special mode of ground penetrating radar. It has several distinguished features from surface
radar. For examples, by means of borehole access to deep regions below the surface, the radar sonde can be
located relatively close to the anomalies or targets to be measured, this results in more precise targets response
than surface measurement. The experimental site is located on the top of a granite hill west of Beijing, China.
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There are a group of boreholes intersected by many fractures. The measured single-hole reflection data are
processed and interpreted. The radial detecting range is more than 30 meters at this site. The subsurface
fracture distribution can be imaged very clearly. Many fractures can be "seen", and their distance from borehole
and their dip angle can be determined. The azimuth determinations for these fractures are possible in some
situations. It is concluded that the borehole radar is an effective tool for subsurface imaging. [C3992]

"POLSAR speckle filtering with structural feature and scattering property preservation"
In this paper two speckle filters for multi-look polarimetric synthetic aperture radar (POLSAR) imagery are
proposed, which preserve structural features, i.e. edges and line, as well as scattering properties. The filtering
operations are performed spatially variant for the edges/lines along their orientation and for the homogeneous
areas based on the scattering properties. The capabilities of both filters are demonstrated for the NASA/JPL
nine-look POLSAR C-band data, whereby comparisons with the Boxcar, Lee refined and Annealing filters are
provided. In summary, both proposed filters show a good performance in speckle removal, structural feature
retention and radiometric preservation. [C3993]

"Estimation of a buried pipe location by borehole radar"
A new parametric inversion technique to estimate a buried pipe location was developed for borehole radar cross-
hole measurements. This technique evaluates the shapes of the approximated and measured arrival time curves
instead of the first arrival time itself or wavefield in conventional inversion or tomographic techniques. In this
study, we propose an algorithm of the technique and demonstrate its performance for synthetic and measured
datasets. [C3994]

"One-dimensional model-based approach for ISAR imaging"
In this paper, we extend the estimation of scattering centre parameters to the case of ISAR imaging. The
representation of a target by a set of individual scattering centres has shown promising results for applications
where high resolution is needed (high-resolution imaging, classification, NCTR). In practice, methods extract
time-delay and amplitude parameters associated with strong scattering sources from complex-valued reflectivity
samples in the frequency domain. The principle has been successfully applied with samples from one or several
segments. We show that a one-dimensional model can be used to create a two-dimensional ISAR image. After
presenting the principle of ISAR matrix data collection and processing, we propose two methods for building the
ISAR model matrix. We show that the technique processing the Doppler information first is more suitable for
building ISAR-Model. As an example, we consider the case of a corrupted data matrix, which can be restored by
coherently processing sparse sub-bands. Samples from a simulated Mig25 are used to illustrate the technique.
[C3995]

"Oil slick detection and characterization by satellite and airborne sensors: experimental results with
SAR, hyperspectral and lidar data"
Efficient observation means are required for regional-scale detection of oil slicks at sea, as well as for local-
scale quantitative mapping in order to support operational fight and recovering operations, including reliable
choice and guidance of maritime and airborne fighting means. An efficient oil slick detection algorithm based on a
multiscale approach is proposed for operational regional-scale detection from satellite SAR images. The potential
of combining airborne passive hyperspectral imagery and active fluorescence laser technology is proposed for
local-scale quantitative characterization. The ways towards the use of both satellites and airborne remote
sensors for use in operational emergency scenarios are discussed. [C3996]

"A new classification method based on Cloude Pottier eigenvalue/eigenvector decomposition"
In this paper, a new polarimetric scattering parameter, the averaged intensity (I), is introduced to present the
backscatter intensity of fully polarimetric SAR data. According to the particular analysis on the properties of I, α
angle and entropy H, the mapping rule of I-α-H feature space onto the intensity-hue-saturation (I-H-S) color
space is proposed. We use the IHS transform instead of segmentation algorithm to finish the classification. The
important advantages of this method are that the information contained in the I-α-H feature space is preserved
without any loss in the resulting image, and the execution time is saved since IHS transform is faster than most
complicated segmentations. The result shows that I has the additional information which is not contained in α
and H, and the classification result is more readable than that of H/α/A. [C3997]

"Statistical agreement between observed microwave satellite radiances and NWP hydrometeors
including hexagonal plates and rosettes"
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Accurate global observation of precipitation for all latitudes and seasons, and for all land, sea, and ice surfaces
remains an elusive goal. One major obstacle to progress is lack of reliable global ground truth on horizontal and
vertical scales consistent with those observed by satellite. For example, radar and scatter-dependent radiometric
techniques respond to precipitation aloft, not on the ground, and can be unduly sensitive to large hydrometeors.
On the other hand, rain gauges are excessively sensitive to local rainfall inhomogeneities and wind, and well-
instrumented sites are rare. This paper quantitatively compares satellite observations with mesoscale numerical
weather predictions of microwave brightness temperatures at those millimeter wavelengths most sensitive to
hydrometeor structures and to the physics of precipitation. Only such models with high horizontal and vertical
resolution allow comparisons of different sensors in detail. A Mesoscale Model, MM5, and a forward radiance
program, TBSCAT, have been used to simulate radiances that would be observed from the Advanced Microwave
Sounding Unit (AMSU-A and AMSU-B) aboard the NOAA-16 satellite for twenty-four globally representative
storm systems, including 28,200 AMSU-A and 255,640 AMSU-B footprints, spanning a year. Good agreement
has been obtained between histograms of coincident MM5-simulated and observed AMSU-A and AMSU-B
radiances by adjusting ice parameter values in TBSCAT. Ice parameter values are consistent with the scattering
for ice habits observed aloft, as computed using a Discrete Dipole Approximation program, DDSCAT6.1. These
results suggest the potential use of MM5 as a rich new statistical form of ground-truth that will permit
development of better precipitation estimators and improved understanding of precipitation itself, particularly in
the more problematic areas of the globe. [C3998]

"Topography accommodation during motion compensation in interferometric repeat-pass SAR
images"
This paper presents a new motion compensation algorithm to process airborne interferometric repeat-pass SAR
data. It accommodates topography variations during SAR data processing, using an external digital elevation
model. The proposed approach avoids phase artifacts, azimuth coregistration errors and impulse response
degradation, which usually appear due to the assumption of a constant reference height during motion
compensation. It accurately modifies phase history of all targets before azimuth compression, resulting in an
enhanced image quality. Airborne L-band repeat-pass interferometric data of the German Aerospace Center
(DLR) experimental airborne SAR (E-SAR) are used to validate the algorithm. [C3999]

"Signal processing algorithms for FMCW moving target indicator synthetic aperture radar"
The combination of frequency modulated continuous wave (FMCW) technology and synthetic aperture radar
(SAR) leads to lightweight, cost-effective imaging sensors of high resolution. In FMCW SAR applications the
conventional stop-and-go approximation used in pulse radar algorithms cannot be considered valid anymore, so
the motion within the sweep needs to be taken into account. Analytical development of an FMCW SAR algorithm
starting from the deramped signal and without using the stop-and-go approximation is presented in this paper; it
is then validated processing simulated and real data. Furthermore, the effects of a moving target as they appear
in an FMCW SAR image are described and the results can be used to assist moving target indicator (MTI)
capabilities. [C4000]

"Snow covered area estimation using satellite radar wide swath images"
The feasibility of HUT snow covered area (SCA) method for operational snow melt monitoring, using large area
satellite images has been determined. Previously the feasibility of the method has been proven for snow melt
monitoring using spatially limited ERS-2 data. However, the spatial coverage of the data is an essential factor
determining the operative usability of the method. Thus the adaptation of the method for Radarsat ScanSAR
Wide (SCW) and Envisat ASAR wide swath medium resolution (WSM) data has been carried out, and the
feasibility of the method using these data products has been studied. The analysis of the method was conducted
by comparing the SCA estimates acquired from WSM and SCW data to reference data derived by optical remote
sensing means. The analysis showed that the HUT SCA method is suitable for operational use with large area
satellite radar images. [C4001]

"Ultra wideband radar assembly kit"
Ultra wideband sounding has been found to be suitable for a large number of applications in various areas. This
results in a variety of different requirements concerning the measurement electronics. The article describes a
conception of a measurement system, which provides for high flexibility in adapting performance to the actual
need. [C4002]

"Synthetic aperture sonar 3-D imaging of targets in air using multiple, non-parallel shot lines"
Subsurface borehole radar imaging is an attractive technology in a number of applications. In order to test
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algorithm development beyond pure simulation, acoustics radar (sonar) offers valuable insights into the practical
performance of an algorithm. A sonar system operating at 40 kHz in air has been developed to allow the capture
of acoustic image data in a laboratory environment. A deconvolution filter is generated for range compression,
via a calibration technique, in which the system response is measured by pointing the transmitting transducer
directly at the receiving transducer. The focused image is obtained by time domain synthetic aperture
focusing/migration techniques. The practical drilling of boreholes results in non-parallel holes which can,
however, be logged in three dimensions. A 3D reconstructed algorithm has been developed and implemented to
reconstruct the image of the scene by multiplying the magnitude images acquired from multiple, non-parallel shot
lines. The paper is structured as follows: firstly the inverse synthetic aperture sonar (ISAS) imaging experiment is
described, followed by the signal processing techniques. Thereafter, the 3D imaging technique using focused
magnitude images from non-parallel shot lines and the reconstruction grid spacing are described. [C4003]

"CryoSat prelaunch status and performance"
The CryoSat Earth Explorer Opportunity Mission will be the first mission to accurately determine the marine and
land ice mass fluxes at a global scale. Its space segment is currently in its final test phase and will be shipped to
its launch site Plesetzk in Russia by end of July. This paper gives a brief overview on the measured prelaunch
performance of the CryoSat payload. [C4004]

"Polarization discrimination ratio approach to retrieve bare soil moisture at X-band"
An observation has been carried out at different incidence angle by X-band scatterometer for like polarizations
(i.e., Horizontal-Horizontal and Vertical-Vertical) to retrieve the soil moisture of bare field. To retrieve the soil
moisture with minimizing the surface roughness effect on the soil moisture a polarimetric discrimination ratio
(PDR) (PDR = (σ° VV-σ° HH)/ (σ° VV + σ° HH) where σ° is scattering coefficient for VVand HH-polarization)
approach is proposed. Generally in microwave applications, polarization is sensitive to the size, shape and
orientation of target elements, whereas frequency functions primarily as a size filter with important consequences
regarding attenuation. In the polarization, the horizontal polarization gives a measure of the horizontal dimension
of the emitting elements, while the vertical polarization essentially gives a measure of the vertical dimension. The
power observed to the system is a complicated function of each particle size, shape and density, therefore we
have normalized the value of HH- and VV-pol to the range -1≤PDR≤1 to partially minimize the effect of
orientation and shape on dielectric properties of the scattering elements and results mainly the effect of dielectric
(i.e., moisture content) on σ° . The angular dependence of PDR on moisture is observed and it was found that
the suitable incidence angle to observe the soil moisture at X-band with PDR is 35°. An empirical relation has
been developed between PDR and soil moisture to retrieve the moisture content at X-band. The results are
validated with another set of data. The retrieved values of soil moisture are in good agreement (standard error-
1.02) with observed values of soil moisture. The significance of the results has been tested by F-ratio test and
quite significant results were obtained. This type of results are helpful to use the microwave techniques to assess
the soil moisture by the air-borne or space borne sensor and propose the suitable angle of incidence to observe
the soil moisture with minimum effect of surface roughness at X-band. [C4005]

"Salient features of radar nodes of the first generation NetRad System"
The recently established National Science Foundation Engineering Research Center for Collaborative Adaptive
Sensing of the Atmosphere (CASA) will be deploying the first generation of an automated network of four low-
power, short-range, X-band, polarimetric, Doppler radars, known as NetRad, in central Oklahoma in late 2005.
This network is developed with the goal of tracking tornadoes with high spatial and temporal resolution as well as
mapping severe weather events in the lowest 2 km of the troposphere. Each radar node has been developed to
accomplish this system goal through the coordinated interaction with other radars in the network via a real-time,
closed-loop software control system. This paper will describe the characteristics of the individual radar nodes in
the system, with emphasis on those aspects of the design that lend themselves toward operation as a
coordinated network. Calibration results and performance characteristics of the single node radar of the first
generation system will also be presented. [C4006]

"Speckle filtering influence on unsupervised terrain classification based on polarimetric scattering
mechanisms"
Two scattering model-based decompositions (the first one, developed by Freeman and Burden (1998), where
pixels are divided into three scattering categories: surface, volume, and double bounce, and the second,
developed by Cloude and Pottier (1997), where scattering mechanisms, characterized by entropy H, and α-
angle, are used for classification) were investigated in terms of speckle filtering influence on classification
parameters. Freeman and Burden decomposition gives us less problems with relation to speckle filtering.
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Whereas in Cloude and Pottier decomposition, speckle filtering and averaging are very critical moments.
Polarimetric radar images of Moscow region acquired in 1994/10/09 by SIR-C/X SLC L-band data are used for
illustration. Results from unfiltered and Lee-filtered (Lee et al., 1999) Burden and Freeman decomposition
images and entropy images are compared. A great influence of speckle filtering on Cloude and Pottier
classification parameters was demonstrated. [C4007]

"Data acquisition for 3D city models from LIDAR extracting buildings and roads"
This paper deals with the automatic extraction of buildings and roads for 3D city models using LIDAR. The
results presented in this paper show both the potential and the limitations of LIDAR data with respect to these
tasks. [C4008]

"Improvement of road extraction in high resolution SAR data by a context-based approach"
This paper deals with the problem of road extraction in high resolution SAR data. The presented method is an
improvement of previous works. The process is an almost automatic algorithm based on a Hough transform and
a road tracking algorithm. The main limitations of the process are due to the road context. First investigations to
exploit contextual information in the process are presented. [C4009]

"Unsupervised oil slick detection by SAR imagery using kernel expansion"
Spaceborne synthetic aperture radar is well adapted to detect ocean pollution independently from daily or
weather condition. In fact, oil slicks have specific impact on ocean wave spectra. Initial wave spectra may be
characterized by three kinds of waves, big, medium and small, which correspond physically to gravity and
gravity-capillary waves. The increase of viscosity due to the presence of oil damps gravity-capillary waves. This
induces a damping of the backscattering to the sensor, but also a damping of the energy of the wave spectra.
Thus, local segmentation of wave spectra may be achieved by the segmentation of a multiscale decomposition
of the original SAR image. In this work, an unsupervised oil slick detection is proposed by using kernel-based
novelty detection into the wavelet decomposition of a SAR image. It performs accurate detection with no
consideration to signal stationarity nor to the presence of strong backscatters (such as ships). The algorithm has
been applied on ENVISAT ASAR images. It yields accurate segmentation results, even for small slicks, with a
very limited number of false alarms. [C4010]

"Derivation of near surface soil moisture patterns from ENVISAT ASAR data"
Water and energy fluxes at the interface between the land surface and atmosphere are strongly depending on
the surface soil moisture content which is highly variable in space and time. It has been shown in numerous
studies that microwave remote sensing can provide spatially distributed patterns of surface soil moisture. New
sensor generations as ENVISAT ASAR or RADARSAT allow for image acquisitions in different imaging modes
and geometries. Imaging modes with large area coverage capabilities as the wide swath mode of ENVISAT
ASAR are of special interest for practical applications in this context. The paper presents a semiempirical soil
moisture inversion scheme for ENVISAT ASAR data. Different land cover types as well as mixed image pixels
are taken into account in the soil moisture retrieval process. The inversion results are validated against in situ
measurements and a sensitivity analysis of the model is conducted. [C4011]

"Incorporating a vegetation index into a soil moisture retrieval model $results from Convair-580
SAR data"
A flexible method of introducing a SAR vegetation index into the Dubois model for soil moisture retrieval using
polarimetric SAR data is introduced. Based on the vegetation sensitivity at each pixel, the vegetation index is
incorporated on a pixel by pixel basis using the water cloud model. An approach for minimizing the need for
ground measurements, by remotely estimating the parameters required for the vegetation index, is suggested.
The proposed model is applied to CV-580 airborne SAR data and the vegetation correction was found to reduce
the rms error in the model. [C4012]

"A simple method for spatial disaggregation of radiometer derived soil moisture using higher
resolution radar observations"
The SMEX02 experiments held in June-July 2002, at Iowa demonstrated the potential of the L band radiometer
(PALS) in estimation of near surface soil moisture under dense vegetation canopy conditions. The L band radar
was also shown to be sensitive to near surface soil moisture. However, the spatial resolution of a typical satellite
L band radiometer is of the order of tens of kilometers, which is not sufficient to serve the full range of science
needs for land surface hydrology and weather modeling applications. Disaggregation schemes for deriving sub
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pixel estimates of soil moisture from radiometer data using higher resolution radar observations may provide the
means for making available global soil moisture observations at much finer scale. This paper presents a simple
approach for disaggregation of coarser resolution radiometer estimates of soil moisture using higher resolution
radar backscatter and vegetation water content measurements. The algorithm has been applied to coincident
PALS radiometer and Airsar datasets of 400 m and 30 m spatial resolutions respectively acquired during the
SMEX02 campaign. PALS radiometer estimates of soil moisture at a 400 m resolution have been disaggregated
to 100 m resolution. [C4013]

"Signal processing method for detection of subsurface objects by ultra-wideband SAR"
The problem of subsurface target detection has been studied. Modifications of a damped exponential model has
been applied for reducing the clutter due to a rough boundary. Utilizing numerical simulations, a sensitivity
analysis is performed to investigate the features of detection of low-contrast targets. The dependence of the
received signal on the properties of an inhomogeneous medium, rough surface and the locations of the objects
has been studied. The calculations have been performed for randomly buried objects. It has been found that it is
possible to significantly improve the ratio between the scattered signal from subsurface objects and the
scattering from a rough boundary. [C4014]

"Landmine imaging by a hand-held GPR and metal detector sensor (ALIS)"
We are developing a new landmine detection system, namely advanced landmine imaging system (ALIS), which
is equipped with metal detector (MD) and ground penetrating radar (GPR). Despite it is a hand-held system, we
can record the MD and GPR signals together with the sensor position information acquired by CCD camera.
Therefore, MD image and GPR image can be obtained after signal processing. Since ALIS is a hand-held
system, the sensor position is random when it is operated in the field. So interpolation processing is needed to
provide a gridded data set for both MD and GPR. A good MD image can be achieved after interpolation. Also,
interpolation can prepare the gridded data set for migration. 3D Kirchhoff migration is used to enhance the
signal-clutter ratio for effective image reconstruction. The ALIS was tested in Afghanistan in December 2004 and
showed a good performance. In particular, the GPR could obtain a good image of anti-personnel (AP) mine
buried at more than 20 cm depth. Also images from both sensors could be combined to distinguish a mine from
a metal fragment. [C4015]

"The MOSS VHF/UHF spaceborne SAR system testbed"
Summary form only given. This paper details our recent development of a system prototype for a spaceborne
sensor that addresses the current NASA science priority of measuring soil moisture "under a substantial
vegetation canopy and reaching a useful depth within the uppermost soil layer". The mission is named MOSS,
for the Microwave Observatory of Subcanopy and Subsurface. It will enable measurement and derivation of data
products not obtained from any other current, planned, or proposed instrument, with a solution that offers high
science value through a low-mass and, in the long-term, low-cost approach. The proposed system is a
spaceborne synthetic aperture radar (SAR) operating at the two low frequencies of 435 MHz (UHF, P-band) and
137 MHz (VHF) to enable sensing through vegetation and down into soil. The future mission scenario is
achieved from a Sun synchronous orbit of 1313 km altitude, with a swath width of 430 km, incidence angle
ranges of 17-30 degrees, resolution of 1 km, and a 7-day exact repeat consistent with the temporal scale of
variations of the subcanopy and subsurface soil moisture. We describe a tower-based test-bed that we have
developed to validate the spaceborne measurement concept. The processing software, including polarimetric
calibration aspects, is detailed, and example science products are presented. The procedures and algorithms to
estimate subsurface moisture are presented in detail, and the use an iterative estimation procedure is explained.
The results are validated by comparing against detailed ground truth. [C4016]

"Land-surface parameters estimation from ERS Wind Scatterometer: a case study in China"
The ERS-1/2 Wind Scatterometer (WSC) operates at a frequency of 5.3 GHz (C-Band) with vertically like-
polarised antennas both in transmission and reception (W-polarization). It continuously provides global
measurement of radar cross-section from August 1991 to December 2000. WSC has a resolution cell of about
50 km but provides a high repetition rate (less than four days) and makes measurements at multiple incidence
angles. The method presented in this paper combines a theoretical model and an empirical algorithm developed
by previous authors to estimate land-surface parameters. The method is implemented using 15 days WSC data
in China, a good agreement is observed between retrieved fractional vegetation and NDVI, and the temporal-
spatial distribution of soil moisture is reasonable, too. [C4017]

"Soil moisture maps from ENVISAT ASAR images in both flat and mountainous areas"
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In this paper the actual capabilities of ENVISAT/ASAR images in providing soil moisture maps have been tested.
Several SAR images were collected on two test areas in Italy: a flat agricultural region in the Alessandria area
and a mountain zone on the Cordevole watershed (Arabba). An inversion algorithm based on artificial neural
networks (ANN) to retrieve soil moisture from backscattering data was tested and successfully compared to
ground measurements. [C4018]

"Soil moisture retrieval from ASAR measurements over natural surfaces with a large roughness
variability"
In this work, the accuracy of soil moisture retrieved from ASAR data over bare or sparsely vegetated surfaces is
investigated by means of a simulation study. The soil moisture retrieval method is based on an optimization
algorithm that appropriately inverts theoretical direct models by assimilating a priori information on surface
parameters. In order to account for a large variability of roughness conditions, two complementary models have
been used, namely the integral equation method model and the geometrical optics model. The performance of
the inversion method has been assessed on simulated noisy ASAR data, as a function of different a priori
information quality level. [C4019]

"Airborne measurements of rain and the ocean surface backscatter response at C- and Ku-band"
During the 2002, 2003, and 2004 Hurricane seasons, and the 2005 Ocean Winds and Rain Winter Experiment,
the University of Massachusetts (UMass) installed two instruments on the NOAA N42RF WP-3D research
aircraft: the Imaging Wind and Rain Airborne Profiler (IWRAP) and the Simultaneous Frequency Microwave
Radiometer (SFMR). IWRAP is a dual-band (C- and Ku), dual-polarized pencil-beam airborne radar that profiles
the volume backscatter and Doppler velocity from rain and that also measures the ocean backscatter response.
It simultaneously profiles along four separate incidence angles while conically scanning at 60 RPM. SFMR is a
C-band nadir viewing radiometer that measures the emission from the ocean surface and intervening
atmosphere simultaneously at six frequencies. It is designed to obtain the surface wind speed and the column
average rain rate. Both instruments have previously been flown during hurricane seasons 2002, 2003 and 2004.
Spectral techniques can been used to differentiate the contributions of the volume backscatter from rain from the
ocean surface backscatter. Initial results from the Winter 2005 datasets are presented. Attenuation from rain is
also particularly important at high microwave frequencies such as Ku-band. Thanks to IWRAP's profiling
capabilities, Ku-band attenuation models and dropsize distribution (DSD) parameters of the observed
precipitation from dual-wavelength techniques within tropical cyclones are presented. [C4020]

"RADARSAT-1 background mission monitoring of the Arctic"
RADARSAT-1 baseline data acquisition planning has been performed for the past nine years under the
Canadian Space Agency's Background Mission. Background Mission is about building uniform, global archives in
support of RADARSAT-1 Program objectives of time- and site-specific data collections. Most of these objectives
were met in the first five years of the nominal mission duration. An extended phase of Background Mission is
under way, the most important element of which is a continuous four-season coverage of the Arctic Basin. This
paper reports on the progress of this coverage campaign, which started in mid-2003, and has since been
implemented uninterruptedly for summer, fall, winter and spring snapshots of the northern polar cap and a large
area around it. It is expected that the systematic, sustained RADARSAT Background Mission coverage of the
Arctic would result into valuable temporal records of a part of the world that is particularly sensitive to global
climate change. [C4021]

"RADARSAT-2 Program update"
RADARSAT-2 will be the next Canadian commercial Earth observation SAR satellite. The construction of the
spacecraft and the development of the ground segment are progressing well. This paper presents an overview of
the mission, some featured innovations, imaging capabilities and data distribution aspects. [C4022]

"Constant false alarm rate in fire detection for MODIS data"
{no data available} [C4023]

"RADARSAT-1 image quality excellence in the extended mission"
RADARSAT-1, the first Canadian SAR remote sensing satellite, continues to provide calibrated data to worldwide
users since the start of its routine operation on April 1, 1996, more than 9 years after its launch on November 4,
1995. Both single beams and ScanSAR imagery are still monitored routinely for radiometric calibration
performance based on images of the Amazon Rainforest, and for image quality performance using imagery of
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the RADARSAT-1 precision transponders. This paper briefly describes image quality results and recalibration
work. [C4024]

"Applications potential of RADARSAT-2-update"
In this paper, we briefly preview and demonstrate how the technical improvements included in RADARSAT-2 will
impact the system's potential utility for 32 applications in the fields of agriculture, cartography, disaster
management, forestry, geology, hydrology, oceans, and sea and land ice. [C4025]

"Application of multiresolution and multispectral polarimetric techniques for reliable vessel
monitoring and control"
Carrying out an effective monitoring and control of fishing activities is indispensable to guarantee a sustainable
exploitation of sea resources. Nowadays, it is widely assumed that spaceborne synthetic aperture radar (SAR)
constitutes a valuable and effective tool for this purpose. Nevertheless, automatic interpretation of SAR images is
often puzzling. Hence this paper proposes a new framework for the understanding and handling of SAR data
based on the wavelet transform. Specifically, a novel algorithm for ship detection is proposed, justified and
tested. On the other hand, this paper aims at bringing some insight at ship detection capabilities of light
polarimetric systems. [C4026]

"Countdown for RADARSAT-2 system operations"
RADARSAT-1 has been operating for over nine years as the world's first commercial space-borne synthetic
aperture radar (SAR) remote sensing system. RADARSAT-2 provides for a continuation of the RADARSAT-1
services, enhanced performance, new features, and a more commercial approach to both the development and
operation of the system. This paper describes some key aspects of the development from an operations
perspective along with the system integration and preparation for operations. Following a system operations
overview, constraints, driving requirements, and mission characteristics determining the operations concept are
described. Operations lessons learned from RADARSAT-1 system development and operation and factored into
the RADARSAT-2 approach are summarized. Organizational and technical challenges and solutions for
development and system operations are explored using RADARSAT-2 examples. A key challenge is to perform
the system integration for RADARSAT-2 without interference to continuing RADARSAT-1 operations. The paper
describes the phases, major activities and milestones of the system integration, and key features of the
operations preparation for the system components. [C4027]

"Test evolution: RADARSAT-1 to RADARSAT-2"
Test methodology for large spacecraft like RADARSAT-1 and RADARSAT-2 has been modified over the last
decade resulting in changes to test environments. These changes in the required test environment have
necessitated improvements in the test configuration modelling, instrumentation, and data acquisition systems.
This paper will identify the significant changes and how the RADARSAT-2 assembly integration and test program
has implemented these improvements. [C4028]

"Application of ERS SAR to the study of korean tidal flats"
{no data available} [C4029]

"Interference of short range radar with radio astronomy base stations"
{no data available} [C4030]

"Verification of timber age mapping with shuttle radar topography mission and national elevation
datasets in the U.S."
{no data available} [C4031]

"Research of deformation of the fine phase structure of ultra wideband radar signals when passing
through the system of identical selective filters"
{no data available} [C4032]

"Radiometric correction and calibration for low frequency UWB SAR system"
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{no data available} [C4033]

"Spot image / SARCOM: distribution of envisat images and direct receiving stations for various
land applications"
{no data available} [C4034]

"Land motion monitoring in Japan using PSInSAR technique"
{no data available} [C4035]

"Verification of X-band SRTM DEM data quality in New Zealand"
{no data available} [C4036]

"Extraction of maintenance information on irrigation ponds using polarimetric SARdata"
{no data available} [C4037]

"Comparison of polarimetric SAR techniques for the measurement of directional ocean wave
spectra"
Several methods have been investigated which use fully polarimetric synthetic aperture radar (POLSAR) data to
measure directional ocean wave slope spectra. Independent techniques have been developed to measure wave
slopes in the orthogonal SAR (azimuth/range) directions. In this paper, wave spectra measured using two
polarimetric methods are investigated. Spectra developed using: a) intensity-based polarimetric SAR methods
and b) a more recent orientation/alpha angle algorithm are compared. NASA/JPL/AIRSAR L-band data from two-
sites in California coastal waters have been used. [C4038]

"The inherent error in passive microwave rainfall estimation as inferred from the TRMM data"
Analyses of data collected by the Tropical Rainfall Measuring Mission (TRMM) microwave imager (TMI) and
precipitation radar (PR) show that the radiometric responses to rainfall profiles are sensitive to spatial
inhomogeneities within the sensor field of view (FOV). The uncertainty, the so-called beam-filling error, is
associated with the variability in horizontal and vertical rainfall structures within a sensor FOV coupled to the
non-linear relationship between brightness temperature (Tb) and rain rate (R). This study classifies the beam-
filling error as an inherent error because the sensor itself has the non-unique radiometric signatures associated
with the rainfall inhomogeneity. The specific forward models hardly overcome the error inherent in the sensor. It
is also shown that lower resolution retrievals are less sensitive to the inherent error than the retrievals at higher
resolutions due to the less non-linearity in the Tb-R relationship at lower resolutions. [C4039]

"Application of overcomplete ICA to SAR image compression"
In this paper the application of a transform coding technique, based on overcomplete independent component
analysis (ICA), for the compression of single look intensity synthetic aperture radar (SAR) images is explored.
The method has the advantage of representing the image through almost statistically independent coefficients,
with an assigned distribution, so that a scalar entropy constrained quantizer, optimized for the coefficients
statistics, can be used. Numerical results on ERS-1 data are presented. [C4040]

"Global Precipitation Measurement update"
Global Precipitation Measurement (GPM) is an international cooperative program whose objectives are to (a)
increase understanding of rainfall processes, and (b) make frequent rainfall measurements on a global basis. The
National Aeronautics and Space Administration and the Japanese Aviation Exploration Agency have entered into
a cooperative effort for the formulation and development of GPM. This effort represents a continuation of the
partnership that developed the highly successful Tropical Rainfall Measuring Mission (TRMM). Several activities
discussed within this paper reflect the maturity of the project formulation activities that have been completed and
forms a basis for the anticipated receipt of approval to begin project implementation during the forthcoming year.
[C4041]

"Sampling simulation for estimating the sampling error of space-time average rain rate for TRMM
and GPM mission"
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Sampling errors of space-time average rain rate in 1-30 day integration times and 0.1°-5.0° space domains, for
simulated GPM (Global Precipitation Measurement) eight-satellite group, were estimated using 3-year radar-
AMeDAS composites data around Japan. Moreover, we formulated sampling error RMS (%) as a function of
space scale A (degree), time scale T (day), and true average rain rate R (mm/h). [C4042]

"Surface deformation in Mokpo area observed with synthetic aperture radar interferometry"
Mokpo city is a coastal city located at the south western coast of the Korean Peninsula. Large regions within
Mokpo are subjected to significant subsidence because about 70% of the city area is a reclaimed land from the
sea. In this study, we aimed to estimate the subsidence rate over Mokpo city by using twenty-six JERS-1 SAR
dataset from September 1992 to October 1998. Several tens of differential interferograms were processed from
JERS-1 dataset and STRM 3-arc DEM. The results indicate continuous subsidence in Dongmyung-dong,
Hadang-dong and Wonsan-dong in city, and the subsidence velocity reach over 4 cm/yr in the most highly
sinking area. For facilitating the analysis of time-varying surface change, we also carried out an interferometric
SAR time series analysis using permanent scatterer and consequently determined space-time maps of surface
deformation at each acquisition time of JERS-1 SAR. [C4043]

"Atmospheric fronts off the east coast of Taiwan studied by ERS synthetic aperture radar imagery"
Synthetic aperture radar (SAR) images acquired by the European Remote Sensing satellites ERS-1 and ERS-2
over the east coast of Taiwan around 10:30 local time often show frontal features that are located typically 50 km
off the coast. We show that they are not sea surface manifestations of a land breeze front, but of a quasi-
stationary atmospheric front that persists over the whole day or even over the next day(s). Evidence for this
interpretation is obtained mainly from the comparison of the SAR images with sequences of cloud images
acquired by the Japanese Geostationary Meteorological Satellite GMS-4. [C4044]

"Model based SAR data compression"
In this paper a wavelet based method for SAR data denoising and compression is presented. An unsupervised
stochastic model based approach to image denoising is presented. SAR image is modeled in wavelet domain
Gauss Markov random field and noise is considered as Gaussian with unknown variance. The parameters are
estimated from incomplete data using mixtures of wavelet coefficients, and expectation maximization algorithm.
The expectation maximization algorithm is used to efficiently compute a maximum a posteriori estimate.
Observed wavelet coefficient is estimated using inter and intra scale of wavelet coefficients to estimate image
and noise model parameters. Presented wavelet based method efficiently removes noise from SAR images. The
second step is to design an entropy coder that efficiently codes despeckled image. The texture parameters
obtained at the despeckling stage are used in the compression process. The image coder is tested on X-SAR
data with and achieves comparable compression results with the wavelet based state-of-the art coders for SAR
data compression. [C4045]

"Change detection for the urban area based on multiple sensor information fusion"
In this paper, change detection for urban area based on multiple sensor information fusion is studied. The
images acquired at different times are used to identify the differences during the process of city construction and
reconstruction. The proposed method in this paper consists of three steps: image pre-processing and
registration, information fusion for multiple sensor images and image change detection. Wavelet packet transform
is used in the fusion stage. More detailed features can be extracted by high frequency components as well as
low frequency components decomposition. The experiments are carried on optical and SAR images taken at
different periods. The results show that the method based on multi-source information fusion can effectively
detect changed regions. [C4046]

"The potential of TRMM/PR data to monitor snow in Tibetan Plateau"
This paper presents a study to demonstrate the potential of a spaceborne Ku-band APR (active phase-array
radar)-Tropical Rainfall Measuring Mission (TRMM) precipitation radar (PR) to monitor snow cover in Tibetan
Plateau. A method based on the difference of backscattering from snow covered ground with zenithal/non-
zenithal incidence angles was carried out and validated by a second-order RT model. In the end, we use the
TRMM/PR data from 2003-01 to 2004-04 to do the snow monitor of several areas in Tibetan Plateau. [C4047]

"New eigenvalue-based parameters for natural media characterization"
The aim of this paper is to present two novel polarimetric parameters, the eigenvalue relative difference (ERD)
and the single bounce eigenvalue relative difference (SERD), to characterize natural media. These parameters
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are derived from the eigen-decomposition of the coherency matrix considering the reflection symmetry
hypothesis. An analysis of these parameters is performed on multi-frequency polarimetric SAR data acquired on
bare soils and forested areas. [C4048]

"Polarimetric characteristics of radar echoes from near shore wave fields at low grazing angles"
This paper presents the results of polarimetric measurements of the near shore wave fields made in the low
grazing angle regime. The variations in the distribution of the polarimetric entropy, anisotropy and mean
scattering alpha of the radar echoes are examined in the H-A-α~ space to characterise the dominant scattering
mechanisms for two situations; one where the incident wave field is almost monochromatic and the other where
a broader spectrum of waves is present. [C4049]

"Evaluation of the ESPRIT approach in polarimetric interferometric SAR"
This paper presents a first evaluation of the ESPRIT approach in polarimetric interferometric SAR. This
evaluation is carried out by using 3D images obtained by SAR tomographic like an alternative to the acquisition
of ground-truth data, which is an extremely complex task in the case of volume areas. All parameters over a
volumetric area are directly visible in a tomographic image and can, therefore, be employed to validate the
ESPRIT approach by comparing parameters generated by ESPRIT and the SAR tomography approach. This
allows to identify the principal deficiencies of the ESPRIT method, which occur over high vegetation areas, where
there is a misinterpretation of the ESPRIT results. Whereas, the ESPRIT approach is useful for building
characterisation, identifying a good applicability area. Airborne L-band repeat-pass interferometric data of the
German Aerospace Center (DLR) experimental airborne SAR are used to perform this evaluation. [C4050]

"Investigating polarimetric SAR data for cryospheric monitoring in a Canadian environment"
Since the early 90's, INKS has been developed tools for snow monitoring, river ice characterization and seasonal
frost mapping in Canada. The focus to date has been on the use of monopolarized or multipolarized SAR data.
With the forthcoming of RADARSAT-2, we have undergone a series of studies to asses the potential information
gain from polarimetric SAR data. Airborne polarimetric SAR data from the Canadian CV-580 have been acquired
over three different Canadian sites in winter: 1) a boreal forest 2) an agricultural watershed and 3) the Saint-
Francois River. This paper presents the preliminary results obtained from the polarimetric data set over the
Saint-Francois River in February 2003. [C4051]

"Synthetic aperture radar (SAR)-based mapping of wildfire burn severity and recovery"
New radar based techniques for efficient identification of forest damage caused by wildfire and subsequent
recovery are applied to data acquired over the 2002 Rodeo-Chediski, Arizona and 1988 Yellowstone National
Park wildfire complexes. Fully polarimetric C-, L- and P-band airborne synthetic aperture radar data were
acquired in approximately east-west and north-south swaths over the northern half of the Rodeo-Chediski
wildfire scar on August 1, 2002, 25 days after the last active fire was contained. The AIRSAR instrument also
acquired fully polarimetric data in C-, L- and P-band over Yellowstone on October 11, 1994, approximately 6
years after the event. We combine single frequency polarimetric parameters in composite images for optimal
identification of fire-induced damage to the forests. For the Rodeo-Chediski fire, we demonstrate that
polarimetric parameters-such as average scattering mechanism-readily identify bare surfaces, pine trees with
intact needles, trees with exposed branches, and trees with residual burned trunks. In particular, a single-pass of
polarimetric SAR provides identification of the perimeters and within-burn variability. This work shows that fully
polarimetric SAR is sensitive to scattering changes wrought by wildfire in two types of predominantly coniferous
forests. By extension, this technique should help quantify different degrees of burn severity in ecosystems where
the canopy is altered. We anticipate that these results will provide a new method of responding to wildfires,
perhaps even at the tactical fire-fighting level. [C4052]

"Global current measurements in rivers by spaceborne along-track InSAR"
The global monitoring of volume transports of large rivers is a challenging technological problem with a number
of important applications. It is highly desirable to use satellite-based remote sensing techniques for consistent
worldwide measurements on a regular basis. While water level measurements in rivers with spaceborne
altimeters have already been demonstrated a few years ago, instruments for routine current measurements from
space have not been available until now. This will change with the advent of along-track interferometric synthetic
aperture radars (along-track InSARs) on upcoming satellites such as the German TerraSAR-X, which is
scheduled for launch in 2006. In this paper we evaluate the potential of such instruments for current
measurements in rivers. We consider fundamental theoretical issues as well as existing InSAR data from the
Shuttle Radar Topography Mission (SRTM) and numerical simulation results. We find that currents in the Elbe
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river estuary (Germany) can be derived from SRTM data quite well. A similar data quality is predicted for
TerraSAR-X. We discuss the potential of TerraSAR-X for routine current measurements in rivers and propose
the development of a comprehensive data synthesis system which combines water level and current data from
satellites and other sources in such a way that a maximum amount of information on rivers is obtained. [C4053]

"Polarimetric SAR image classification employing subaperture polarimetric analysis"
Polarimetric SAR image classification remains an important research area. Various methods continue to be
developed for specific applications. High-resolution polarimetric SAR systems and advances in computational
and data storage capabilities have revived interest in novel polarimetric analysis techniques. Accordingly,
subaperture analysis of polarimetric SAR data has received renewed attention. A central assumption of SAR
image formation is that individual radar scatterers are stationary; they have no structure and provide a constant
reflectivity during the imaging process. However, with increased resolution, and hence fewer scatterers per pixel,
the nonstationary response from any given scatterer is more likely to influence total radar backscatter of a pixel.
We present a method to assess the polarimetric variability across the full aperture. [C4054]

"Polarimetric SAR stereo using Pi-SAR square loop path"
This paper shows first results of polarimetric SAR stereo applied to urban areas. SAR stereo is known as a
useful technique for three-dimensional mapping. Until now many approaches and results have been reported,
based on single polarization measurements. But stereogrammetry has not been used with polarimetric
information. In this paper, we use polarimetric SAR measurements acquired during a square loop flight. It is
shown that typical objects, like a TV tower can be reconstructed and its polarimetric properties analysed using
this method. [C4055]

"Analysis of land topography using Radar Altimeter 2"
In this work a simulator based on Envisat Radar Altimeter-2 has been developed in order to analyze
characteristics of reflected waveforms over land surfaces. Using this simulator new approaches have been
developed to classify surface characteristics and to make measurements on some land surface types. [C4056]

"Ground deformation monitoring of the Santorini volcano using satellite radar interferometry"
The island complex of Santorini is located at the central part of the Hellenic Volcanic Arc in the Southern
Aegean Sea. This volcano complex basically consists of five islands, Thera, Therassia, Palea Kammeni, Nea
Kammeni and Aspronisi forming a caldera of 83 km2with 390 m depth. The last significant volcanic activity took
place between 1925 and 1950. However, the volcano is at a rest state during the last 50 years. The present
work refers to the ground deformation monitoring of the area using ERS1, ERS2 and Envisat radar scenes from
1993 to 2004. A total number of four ERS1&2 SLC radar images covering the period 1993 to 1999, and two
ENVISAT ASAR images for the period 2003-2004 were used. The method applied was the two-passes
interferometry with a contribution of a high resolution Digital Elevation Model. The interferometric results show
that although the volcano is at a rest phase, in the two volcanic centers of Pales and Nea Kammeni ground
deformation (subsidence) of 62 mm along the line of sight of the satellite was detected. [C4057]

"Building damage detection from post-earthquake aerial imagery using building grey-value and
gradient orientation analyses"
The collapsed buildings due to 1999 Kocaeli earthquake were detected from post-event panchromatic aerial
imagery based on grey-value and the gradient orientation of the buildings. The building boundaries were
available and stored in a GIS as vector polygons. The building polygons were utilized to perform the
assessments in a building specific manner. The approach was implemented in a selected area of Golcuk, which
is one of the urban areas most strongly hit by the earthquake. First, the buildings were selected one-by-one from
the integrated vector (building boundaries) and raster (aerial photo) data set. The building damage detection
process was then divided into two branches. In the first branch, the detection was performed using the building
grey-value information. To do that, a greyvalue threshold (T1) was determined for discriminating the collapsed
buildings from the un-collapsed ones. In the second branch, a group of operations including the gradient
calculation and the determination of gradient orientation were performed. By utilizing the orientation information,
an optimum threshold level (T2) was determined for the standard deviation of the angle distribution of the
building pixels. When assessing the condition of a building, the results of the two branches were combined and
a final decision was made in an integrated manner. Of the 284 buildings analyzed, 254 were labeled correctly as
collapsed or un-collapsed providing an overall accuracy of 89.44%. The results reveal that the collapsed
buildings due to the earthquake can be successfully detected from post-event aerial images. [C4058]
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"Radiometric measurements of the Canadian boreal forest using RADARSAT-1 beam patterns"
This paper describes exploratory work in evaluating the use of the Canadian boreal forest in potential support to
radiometric calibration of the RADARSAT-1 Synthetic Aperture Radar (SAR) sensor. The primary site for SAR
calibration performance and monitoring, in the Amazon rain forest, requires the use of the spacecraft's On-Board
Recorder (OBR) to store the images until they can be downloaded to a Canadian data reception facility. In mid
2002, aging considerations for the OBR led to the survey of natural sites within data reception mask of Canadian
ground stations. Several boreal forest and mixed Tundra-Taiga sites were tested for their ability to support
radiometric analyses in case of an OBR failure. A boreal forest-type area, near Hearst, in the province of
Ontario, was chosen for a more comprehensive study. Radiometric measurements covering the entire incidence
angle range of RADARSAT-1 were performed using an elevation pattern measurement method adapted from the
existing methodology used for Amazon image analyses. Radiometric measurements over the chosen area are
reported, examining temporal and seasonal variations. Antenna gain pattern shape determination is also
attempted, based on seasonal backscattering profiles of the region. The differences between extracted pattern
shapes and their corresponding calibrated patterns then provide indications on the mean term, across swath
backscattering behavior of the boreal forest, confirming its potential suitability for radiometric calibration
monitoring. [C4059]

"Model of diurnal/seasonal variations of ELF natural radio signal based on OTD data"
Knowledge of expected parameters of natural extremely low frequency (ELF) radio signal arriving from the global
lightning activity to observatory is necessary when one looks for the signals originating from other sources, in
particular, for the electromagnetic precursors of a future earthquake shock. The radio waves of seismic and
cosmic origin might be expected in the bands of ultra-low (ULF, 0.01-3 Hz) and ELF (3 Hz-3 kHz), i.e., at
frequencies where natural electromagnetic radiation exists in the Earth-ionosphere cavity. Radiation from the
magnetosphere or from underground electric activity provides additional signals to be discriminated from the
ordinary lightning induced pattern. We construct the model variations of natural ELF radio signal on the daily and
monthly scales. The maps of global distribution of lightning flashes are used as initial data. These were recorded
by the OTD satellite (optical transient detector) and by LIS (lightning image sensor). The model developed
provides expected variations of the ELF power on the diurnal and seasonal scales thus describing typical
behavior of Schumann resonance background. [C4060]

"On the potential of current measurements by spaceborne along-track InSAR for river runoff
monitoring"
The global monitoring of volume transports of large rivers is a challenging technological problem with a number
of important applications. It is highly desirable to use satellite-based remote sensing techniques for consistent
worldwide measurements on a regular basis. While water level measurements in rivers with spaceborne
altimeters have already been demonstrated a few years ago, instruments for routine current measurements from
space have not been available until now. This will change with the advent of along-track interferometric synthetic
aperture radars (along-track InSARs) on upcoming satellites such as the German TerraSAR-X, which is
scheduled for launch in 2006. In this paper we evaluate the potential of such instruments for current
measurements in rivers. We consider fundamental theoretical issues as well as existing InSAR data from the
Shuttle Radar Topography Mission (SRTM) and numerical simulation results. We find that currents in the Elbe
river estuary (Germany) can be derived from SRTM data quite well. A similar data quality is predicted for
TerraSAR-X. We discuss the potential of TerraSAR-X for routine current measurements in rivers and propose
the development of a comprehensive data synthesis system which combines water level and current data from
satellites and other sources in such a way that a maximum amount of information on river is obtained. [C4061]

"Seismotectonic investigation on the Bam earthquake prone area (Iran) based on ASAR
interferometry"
In this study the Satellite Radar Interferometry (InSAR) was applied to investigate the crustal deformation caused
by the Bam Earthquake (Mw=6.5) that occurred in Iran on December 26, 2003. It was a multiple seismic event
that destroyed the historical City of Bam and provoked great damages in the urban centers of the region. The
Bam area in the south-eastern part of Iran is an active seismic zone and the Bam Fault System is comprised by
three specific segments (north, east and SE of Bam). The three-pass interferometric technique was applied
using ENVISAT ASAR scenes. According to the interferometric processing results subsidence has occurred in
the area NE of Bam City, while dextral strike-slip displacement has taken place in the southern area of Bam.
The last deformation could be attribute to a parallel hidden segment of the Bam Fault that is reaching the surface
according to the shear displacement during the earthquake. [C4062]
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"Maintaining RADARSAT-1 image quality performance in extended mission"
This paper discusses the synthetic aperture radar (SAR) calibration and image quality monitoring of RADARSAT-
1 in its extended mission, as evolved from the earlier phases of the calibration plan, after its launch in 1995 and
the start its routine operation in 1996. Since the early qualification period of the mission, both single beams and
ScanSAR operating modes are monitored routinely, based on Amazon Rainforest images for radiometric
calibration performance, and on images of Precision Transponders for image quality performance. After an initial
calibration phase, radiometric monitoring showed changes in the characteristics of several previously calibrated
elevation antenna patterns and compensation for these changes were, and are still made in the image processor.
In addition, a major upgrade of the ScanSAR processor completed at the Canadian Data Processing Facility
(CDPF) in 2002 provided significant improvements in image quality and radiometry. Through the five-year
nominal mission which ended in 2001 and the four years of the current extended mission, radiometrically and
geometrically calibrated imagery products were continuously provided to worldwide users. In late October 2000
however, concerns began to rise of the possibility of failure of the Horizon Scanner 1 (HS1), which would result
in operating the spacecraft in a degraded attitude control mode, compared to the current primary operation.
Experiments were conducted to better understand the impact on image quality when operating in backup attitude
control mode. In mid 2002, aging considerations for the On-Board Recorder also led to survey natural sites
within Canadian data reception masks for their potential to support radiometric analyses, as an alternative to the
Amazon Rainforest, where images are recorded. [C4063]

"Space in the service of society: a Canadian case study"
Canada places great emphasis on using space science and technology for the benefit of its citizens. Canada's
first satellite, Alouette-1, was launched to study the ionosphere in order to advance our understanding of a range
of phenomena associated with solar storms-from disturbances in radio communications in Canada's North to the
majestic Northern Lights. The Canadian space program has recognized that adapting space-based technologies
and processes for applications on Earth is the best way to surmount uniquely Canadian challenges, such as the
vast distances and variety of landscapes and climatic conditions that define Canada. In the sixties, while looking
for a way to connect communities scattered over our vast expanse, Canada came up with a proposal for its own
national communications satellite system. Another project, Canada's Radarsat-1 satellite, provides surveillance of
the country's huge expanse of land and sea. In addition, it has captured 15% of the global commercial market for
Earth observation data. Canadian researchers have collaborated with NASA to build the robotic arm onboard the
Space Shuttle. This led to an invitation for Canadian astronauts to participate in NASA's Human Spaceflight
program. To date, there have been 11 flights by Canadians. [C4064]

"The Liverpool Bay coastal observatory"
The pilot coastal observatory in the eastern Irish Sea integrates (near) real-time measurements with coupled
models in a pre-operational coastal prediction system. The aim is to develop the underpinning science for
marine management, focusing on the impacts of storms, eutrophication and the relative importance of events viz-
a-viz the mean. Real time current measurements are obtained from a seabed mounted acoustic Doppler current
profiler; deployment started in August 2002, via acoustic modems and the Orbcomm satellite e-mail system, and
from a shore based HF radar via telephone landlines. There are also real time measurements from a surface
buoy and a directional wave buoy and from an instrumented ferry, all via Orbcomm. The measurements are
integrated with a suite of nested 3-dimensional hydrodynamic and ecological models run daily, focusing on the
Observatory area by covering the ocean/shelf of northwest Europe (at 12 km resolution), the Irish Sea (at 1.8
km) and Liverpool Bay (at 200-300m resolution). All measurements and model outputs are displayed on the
Web-site (http://coastobs.pol.ac.uk). [C4065]

"Remote sensing, LIDAR, automated data capture and the VEPS project"
There has been research into the 3D modelling of urban settings and landscapes since the early 1980s, initially,
primarily for visual impact assessment, and more recently, for wider simulation and analysis. This paper
discusses recent project work that has been examining how to minimise operator based digital 3D modelling of
urban and rural environments, where remotely sensed data is available. The increasing availability of highly
accurate LIDAR data offers these opportunities, but currently is not captured so often nor is yet a sufficiently
extensive coverage that it can be relied on to keep VR analogues of real places up to date. This places
increasing importance on developing an 'urban data fusion' of different types including: LIDAR; digital elevation
models derived from radar altimetry and similar data (SAR interferometry); real-time video photogrammetry; and
thus on standards. 3D models of proposed changes then need to comply with these standards as they emerge.
[C4066]
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"Field intercomparison of Channel Master ADCP with RiverSonde radar for measuring river
discharge"
The RiverSonde radar makes non-contact measurement of a horizontal swath of surface velocity across a river
section. This radar, which has worked successfully at several rivers in the western USA, has shown encouraging
correlation with simultaneous measurements of average currents at one level recorded by an acoustic travel-time
system. This work reports a field study intercomparing data sets from a 600 kHz Channel Master ADCP with the
RiverSonde radar. The primary goal was to begin to explore the robustness of the radar data as a reliable index
of discharge. This site is at Three Mile Slough in northern California, USA. The larger intent of the work is to
examine variability in space and time of the radar's surface currents compared with subsurface flows across the
river section. Here we examine data from a couple of periods with strong winds. [C4067]

"Gulf of Maine Ocean Observing System (GoMOOS): current measurement approaches in a
prototype integrated ocean observing system"
The Gulf of Maine Ocean Observing System (GoMOOS) was established in the summer of 2001 as a real-time
pilot integrated observing system that includes a comprehensive array of moored physical and optical sensors,
shore based long-range HF radar systems, circulation and wave modeling, satellite observations, and Web
delivery of data and data products. The system is automated and operational. The GoMOOS moored buoy array
presently consists of 10 solar-powered, automated buoy systems that telemeter data hourly via cellular/iridium
phone and GOES satellite transmitters. The operational protocol is that 20 buoys and instrument suites are
rotated through the 10 locations on a six-month cycle. Current measurements are made at 2 m depth using
Aanderaa RCM9 in situ Doppler current meters, and subsurface currents are made with downward-looking RIM
Doppler profilers. In addition, near-surface currents in the Gulf of Maine are being measured using a 5-
megahertz long-range HF radar system manufactured by CODAR Ocean Systems Inc. Comparisons of the three
current measurement systems are presented, and the operational logistics of current monitoring using these
technologies in the challenging Gulf of Maine environment is discussed. [C4068]

"Sea surface slicks characterization in SAR images"
The authors present a new method to characterise and discriminate oil slicks and some look-alikes in ERS-2
SAR images according only to the observed sea roughness, to reduce oil spill detection and monitoring systems
cost. It exploits sea wave spectrum images from the multiscale analysis based on a modified morphological
pyramid. Many backscatter characteristics extracted at each level, depended on object and background features
are normalized to make its spectral scales be identical. Twenty objects (spot and border) backscatter features
have been measured. Eleven sea surface slicks types have been analysed, namely oil, atmospheric instability,
wind front, unstable air-mass, current front, falling land wind, large gravity waves, low wind area, natural slicks,
swell visible and wind sheltered area. The results presented as smoothed basic profiles and textural spectra
allow to tackle oil slicks supervised classification in new images. Oil slicks and current front are discriminated.
But, some ambiguities of slicks discrimination in SAR images remain persistent. [C4069]

"RAST 2005. Proceedings of 2nd International Conference on Recent Advances in Space
Technologies (IEEE Cat. No. 05EX1011)"
{no data available} [C4070]

"Oil slick detection by SAR imagery using Support Vector Machines"
Spaceborne Synthetic Aperture Radar (SAR) is well adapted to detect ocean pollution independently from daily
or weather condition. In fact, oil slicks have specific impact on ocean wave spectra. Initial wave spectra may be
characterized by three kinds of waves, big, medium and small, which correspond physically to gravity and
gravity-capillary waves. The increase of viscosity is due to the presence of oil damps gravity-capillary waves.
This induces a damping of the backscattering to the sensor, but also a damping of the energy of the wave
spectra. Thus, local segmentation of wave spectra may help oil slick detection. It can be achieved by the
segmentation of a multiscale decomposition of the original SAR image. In this work, a supervised oil slick
detection is proposed by using Support Vector Machines into the wavelet decomposition of a SAR image. It
performs accurate detection with no consideration to signal stationarity nor to the presence of strong backscatters
(such as ship). Moreover, when using normalized SAR images, the kernel expansion may be generalized from
one image to an other to make a near unsupervised detection scheme. The algorithm has been applied on
Envisat ASAR images. First experiments yield accurate segmentation results with a very limited number of false
alarms. [C4071]
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"Fast Fourier techniques for SAS imagery"
Fast block-processing Fourier techniques were originally developed for satellite-borne synthetic aperture radars
(SAR) employing a colocated single transmitter/single receiver geometry. In contrast, almost all synthetic
aperture sonars (SAS) now have a single transmitter/multiple receiver geometry and so some preprocessing is
required to coerce the data into a single receiver format. If this is not done carefully, much of the inherent
efficiencies of the Fourier-based block-processing is lost. Additionally there is the preprocessing required to
achieve motion compensation as well as the phase center approximations required to correct for the underlying
bistatic nature of the collected data. [C4072]

"Operational quantitative mapping of oil pollutions at sea by joint use of an hyperspectral imager
and a fluorescence lidar system on-board a fixed-wing aircraft"
Efficient observation means are required for supporting operational fight against oil pollutions at sea and recovery
operations, including reliable choice and guidance of maritime and airborne fighting means. Among the suite of
sensors available, the potential of airborne passive hyperspectral imagery and active fluorescence laser systems
have been studied in the past. The potential of combining these two kinds of sensors for quantitative mapping of
oil slicks at sea and for supporting the recovering operations is proposed for evaluation in that pilot project.
Location, extents, volume of the oil spilled and its spatial distribution are the main useful parameters to be
estimated. Ways towards the design of an operational system including both passive and active airborne optical
sensors are presented. [C4073]

"First assessment of C-band polarization ratio from ENVISAT ASAR imagery"
{no data available} [C4074]

"Observations and modeling of the ocean radar backscatter at C-band in HH- and VV-
polarizations"
{no data available} [C4075]

"Coastal wind jets flowing into the kanmon strait by SAR observations"
{no data available} [C4076]

"Effect of radar frequency on waterline mapping from airborne SAR image in the intertidal zone"
{no data available} [C4077]

"Satellite remote sensing of the oceanic environment in China"
{no data available} [C4078]

"An automatic detection of oil spills in sar images by using image segmentation approach"
{no data available} [C4079]

"Sea state analysis for coastal waters using dual polarization ENVISAT ASAR data"
{no data available} [C4080]

"An empirical SAR imaging model for ocean wave measurements"
{no data available} [C4081]

"Ocean wave spectrum from sar image using 2D-ARMA model"
{no data available} [C4082]

"Oceanpal® a GPS-reflection coastal instrument to monitor tide and sea-state"
The Global Navigation Satellite Systems (GNSS, such as the GPS and GLONASS constellations) and their
augmentation systems (WAAS, EGNOS) constitute premium sources of opportunity for passive remote sensing.
By 2010, after the deployment of the European Galileo constellation, more than 50 GNSS satellites will be
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emitting self-calibrating, dual-frequency, rain-immune, L-band spread spectrum signals with long-term availability
and stability. The use of GNSS reflections (GNSS-R) for sea-surface monitoring is a bistatic radar technique only
requiring a receiving system. The concept was initially proposed by M. Martin-Neira in 1993 and has, since then,
been successfully implemented in coastal receivers, in aircraft and recently, in space. The potential applications
include sea-surface altimetry, sea-state, surface roughness, surface currents and salinity, both for scientific and
operational oceanography. In this paper, we present Oceanpal®, a GNSS-R sensor developed by Starlab for
operational coastal monitoring. It is an inexpensive, all-weather, dry and passive concept which can be deployed
on multiple platforms, static (coasts, harbors, off-shore), and slowly moving (boats, floating platforms, buoys). In
its present form, Oceanpal®can deliver two kinds of Level-2 products: the sea-surface height and the significant
wave height. [C4083]

"Space-based radar: overview, history and recent developments"
{no data available} [C4084]

"HF radar wave measurements in the presence of ship echoes-problems and solutions"
HF radar is an important tool to remotely measure oceanographic parameters like currents and waves from shore
over large areas up to 6500 km2. Maps of these parameters can be obtained 3 times per hour. In areas of high
ship traffic, there are ship echoes within the radar backscatter signal, which can appear in the frequency bands
of the Doppler spectrum which are used to extract current- and wave information. While the current speed is
derived from the first-order Bragg peaks, wave height and direction is calculated from the second-order bands
around the first-order peaks. The second-order bands require 15 to 20 times the bandwidth of the first-order
peaks and their amplitude is about 20 dB lower. Due to these facts, ship echoes can cause problems especially
to wave algorithms. This paper discusses the special signatures of ship echoes and shows possibilities to identify
and to track ships. [C4085]

"Shallow angle LIDAR for wave measurement"
The Exeter University Marine Dynamics Group has developed a shallow angle LIDAR for wave measurement
purposes. This paper introduces the system and illustrates some metrology issues specific to this method. The
LIDAR system uses a 532 nm (green) Q switched, high repetition rate, nanosecond pulsed laser. The system is
designed to be scanned along a line or over an area. A 100 point square plot requires typically 0.5 seconds to
complete. Whereas fixed-wing airborne LIDAR is continuously moving, the system described here is mounted in
a fixed position and it is therefore possible to record sea surface shape and wave evolution over time. A plot
comprises a set of surface elevation measurements determined by a combination of time of flight and high
precision angle measurement. Unlike airborne LIDAR systems, the system is fitted to a shore or vessel mounted
platform (with motion compensation in the case of vessel mounting) and the incident beam typically makes an
angle with the sea surface of less than 10 degrees. The signal returns from airborne LIDARs, at approximately
normal incidence, are strong compared to the very weak returns from the shallow angle system described in this
paper. This fact has previously inhibited the development of such shallow angle systems. Some features of this
system which make it viable are: a minimum field of view optical system, a very short pulse length high repetition
rate laser system, an ultra high resolution beam scanner and what is effectively a one-dimensional image
processing style coherent hybrid detection system operating with GHz data rates. The use of 532nm wavelength
allows the scattering of light from calcareous plankton particles as well as other suspended particles and foam or
aeration. The different nature of the light scattering from suspended particles or from foam or highly aerated
water also allows the qualitative identification of breaking or foaming waves. The paper presents recordings of
the real-time evolution of spatially resolved wave profile data obtained using this system. The shallow angle
LIDAR system is shown to offer significant advantages over existing methods for wave measurement such as
wavebuoys, wavestaffs, acoustic Doppler and radar, both in terms of the precision of the data returned and in
the- flexibility of deployment. Examples are presented of both near-shore and offshore applications. This system
is one of the very few techniques capable of returning spatially resolved 'wave videos'. Another important feature
of the new system for near-shore applications is that it avoids the vulnerability to damage of systems mounted in
the surf and swash zones. The system can be installed at any state of the tide with no requirement to undertake
installation work below the high water mark. The system is shown to be an ideal choice for most types of wave
measurement applications and is eminently suited to the most extreme sea conditions. It is shown to be a
portable remote sensing system capable of rapid temporary deployment, at sites of interest, during any sea
conditions. [C4086]

"System concepts and technologies for high orbit SAR"
This paper discusses large aperture, high orbit radar concepts for measuring sub-centimeter-level surface
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displacements from space. These measurements will enable applications such as earthquake simulation,
modeling and forecasting. We explain the need for large aperture, high orbit arrays and discuss the technologies
required to achieve these missions. [C4087]

"Influence of a nonlinear RAR modulation on the SAR imaging of ocean waves"
{no data available} [C4088]

"Status of a UAVSAR designed for repeat pass interferometry for deformation measurements"
NASA's Jet Propulsion Laboratory is currently implementing a reconfigurable polarimetric L-band synthetic
aperture radar (SAR), specifically designed to acquire airborne repeat track interferometric (RTI) SAR data, also
known as differential interferometric measurements. Differential interferometry can provide key deformation
measurements, important for the scientific studies of earthquakes and volcanoes. Using precision real-time GPS
and a sensor controlled flight management system, the system will be able to fly predefined paths with great
precision. The expected performance of the flight control system will constrain the flight path to be within a 10 m
diameter tube about the desired flight track. The radar will be designed to operate on a UAV (unpiloted aerial
vehicle) but will initially be demonstrated on a minimally piloted vehicle (MPV), such as the Proteus built by
scaled composites or on a NASA Gulfstream III. The radar design is a fully polarimetric with an 80 MHz
bandwidth (2 m range resolution) and 16 km range swath. The antenna is an electronically steered along track to
assure that the actual antenna pointing can be controlled independent of the wind direction and speed. Other
features supported by the antenna include an elevation monopulse option and a pulse-to-pulse resteering
capability that will enable some novel modes of operation. The system will nominally operate at 45,000 ft (13800
m). The program began out as an Instrument Incubator Project (IIP) funded by NASA Earth Science and
Technology Office (ESTO). [C4089]

"Status and trends for space-borne phased array radar"
The first European SAR based on an active phased array was launched in March 2002 on board Envisat and is
operational. Several SAR instruments with active array antennas are currently under development in Europe and
new instrument concepts are under discussion for the next generation. How will new technologies, currently
under development in the commercial and military sectors, influence radar design based on existing
architectures and new concepts? This paper discusses the current technology status and identifies future trends.
[C4090]

"Long-term UHF RiverSonde river velocity observations at Castle Rock, Washington and Threemile
Slough, California"
Long-term, non-contact river velocity measurements have been made using a UHF RiverSonde system for
several months at each of two locations having quite different flow characteristics. Observations were made on
the Cowlitz River at Castle Rock, Washington from October 2003 to June 2004, where the unidirectional flow of
the river ranged from about 1.0 to 3.5 m/s. The radar velocity was highly correlated with the stage height which
was continually measured by the U. S. Geological Survey. The profile of the along-channel velocity across the
water channel also compared favorably with in-situ measurements performed by the Survey. The RiverSonde
was moved to Threemile Slough, in central California, in September 2004 and has been operating there for
several months. At Threemile Slough, which connects the Sacramento and San Joaquin Rivers, the flow is
dominated by tidal effects and reverses direction four times per day, with a maximum speed of about 0.8 m/s in
each direction. Water level and water velocity are continually measured by the Survey at the Threemile Slough
site, with velocity recorded every 15 minutes from measurements made by an ultrasonic velocity meter (UVM).
Over a period of several months, the radar and UVM velocity measurements have been highly correlated, with a
coefficient of determination R2of 0.976. [C4091]

"Deep ground penetrating radar (GPR) WIPD-D models of buried sub-surface radiators"
The proliferation of strategic subsurface sanctuaries has increased the need for enhanced remote sensing
techniques providing for the accurate detection and identification of deeply buried objects. A new ground
penetrating radar (GPR) concept is proposed in this paper to use subsurface radiators, delivered as earth
penetrating non-explosive, electronic "e-bombs", as the source of strong radiated transmissions for GPR
experiments using ground contact or airborne receivers. Three-dimensional imaging techniques for deeply buried
targets are being developed based on two-dimensional synthetic aperture radar (SAR) data collection
techniques. Experiments over deep mine shafts have been performed to validate the 2D SAR processing
algorithms. WIPL-D models have been used to verify the significant enhancement in the received signal-to-noise
ratio obtained by burying the transmitter under the surface of the earth. Simple ray-tracing techniques have also
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been used to confirm the enhancements. [C4092]

"Applications of MIMO techniques to sensing of cardiopulmonary activity"
Remote monitoring of cardiopulmonary activity based on Doppler shifts in radio signals shows promise in medical
and security applications, however the problems of motion artifacts and presence of multiple subjects limit the
usefulness of this technique. By applying MIMO signal processing, it is possible to overcome limitations of
current systems and isolate signals from multiple sources. [C4093]

"Multiplicative multifractal modeling of sea clutter"
Sea clutter refers to the radar returns from a patch of ocean surface. Accurate modeling of sea clutter and robust
detection of low observable targets within sea clutter are important problems in remote sensing and radar signal
processing applications. In this paper, we introduce a multiplicative multifractal process for modeling the sea
clutter. Through analysis of 392 amplitude time series of 14 sea clutter datasets measured under various sea and
weather conditions, we show that the data are consistent with multifractals over certain time scale range, and
that the generalized dimension spectrum Dqaccurately detects low observable targets within sea clutter. The
method is computationally very fast and practically easily implemented. These attributes strongly suggest that the
method may be developed into an automated target detector within sea clutter. [C4094]

"GPRS based power quality monitoring system"
A cost effective scheme was proposed to realize real-time power quality monitoring for remote distribution
system. The key point is to realize the communication between monitoring substations and monitoring centre.
The communication can be carried out based on general packet radio service (GPRS). And it has the merit of
always on-line, flexible structure and low cost. The design scheme was applied to power quality monitoring
systems and satisfactory results were achieved. The scheme can work where the monitoring substations were
located in remote wild farms or on mountains. The communication method can also be used in applications
where the data flow is not so heavy and there is difficult in wire communication. [C4095]

"Hyper-temporal radarsat SAR data of a forested terrain"
First Page of the Article [C4096]

"A wavelet-based change-detection technique for multitemporal SAR images"
First Page of the Article [C4097]

"Evaluation of multi-temporal and multi-polarization ASAR for Boreal Forests in Hinton"
First Page of the Article [C4098]

"Assessment of current field plots and lidar 'virtual' plots as guides to classification procedures for
multitemporal analysis of historic and current landsat data for determining forest age classes"
First Page of the Article [C4099]

"Problems of surface change detection based on SS-InBSAR"
SS-BSAR comprises of a space borne transmitter moving relative to an observed surface and a stationary
receiver on the ground. Interferometric SS-BSAR (SS-InBSAR) contains two spatially separated receiving
antennas and appropriate channels. SS-InBSAR can be used for a number of remote sensing applications and
in particular for surface change detection. The SS-InBSAR CD compares two consecutive InBSAR images to
detect changes in the earth's surface. This is done by calculating the decorrelation between the two images.
This can lead to decorrelation between images in SS-InBSAR CD even when there is no deformation of the
acquired surface. This paper reports methods and results of the decorrelation investigation for SS-InBSAR.
[C4100]

"Geometrical considerations for terrain mapping in SBR applications"
Knowledge aided signal processing calls for the use of existing information such as digitized image maps to
further suppress clutter in a typical radar detection operation. In the context of space based radar (SBR)
applications, given the SBR parameters and the look angles the first problem is to translate these parameters
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into a data point on a map. This is realized by converting these parameters into conventional latitude and
longitude and then using the corresponding image intensity to estimate the clutter covariance matrix. Using this
approach, it is possible to pre-compute the desired weight vector for a location of interest on earth that the SBR
is assigned to visit. As a result, using the measured data together with the weight vector, it is possible to test for
target detection hypothesis accurately at the time of visit by the SBR. [C4101]

"Development of signal processing algorithms for high resolution airborne millimeter wave FMCW
SAR"
For airborne Earth observation applications, there is a special interest in lightweight, cost effective, imaging
sensors of high resolution. The combination of frequency modulated continuous wave (FMCW) technology and
synthetic aperture radar (SAR) techniques can lead to such a sensor. In this paper, a developed algorithm for
SAR imaging that takes into account the special characteristics of FMCW signals is presented. Constrains for
the validity of the stop and go approximation are shown. A demonstrator system has been built at Delft University
of Technology and some results from the last airborne campaign are presented. [C4102]

"Whitening spatial correlation filtering for hyperspectral anomaly detection"
Matched and adaptive subspace detectors apply to a wide range of problems in radar, sonar, and data
communication, where the signal is constrained to lie in a multidimensional linear subspace. These detectors
generalize known results in matched and adaptive detection theory. In this paper we propose an original
approach to anomaly detection based on whitening and spatial correlation filtering (WSCF). The performance is
investigated in terms of the detection probability, and the false alarm ratio. A comparison permits us to show how
this new method can outperform the well-known Reed and Xiaoli Yu (RX) algorithm. [C4103]

"SeaWinds radiometer (SRad) brightness temperature calibration and validation"
NASA's SeaWinds scatterometer, on Japan's ADEOS-II satellite, is a special purpose radar remote sensor used
to measure ocean surface wind vector (speed and direction). The paper presents a novel use of this instrument
as a SeaWinds radiometer (SRad) to measure the ocean microwave emissions (brightness temperature). The
derivation of the SRad radiometric transfer function is presented, which is used to calculate the apparent
brightness temperature collected simultaneously with the radar scattering measurement. Results are presented
for the on-orbit calibration and validation of the SRad brightness temperature algorithm performed using
simultaneous measurements from the advanced microwave scanning radiometer (AMSR) also on the ADEOS-II.
[C4104]

"Advances in non-linear apodization for irregularly shaped and sparse two dimensional apertures"
Presented in this paper are selected new methods and applications of non-linear apodization for irregularly-
shaped and sparse coherent apertures and arrays. The benefits include improved impulse response
performance, i.e. reduced peak sidelobes and integrated sidelobe power, along with improved mainlobe
resolution, compared to classic windowing techniques. Non-linear apodization (NLA) techniques can also serve
as powerful engines for effective superresolution and bandwidth extrapolation of coherent data for filling sparse
apertures. The sparse aperture filling property of superresolution algorithms for radar data forms the basis for a
new concept which is introduced here: synthetic multiple aperture radar technology (SMART). Increased swath
and/or reduced antenna size are some of the benefits postulated for SMART applied to synthetic aperture radar
(SAR) systems. The benefits of these new methods and applications for nonlinear apodization are then
demonstrated for two specific applications: 1) side lobe control for Y-type synthetic aperture radiometers, such
as the European soil moisture and ocean salinity (SMOS) system [12] and JPL's proposed GeoSTAR [13]
concept; and, 2) filling of sparse synthetic aperture radar data by exploiting the bandwidth extrapolation
properties of non-linear apodization based superresolution techniques. The methods that have been developed
and demonstrated here have potential application to a wide range of passive and e microwave remote sensing
and radar systems. [C4105]

"Automatic classification of hydrometeors based on polarimetric weather radar measurements"
With the development of modern electron and computer techniques, the ability of weather radar detecting
precipitation echo has been greatly improved. However, the improvement of the of echo detecting precision
doesn't mean the improvement of quantitative precipitation estimates due to different distribution and type of
precipitation particles as well as other hardware factors. In this paper, the author propose to construct the
membership function of fuzzy logic method based on the characteristic of scattering and orientation of different
kinds of hydrometeors. The authors also present details of the algorithm for classification of hydrometeors and a
methodology for sensitivity analysis to the various polarimetric variables used for classification. [C4106]
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"Mathematical simulation of remote detection of human breathing and heartbeat by multifrequency
radar on the background of local objects reflections"
The mathematical description of signal processing basic stages in multifrequency radar intended for detection of
human breathing and heartbeat is given. Cross-correlation functions of different kinds of the multifrequency
probing signals, modelling optimum processing of impulses are compared in view of resolution, levels of lateral
lobes and presence of diffractive maxima. The model of multifrequency radar signal taking into account breath
and palpitation of the person is offered. For remote allocation of person's breath and heartbeat realizations with
selection on range cells the spectral analysis in each range element is used. Such a selection besides definition
of range up to the living human allows excluding reflections from motionless and inactive local objects, available
in other range cells. [C4107]

"A hybrid genetic algorithm-based edge detection method for SAR image"
In this paper, a new edge detection method for SAR image using a hybrid genetic algorithm (HGA) is proposed
depending on a full study about the characteristics of SAR images. According to this method, firstly some new
types of edges are defined, and then the edge detection is reduced to an optimization problem. Not only original
image data, but also some local information of edge, such as the continuity, thickness and regional difference of
edges are included to define a cost function. Therefore, by the global searching capability of genetic algorithm,
more continuous and accurate edges can be detected than other traditional methods. Moreover, a local
optimization operator is employed to speed up the convergence of algorithm. So the method presents a
remarkably rapider speed than classical genetic algorithm, as well as better edges. The simulations results also
demonstrate its efficiency. [C4108]

"Change detection analysis in wetlands using JERS-1 radar data:tonle Sap Great Lake, Cambodia"
{no data available} [C4109]

"Remote sensing techniques"
Remote sensing of ocean currents is becoming an operational tool in many countries. Wyatt reviews phased-
array HF radar systems, with examples of wave, wind and current measurements from operational systems, and
she provides an assessment of their accuracy. Observations from HF radar on board an oil platform in the Gulf
of Mexico, as described by Barrick et al., show tremendous strides forward when working in this difficult
environment, where only one system may be feasible and the structure of the rig distorts the antenna pattern. In
contrast, Kohut et al. describe results from a "triple nested HF radar array" that combines lower frequency long-
range systems with high-resolution radars and several other techniques to map the plume of the Hudson River in
New York Bight. Advances in theory continue to be made, which may lead to future improvements in practical
current and wave radars. Wang and colleagues describe new ideas on nonlinear polarisation vector translation.
Dugan and Piotrowski argue that aircraft remote sensing is advantageous for rivers and estuaries where currents
may change rapidly in time and space. Using images of light scattered by near surface sediment, mean flow
vectors have been derived and compared with ADCP data. Terray and colleagues report on their assessment of
the feasibility of studying horizontal dispersion and vertical mixing on metre to kilometre space scales using
measurements of dye dispersion from an airborne lidar. [C4110]

"Wave, current and wind monitoring using HF radar"
Measurements of waves, winds and currents with the HF radar are presented to demonstrate their operational
monitoring capabilities. These include measurements made during a 15 month deployment of the Pisces radar in
the Celtic Sea to assess the feasibility of including radar as part of the UK wave monitoring Network,
WAVENET, and measurements with the WERA radar on the Norwegian coast as part of the EuroROSE project.
The accuracy of the measurements is discussed. [C4111]

"Antennae variety for remote sensing of surroundings"
This paper is an overview of different types of antennae applications for observation of surroundings including
remote sensing of Earth surface, atmosphere, ground penetration, and aircraft collision avoidance. The overview
covers all frequency bands from millimeter waves up to very long waves. Some recently obtained results on
Doppler-polarimetric methods of atmosphere research as well as on new airborne collision avoidance system
creation are included. Specificity of antennae of different applications is discussed. This paper mainly reflects the
works, which were done with author participation, and does not aspire to saturation coverage of the entire infinite
field of antennae application. [C4112]
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"Fiber lasers for lidar"
Advances in fiber laser technology can be used to further the capabilities of lidar remote sensing systems. The
paper provides an overview of lidar requirements, where current fiber technology can play a role, and advances
needed for future systems. [C4113]

"New expressed nonlinear polarization vector translation and its application in HF Radar"
The nonlinear polarization-vector translation algorithm proposed by A.J. Poelman is expressed by ellipticity ratio
and orientation angle on a right-handed circular/left-handed circular polarization vector basis. It is inconvenient in
the processing of signals expressed by the polarization parameters of amplitude-ratio and relative phase on a
horizontal/vertical polarization vector basis. A new expressed NPVT algorithm is given to solve this problem in
this paper, and the relation between the two NPVT algorithms is described mathematically. A good performance
is obtained by the application of the new algorithm in suppressing of sky-wave radio interference in an HF
surface wave radar compared with some other polarization filters. [C4114]

"Airborne fluorescence imaging of the ocean mixed layer"
We report preliminary results from a pilot experiment to image the dispersion of fluorescent dye in the ocean
surface layer using an airborne LIDAR. In-situ observations of currents, stratification, and dye concentration were
also made from a ship. We give an overview of the experiment, and propose an inversion method for estimating
dye concentration from observations of fluorescence and backscatter. [C4115]

"Advance warning of loop current from single-site SeaSonde on Genesis oil platform in the Gulf of
Mexico"
A single SeaSonde HF radar operates on Chevron's Genesis deep-water floating platform in the Gulf of Mexico.
The radar's purpose is to provide advance warning of strong loops or eddies that approach the rig. A single
radar like this, however, only produces a map of the surface current component toward or away from the radar,
called a radial map. A pair of radars with overlapping coverage is required for a 2D total vector map. Despite this
limitation, and overcoming the strong antenna pattern distortions caused by the all-steel rig, useful information
was obtained to a distance of 90 km. To verify the accuracy and utility, comparisons were done with an ADCP
72 km away. Low-pass filtering was used to remove short-term inertial oscillations, revealing close agreement
with the 40-m deep ADCP measurement of the persistent geostrophic loops. Both saw the strong loop features.
[C4116]

"Observed response of the Hudson River plume to wind forcing using a nested HF radar array"
One objective of the Lagrangian Transport and Transformation Experiment (LaTTE) is to determine the relative
advantages of studying the Hudson River plume within the spatial and temporal context provided by an
operational research observatory. Towards this end, a shelf-wide observational backbone was locally enhanced
with high-resolution relocatable systems in the New York Bight apex. The permanent backbone includes local
acquisition of international satellite ocean color imagery, a network of long-range High Frequency radars, and a
cross-shelf Endurance line occupied by an autonomous underwater glider. The high resolution systems,
including higher resolution HF Radar, glider and mooring networks, were moved to the New York Bight Apex to
support the specific interdisciplinary process study. During the LaTTE field effort, datasets from the nested
observation network, including a triple nested HF Radar array, were assembled in real-time at a shore-based
acquisition center, and high-resolution atmospheric forecasts were performed. Surface current observations will
be reviewed, with specific emphasis placed on the observed response of the Hudson River plume to local winds.
The observatory results provide a spatial and temporal context for viewing the LaTTE dye release, chemical and
biological results. [C4117]

"Asian dust signatures at Barrow: observed and simulated. Incursions and impact of Asian dust
over Northern Alaska"
Atmospheric aerosols affect the Earth's radiation budget both directly, through interactions with solar and
terrestrial radiation, and indirectly, as cloud condensation and ice nuclei. Against the typically clean polar
atmospheres, small increases in aerosol concentrations can perturb radiative fluxes significantly. During spring
2002, dust storms from the deserts of China and Mongolia were tracked over the Arctic, establishing that such
remote regions are not immune to the dispersion of Asian dust. Increased aerosol optical depths and lidar
measurements at Barrow, AK, in conjunction with trajectory analyses and dust transport provide corroborating
evidence for transport of dust to the Arctic. The primary impact of the dust layer can be determined by
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examining its radiative properties relative to the underlying snow and intervening pristine background
environment. Through a sequence of ground-based visibility measurements of the aerosols coupled with lidar
measurements of the layer height, a realistic dust cloud was ported into Moderate Resolution Transmittance
(MODTRANT™) code. A suite of MODTRAN calculations, constructed around this cloud description, provided
spectrally integrated forcing terms at the surface, along with estimates of the local heating/cooling at altitude,
with and without the dust cloud. This then led to a closure experiment where MODTRAN predictions of surface
forcing are in remarkably good agreement with measurements for a set of solar-zenith angles and aerosol
optical depths. [C4118]

"Global aerosol distribution from the GLAS polar orbiting lidar instrument"
The Geoscience Laser Altimeter System (GLAS) launched in 2003 has provided the first global aerosol profiling
from space. GLAS is a two wavelength nadir viewing instrument. The measurement requirement to profile all
radiatively significant aerosol layers has been exceeded. Data processing algorithms have provided aerosol
scattering cross section profiles, boundary detection and height for all aerosol layers, aerosol optical depth and
extinction cross section for data from 2003. The data products are openly available to the global science
community. [C4119]

"532/1064 nm ACA lidar measurements of Asian dust at Suwon, Korea during 2002 2004"
Asian dust in the middle and lower troposphere has been measured continuously by ACA lidar at Suwon station
(37.2°N-127.6°E) during 2002-2004. The lidar system consists of 532/1064 nm laser transmitter and multi-
receiving channels. The output optical parameters of the lidar are 532/1064 nm backscatters, 532 nm
depolarization ratio, and 1064/532 nm color ratio. During three years of intensive observations of the Asian dust,
more than 25 episodes were successfully monitored. The significant dust in March 2002 to May 2004 showed
the dust layers are located in the altitude range of 0.4-6 km with the depolarization ratios, 10-30%, the
backscattering ratio, 1-5, and the aerosol color ratio, 0.3-0.9 respectively. The backward trajectory applied to
those episodes showed that the dust mainly came from Mongolia and Takaramakan deserts. [C4120]

"Seasonal soil moisture variation analysis using RADARSAT-1 satellite image in a semi-arid
coastal watershed"
{no data available} [C4121]

"Forty Years of Aerosol Remote Sensing"
{no data available} [C4122]

"AEROCAN: the Canadian Sunphotometer Network"
Growing out of the 2-site BOREAS sunphotometer network of 1994, the current AEROCAN network comprises
12 stations with at least one site in each of Canada's major geographic regions. The network, a joint
collaboration between the Universite de Sherbrooke and Meteorological Services of Canada, is a member of the
much larger AERONET system of CIMEL sunphotometers. The overall AEROCAN objective is to provide a
sampling density of columnar aerosol properties which are as representative as possible of national, regional and
local variations across Canada. Most of the sites are rural, but several of the sites have been "twined" with an
urban sunphotometer. A number of the AEROCAN sites are in the most northern regions of Canada, >55
degrees north latitude (Churchill, Kuujjuarapik, and Resolute Bay) with a new CIMEL and starphotometer to be
located in Eureka (80°N). Cimel sunphotometers have also been deployed for very short durations in support of
regional air quality and trans-boundary flow studies. Over the last several years the AEROCAN network has
generated about 1000 days of observations/year. The network goal is to increase the number of possible
observation days by minimizing problems that limit data collection and transmission. The AEROCAN network is
now being used to support satellite and airborne remote sensing projects, investigate cross border pollution
issues, supplement LIDAR observations of aerosols and provide inputs to large scale aerosol transport models.
While working within the AERONET protocols our group is experimenting with new methods to collect data on
aerosol parameters including increasing optical depth observations to once every 4-5 minutes and near real-time
assimilation of this information into air quality forecast models. The network will expand in the coming year with
several new sites planned. [C4123]

"Spaceborne lidar aerosol retrieval approaches based on improved aerosol model constraints"
Aerosol retrievals at 532 nm for the current GLAS and upcoming CALIPSO satellite lidar missions employ/will
employ a table look-up approach to select climatologically based Samodel values for these retrievals when
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alternate, less uncertain methods for either defining Sa(the aerosol extinction-to-backscatter ratio, or aerosol lidar
ratio) or providing the needed auxiliary information are unavailable. Reagan et al. (2004, 2005) addressed a
revised table look-up approach that incorporated two notable revisions for improved Saselection, which, as a
consequence, enable more bounded aerosol retrievals. One is a refined, more bounded set of Savalues, both for
532 nm and 1064 nm, representative of a definitive set of aerosol types/models determined from an extensive
analysis of the AERONET database. The other is an accompanying set of key spectral ratio parameters (i.e.,
dual wavelength, 532 nm to 1064 nm, ratios of backscatter, extinction and Sa) also derived from the AERONET
data which offer additional ways to bound the lidar aerosol retrievals. Thus, aerosol retrievals can be obtained
subject to the constraints that the lidar data yield retrievals with spectral ratio parameters consistent with a given
aerosol model (or models), to confirm the model choice and better bound the retrievals. This paper presents the
simulation results made by assuming different models in support of the two-wavelength lidar constrained ratio
aerosol model-fit (CRAM) retrieval approach. In addition, a performance function and multiple scattering
corrections based on LITE signals are also investigated. [C4124]

"Monitoring aerosol distribution from ground based elastic scattering lidar: a review"
The original lidars were incoherent elastic backscatter systems, and one of the original applications for such
systems was profiling the vertical distribution of aerosol. In the beginning there was significant limitation in both
the practicality of the lidar hardware and in using data for aerosol retrievals of significant parameters such as the
aerosol extinction and backscatter cross section. The paper reviews the use of lidars for remote sensing of
atmospheric aerosols. [C4125]

"Multiwavelength lidar measurements at the City College of New York in support of the NOAA-
NEAQS and NASA-INTEX-NA experiments"
Satellite measurements do not provide the vertical information needed to assess aerosol transport mechanisms.
To supply this information, multiwavelength lidar measurements are needed to study the vertical structure of
aerosol events. In support of NASA-INTEX and NOAA-NEAQS transport experiments; we present lidar retrievals,
which identify multiple stratified particulate plumes occurring over New York City on 2004 July 21 in support of
MODIS imagery. In particular, multiwavelength measurements at CCNY are used to determine the Ångström
coefficient of the plumes that unambiguously identifies them as fine mode particulates and not cloud particles. A
description of our lidar system capabilities and processing algorithms used to process simultaneous backscatter
lidar measurements with Aeronet CIMEL Optical Depth (OD) data is presented and back trajectory analysis is
used to confirm the source of the plumes to be from Alaskan wild fires. Finally, surface measurements from in
situ particle counters are presented and show no enhanced PM2.5 loading. This result is supported by lidar
measurements, which confirm that nearly all of the aerosol plumes are located above the normal aerosol
boundary layer showing that satellite measurements are often incomplete and is not useful to assess surface air
quality. In particular, we show that high PM2.5 events are triggered from more local sources such as the Ohio
Basin and climatological conditions which drive the pollution to the surface. [C4126]

"Impact of oscillator noise in bistatic and multistatic SAR"
{no data available} [C4127]

"On the requirements of SAR processing for airborne differential interferometry"
{no data available} [C4128]

"Singular value decomposition applied to 4D SAR imaging"
{no data available} [C4129]

"Scatterer characterisation using polarimetric SAR tomography"
{no data available} [C4130]

"Topography independent InSAR coherence estimation in a multiresolution scheme"
{no data available} [C4131]

"A raw data simulator for cross-track InSAR based on land clutter model"
{no data available} [C4132]
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"DEM, tide and velocity over Sulzberger ice shelf, West Antarctica"
{no data available} [C4133]

"Disaster area extraction algorithm development using repeat-pass SAR interferometry"
{no data available} [C4134]

"C-band interferometric SAR measurements of water level change in the wetlands: examples from
florida and louisiana"
{no data available} [C4135]

"Multistatic sar satellite formations: potentials and challenges"
{no data available} [C4136]

"First trials of fourier and adaptive tomo-doppler sar imaging"
{no data available} [C4137]

"Analysis of forest-slab height inversion from multibaseline SAR data"
{no data available} [C4138]

"L-band doppler radar echoes of the sea surface in coastal zone"
{no data available} [C4139]

"Microwave remote sensing of falling snow"
{no data available} [C4140]

"Moving targets detection and velocity estimation via multi-channel along-track interferometry"
{no data available} [C4141]

"Remote sensing the sea surface using a multichannel ATI SAR: imaging sea spikes"
{no data available} [C4142]

"Interferometric digital elevation model reconstruction-experiences from SRTM and multi channel
approaches for future missions"
{no data available} [C4143]

"Land-cover classification-based persistent scatterers identification for peri-urban applications"
{no data available} [C4144]

"Processing the hydros SAR data"
{no data available} [C4145]

"Comparison of satellite imagery DEMs produced using photogrammetry and radargrammetry
techniques"
{no data available} [C4146]

"An autonomous, non-cooperative, wide-area traffic monitoring system using space-based radar
(TRAMRAD)"
{no data available} [C4147]
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"Building reconstruction from LIDAR data and aerial imagery"
{no data available} [C4148]

"Crustal deformation monitoring using repeat-pass interferometry in the vicinity of Hua-Tung
Longitudinal Valley, Taiwan"
{no data available} [C4149]

"Clutter effects on ground moving targets' interferometric phase"
{no data available} [C4150]

"A-priori information driven detection of moving objects for traffic monitoring by SAR"
{no data available} [C4151]

"Radar antenna architectures and sampling strategies for space based moving target recognition"
{no data available} [C4152]

"SAR/GMTI using ΣΔ-beams based on signal subspace processing"
{no data available} [C4153]

"Multi-temporal, multi-resolution data fusion for Antarctica DEM determination using InSAR and
altimetry"
{no data available} [C4154]

"Estimating soil moisture for vegetated terrain: a discussion of possible approaches relevant to the
HYDROS mission"
{no data available} [C4155]

"Estimation of soil moisture with the combined L-band radar and radi ometer measurements"
{no data available} [C4156]

"Overview of hydros radar soil moisture algorithm"
{no data available} [C4157]

"A soil moisture retrieval technique based on the semi-empirical scattering model for HH-, HV-, and
VV-polarized radar observations"
{no data available} [C4158]

"Validation of a feature fusion scheme for urban DSM retrieval from high resolution SAR
interferogram"
{no data available} [C4159]

"Improved observational updating for efficient fusion of incomplete image data"
{no data available} [C4160]

"Joint feature and pixel-based change detection in high resolution SAR data"
{no data available} [C4161]

"Polarimetric analysis of fine resolution X-band SAR sea clutter data"
{no data available} [C4162]
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"Multifrequency SAR remote sensing of ocean internal waves"
{no data available} [C4163]

"Image georeferencing using LIDAR data"
{no data available} [C4164]

"Radargrammetry for DEM generation using minimal control points"
{no data available} [C4165]

"Rain-rate estimate algorithm evaluation and rainfall characterization in tropical environments using
2DVD, rain gauges and TRMM data"
{no data available} [C4166]

"Development of laser waveform digitization for airborne LIDAR topographic mapping
instrumentation"
{no data available} [C4167]

"Project polar epsilon: joint space-based wide area surveillance and support capability"
{no data available} [C4168]

"Possibilities and plans for utilization of RADARSAT-2 data"
{no data available} [C4169]

"Ship detection experiments using RADARSAT/SAR images"
{no data available} [C4170]

"Estimates of bare soil surface parameters from multi-polarization and multi-angle SAR data"
{no data available} [C4171]

"High resolution PolInSAR with the ground-based SAR (GB-SAR) system: measurement and
modelling"
{no data available} [C4172]

"Improving the total rotation vector estimation via a bistatic isar system"
{no data available} [C4173]

"Polarimetric interferometry and time-frequency analysis applied to a urban area at X-band"
{no data available} [C4174]

"Azimuth-invariant, bistatic airborne SAR processing strategies based on monostatic algorithms"
{no data available} [C4175]

"Bistatic SAR processing using an Omega-K type algorithm"
{no data available} [C4176]

"The development of a ground based polarimetric SAR interferometer (GB-POLInSAR)"
{no data available} [C4177]

"Advances in polinsar retrieval algorithms of agricultural crops"
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{no data available} [C4178]

"Resolution effects on polarimetric high resolution X band data"
{no data available} [C4179]

"Polarimetric interferometry over urban areas: information extraction using coherent scatterers"
{no data available} [C4180]

"AIRSAR automated web-based data processing and distribution system"
{no data available} [C4181]

"A joint analysis of radiometric and scatterometric simulations to tune an electromagnetic forward
model within a common theoretical framework"
{no data available} [C4182]

"Compartmentalization of coatal sea surface wind by statistical approach using high-resolution
SAR-derived winds"
{no data available} [C4183]

"Predictions of SAR polarimetry and InSAR coherence for a model wheat canopy"
{no data available} [C4184]

"Study on velocity measurement of AT-INSAR in the cluster micro-satellite system"
{no data available} [C4185]

"Methods to evaluate the accuracy of high frequency radar by in-situ measurements"
{no data available} [C4186]

"Speckle cross-correlation in multilook sar images of dynamic sea surface processed with partially
overlapped sub-reference signals"
{no data available} [C4187]

"Optimal SAR parameters for ship detection"
{no data available} [C4188]

"Estimation of the skewness coefficient using Jason-1 altimeter data"
{no data available} [C4189]

"Model development and analysis of radar backscatter in Ross Island, Antarctica"
{no data available} [C4190]

"Bi-static scattering width control of multiple coated PEC cylinder"
{no data available} [C4191]

"Numerical simulation of the doppler spectrum of a flying target above dynamic oceanic surface by
using the FEM-DDM method"
{no data available} [C4192]

"Unsupervised classification of a central italy landscape by polarimetric L-band SAR data"
{no data available} [C4193]
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"SAR imaging of a forested area based on a coherent 3-D model of wave scattering: application to
remote sensing of a hidden target in VHF band"
{no data available} [C4194]

"Simulation of SAR image of ship"
{no data available} [C4195]

"FDTD modelling of a borehole radar wave propagation: a 3-D simulation study in conductive
media"
{no data available} [C4196]

"Analysis of non-gaussian speckle statistics in high-resolution SAR images"
{no data available} [C4197]

"Comparison between small slope approximation and two scale model in bistatic configuration"
{no data available} [C4198]

"Segmentation of ALSM point data and the prediction of subcanopy sunlight distribution"
Sunlight flux in forest canopies is an important source of energy for the productivity of forests and is therefore an
important input to biophysical process models. High-resolution three-dimensional estimates of sunlight flux are
derived from directional foliage density measured from airborne laser swath mapping data. Forest edges are
shown to exhibit measurable differences in flux. A method for determining appropriate in situ sampling intervals
is also presented. [C4199]

"The application research on subsidence monitoring of coal mining area with D-InSAR"
{no data available} [C4200]

"Large scale InSAR deformation time series: Phoenix and Houston case studies"
{no data available} [C4201]

"Extracted grounding line of the Antarctic ice sheet from ERS-1/2 interferometric SAR data"
{no data available} [C4202]

"Detection of compression structures from SAR ERS imagery: example of the Central Japan
seismic area"
{no data available} [C4203]

"On the assessment of co-seismic InSAR images of different time span associated to Athens
(Greece) 1999 earthquake"
{no data available} [C4204]

"Temporal and spatial pattern of the 1997 Manyi Earthquake using differential InSAR"
{no data available} [C4205]

"Accuracy comparison of DEMs derived from multisource SAR images"
{no data available} [C4206]

"ERS tandem DInSAR: the change of ground surface in 24 hours"
{no data available} [C4207]
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"Measuring mining induced subsidence with InSAR"
{no data available} [C4208]

"Exploration of the lower atmosphere with millimeter-wave radar"
{no data available} [C4209]

"An improved attenuation correction algorithm using dual-polarization radar observations of
precipitation"
{no data available} [C4210]

"Performance of dual-polarization radar measurement in hybrid mode for precipitation"
{no data available} [C4211]

"Field campaign of observing precipitation in the 2004 rainy season of Okinawa, Japan"
{no data available} [C4212]

"Adaptive clutter suppression for multistatic observations with equatorial atmosphere radar"
{no data available} [C4213]

"Glacier velocity measurements using differential interferometric SAR in Antarctic Grove Mountain"
{no data available} [C4214]

"Detecting ice motion with repeat-pass ENVISAT ASAR interferometry over Nunataks region in
Grove Mountain, East Antarctic-the preliminary result"
{no data available} [C4215]

"An improved autoregressive model for analysis of decadal elevation change time series over
Antarctica"
{no data available} [C4216]

"Analysis of the influence of NESZ variations on cross-polarized signatures of sea ice"
{no data available} [C4217]

"Picosecond mid-infrared LIDAR system"
With a picosecond mid-infrared LIDAR system based on a pulsed difference-frequency generation laser system
concentrations of methane are measured in the plume of an aircraft engine. [C4218]

"Dual-frequency dual-polarized sixteen-element stacked patch microstrip array antenna for soil
moisture and sea surface salinity missions"
A dual-polarized dual-band active/passive (radar/radiometer) microstrip array for remote-sensing applications is
described. The measurement results meet the requirements for center-frequencies and frequency-bands, low-
sidelobes (90%) and low cross-polarization ( [C4219]

"Standoff sensing of natural gas leaks: evolution of the remote methane leak detector (RMLD)"
Development of a handheld standoff laser-based sensor developed specifically for inspection of municipal natural
gas pipelines is described. The remote methane leak detector is fundamentally a Differential Absorption LIDAR
system using wavelength modulation spectroscopy. [C4220]

"A compact 100-km FMCW fiber laser radar"
Frequency-modulated continuous wave (FMCW) measurements of Rayleigh back-scattering and Fresnel

"Radar Remote Sensing" («Дистанционное зондирование в радиолокации»)

(c) В.И. Карнышев, ПИО ТУСУР, 2011 Страница 986 из 1088



reflection from 95-km fiber have been demonstrated with a compact piezo-electrically-tuned sub-kilohertz-
linewidth fiber laser. This is, to our knowledge, the longest distance measurement with FMCW. [C4221]

"The forward scattering surface interaction region"
This paper presents measured data from a low grazing, rough sea forward scattering measurement which shows
that, while the forward scattering is generally restricted to the first few Fresnel zones for crosswind waves,
measurable scattering frequently occurs many zones out for downwind waves. [C4222]

"An architecture for sentient GPRS-enabled MicroBots"
Ambient intelligence is a user-centered concept which combines several computing disciplines with the purpose
of enhancing/facilitating the user's daily activities. We deem that autonomous or semiautonomous (remotely
controlled) sentient MicroBots may also be first-class citizens within ambient intelligence. Those MicroBots would
interact with their surrounding environment assisted by their built-in sensors, effectors and communication
facilities, on behalf of the users they serve. In essence, they would also profit as users do from Ambient
Intelligence to achieve their programmed goals. In this paper, we contribute with a solution to enable the realtime
remote control of GPRS-accessible semiautonomous sentient MicroBots. Moreover, we discuss the extensions
necessary to convert those MicroBots into care assistants for disabled and elderly people. [C4223]

"Indirect method of RCS estimate of conducting target in random medium"
This paper discusses an indirect estimate of the RCS of a conducting cylinder with a partially convex cross-
section under the condition that the backscattering enhancement occurs in a random medium. Once we evaluate
the spatial coherence length (SCL) of incident waves around the cylinder in random medium, we may
approximately estimate the RCS from the RCS in free space with beam wave incidence in which the spot size
equals the SCL. This method is restricted only to the case where the SCL is larger than the target size [C4224]

"Numerical study of wide-band low-grazing HF clutter from ocean-like surfaces"
Backscattering of a vertically polarized, ultra-wide band HF pulse (3-30 MHz) from one-dimensional Pierson-
Moskowitz impedance surfaces is studied using method of moments (MoM)-based numerical simulations. With
the field source located near the surface, low-gazing regime is realized for the most of the illuminated region.
The direct numerical solution is compared to approximate calculations based on the small perturbation method
(SPM). Once the Norton surface wave effects are included in the SPM scattering coefficient, average clutter
levels as well as waveform shapes generally show good agreement. As the sea state increases, backscatter
returns from farther ranges exhibit larger discrepancies. In such a situation, using the "effective surface
impedance" (that accounts for surface roughness) brings SPM-based average clutter levels in agreement with
their MoM counterparts: however, the differences in waveform shapes persist. Future studies will use the
simulation capability described in this paper to investigate the ability of a short-pulse, ultrawideband HF radar to
image ocean waves, measure surface currents and surface current shear, and detect targets. [C4225]

"A wide-band dual-polarized VHF microstrip antenna for global s ensing of sea ice thickness"
A VHF microstrip patch antenna was developed to achieve a bandwidth of 45 MHz (300%) from 127 MHz to 172
MHz with dual-linear-polarization capability. This microstrip antenna uses foam substrates and dual stacked
patches with capacitive probe feeds to achieve wide bandwidth. Four such capacitive feeds were used to achieve
dual polarization with less than -20 dB of cross-polarization level. Twenty-four shorting pins were used on the
lower patch to achieve acceptable isolation between the four feed probes. This antenna has a measured gain of
8.5 dB at 137 MHz and 10 dB at 162 MHz. By using the method of moments technique, multipath scattering
patterns were calculated when the antenna is mounted on the outside of a Twin Otter aircraft. [C4226]

"SAR image segmentation based on immune algorithm"
The immune algorithm-IA is proposed with analogies to the concept and the theory of immunity in biotic science.
It inherits the CA's advantages and avoids the deterioration-phenomenon. The IA needs the feature or
knowledge of problem-space as the vaccine. Spatial matrix describes the probabilities that one area is the
neighbor of other areas. Different areas in SAR images have different textural features and have big contrast.
Therefore the spatial matrix of a SAR image has the character that the probability of the areas of same kind is
the largest and the probability of the areas of different kinds is the smallest. Using this feature as the vaccine
this paper employs IA to find the best segmentation-threshold. Simulation results show that this method is
effective for SAR image segmentation. [C4227]
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"Gust front detection in weather radar images by entropy matched functional template"
We describe a new gust front detection method using functional template correction (FTC) and entropy. The new
method provides better boundaries than does a previously developed method by our group (V. DeBrunner and
E. Matusiak, 2003). Our proposed method described in this paper requires only one template for detection,
thereby reducing the computational complexity and so yielding an algorithm that is more suitable for real time
detection than that previously developed one. [C4228]

"Application of SRTM-DEM based two-pass SAR interferometry for detecting seismic deformation
on high-altitude rugged terrain -- a case study in Kokoxili Ms8.1 Earthquake, 2001"
{no data available} [C4229]

"Classification of SAR imagery based on the multiscale stochastic process"
This paper presents efficient non-parameter and multiscale approach to segmentation of natural clutter in
synthetic aperture radar (SAR) imagery. The method we propose not only exploit the coherent nature of SAR
sensor, and take of advantage of the characteristic statistical difference in imagery of different terrain types, but
also do not require distribution of pixels due to using bootstrap method. Firstly, we employ multiscale
autoregressive (MAR) model for describing random processes that evolve in scale. Secondly, the confidence
internals of the parameters in MAR model for each category of terrain of interest are calculated using bootstrap
technical. Then, for each pixel, we generate a set of parameter estimation that characterizes the local evolution
in scale. The pixel is classified by relation between the parameters estimation and the confidence internal of
each type. Finally, test images are classified to demonstrate the method. [C4230]

"An adaptive multiscale approach to unsupervised change detection in multitemporal SAR images"
A novel adaptive multiscale approach to unsupervised change detection in multitemporal synthetic aperture radar
(SAR) images is proposed. This approach is based on a multiresolution decomposition of the log-ratio image
(obtained by a comparison of a pair of co-registered images acquired at different times on the same area) in a
set of scale-dependent images characterized by a different trade-off between speckle reduction and preservation
of geometrical details. For each pixel to be analyzed, a sub-set of reliable scales is identified according to an
automatic local analysis of the statistic of the data. The final change-detection map is obtained according to an
adaptive scale-driven fusion algorithm, which properly exploits the results of the analysis at different scales for
producing an accurate and reliable change-detection map in both homogeneous and border areas. Experimental
results confirm the effectiveness of the proposed technique. [C4231]

"How to reconstruct the original shape of a radar signal?"
The shape of the radar signal can provide us with the additional information about the reflecting surface.
However, to decrease the noise, radars use filtering, and filtering changes the shapes of the radar signal. It is
therefore necessary to reconstruct the original shape of the radar signal. [C4232]

"A diode pumped, Nd:YAG, Q-switched unstable resonator developed for multi-billion shot, spaced
based remote sensing applications"
This highly efficient Nd:YAG laser was designed as a prototype NASA-funded transmitter for space-based
LIDAR missions. This design completed a 4.8 billion shot lifetest at 242 Hz with 10-15 mJ per pulse and 10 ns
pulsewidth. [C4233]

"Segmentation of coherence maps for flood damage assessment"
Multitemporal coherence map has been successfully used for various types of surface characterized by the same
level of interferometric correlation. This paper examines the possible benefits of this source of information to
detect the damages caused by the flooding of rivers and lakes. As test case the Yangtze river flooding of
summer 1998 was chosen. The interferometric coherence map was obtained using ERS tandem mission images
during the flood and a pair dating December 1995. The low level of water surface coherence allows to segment
the flooded areas in an easy way with respect to the method which exploits the backscatter intensity. The
approach proposed is based on fuzzy connectivity concepts of the flooded areas with reference to the original
river bed. [C4234]

"Eye safe solid state lasers for remote sensing and coherent laser radar"
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This study demonstrates a second generation version of a three-level injection seeded Er:glass laser that works
as a transform limited coherent laser radar. This laser is designed to maximize the average power that can be
extracted from a bulk glass host. It uses pulsed pump diode lasers and a conduction cooled, co-planar folded
zig-zag slab (CPFS) gain medium in an injection seeded, long Q switched pulsed configuration. This laser can
operate at 60 mJ per pulse at 10 Hz in a standing wave configuration. For eye-safe operation it should not
exceed 10 mJ per pulse. The resonator used in this work is developed specifically for generating long pulse,
single frequency Q-switched outputs in low gain laser media. This work describes the latest results of this
prototype laser and its properties for coherent single frequency sensing. A design for a third generation of this
laser are also be discussed. [C4235]

"Advances in multipass SAR image registration"
{no data available} [C4236]

"A comparison of change detection statistics in POLSAR images"
{no data available} [C4237]

"SAR interferogram filtering with 2D Vondrak filter"
{no data available} [C4238]

"Phase unwrapping based on network flow algorithm and divide and conquer strategy"
{no data available} [C4239]

"A framework for the analysis of speckle noise effects in multidimensional SAR imagery"
{no data available} [C4240]

"Data classification based on PolInSAR coherence shapes"
{no data available} [C4241]

"New blind source separation technique for removing vegetation bias in polarimetric SAR
interferometer measurements"
{no data available} [C4242]

"A unified model for decomposition of coherent and partially coherent target scattering using
polarimetric SARs"
{no data available} [C4243]

"Applying polarimetric SAR interferometric data for forest classification"
{no data available} [C4244]

"Wind field and ocean wave measurements in extreme weather situations"
{no data available} [C4245]

"Refined estimation of time-varying baseline errors in airborne SAR interferometry"
{no data available} [C4246]

"The distribution of internal waves in the East China Sea and the Yellow Sea studied by multi-
sensor satellite images"
{no data available} [C4247]

"Uniqueness of the ERS scatterometer for nowcasting and typhoon forecasting"
{no data available} [C4248]
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"Spaceborne radar interferometry for coastal DEM construction"
{no data available} [C4249]

"InSAR PS adaptive detection and its application in Beijing area"
{no data available} [C4250]

"Quality assessment of SAR data available for SAR interferometry"
{no data available} [C4251]

"Introduction on an experimental airborne InSAR system"
{no data available} [C4252]

"InSAR unwrapping using pre-existent topographic information-Application to the DEM derivation
on the test site of Marseille/Gardanne (France)"
{no data available} [C4253]

"Segmentation and extraction of linear features for detecting discrepancies between LIDAR data
strips"
{no data available} [C4254]

"Update of road network in GIS by fusing multi-sensor imagery"
{no data available} [C4255]

"Ka-band, short pulse, polarimetric, combined Doppler radar-radiometer system"
{no data available} [C4256]

"A hierarchical procedure for segmentation and classification of airborne LIDAR images"
{no data available} [C4257]

"Development of a precipitation algorithm optimized for the heavy rainfall using TRMM/TMI data"
{no data available} [C4258]

"Attenuation statistics for X band radar design"
{no data available} [C4259]

"Melting layer observation by the broad band radar(BBR)"
{no data available} [C4260]

"Ice water content (IWC) retrieval from cirrus clouds using millimeter-wave radar and in-situ ice
crystal airborne data"
{no data available} [C4261]

"DSD characterization and computations of expected reflectivity using data from a two-dimensional
video disdrometer deployed in a tropical environment"
{no data available} [C4262]

"TerraSAR-X: calibration concept of a multiple mode high resolution SAR"
{no data available} [C4263]
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"The system engineering and calibration segment of the TerraSAR-X ground segment"
{no data available} [C4264]

"Polarization orientation effects in urban areas on SAR data"
{no data available} [C4265]

"Status of the TerraSAR-X Mission"
{no data available} [C4266]

"TerraSAR-X: science exploration of polarimetric and interferometric SAR"
{no data available} [C4267]

"The TerraSAR-X ground calibration system and pattern estimation software"
{no data available} [C4268]

"A complex of polarimetric, combined, short pulse radar-radiometers of S-, Ku, and Ka -band of
frequencies for platform and vessel application"
{no data available} [C4269]

"Use of TerraSAR-X for oceanography"
{no data available} [C4270]

"TanDEM-X: mission concept and performance analysis"
{no data available} [C4271]

"From VCL to Glory: the risk management approach to changing an existing spacecraft
configuration"
The Glory satellite program is underway at the Orbital Sciences campus in northern Virginia under contract with
NASA GSFC. The Glory satellite bus was previously known as the vegetation canopy LIDAR (VCL), a satellite
designed to measure the Earth's vegetation coverage, depth, and topography. The Glory program is using this
existing NASA asset from the VCL program, which was terminated while the bus was in integration and test
(I&T) due to instrument problems. The bus is being revamped for the Glory Science mission, which includes
atmospheric aerosol measurements and total solar irradiance monitoring. There are many changes being made
to the VCL bus to configure it for the Glory program objectives. The risk management and safety approach to
Glory requires extra effort to not only analyze the current work, but all work done in the past under the VCL
program. This includes extensive audits of the VCL program hardware and software to ensure safety and
compliance with the Glory mission and safety requirements. Risk management is an integral part of any program
in order to achieve mission success. In this program, it has special application not only for current program work,
but past work as it pertains to the current requirements. To date the Glory team has expended considerable
effort in a full component and documentation audit for the VCL program, uncovering situations requiring unique
handling for a safe and reliable program. This paper describes the process of risk management in application to
the current program that relies on work performed on a previous program. This includes mitigation approaches to
newly raised issues and past issues that may have gone unresolved at the close of the VCL program. Using this
approach of risk management and lessons learned, the story is told of how an existing bus may be reused while
considering the balance of risk and cost and maximizing use of existing hardware. [C4272]

"Utilization of fully polarimetric SAR data for improved measurement of directional ocean wave
spectra"
New methods have been investigated which use fully-polarimetric synthetic aperture radar (SAR) image data to
measure ocean wave slope spectra. Independent techniques have been developed to measure wave slopes in
the orthogonal SAR (azimuth/range) directions. These measurements must still contend with motion-induced
nonlinearities in the SAR processing. The methods are, however, physically based, robust, and utilize a
parametrically simpler modulation transfer function. NASA/JPL/AiRSAR L-band data from California coastal
waters has been used. Wave spectra measured using the new methods are compared with spectra developed
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using both conventional SAR intensity-based methods and NDBC buoys. [C4273]

"Sea surface radar-radiometer joint image's natural origin signatures radio contrast and spatial
size's distributions properties for various meteorology and seas"
The results of field experimental (airborne) researches of distribution features of sea surface background, natural
origin radar-radio thermal joint signatures (anomalous formations) are presented. Statistical characteristics of
spatial sizes and radar contrasts distributions are estimated, for sea surface radar-radiometer joint image natural
origin signatures. [C4274]

"Study about the radiation properties of an antenna for ground-penetrating radar"
The ground penetrating radar (GPR) system is an effective tool for nondestructively sensing subsurface
environment. One of the most critical hardware components for the performance of the GPR system is the
antenna. The system demands an antenna with fewer multiple reflections of the input signal from different parts
of the antenna. There are only a few types of antennas that are widely used in GPR systems, such as resistively
loaded cylindrical monopoles, resistively or resistor-loaded bow-tie antennas, TEM horns and their modification,
and spiral antennas. In the paper, a GPR antenna with discrete exponential resistive loading is present, and it
can terminate the ringing. The near-zone radiation pattern and waveform of the antenna are analyzed through
the finite-difference time domain (FDTD) method. At last, the comparison of the simulation and measured results
were shown when the transmitter and receiver antennas on the above of the dry sand. [C4275]

"Rainfall rate from meteorological radar data for microwave applications in Malaysia"
This paper present the rainfall rate obtained from the analysis of a meteorological radar data in Malaysia.
Rainfall rate is an important parameter for a microwave link because it enables the attenuation due to rain to be
determined. An important parameter in rain attenuation studies is the rain rate for 0.01% of the time or R0.01.
Design and system engineers use this value to construct communications system such that the link is available
for 99.99% of the time. This result is obtained by utilizing the radar data from the Malaysian Meteorological
Department. Knowing the rainfall rate, rain attenuation can be calculated. This information is useful for
microwave link applications. [C4276]

"C-band, narrow pulse, polarimetric Doppler-scatterometer for platform application"
In this paper C-band ( 5.6 GHz), polarimetric (dual polarization), narrow pulse ( 30 ns) Doppler scatterometer
is described. The scatterometer was developed for a short distance ( 6.5 m) remote sensing application and for
simultaneous and coincident measurements of water surface microwave reflective and backscattered signal's
spectrum characteristics. In spite of the system was developed for a platform application, it may have successful
vessel and airborne application for both land and sea surface remote sensing. [C4277]

"QuikSCAT Radiometer (QRad) rain rates for wind vector quality control"
The Sea Winds scatterometer onboard the QuikSCAT satellite measures the ocean normalized radar cross
section to infer the surface wind vector. In addition, SeaWinds simultaneously measures the polarized microwave
brightness temperature of the ocean/atmosphere, and this passive microwave measurement capability is known
as the QuikSCAT Radiometer (QRad). QRad brightness temperatures are used to infer instantaneous rain rates
over oceans using a statistical retrieval algorithm that has been developed using collocated QRad brightness
temperatures with TRMM Microwave Imager (TMI) rain rate measurements. In this paper, QRad retrieved rain
rate examples are presented and comparisons are made with independent near simultaneous rain observations
including the TRMM 3B42RT data product. This near-real-time global precipitation data product combines all
passive microwave with geostationary visible/infrared precipitation estimates in global 3-hour universal time
windows. Results demonstrate that QRad rain measurements agree well with these independent microwave rain
observations, which demonstrates the utility of using QRad rain retrievals as a "stand alone rain quality flag".
[C4278]

"Satellite calibration and validation utilizing the Airborne Polarimetric Microwave Imaging
Radiometer (APMIR)"
The Airborne Polarimetric Microwave Imaging Radiometer (APMIR) was designed and built by the Naval
Research Laboratory, Washington, D.C., as a tool for calibration and validation of the Coriolis WindSat and
Defense Meteorological Satellite Program SSMIS satellite radiometer sensors. The satellite sensor data aids in
short-term weather modeling and general climatic information via measurements of ocean winds, water vapor,
soil moisture, rain rates, and ice/snow characteristics. The APMIR sensor was designed to assist in the
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fulfillment of the airborne portion of the calibration/validation effort. By underflying a satellite, the airborne sensor
data is coincident in space and time with the satellite, allowing an accurate comparison of the viewed scene.
Extensive testing of the APMIR system included tip curves, pool views, and radiative transfer model
comparisons. The encompassing test methods achieve a high degree of confidence in the APMIR system.
APMIR underflew the SSMIS satellite during a March/April 2004 field campaign. Based on the high confidence of
the APMIR sensor, and the excellent data comparison of the SSMIS satellite, the APMIR instrument
demonstrates itself as a precision tool for calibration and validation activities. The results of the underflights
during the March/April 2004 field campaign for the SSMIS satellite are presented. [C4279]

"A measuring complex of polarimetric, combined radar-radiometers of S-, and Ku-band of
frequencies for vessel and airborne application"
A complex of polarimetric (dual polarization), combined active-passive devices of S ( 3 GHz), and Ku-band
( 20 GHz) of frequencies for sea surface microwave reflective and emissive characteristics simultaneous and
coincident measurements is presented. The complex is dedicated to solve the problem applied to near sea
surface wind and surface wave fields' parameters precise and unambiguous retrieval, as well as for sea surface
signatures detection and identification. Developed systems are set on a mobile bogie moving on the height of 6.5
m along a stationary platform of 26 m of length. The measuring platform allows carry out polarimetric (vv, vh, hh,
hv), multifrequency, simultaneous and coincident measurements of pool water surface microwave reflective and
emissive parameters at the same or at various angles of incidence from the while of 0-60°. This paper has an
aim to attract attention of researchers interested in measurements by such kind sensors and to invite them to
perform their own or joint measurements using available microwave devices and in-situ and calibration facilities.
[C4280]

"Joint processing of the signals backscattered from and emitted by the sea surface"
In this presentation, the results of theoretical and experimental researches related to a joint processing of the sea
surface radar and proper radio thermal signals are presented. [C4281]

"Analysis of rain cell size distribution from meteorological radar data for rain attenuation studies"
The ability of radar to scan a wide area around the radar site and not just a particular path made it a very
attractive for many types of investigations. Radar can be used to measure the rainfall rate indirectly. This is
achieved by knowing the radar reflectivity and then converting them into rainfall rate. The S-band frequency of
the meteorological radar ensures that propagation effects such as attenuation are negligible. Radar provides
valuable information that is relevant in modelling rain-induced propagation effects. Radar also provides spatially
and temporally continuous measurements that are immediately available at one location. Rain cell size
distribution is obtained from radar data. 'Virtual' microwave links of 20-km path lengths were constructed in the
scanning area of the radar. However, rain cell size distribution from radar data is limited to 1-km integration size.
This is due to the fact that the radar uses a range bin size of 1 km. The radar data is obtained from the Kluang
Radar Station of the Meteorological Department of Malaysia. This paper present an analysis of rain cell size
distribution obtained from the meteorological radar data. Rain cell size is an important parameter in the study of
attenuation of radio propagation through rain. This parameter is used for attenuation predictions, link budget
estimation, microwave system planning, slant path rain attenuation modeling and remote sensing of the Earth's
surface, and have important applications in attenuation mitigation techniques such as space diversity. Analysis
was done to find the rain cell size distribution. [C4282]

"The using multifrequency airborne radar complex MARS for subsurface remote sensing"
This paper presents some results of using airborne radar multifrequency complex MARS for subsurface remote
sensing. Experimental data and theoretical basis are given. [C4283]

"Information extraction from sensor nodes using air-borne radar and back-scatter modulation"
Radar imaging is a powerful tool in remote sensing due to its ability to image vast areas with high resolution.
However, the ability to sense a particular parameter depends on the extent to which the parameter affects the
reflected microwave radiation. In this respect, multi-functional sensor nodes offer an immense potential to sense
environmental parameters which cannot be directly sensed by radar imaging techniques. With this motivation, we
develop techniques to collect information at an air-borne radar from a large group of sensor nodes. Back-scatter
modulation is used on the sensors. The techniques utilize synthetic aperture radar (SAR) processing to resolve
responses from multiple sensors and to simultaneously obtain a geographic map of the sensor locations. Sensor
and clutter returns are separated by utilizing the ability of the sensors to modulate the radar return. The sensor
modulation is structured such that sensor and clutter returns can be separated in the spatial frequency domain
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[C4284]

"Dual-channel radiometers for Earth and atmosphere monitoring (DREAM) on micro satellite
STSAT-2"
The dual-channel radiometers for Earth and atmosphere monitoring (DREAM) is the main payload for the
science and technology satellite-2 (STSAT-2) mission. This instrument is the first spaceborne microwave
radiometer in Korea. It is a two-frequency, total power microwave radiometer with linear polarization. It operates
at 23.8 GHz and 37 GHz for remote sensing of the Earth. In this paper, we present its system configuration and
system design. [C4285]

"A high accuracy calibration and receive instrument for TerraSAR-X ground calibration"
TerraSAR-X is a new Earth observing satellite which is launched in spring 2006. It carries a high resolution X-
band SAR sensor. For high image data quality, accurate ground calibration targets are necessary. This paper
describes a novel system concept for an active and highly integrated, digitally controlled SAR system calibrator.
A total of 16 active transponder and receiver systems and 17 receiver only systems will be fabricated for a
calibration campaign. The calibration units serve for absolute radiometric calibration of the SAR image data.
Additionally, they are equipped with an extra receiver path for 2D satellite antenna pattern recognition. The
calibrator is monitored by a dedicated digital control unit. For antenna pattern estimation, an algorithm is
presented. [C4286]

"Design of delay mapping receiver for GPS remote sensing"
Backgrounds and advantages of sea surface wind remote sensing technique based on GPS and the ocean
scattered signal measure technique are introduced. Five main techniques are discussed as improving the signal
noise ratio, dual front-end receiver design, calculating the specular point code delay, working modes
configuration and the embedded firmware function. Inshore flight tests were done in Tianjin with the receiver
mounted on an airplane. Results show that the delay mapping receiver (DMR) can receive direct and ocean
scattered GPS signal simultaneously which achieves the performance specifications [C4287]

"Difference RCS of electromagnetic scattering from the target above a randomly rough surface"
The difference field RCS (d-RCS) has been defined to analyze the scattering from the target above a rough
surface, which takes account of the scattering from the target and multiple interactions of the target and
underlying rough surface. The d-RCS removes the effect of the finite illuminated surface length, under the
tapered wave incidence. In this paper, our newly fast iterative approach is briefly reported. The electric field
integral equations (EFIE) of the difference induced current oil the rough surface and the induced current oil the
target are derived. An iterative approach is developed to solving the two EFIEs and scattering from both the
target and underlying surface. How to choose the illuminated length of the rough surface for numerical iterations
is discussed. Using the Monte Carlo method to realize the ocean-like rough surface, bistatic scatterings from the
target, e.g. a cylinder or a square column, above a P-M (Pierson-Morkowitz spectrum) rough oceanic surface are
numerically simulated for TE tapered wave incidence. [C4288]

"Antennas for Space: Some Recent European Developments and Trends"
This paper reviews some of the requirements and proposed solutions for present and future space missions.
Mobile telecommunications at L and S bands require very large apertures and digital beam formers to generate
multiple beams. New approaches are proposed for unfurlable reflectors and their feed systems. For navigation,
the Galileosat dual-band array at L-band must provide isoflux on the Earth with a very accurate knowledge of
antenna phase centre. Broadcasting at Ku-band remains a key application where flexibility in coverage pattern
and channel allocation is a strong driver. New reconfigurable antennas are proposed to allow coverage and
traffic flexibility. Two-way broadband multimedia broadband communications at Ka-band require affordable
multiple beam antennas with wide beam scanning and low sidelobes. Both reflector and array solutions are being
studied to replace the multiple reflectors with one feed per beam which are currently flown. Reconfigurable
antennas with fade compensation are another challenging innovation. Low cost ground terminals are needed for
all these applications with particularly challenging requirements for mobile users (aircraft, ships, trains, cars,
laptop users...). A breakthrough is still needed to make arrays affordable for the users. Future remote sensing
missions will involve multi-band passive and active sensors from various orbits. At the low frequency end, P-
band synthetic aperture radars (SAR) will require very large deploy able apertures for which membrane solutions
are being considered. SAR at higher frequency will require more resolution and lower costs: reflector based SAR
with multiple feeds and reflect-arrays are potential solutions under study. At millimetre-wave frequencies and
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higher, atmospheric sounding from low Earth orbit, and possibly from geostationary orbit, require innovative
designs and solutions. Large scanning reflector systems as well as aperture synthesis schemes are being
studied. Science radio-astronomy-- missions also have very challenging requirements at these high frequencies,
including extremely low levels for stray-light or sidelobes and detectors operating at close to 0degK
temperatures. The challenges and technologies outlined above will be discussed in the paper [C4289]

"A cross-entropy based parameter for ship detection from a polarimetric SAR image"
A cross-entropy based parameter is proposed to measure the difference between a river area and others. This
parameter can be employed for ship detection from a polarimetric SAR image. After deciding the boundaries of
the river area, ships are detected only in the river area instead of the whole site. Therefore, most of the false
alarms are eliminated. Finally, the performance of this new approach is validated by the X-band full polarimetric
SAR data in Niigata area of Japan [C4290]

"Calibration/validation of the SeaWinds radiometer rain rate algorithm"
The SeaWinds scatterometer, which has been flown on both the QuikSCAT and ADEOS-II satellites was
designed to remotely sense ocean surface wind vectors. Because ocean wind retrievals are occasionally
contaminated by rain in the tropics and because there is no independent rain measurement on QuikSCAT, a
SeaWinds rain-estimation method was developed and implemented. This technique utilizes the SeaWinds
receiver noise to measure ocean radiometric brightness temperature (Tb) and then applies a statistical
regression algorithm to estimate the integrated rain rate. This rain algorithm was originally "trained" with
QuikSCAT SeaWinds Tband near-simultaneous rain rate measurements from the Tropical Rainfall Measuring
Mission (TRMM) Microwave Imager (TMI). In this study, the SeaWinds instrument on ADEOS-II and the
Advanced Microwave Scanning Radiometer (AMSR), also onboard ADEOS-II, were used to refine the algorithm.
This provided truly simultaneous and collocated measurements from the same platform and over the same
swath, which was ideal for improving the SeaWinds rain algorithm. The improved algorithm can now be applied
on QuikSCAT using the SeaWinds radiometric measurement. [C4291]

"Corrections to scatterometer wind vectors from the effects of rain, using high resolution NEXRAD
radar collocations"
Rain in the atmosphere and impacts on the ocean surface lead to erroneous observations of the Ku-band
normalized radar cross section (NRCS) for the ocean surface, which is collected by orbiting Scatterometers.
Rain can cause large errors in satellite-based estimates of the sea surface wind speed and direction derived
from the affected data, depending on the surface wind speed and the rainrate. Rain within the radar beam
results in attenuation and additive volume backscatter to the satellite. In order to correct each NRCS using a
physically based electromagnetic model, the 3-D rain reflectivity must be measured throughout the satellite's Ku-
band beam with high resolution, and be nearly simultaneous with the satellite. Using satellite observations within
the range of the NWS NEXRAD radars, these S-band data provide 2 km horizontal resolution and comparable
vertical resolution, within 4 minutes of the satellite overpass. The correction technique also includes removal of
the augmented surface roughness due to rain impacts. The surface wind vectors are then recalculated using the
corrected NRCS, with the same wind-retrieval algorithm as that is used to produce the SeaWinds data product.
Case studies will be presented that show the improved wind vector estimates over a significant area in several
coastal regions, (the U.S. East Coast and the Gulf of Mexico), when comparing the corrected winds with the
NCEP winds and buoy measurements. [C4292]

"Integrated Marine Mammal Monitoring and Protection System (IMAPS)"
The IMAPS mission is to establish a global solution for protecting the marine environment through the
development and implementation of a modular assessment and protection system. The limitations of current
technologies are based on them being individually inadequate to fully achieve the mitigation objectives. All the
sources of information related to the detection and classification of marine mammals such as active sonar,
passive sonar, radar, visual and distribution databases need to be fused to provide a robust protection system. In
order to successfully standardize, transport, interface and fuse the information being supplied and requested by
the diverse sensor modalities, two essential took of the IMAPS global system are being developed: the
Integrated Tracker and the Integration Architecture. The Integrated Tracker employs a data fusion algorithm that
combines sensor information to refine estimates of target position, velocity, identity to provide integrated tracking
and classification. A data fusion architecture has been chosen and a Bayesian approach for fusion and
classification is developed. A data fusion and transport approach has been taken to develop a set of IMAPS
prototypes that consist of simulated active sonar, passive sonar, radar and visual modalities communicating in
real-time via the Integration Architecture, and to supply the sensor data, and other information necessary for the
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fusion, to the Integrated Tracker. The main functionality of the Integration Architecture is to provide information
transport and common services in the form of a 'plug and play' capability, implemented with a software
framework developed upon the Test & Training ENabling Architecture (TENA). The TENA software framework
provides for the implementation of common software interfaces to disparate sensor modalities, thereby enabling
the integration of different data sources using a common data representation and transport medium. Sensor
outputs such as target detections and environmental information are being transformed in object-orientated data
representations that are easily interpreted, manipulated, and interfaced. In addition to the Global IMAPS initiative,
the active sonar modality was designed, built, and tested during the MAST 04 experiment producing detect- ions
of whales and preliminary synthesis of whale tracks. [C4293]

"A methodology for the efficient storage and processing of coastal point data"
The seamless integration between terrestrial and sub-aqueous surfaces has long stymied the geospatial industry.
The collection of high-resolution, accurate elevation data in the nearshore zone proved difficult for many
organizations. However, the advent of shallow water based LiDAR collection systems, technological
improvements in shallow water hydrographic multibeam systems and the ability to collect bathymetry from
hyperspectral remotely sensed imagery is changing the face of the coastal mapping community. Through the
functionality of ArcGIS Terrains, users of these multisource, multiscale data will be able to seamlessly integrate
coastal point data into an efficient storage mechanism. Terrains have the capability to generate small to large
scale Triangulated Irregular Networks (TINs) on-the-fly. This paper discusses and demonstrates the functionality
of this new technology in the context of a coastal mapping project. Topographic LiDAR, multibeam bathymetry,
and SHOALS bathymetry LiDAR is incorporated into a geospatial database. Supplementary data, such as
breaklines, erosion control devices are added to further assist in accurate model generation at multiple scales.
Subsequent modeling at varying resolutions is performed through spatial analysis techniques which further
demonstrate the utility of ArcGIS Terrains for shoreline mapping. In a 3D context, visualization techniques are
explored using ArcScene and ArcGlobe. This technology has the potential to assist clients in the arena of military
applications, pipeline/cable landfall applications, coastal zone management and flood risk modeling. The three
main areas that make it difficult for geospatial analysts to work with coastal data are: a) the shear volume of
data associated with LiDAR and SoNAR data, b) the variability of resolution requirements (i.e. regional mapping
requires decimated data, large scale mapping requires high-resolution), and c) storage and management of
varying data sources encompassing the same geography. The paper addresses these areas of concern by
explaining the underlying concepts and methodologies that ArcGIS Terrains employ to import, manage, and
present these data at varying scales. [C4294]

"Bathymetry of shallow coastal regions derived from space-borne hyperspectral sensor"
Hyperion is a hyperspectral sensor on board NASA's EO-1 satellite. Its spatial resolution is about 30 meters with
a swath of 7 Km. Though Hyperion was not designed for ocean studies, its unique spectral configuration (430
nm-2400 nm with a 10 nm step) makes it especially attractive to study the effectiveness of such kind of sensor
for observing complex coastal waters. In this study, Hyperion data over two sites of the Florida coasts were
acquired, with one focused on the clear Key West waters, and the other focused on the relatively turbid Tampa
Bay waters. From both data sets, water properties and bottom bathymetry were simultaneously derived from
atmosphere-corrected Hyperion data using a spectral matching technique. More importantly, in the top-to-bottom
processing of Hyperion data, there was no use of any a prior or ground truth information. For the Key West site,
derived bathymetry and water properties were validated with NAVOCEANO CHARTS (active bathymetric LIDAR
system) and field measurements, respectively. It is found that the retrieved depths (in a range of 1-20 m)
match LIDAR depths very well ( 15% average error), indicating significant potential of using hyperspectral
satellite sensor for efficient and repetitive observation of shallow coastal regions. [C4295]

"The application of GPS to high frequency oceanic detecting radar"
High frequency oceanic detecting radar is a powerful tool to monitor environment of ocean. It can detect the
parameters of wind, wave and current. While the radar is fabricated, it must be calibrated by responder first. And
the position of responder can be obtained by GPS. In the paper a novel application of GPS to high frequency
oceanic detecting radar is discussed. The data format of the GPS receiver is commonly NEMA0183
communication standard. In the paper this standard is analyzed and the characteristic is found. There are large
amount of data in the format, including latitude, longitude, altitude, velocity, date, time, course and satellite
status. It makes a heavy burden while communicating between GPS and responder. So we must reduce the
output data of GPS receiver. Among twelve items of the data format, only the degree of latitude, the hemisphere
of latitude, the degree of longitude and the hemisphere of longitude are useful. By extracting these four items
and wiping off the others, the data are reduced efficient. Then the reduced data are transmitted to the station of
radar by data radio. So the position of the responder can be obtained. In addition, for the update rate of data is
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1 time/second, it is to say the data transmitted in one second are the same, the transmitting rate can be set as
N second. N is configured as we need. The block diagram of the system is given in the paper. The functions of
each part can be achieved by FPGA chips and VHDL. The simulation proved that the transmitted data have
been reduced greatly by the system we proposed here. It is only ten percent of the original data. [C4296]

"Evaluation of marine surface winds observed by active and passive microwave sensors on
ADEOS-II"
Marine surface winds observed by two microwave sensors, SeaWinds and Advanced Microwave Scanning
Radiometer (AMSR), on the Advanced Earth Observing Satellite-II (ADEOS-II) are evaluated by comparison with
off-shore moored buoy observations. The wind speed and direction observed by SeaWinds are in good
agreement with buoy data with root-mean-squared (rms) differences of approximately 1 m s-1and 20°,
respectively. No systematic biases depending on wind speed or cross-track wind vector cell location are
discernible. The effects of oceanographic and atmospheric environments on the scatterometry are negligible.
Though the wind speed observed by AMSR also exhibited reasonable agreement with the buoy data in general
with rms difference of 1.3 m s-1it is systematically lower than the buoy data for wind speeds lower than 5 m s-1.
Similar results are obtained in an intercomparison of wind speeds globally observed by SeaWinds and AMSR on
the same orbits. Global wind speed histograms of the SeaWinds data and European Centre for Medium-range
Weather Forecasts (ECMWF) analyses agree precisely with each other, while that of the AMSR wind shows
slight deviation from them. [C4297]

"NOAA Ocean Surface Topography Mission Jason-2 project overview"
The Ocean Surface Topography Mission (OSTM) is a joint effort among four organizations: NOAA (National
Oceanic and Atmospheric Administration), EUMETSAT (European Organisation for the Exploitation of
Meteorological Satellites), CNES (Centre Nationale D'Etudes Spatiales), and JPL (Jet Propulsion Laboratory), to
measure sea surface height by using a radar altimeter mounted on a low-earth orbiting satellite. The collection of
high accuracy radar altimetry measurements is essential for global ocean circulation and sea surface studies.
Current research satellites, TOPEX/Poseidon and Jason-1, have been instrumental in providing NOAA's
operational need for sea surface height measurements necessary for ocean modeling, forecasting El Nino/La
Nina events, and hurricane intensity prediction. In future, the Jason-2 satellite will replace current research
satellites and NOAA has been entrusted with operational responsibilities for the Jason-2 satellite. The Jason-2
satellite is scheduled for launch in mid 2008. The goal of the OSTM/Jason-2 is to maintain continuity of the
OSTM/Jason-1 and TOPEX/Poseidon satellite missions. This paper presents the Jason-2 Project Overview and
effort performed by NOAA to support the operational Jason-2 satellite mission. For the Jason-2 routine
operational phase, NOAA will provide complete ground system support including command and data acquisition,
satellite control and monitoring, science data processing, data/products archiving and data/product distribution.
NOAA will be providing these services by collaboratively participating with its partners in managing the satellite,
and sharing the science data and products. [C4298]

"Hurricane wind retrievals using the SeaWinds scatterometer on QuikSCAT"
Meteorologists require reliable real-time measurements of tropical cyclone (TC) conditions to issue hurricane
forecasts and advisories. The models they utilize assimilate many sources of data including airborne and
spaceborne surface wind estimates. One instrument that has the potential for operational use is the SeaWinds
Scatterometer on QuikSCAT. Unfortunately, the adverse effects of rain on the scatterometer signal make these
measurements unreliable. Intense rain volumes can drown out radar echo with a combination of attenuation and
high backscatter, while the standard resolution of wind measurements tends to wash out high wind retrievals.
Furthermore, traditional geophysical model functions (GMF), which relate wind speed and direction with radar
backscatter (sigma-0), have not been tuned for the high wind conditions of storms because sampling of these
events is poor. Thus, scatterometers tend to underestimate TC winds. By utilizing a combined active/passive
retrieval algorithm developed specifically for TCs, we are able to simultaneously retrieve wind speed and rain
rates using the SeaWinds Scatterometer. Unreliable wind measurements are flagged based on rain estimates.
To certify that wind retrievals are ready for operational use, wind speeds are compared with H*Wind wind fields
developed by the Hurricane Research Division of NOAA. [C4299]

"Repeat-track SAS interferometry: feasibility study"
Repeat track interferometry is a commonly used technology in radar. It permits to obtain topography and
elevation variation of ground. This technology is not used with sonar system, even though this configuration
could provide interesting applications for underwater environment knowledge. This paper presents a study on
repeat-track interferometry feasibility with sonar system, and especially for synthetic aperture sonar (SAS). We
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shortly expose the SAS and interferometry principle in the first part. Then we present the multi-track
interferometry and discuss on limitation. In a third part, experimental results based on data acquired with the
experimental low frequency SAS (LFSAS) of GESMA (France), are detailed and we expose methods to
circumvent problems induced by repeat-track interferometry. Finally we discuss on future strategies to improve
the encouraging results we obtained. [C4300]

"Seamless access to surface current vectors from the IOOS HF radar backbone"
A demonstration prototype has been developed using the Open source Project for a Network Data Access
Protocol (OPeNDAP) to illustrate the potential that distributed data access can provide to the HF radar backbone
within the Integrated Ocean Observing System (IOOS). An individual HF radar site produces maps of radial
surface velocity. Since two or more radar sites are needed to provide vector currents, most operators of these
systems deploy radars at multiple sites and produce current vector maps in the region of overlapping coverage of
their sites. The underlying premise of the prototype is that each HF radar site within the backbone is considered
a unique and separate data source. In our approach the radials from each HF radar site are accessed directly to
compute the surface current vectors in response to a user's request. This allows radials from different operators
to be combined, with the potential to compute surface current vectors for regions outside the vector coverage
region of either operator. Since each HF radar site is recognized as a separate data source, new HF radar sites
can be readily incorporated to extend the backbone's spatial coverage. Additionally, by directly accessing the
radials the prototype demonstrates the capability to specify the latitude/longitude grid that surface current vectors
are computed for, which can be different from that of existing operators. The prototype can be configured with a
default latitude/longitude grid representation on which vectors are calculated, or extended using the functional
interface capabilities available within the OPeNDAP constraint syntax to allow requesting applications to specify
a latitude/longitude grid, or list of grid cell locations. The demonstration prototype consists of two specialized
OPeNDAP servers: a Radial Server that is installed at the HF radar sites to read and serve the CODAR radial
flies stored at the remote locations and the Combining Server, which is the primary application within the
prototype. It operates to identify the HF radar sites within the backbone that have radials that can be combined
to calculate the surface current vectors given the user's requested spatial and temporal extent. It communicates
with the remote Radial servers, using the OPeNDAP protocol, to req- uest only those radials necessary within
the requested spatial and temporal extent. It then combines the radials from two or more HF radar sites to
calculate the surface current vectors and the associated uncertainties at specific grid cell locations and returns
these data to the requesting client. [C4301]

"A wavelet based method for the extraction of sea wave orientation"
In this paper, a method for determining sea wave orientation from image data is presented. Instead of focusing
on images that cover vast distances such as those obtained from satellite synthetic aperture radar (SAR), this
research is concerned with images acquired on a local level such as those obtained from a ship based, mast
mounted camera. The developed method is based on the two-dimensional wavelet transform and its ability to
isolate (or preserve) directional features contained in the root image. Another important property associated with
wavelets is the notion of scale or resolution. The dominant wave features of the image are extracted through the
use of a multi-scale wavelet analysis. These features are then used to determine the overall wave orientation for
the image. Results are shown for images taken from both traditional visual cameras and forward-looking infrared
(FLIR) based cameras. [C4302]

"Microwave and HF multi-frequency radars for dual-use coastal remote sensing applications"
We discuss the synergistic application of microwave radars and HF radars to remote sensing of ocean waves
and currents in the coastal zone. A new marine radar family (coherent and non-coherent) operating at 10-m
scales can map nearshore bathymetry, and measure ocean currents and wave spectra at distances out to a few
kilometers. The HF radar family operates using multiple frequencies on a pulse-to-pulse basis at 1-km scales,
making use of either beam-forming or direction-of-arrival methods to map radial current fields. Both radar
families are designed around a digital transceiver PCI card family supporting antenna arrays of one to 32
elements. Some results are presented for both radar systems. [C4303]

"Some Practical Ways to Determine Coastal Current’s Vertical Structure"
Remote sensing technology has made it possible to rapidly observe wide areas of the ocean surface. To
determine subsurface conditions from these observations requires the application of hydrodynamic principles. For
coastal currents, the viscous dynamics can be applied to efficiently project surface data downward to obtain the
current's vertical structure in real time. This method has been developed for use with remotely sensed surface
current data obtained from HF radars, and now is being extended to use remote sensing images. In this case,
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the surface currents are determined together with subsurface currents from the dynamic and conservation
equations, as opposed to tracking or correlating image patterns in time. Alternatively, the surface data can be
assimilated into a numerical coastal ocean model that solves for depth-dependent currents. But, presently,
efficient assimilative computation appears to be feasible only with depth-integrated ocean models. In this case, a
method can be developed to obtain current structure from the depth-integrated solution via the use of surface
and bottom boundary stresses and associated shear equations. This method of determination can be practical as
it requires only the depth-integrated solution and surface and bottom boundary conditions at the location of
interest as input, in contrast to conventional modeling approach of determining currents over the whole model
domain. Demonstration of the use of the various methods noted here will be given by means of numerical
examples and comparisons with some field experimental data [C4304]

"Bio-physical Interactions in Ocean Margin Ecosystems (BIOME): understanding coastal dynamics
in the Southern Mid-Atlantic Bight"
Coastal regions within the Mid-Atlantic Bight (MAB) are significantly influenced by regional freshwater fluxes
emanating from several large bay systems, most notably the Hudson-Raritan river systems, the Delaware and
Chesapeake Bays. The outflows from these bays have high sediment loads and high levels of nutrients,
particulate and dissolved organic matter (POM and DOM) associated with them which strongly influence the
adjacent coastal margin ecosystems. Our research and observational effort includes the development and
deployment of an observing system aimed at characterizing and monitoring the influence of the Chesapeake Bay
on the adjacent coastal ocean margin ecosystem. A primary focus of this effort is to develop and apply state-of-
the-art technologies and methodologies to support research, observation, monitoring, and management
applications in the coastal ocean. We have developed a program that addresses coastal spatial and temporal
scales. Our observing system consists of four components including 1) High Frequency (HF) Radar: 3 long-
range HF Radar systems for mapping coastal ocean surface currents along Delmarva and 2 standard-range
systems for the Chesapeake Bay mouth region, 2) a Coastal Ocean Bio-optical buoY (COBY), which will be
deployed southeast of the Maryland-Virginia border at about 40m water depth, and will be instrumented with an
above-water spectroradiometer (19 channel UV-VIS-NIR, 10nm BW, sea- and sky-viewing radiometers plus solar
reference) on a robotic arm to measure water-leaving radiances, meteorological package, in-water mooring
instruments with ADCP, CTD, nitrate sensor, ac-9, ac-s, and fluorometers for chlorophyll, colored dissolved
organic matter (CDOM) and phycoerythrin detection; 3) seasonal cruises in the Mid-Atlantic Bight collecting
optical, biological, and chemical data; and 4) the Ocean-Atmosphere Sensor Integration System (OASIS), which
is comprised of a fleet (6-12) of solar-powered surface autonomous vehicles deployed offshore to measure
surface ocean currents, meteorological measurements, surface ocean salinity and temperature, air-sea CO2
fluxes, water-leaving radiances, chlorophyll and CDOM fluorescence, HAB detection, etc. The HF radars, COBY
and OASIS are being deployed this summer, with plans fo- r a fully deployed observing system by the end of
2005 or early 2006. [C4305]

"Oceanic rain identification using multifractal analysis of QuikSCAT Sigma-0"
The presence of rain over oceans interferes with the measurement of sea surface wind speed and direction from
the Sea Winds scatterometer, and as a result, in rain regions wind measurements contain biases. In past
research at the Central Florida Remote Sensing Lab, it has been observed that rain has multifractal behavior. In
this paper we present an algorithm to detect the presence of rain so that rain regions are flagged. The forward
and aft views of the high resolution horizontal polarization backscatter are used for the extraction of textural
information with the help of multifractals. A negated multifractal exponent is computed to discriminate between
wind and rain. Pixels with exponent value above a threshold are classified as rain pixels and those that do not
meet the threshold are further examined with the help of correlation of the multifractal exponent within a
predefined neighborhood of individual pixels. It was observed that the rain has less correlation within a
neighborhood compared to wind. This property is utilized for reactivation of the pixels that fall below a certain
threshold of correlation. An adaptive multifractal exponent and threshold is used, as we deal with a wide range of
latitudes. Validation results are presented through comparison with the Tropical Rainfall Measurement Mission
Microwave Imager (TMI) 2A12 rain retrieval product for one day. The results show that the algorithm is effective
in identifying rain pixels. Some algorithm deficiencies in high wind speed regions are also discussed.
Comparisons with other proposed approaches are also presented. [C4306]

"Ocean surface feature extraction and targets detection from SAR images using neural network"
In this paper, a novel system is presented for the targets detection from synthetic aperture radar (SAR) images
of ocean. The proposed system consists of two neural networks. The first network cluster the extracted target
fractal feature vectors in smaller sub-portions of the image, and the second GA RBF network integrates the
information from the first network to determine the presence or absence of a target in the entire image [C4307]
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"A Novel Active and Passive Microwave Remote Sensing Technique for Measuring Ocean Surface
W ind Vector"
This paper describes a novel technique of ocean surface vector wind measurement using active and passive
microwave sensing from a satellite. For over a decade, satellite microwave scatterometers have remotely sensed
ocean wind vector (speed and direction) by measuring ocean radar backscatter (sigma-0) at several different
azimuth angles (looking forward and aft). Also, ocean wind speeds have been measured by conical scanning
passive microwave radiometers looking either forward or aft. This paper combines these two techniques to
obtain wind speed and direction from a conical scanning instrument that scans either forward or aft, which is
extremely desirable from an instrument design and satellite accommodations standpoint. An overview of the
active/passive wind vector algorithm is discussed, and wind vector retrievals are presented using microwave
measurements from Japan's ADEOS-II satellite. These results are compared with wind vectors from the Sea
Winds scatterometer [C4308]

"Simulation study for aerosol distribution retrieval from bistatic, imaging lidar data"
A bistatic imaging lidar system is being developed on the basis of a novel telescope concept. The schematic of
bistatic lidar measurement and the retrieval algorithm of the bistatic imaging lidar data are described, with the
results of simulation studies. [C4309]

"Doppler radar sensing of multiple subjects in single and multiple antenna systems"
Doppler radar life sensing has shown promise in medical and security applications, however the problems of
motion artifacts and presence of multiple subjects limit the usefulness of this technique. By leveraging recent
advances in signal processing and wireless communications technologies, the Doppler radar technique has the
potential to overcome these limitations. We explore the single and multiple antenna systems and SIMO/MIMO
signal processing to isolate desired radar return signals from multiple subjects. It has been experimentally
demonstrated that up to two subjects can be separated in a single antenna systems. Simulations have also
shown that in case two subjects have identical cardiovascular behavior, it is possible to distinguish them using
MIMO techniques. [C4310]

"Remote laser-induced fluorescence imaging for assessment of cultural heritage"
In this paper, we propose to perform remote laser-induced fluorescence imaging for assessment of cultural
heritage. The experiments are performed using the lidar system consist of frequency-tripled Nd:YAG laser at 355
nm with a spot size of ~4 cm diameter and the signal is collected using a coaxial 40-cm-diameter Newtonian
telescope. The fluorescence light is focused into an optical fibre and guided a time-gated optical multichannel
analyser system, where the fluorescence spectrum is recorded. Then the laser directed to the next point and
thus a fluorescence image can be produced [C4311]

"Remote sensing and statistical analysis of Asian dust measured by 532/1064 nm Lidar during
2002-2005"
Asian dust over Suwon (127.1E, 37.04N) Korea during 2002-2005 have been measured by 532/1064 nm lidar
and optical characteristics of them, backscattering coefficients at 532 and 1064 nm, depolarization ratio at 532
nm, and color ratio of IR/UV are statistically analyzed. [C4312]

"3D imaging system based on FMCW millimeter wave radar"
3D radar imaging systems are highly requested for use in guidance system for aircraft landing and shipping
navigation. These systems usually work in difficult weather conditions such as fog, snow, dust. Use of 3-mm
wavelength FMCW radar allows getting images at distances up to 1000m with high spatial resolution. [C4313]

"Cognitive radar networks"
In my previous publication, I described, for the first time, the novel idea of cognitive radar, its attributes and
potential applications. This article expands on one of the applications described therein-namely, cognitive radar
networks. After briefly describing the constitution of this new radar system, we focus on the specific application
of homeland security, for which a cognitive radar network is rather well suited. [C4314]

"Unified Bayesian-experiment design regularization technique for high-resolution reconstruction of
the remote sensing imagery"
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In this paper, the problem of estimating from a finite set of measurements of the radar remotely sensed complex
data signals, the power spatial spectrum pattern (SSP) of the wavefield sources distributed in the environment is
cast in the framework of Bayesian minimum risk (MR) paradigm unified with the experiment design (ED)
regularization technique. The fused MR-ED regularization of the ill-posed nonlinear inverse problem of the SSP
reconstruction is performed via incorporating into the MR estimation strategy the projection-regularization ED
constraints. The simulation examples are incorporated to illustrate the efficiency of the proposed unified MR-ED
technique [C4315]

"Rayleigh-Mie lidar for accurate temperature profiling of the troposphere"
A Rayleigh-Mie scattering lidar system has been developed for temperature profiling of the troposphere using a
new multi-cavity Fabry-Perot filter at 355 nm wavelength. The temperature error less than 1 K was obtained at
3.0 km altitude with a compact system. [C4316]

"1st IEEE International Workshop on Computational Advances in Multi-Sensor Adaptive Processing
(IEEE Cat. No.05EX1140C)"
{no data available} [C4317]

"Exploiting fundamental properties of SAR data for compression of tactical SAR imagery"
This paper introduces a technique that exploits the statistical properties of complex synthetic aperture radar
(SAR) data to effectively compress tactical SAR imagery. The technique combines Fourier transforms and
analysis/synthesis algorithms into a hybrid compression architecture that exploits the temporal correlation of the
complex radar returns. In addition the technique incorporates the fact that the viewable SAR image is based on
the magnitude of the complex imagery. This enables a vocoding technique that can preserve the frequency
information and discard the phase information with little perceptual degradation in the image content. Finally the
holographic property of SAR is also exploited. The performance of the new algorithm is compared with the JPEG
compression standard. The results show that compression ratios of over 100:1 are achievable and far surpass
the compression capabilities of the conventional JPEG algorithm [C4318]

"Mueller matrix modeling of atmospheric scattering medium through polarized laser beam"
The atmospheric scattering and absorption in turbid medium is characterized through Mueller matrix modeling of
backscattered polarized laser radiation. The scattering medium is homogeneous and contains one kind of
randomly distributed asymmetric particles. We used polarized He-Ne laser of specific wavelength focused on
scattering medium. Different polarization components of backscattered light are obtained by varying the
polarization state of incident laser light and the analyzer configuration. The calculation of the 16 element of the
output Mueller matrix experimentally confirmed that theoretically only seven elements of backscattered light are
independent and remaining nine can be calculated through symmetry relation. Matrix calculus concept for
backscattered light fully characterized the material. Our results for turbid atmospheric system predict the
absorption and scattering parameters closed to the parameters in literature. This study will be useful in remote
sensing, aerospace technology, radar and lidar applications, weather predictions and upper and lower
atmospheric observations [C4319]

"The story of Glory: Earth and solar science on one unique satellite"
The Glory satellite program is underway at the orbital sciences campus in northern Virginia. This program is
under contract with NASA Goddard Space Flight Center (GSFC). The Glory satellite bus was previously used for
the vegetation canopy LIDAR (VCL) program, a mission designed to measure the Earth's vegetation coverage,
depth, and topography by using short laser pulses from a LIDAR (light detection and ranging) system. The Glory
program is refurbishing the VCL bus that was in the middle of integration and test when the VCL program was
shut down. Many changes are being made to the VCL bus to configure it to serve the Glory science mission
objectives. The Glory science mission includes polar atmospheric aerosol measurements with cloud observation
and total solar irradiance monitoring. The low Earth orbit satellite (LEO) is scheduled for launch in late 2007 with
the intention of broadening the search for the causes of global warming. The mission is intended to measure the
composition of greenhouse gases, which little is known about currently, as well as solar effects on the
environment using the following instruments: an aerosol polarimetry sensor (APS), cloud cameras and a total
irradiance monitor (TIM). The APS instrument is a multispectral polarimetric sensor designed for collection of
visible, near-infrared, and shortwave infrared polarized radiometric data scattered from aerosols and clouds. The
APS is a continuous scanning, nadir-viewing sensor that makes along-track, multiangle observations of Earth
and atmospheric spectral radiance. The cloud cameras are dual-band, imagers that employ a nonscanning,
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staring detector array that is akin to a star tracker, but Earth-viewing. The cloud cameras provide continuous
cross-track coverage over a narrow swath centered on the APS along-track footprint using an optical imaging
system. The TIM is an active cavity solar irradiance radiometer that consists of four identical radiometer cavities
to provide redundancy and help- detect changes in instrument response caused by exposure to solar radiation
and other orbital effects. It takes data continuously throughout the orbit and does periodic calibrations on the
disc of the sun and of the redundant cavities to monitor the effects of aging. Using a combination of heritage
data and knowledge from the Orb View 3 and 4 programs as well as VCL, the Glory program is dedicated to a
successful mission. This paper describes the design differences at system and subsystem levels between VCL
and Glory focusing on the science missions, as well as the heritage program influences that are employed.
[C4320]

"An airborne pod-mounted dual beam interferometer"
Dual beam interferometer (DBI) has been developed by the University of Massachusetts (UMass) to study ocean
surface waves and currents in coastal regions. This airborne radar operates at C-band (5.3 GHz) with a
bandwidth of 25 MHz and VV polarization. DBI consists of two pairs of microstrip patch array antennas, one
squinted 20deg forward of broadside and the other 20deg aft. Each pair of antennas is separated in the along-
track direction a distance of 1.23 meters forming an interferometer. Over several years, DBI was flown on a
National Oceanic and Atmospheric Administration's WP-3D research aircraft in a number of successful missions
collecting the data both over land and ocean. These deployments and subsequent data analysis were carried
out in collaboration with Naval Research Laboratory (NRL). This paper describes the hardware integration and
use of the system to generate surface current vector maps [C4321]

"Space based radar technology challenges"
Space based radars are gaining significant acceptance for world-wide, all-weather, on-demand surveillance and
earth resources monitoring. The main impediment has been affordability, followed closely by the limitations by
satellite communications for providing near real time target detection data to the users. Recent advances in
active electronic scanned arrays and on-board signal processing are enabling SBR development for both surface
and fixed target imaging and moving target detection. The real challenge is for future surveillance of airborne
targets. This paper outlines some critical SBR design architectures, and a roadmap for developing the enabling
technologies to meet future surveillance needs [C4322]

"Remote element tracing of trans-uranium plumes using an interactive UV laser DIAL coupled with
a phoswich detector"
In this work, an interactive remote sensing system is suggested. It consists of two main parts; a phoswich
detector to trace hard X-ray emission of these elements and a DIAL coupled with a 2ndharmonic Nd:YAG
pumped higher harmonic Ti:Sa laser. It serves as a tunable UV coherent source for rapid determination of the
unknown radioactive elements within the plume as well as the corresponding concentration and the exact
location. [C4323]

"Remote LIBS and Raman imaging for assessment of cultural heritage"
In this paper, we propose to perform remote laser-induced breakdown spectroscopy (LIBS) and Raman imaging
of historical monuments to assess the state of a building. The lidar system is equipped with a Nd:YAG pumped
optical parametrical oscillator (OPO) system, allowing laser radiation in the wavelength range 220 nm-4 mum.
The laser radiation can be sent through a roof-top dome which can steer the radiation onto the point of interest
[C4324]

"An intelligent tropical cyclone eye fix system using motion field analysis"
Tropical cyclones (TCs) are weather systems with vast destructive power Accurate location of their circulation
centers, or "eyes", is thus important to forecasters. However, the eye fix process is often done manually in
practice. While multiple factors are considered in the process, with subjective elements in these methods,
forecasters could disagree. This paper describes a TC eye fix system that uses a novel motion field structure
analysis method. It can handle TCs without well-defined structure that are partially out of the image. The system
also adapts user inputs and past results to improve its accuracy. Implemented on a commodity desktop
computer, the system can process about 5 images per minute, giving an average error of about 0.16 degrees in
latitude/longitude on Mercator projected map for TCs that are completely inside the radar image. This is well
within the relative error of about 0.3-0.4 degrees given by different TC warning centers. This TC eye fix system
is useful in giving an objective TC center location in contrast to traditional manual analysis [C4325]
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"Integrated dual spectral system of Earth surface monitoring"
Design principles of the integrated dual spectral (millimeter and infra-red ranges) system for Earth surface
monitoring are presented. Technical characteristics of the system proposed have been also estimated according
to the presented relations [C4326]

"The distribution of interferometric phase differentials and a self-initialising PolInSAR classifier"
This paper describes an unsupervised classifier for polarimetric interferometric SAR (PolInSAR) data.
Expectation maximisation is used to estimate class parameters that maximise the probability of a dataset for a
given number of classes. Polarimetric information, in the form of coherency matrices, and interferometric
information, in the form of complex coherences, is taken into account. Phase differentials between complex
coherences in different polarisation bases are used to make the classifier sensitive to the vertical structure of the
scene under observation, and a distribution of such phase differentials is developed. The classifier is self
initialising in that it does not rely on decompositions or thresholds. Classification results based on real data are
presented and discussed [C4327]

"Characterisation of buildings using polarimetric interferometric multiple track L-band SAR data"
In this paper a multiple view POL-InSAR approach for the analysis of urban areas is introduced: as a first step,
a polarimetric classification scheme is applied that allows the identification of three basic scattering mechanisms:
volume diffusion, double bounce and surface reflections. A relation between the interferometric phases of the
Pauli polarization basis and the polarimetric scattering mechanisms is established. A method to estimate the
phase corresponding to the surface is introduced. These phases are used to extract the height of buildings.
Finally, the data is geocoded in order to synchronize images acquired from different positions. The proposed
methods are applied to fully polarimetric and repeat pass interferometric data at L-band acquired by the DLR's
experimental E-SAR system on August 1st, 2000 over the city of Dresden in Germany. The flight tracks form a
rectangle [C4328]

"Dry snow extent monitoring using multi-frequency and multi-temporal polarimetric indicators"
A new method to discriminate dry snow in alpine regions is presented. Due to the wide variety of Alpine
environments, the scene under study is first segmented into surface and forested area classes from L and C-
band summer polarimetric SAR data. Dry snow is then discriminated over each class using adapted methods. A
new polarimetric multi-temporal optimization procedure, named PCVE, is proposed to increase the slight
polarimetric contrast due to the presence of snow over surfaces. Snow covered forests are discriminated using
performing polarimetric indicators resulting from a decomposition of incoherent matrix representations. The
effectiveness of this method is demonstrated over a French alpine test site using SIR-C L and C-band
polarimetric SAR data [C4329]

"New eigenvalue-based parameters for natural media characterization"
The aim of this paper is to present two novel polarimetric parameters, the eigenvalue relative difference (ERD)
and the single bounce eigenvalue relative difference (SERD), to characterize natural media. These parameters
are derived from the eigen-decomposition of the coherency matrix considering the reflection symmetry
hypothesis. An analysis of these parameters is performed on multi-frequency polarimetric SAR data acquired on
bare soils and forested areas [C4330]

"Evaluating PolInSAR parameter estimation using tomographic imaging results"
This paper concentrates on the forest height and ground topography estimation by means of polarimetric SAR
interferometry and tomography. In polarimetric SAR interferometry, one of the most important methods described
in literature is the line-fitting approach in the complex unitary circle (S.R. Cloude and K.P. Papathanassiou,
2003). Although it has shown their principal potential, an open issue is still the precise validation of the estimated
parameters, as ground-truth collection is an extremely complex task in the case of forest parameters. SAR
tomography is an alternative technique, which generates a fully three-dimensional representation of the imaged
scene through coherent combination of a greater number of tracks (A. Reigber and A. Moreira, 2000) (S.
Guillaso and A. Reigber, 2005). Forest ground and canopy are directly visible in a tomographic image; a
tomographic image can therefore be used as an ideal validation base for PolInSAR forest parameter estimation.
This paper compares high-resolution polarimetric SAR tomograms with PolInSAR forest height estimations, both
derived from the same data set. This allows to identify areas of good applicability, as well as principal
deficiencies of the different PolInSAR approaches [C4331]
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"The using multifrequency airborne radar complex MARS for subsurface remote sensing"
In this paper presents some results of using airborne radar multifrequency complex MARS for subsurface remote
sensing. Experimental data and the theoretical basis are given [C4332]

"A high accuracy calibration and receive instrument for TerraSAR-X ground calibration"
TerraSAR-X is a new Earth observing satellite which is scheduled for launched in spring 2006. It carries a high
resolution X-band SAR sensor. For high image data quality, accurate ground calibration targets are necessary.
This paper describes a novel system concept for an active and highly integrated, digitally controlled SAR system
calibrator. A total of 16 active transponder and receiver systems and 17 receiver only systems will be fabricated
for a calibration campaign. The calibration units serve for absolute radiometric calibration of the SAR image data.
Additionally, they are equipped with an extra receiver path for two dimensional satellite antenna pattern
recognition. The calibrator is monitored by a dedicated digital control unit. For antenna pattern estimation, an
algorithm is presented [C4333]

"Radar system concept for simultaneous BSM of complicated and non-stable targets
measurements"
The algorithms of the signal processing and the functional scheme of the polarization radar with simultaneous
back scattering matrices measurements are given in this paper. The radar is destined for low atmosphere
remote sensing [C4334]

"High precision waterlevel gauge with an FMCW radar under limited bandwidth"
Limitation of bandwidth, which is requested by the regulation for license-free radio systems, is a serious
drawback for the ranging accuracy of a radar system. Nonetheless, a license-free radar application is favorable
to users because of the easiness of adoption. In Japan, for example, available bandwidth is regulated within 76
MHz, which implies the range resolution cannot be less than 197 cm. Under such bandwidth limitation, an
excellent S/N is required for an accurate ranging. We have developed a radar waterlevel gauge, which meets the
bandwidth regulation and achieves a few centimeters in accuracy [C4335]

"EuRAD 2005 Sessions"
{no data available} [C4336]

"Applications of polarimetric interferometric ground-based SAR (GB-SAR) system to environment
monitoring and disaster prevention"
Polarimetric and interferometric ground-based synthetic aperture radar (Pol-GB-SAR, In-GB-SAR) system has
been developed. In this paper, two measurements of outdoor test sites in polarimetric and interferometric
configurations are introduced and results are presented. In the developed In-GB-SAR system, the technique of
differential interferometry is used to detect small changes at different times and under different conditions.
Experimental results demonstrate that the system is very efficient and can detect small changes of the scale of 2
cm at the range distance of 5 m. Polarimetric analysis was done using the Pol-GB-SAR system with a
coniferous tree as a target. The system has superior ability in polarimetric applications. Applying polarimetric and
interferometric analysis which were developed for spaceborne and satellite radar remote sensing datasets, we
can find detailed scattering mechanisms and detect deformations. The GB-SAR has a wide range of applications
like environmental monitoring, resources management as well as monitoring of different natural phenomena
[C4337]

"A risk-based object-oriented approach to sensor management"
Sensor systems play a critical role in providing situational awareness and threat assessment. Management of
adaptive multifunction radars and sensor suites in today's combat systems is mostly based on an operator-
defined set of priorities. Such a set can be very complex and requires a thorough understanding of the sensor
capabilities and performance and of the operational needs. Changing such a set in strongly varying scenarios is
prone to creation of sub-optimal system performance. In this paper a novel approach to assigning priorities to
individual objects in the environment of a naval vessel is presented. This priority assignment is accomplished by
means of dynamic evaluation of the risk imposed by each object with respect to the completion of the mission.
More in particular a three-stage sensor management system is proposed that first uses the uncertainty related to
each object's attributes, such as the state vector, classification and identification to determine the allocation of
surveillance, track or recognition tasks. The sensor manager then selects the most appropriate sensor for the
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task and finally distributes the available time budget based on priorities in case of multiple tasks. The risk is
estimated by a dynamic Bayesian network modeling relevant operational knowledge. The nodes in this DBN
represent the different object states in time and the events leading to them. A computer simulation was
developed to prove the viability of this concept. [C4338]

"Spectral Signature Calculations for Remote Sensing"
Remote sensing radar has shown to be an important tool to observe severe and hazardous weather and to
provide operational forecasters prompt information of such rapidly evolving phenomena. Although the history of
tornado measurements is long, there have been only a few successes in obtaining spectral signatures. This is
largely because neither the technology to process spectra nor the technology to record voluminous amounts of
time series data were available, except for a few customized systems. However, present day radar technology
and computer resources are now advanced enough to study tornado spectral signature in a systematic manner.
The research WSR-88D (weather surveillance radar) locally operated by the National Severe Storm Laboratory
(NSSL) in Norman has the unique capability of collecting massive volumes of Level I time series data over many
hours which provides a rich environment for evaluating our new post-processing algorithms. In this work, an
approach of identifying tornado vortices in Doppler spectra is proposed and investigated through the use of
neural networks [C4339]

"A novel approach for the automatic detection of punctual isolated targets in a noisy background in
SAR imagery"
Several distinctive capabilities of satellite-based synthetic aperture radar (SAR) systems make them a powerful
tool for Earth observation purposes. In fact, SAR systems can provide an efficient, quick and cost effective
coverage of any area independently from weather effects and from the day-night cycle. Nevertheless, the
automatic interpretation of SAR images usually constitutes a complicated task due to the presence of speckle
and to the reduced dimensions of the target compared to the sensor resolution. This papers aims at presenting a
novel algorithm for the detection of punctual isolated targets in a noisy background based on the wavelet theory.
It will be shown that this can be useful for example for ship detection purposes [C4340]

"Influence of acquisition conditions on forest classification using L-band Pol-inSAR data"
This paper introduces an approach to forest mapping and classification using complementary polarimetric and
interferometric information. Strictly polarimetric and polarimetric interferometric data are first analyzed and
classified separately. Pertinent polarimetric indicators permit to classify the observed scene into three canonical
scattering types, whereas the segmentation of an optimized interferometric coherency set leads to the
discrimination of decorrelating volumetric media used ton infer a forest map. The classification of forest
constituents is achieved by means of a supervised Pol-inSAR classifier. The influence of temporal and spatial
baselines is investigated and it is shown that temporal decorrelation may be a severe limitation for forest
classification at L band [C4341]

"Quantitative assessment of physical information retrieved via multidimensional radar systems"
The advent of multidimensional synthetic aperture radar (SAR) systems in the last decade has made possible
the quantitative retrieval of physical parameters to characterize the Earth's surface. As a result, nowadays, radar
technology has an important and leading role in remote sensing. Despite the clear advantages respect to other
remote sensing techniques, the presence of speckle noise in SAR systems represents still an important
drawback, which is even more critical for multidimensional systems. This paper is devoted to present a novel
multidimensional speckle noise model which, as demonstrated, allows the characterization of multidimensional
data and permits to identify and quantify the effects of speckle in the process to estimate physical information.
Special attention is devoted to polarimetric systems [C4342]

"Vehicle control classification and identification through ISAR imaging"
The great advantages arisen in millimeter-wave frequencies have made possible the development of high range
resolution radars. The capability of using high bandwidths (Gigahertzs) increases the range resolution allowing
the obtaining of target's radar signatures. Through these signatures some patterns of the targets can be
extracted like its size, velocity or maybe some specific features which facilitates its recognition, classification and
even identification. The increase in azimuth dimension obtained, like it is explained in this paper, thanks to
Doppler processing, allows to get better estimations of the targets characteristics [C4343]

"Effect of the data pre-processing on GPR mine detector performance"
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The performance of GPR as an anti-personal mine (APM) detector heavily depends on the quality of the
acquired data. A scheme of the quantitative evaluation of the quality of the raw GPR data in terms of stability of
certain parameters and the set of the procedures, which compensate the instabilities found are presented. We
demonstrate the performance of the data pre-processing chain (DPPC), which includes spectral filtering of A-
scans, control of the mutual alignment of B-scans, and time and voltage axis's instabilities compensation in the
whole C-scan. The performance of the DPPC is judged both in terms of the stabilization of certain statistical
parameters of the data, and by its effect on the receiver operation characteristics (ROC) curve [C4344]

"Spot image / SARCOM: satellite imagery to reinforce maritime surveillance"
{no data available} [C4345]

"Investigation of physical characteristics of intertidal zone using NASA/JPL fully polarimetric
AIRSAR data"
{no data available} [C4346]

"New methods for landslide identification and mapping using SAR polarimetry obtained during the
PacRim 2000 mission in Taiwan"
{no data available} [C4347]

"Comparative analysis of the performance of metric-analog cameras, amateur-digital cameras, and
LIDAR"
{no data available} [C4348]

"Forest detection in varying terrain using full-polarisation SAR data"
{no data available} [C4349]

"Sensitivity of radar backscatter to mangrove forest structure and AIRSAR imaging parameters"
{no data available} [C4350]

"The role of LiDAR data in understanding the relation between forest structure and SAR imagery"
{no data available} [C4351]

"Generalized minimum-error thresholding for unsupervised change detection from SAR amplitude
imagery"
{no data available} [C4352]

"The contribution of PACRIM II to forest assessment in Queensland, Australia"
{no data available} [C4353]

"The interferometric data calibration for the AIRSAR PacRim II mission"
{no data available} [C4354]

"Comparison of methods for extracting and utilizing radar target characteristic parameters"
{no data available} [C4355]

"Development and observation of the broad-band radar for meteorological application"
{no data available} [C4356]

"AMPER: network on applied multiparameter environmental remote sensing: an EU sponsored
resaerch and training network"
{no data available} [C4357]
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"On the polarization entropy"
{no data available} [C4358]

"Backscattering enhancement for Marshall-Palmer distributed rains for a W-band nadir-pointing
radar with a finite beam width"
{no data available} [C4359]

"Application of cross-polar optimal polarizations for precipitation sensing"
{no data available} [C4360]

"Principles and design considerations for short-range energy balanced radar networks"
{no data available} [C4361]

"High resolution dual-polarization radar observation of tornados: implications for radar development
and tornado detection"
{no data available} [C4362]

"Polarimetric doppler measurements for weather radar applications"
{no data available} [C4363]

"The study of filter algorithm for Lidar intension image"
{no data available} [C4364]

"Sea surface wind and cold tongue over the winter South China Sea"
{no data available} [C4365]

"Data segmentation for geometric feature extraction from lidar point clouds"
{no data available} [C4366]

"Automatic plane extraction from LIDAR data based on octree splitting and merging segmentation"
{no data available} [C4367]

"A new fast wind vector retrieval algorithm for seawinds scatterometer"
{no data available} [C4368]

"An experiment for high resolution airborne SAR imaging based on phase gradient autofocus"
{no data available} [C4369]

"Auto-combination of sub-band for spotlight SAR imaging"
{no data available} [C4370]

"Corrections to scatterometer wind vectors from the effects of rain, using high resolution NEXRAD
radar collocations"
{no data available} [C4371]

"Evaluation of microwave scatterometers and radiometers as satellite anemometers"
{no data available} [C4372]

"Estimation of bare surface soil moisture with L-band multi-polarization radar measurements"
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{no data available} [C4373]

"Examination of the semi-empirical polarimetric scattering model using field-measured data and
existing theoretical models"
{no data available} [C4374]

"Monitoring of mining induced surface deformation using L-band SAR interferometry"
{no data available} [C4375]

"Measure groundwater pumping induced subsidence with D-InSAR"
{no data available} [C4376]

"A comparisons of model based and image based surface parameters estimation from polarimetric
SAR"
{no data available} [C4377]

"Computation of bistatic RCS with NEC2 in a context of passive ISAR system"
{no data available} [C4378]

"Different approximations to the computation of reflected and refracted angles thanks to snell-
descartes laws and fresnel coefficients"
{no data available} [C4379]

"PolSARpro v2.0: the polarimetric SAR data processing and educational toolbox"
{no data available} [C4380]

"Complex object's ISAR image simulation"
{no data available} [C4381]

"Automatic detection of targets using fractal dimension"
{no data available} [C4382]

"Detection methods of submerged mobile using SAR images"
{no data available} [C4383]

"The application of cloud texture and motion derived from geostationary satellite images in rain
estimation-a study on mid-latitude depressions"
{no data available} [C4384]

"A novel prescreening method for UWB SAR target detection using adaptive nonlinear filters"
{no data available} [C4385]

"A high-resolution imaging algorithm based on scattered waveform estimation for UWB pulse radar
systems"
{no data available} [C4386]

"DInSAR for mine subsidence monitoring using multi-source satellite SAR images"
{no data available} [C4387]

"Architecture of a flexible on-board real-time SAR-processor"
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{no data available} [C4388]

"A new GPR calibration method for high accuracy thickness and permittivity measurement of multi-
layered pavement"
{no data available} [C4389]

"A real-time back projection imaging algorithm for impulse surface penetrating radar"
{no data available} [C4390]

"Assimilating TOPEX/Poseidon data into an adjoint numerical tidal model in the East China Sea"
Eleven tidal constituents: O1, K1, P1, Q1, M2, S2, N2, K2, M4, MS4and M6are extracted from 10-year
TOPEX/Poseidon altimetry data along track points in the East China Sea. Then the eight major tidal constituents
(O1, K1, P1, Q1, M2, S2, N2and K2) are assimilated into a two-dimension non-linear tidal model with the adjoint
method. In this paper, two different experiments are applied for different kinds of assimilating data and the results
show that, assimilating the altimetry data and the in situ data simultaneously is better than assimilating the
altimetry data alone. And the bias between calculations and observations are provided. The deviations of M2are
3.5 cm in amplitude and 2.9 deg in phase-lag. Those of O1are 1.3 cm and 5.8 deg accordingly. The co-tidal
charts of the eight constituents are also drawn. The general patterns are in good agreement with those
literatures cited. [C4391]

"IGARSS 2005. IEEE International Geoscience and Remote Sensing Symposium"
{no data available} [C4392]

"Assimilation of ASAR data for wheat yield prediction: Matera case study"
The objective of this work is to investigate the synergistic use of leaf area index (LAI) retrieved by ENVISAT
ASAR data and crop growth models, such as CERES-Wheat, to improve the accuracy of wheat yield predictions.
The estimate reliability of CERES-Wheat strongly depends on the accuracy of its numerous inputs, which are not
always available or accurate. As a consequence, the model would largely benefit from using updated information
on the wheat status, provided by remote sensing at field scale. This work shows that the assimilation of
ENVISAT ASAR AP data into the model lead to significant improvements in the wheat dry biomass and the grain
yield model predictions. [C4393]

"Freeze-thaw processes radar remote sensing modeling and image processing"
In this paper, a theoretical model for radar backscatter in the permafrost area was developed and validated with
the use of backscatter values derived from the radar images taken with the ERS-2 and JERS-1 in C and L
bands, respectively. The employed backscatter model incorporates a spectroscopic dielectric model, which
account for the unfrozen water dielectric properties at the temperatures below 0° C, and the measured
temperature profiles and moisture values, regarding the active layer. The period from August 1997 to January
1998 was covered to include freeze/thaw processes in the active layer. The radar imaging of tundra in the
Franklin Bluffs area, Alaska was used for analysis. A justification for that was the existence of a permafrost
observatory in this area, which provides for measured soil temperature and moisture through year cycles.
Reasonable correlation between modeled and observed backscatter seasonal trends has been found. This
proves possibility for the theoretical model suggested to be used as a foundation for developing physically based
algorithms, which are applicable to radar remote sensing technique in terms of freeze/thaw processes studies
and radar images classification. [C4394]

"SAR in agriculture: sensitivity of backscattering to grapes"
{no data available} [C4395]

"Multitemporal evaluation with ASAR of boreal forests"
{no data available} [C4396]

"The utilization of equatorial atmosphere radar (EAR) and global precipitation climatology project
(GPCP) in indicating of rainfall intensity over Kototabang, West Sumatera, Indonesia"
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{no data available} [C4397]

"Application of spatial information technology for emergency response in traffic accident"
{no data available} [C4398]

"InSAR and mathematical modelling for measuring surface deformation due to geothermal water
extraction in New Zealand"
{no data available} [C4399]

"Sea surface effects on phase coherence in emulated bistatic radar systems"
{no data available} [C4400]

"A space-time minimum cost flow phase unwrapping algorithm for the generation of DInSAR
deformation time-series"
{no data available} [C4401]

"Determination of baseline and orientation of platforms for airborne bistatic radars"
{no data available} [C4402]

"Comparison on mitigating techniques to enhance bistatic STAP"
{no data available} [C4403]

"Application of the coherent pixels technique to the generation of deformation maps with ERS and
ENVISAT data"
{no data available} [C4404]

"Application of principal component analysis in radar polarimetry"
{no data available} [C4405]

"On the status of bistatic polarimetry theory"
{no data available} [C4406]

"Coherent processing of long series of SAR images"
{no data available} [C4407]

"On the statistical aspects of radar polarimetry"
{no data available} [C4408]

"Optimization based underground cylindrical objects position and electromagnetic parameters joint
reversion"
{no data available} [C4409]

"Oil spill detection using GLCM and MRF"
{no data available} [C4410]

"Comparison of ship detection algorithms in spaceborne SAR imagery"
{no data available} [C4411]

"Operational use of ship detection to combat illegal fishing in the Southern Indian Ocean"
{no data available} [C4412]
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"Feasibility of satellite Ku-band scatterometer data for retrieval of seasonal snow characteristics in
Finland"
{no data available} [C4413]

"An attempt to sense ocean winds and waves empirically using bi-static GNSS reflections in low
Earth orbit"
{no data available} [C4414]

"Comparison of doppler centroid estimators in bistatic airborne SAR"
{no data available} [C4415]

"From EO data to snow covered area (SCA) end products using automated processing system"
{no data available} [C4416]

"Multi-sensor monitoring of snow parameters in Nordic mountainous areas"
{no data available} [C4417]

"High resolution SAR imaging of moving ships"
{no data available} [C4418]

"The analysis of time synchronization error in bistatic SAR system"
{no data available} [C4419]

"Tomographic inverse scattering approach for radar imaging with multistatic acquisition"
{no data available} [C4420]

"A new jamming method on parasitic spaceborne SAR system"
{no data available} [C4421]

"Study of along track interferometric technology for the bistatic SAR"
{no data available} [C4422]

"Narrowband multistatic ISAR imagery system"
{no data available} [C4423]

"Using multifrequency HF radar to estimate ocean wind fields"
{no data available} [C4424]

"Sea monitoring for detecting dangerous seas and tsunamis using space based GNSS bi-static
radar technology"
{no data available} [C4425]

"Control sidelobes in UWB SAR images"
{no data available} [C4426]

"Multi-target ISAR imaging method"
{no data available} [C4427]
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"The optimum selection of common master image for series of differential SAR processing to
estimate long and slow ground deformation"
{no data available} [C4428]

"Land subsidence monitoring in city area by time series interferometric SAR data"
{no data available} [C4429]

"A "Real-like" polarimetric weather radar data generation using physical and statistical models"
Realistic model of rain radar returns is of interest to improve the performances of rainfull estimation applications
and to develop new approximations in case of lack of measured data-bases. In this paper, we propose a method
to generate a "Real-like" polarimetric rain radar data based on a dual approach referring to both a physical and
a statistical models of rain target. Combining informations from these two models accords us an opportunity to
obtain more realistic results than a single model based approach. Theoretical foundation of the actual work was
exposed all along the paper. An example of data generation, for a fixed physical configuration, was given so as
to illustrate comparison between ideal and realistic rain radar data. [C4430]

"Observing coal mining subsidence from JERS-1 permanent scatterer analysis"
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Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1742-1745.

C4388.    Langemeyer S. Architecture of a flexible on-board real-time SAR-processor. / Langemeyer S., Simon-
Klar C., Nolte N., Pirsch P. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1746-1749.
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measurement of multi-layered pavement. / Huang Chunlin, Su Yi. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1729-1733.

C4390.    Lei Wentai. A real-time back projection imaging algorithm for impulse surface penetrating radar. / Lei
Wentai, Huang Chunlin, Su Yi. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1734-1737.
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and Remote Sensing Symposium. 25-29 July 2005. - Vol. 1. - P. 4

C4392.    {no data available}. IGARSS 2005. IEEE International Geoscience and Remote Sensing Symposium.
2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29
July 2005. - Vol. 3. - {no data available}.
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M., Mattia F., Satalino G. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 1. - P. 4

C4394.    Mironov V.L. Freeze-thaw processes radar remote sensing modeling and image processing. / Mironov
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Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 1. - P. 4
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July 2005. - Vol. 3. - P. 1542-1545.
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C4396.    Goodenough D.G. Multitemporal evaluation with ASAR of boreal forests. / Goodenough D.G., Hao
Chen, Dyk A., Tian Han, Carey S. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1662-1665.

C4397.    Hermawan E. The utilization of equatorial atmosphere radar (EAR) and global precipitation climatology
project (GPCP) in indicating of rainfall intensity over Kototabang, West Sumatera, Indonesia. 2005. IGARSS '05.
Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. -
P. 1669-1673.
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Zhihui Li, Jingfa Zhang, Lixia Gong. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1580-1582.
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Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. -
P. 1587-1589.
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Martorella M., Capria A., Littleton B., Homer J., Berizzi F. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1975-1978.
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Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1979-1982.

C4402.    Weiss M. Determination of baseline and orientation of platforms for airborne bistatic radars. 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 3. - P. 1967-1970.

C4403.    Yuanyao Lu. Comparison on mitigating techniques to enhance bistatic STAP. / Yuanyao Lu, Ping
Zhang. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
Symposium. 25-29 July 2005. - Vol. 3. - P. 1971-1974.
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Carrasco D. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
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C4405.    Danklmayer A. Application of principal component analysis in radar polarimetry. 2005. IGARSS '05.
Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. -
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C4406.    Cloude S.R. On the status of bistatic polarimetry theory. 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 2003-2006.

C4407.    De Zan F. Coherent processing of long series of SAR images. / De Zan F., Rocca F. // 2005. IGARSS
'05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol.
3. - P. 1987-1990.

C4408.    Boerner W. On the statistical aspects of radar polarimetry. / Boerner W., Morisaki J., Danklmayer A.,
Chandra M. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
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C4409.    Lei Wentai. Optimization based underground cylindrical objects position and electromagnetic
parameters joint reversion. / Lei Wentai, Huang Chunlin, Su Yi. // 2005. IGARSS '05. Proceedings. 2005 IEEE
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C4411.    Peng Chen. Comparison of ship detection algorithms in spaceborne SAR imagery. / Peng Chen,
Weigen Huang, Jingsong Yang, Bin Fu, Xiulin Lou, Aiqing Shi. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1750-1752.

C4412.    Losekoot M. Operational use of ship detection to combat illegal fishing in the Southern Indian Ocean. /
Losekoot M., Schwab P. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1767-1771.
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characteristics in Finland. / Hallikainen M., Lahtinen P., Yuanzhi Zhang, Takala M., Pulliainen J. // 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 3. - P. 1936-1939.

C4414.    Gleason S. An attempt to sense ocean winds and waves empirically using bi-static GNSS reflections in
low Earth orbit. / Gleason S., Adjrad M. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience
and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1959-1962.

C4415.    Ortiz A.M. Comparison of doppler centroid estimators in bistatic airborne SAR. / Ortiz A.M., Loffeld O.,
Knedlik S., Nies H., Natroshvili K. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1963-1966.

C4416.    Anttila S. From EO data to snow covered area (SCA) end products using automated processing
system. / Anttila S., Metsamaki S., Pulliainen J., Luojus K. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1947-1950.

C4417.    Malnes E. Multi-sensor monitoring of snow parameters in Nordic mountainous areas. / Malnes E.,
Storvold R., Lauknes I., Solbo S., Solberg R., Amlien J., Koren H. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 3. - P. 1951-1954.

C4418.    Tang Li-bo. High resolution SAR imaging of moving ships. / Tang Li-bo, Li Dao-jing, Hong Wen, Cao
Fang. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium.
25-29 July 2005. - Vol. 5. - P. 3329-3332.

C4419.    Zhang Xiaoling. The analysis of time synchronization error in bistatic SAR system. / Zhang Xiaoling, Li
Hongbo, Wang Jianguo. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4619-4622.

C4420.    Rui-Feng Xue. Tomographic inverse scattering approach for radar imaging with multistatic acquisition. /
Rui-Feng Xue, Bin Yuan, Junfa Mao, Ye Liu. // 2005. IGARSS '05. Proceedings. 2005 IEEE International
Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4623-4625.

C4421.    Li Wei. A new jamming method on parasitic spaceborne SAR system. / Li Wei, Liang Diannong, Dong
Zhen. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium.
25-29 July 2005. - Vol. 7. - P. 4611-4614.

C4422.    Zeng Bin. Study of along track interferometric technology for the bistatic SAR. / Zeng Bin, Zhang
Xiaoling, Huang Shunji. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4615-4618.

C4423.    Ginolhac G. Narrowband multistatic ISAR imagery system. / Ginolhac G., Daout F., Schmitt F. // 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 7. - P. 4626-4629.

C4424.    Vesecky J.F. Using multifrequency HF radar to estimate ocean wind fields. / Vesecky J.F., Drake J.,
Laws K., Ludwig F.L., Teague C.C., Paduan J.D., Meadows L. // 2005. IGARSS '05. Proceedings. 2005 IEEE
International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4769-4772.

C4425.    Gleason S. Sea monitoring for detecting dangerous seas and tsunamis using space based GNSS bi-
static radar technology. 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4773-4776.

C4426.    Wang Liang. Control sidelobes in UWB SAR images. / Wang Liang, Huang Xiaotao, Zhou Zhimin, Sun
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Xiaokun. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
Symposium. 25-29 July 2005. - Vol. 7. - P. 4630-4632.

C4427.    Shi Jun. Multi-target ISAR imaging method. / Shi Jun, Zhang Xiaoling, Huang Shuwei. // 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 7. - P. 4745-4748.
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2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29
July 2005. - Vol. 7. - P. 4586-4589.

C4429.    Huanyin Yue. Land subsidence monitoring in city area by time series interferometric SAR data. /
Huanyin Yue, Hanssen R., van Leijen F., Marinkovic P., Ketelaar G. // 2005. IGARSS '05. Proceedings. 2005
IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4590-4592.

C4430.    Elmzoughi A. A "Real-like" polarimetric weather radar data generation using physical and statistical
models. / Elmzoughi A., Abdelfattah R., Belhadj Z., Santalla Del Rio V. // 2005. ICECS 2005. 12th IEEE
International Conference on Electronics, Circuits and Systems. - Gammarth, 11-14 Dec. 2005. - P. 1-4.

C4431.    Jung Hahn Chul. Observing coal mining subsidence from JERS-1 permanent scatterer analysis. / Jung
Hahn Chul, Kyung-Duck Min. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4578-4581.

C4432.    Pei Huaining. A new estimation method for DEM error by miscoregistration. / Pei Huaining, Ma Debao,
Zheng Fang. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
Symposium. 25-29 July 2005. - Vol. 7. - P. 4593-4595.

C4433.    Dehmollaian M. Polarization discrimination for improving foliage-camouflaged target detection. /
Dehmollaian M., Sarabandi K. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4604-4606.

C4434.    Li Wei. A new anti-jamming method for parasitic spaceborne SAR system. / Li Wei, Liang Diannong,
Dong Zhen. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
Symposium. 25-29 July 2005. - Vol. 7. - P. 4607-4610.

C4435.    Sang-Wook Kim. Comparison of FMCW and pulse type groundpenetrating radar(GPR) for water
leakage detection. / Sang-Wook Kim, Se-Yun Kim. // 2005. IGARSS '05. Proceedings. 2005 IEEE International
Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4596-4599.

C4436.    Komarov S.A. GPR signal simulations in the course of freeze/thaw process for a permafrost area. /
Komarov S.A., Mironov V.L., Muzalevsky K.V. // 2005. IGARSS '05. Proceedings. 2005 IEEE International
Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4600-4603.

C4437.    Liu Mingjun. DEM generation from radarsat stereo images in high relief areas. / Liu Mingjun, Zhang
Jixian, Lin Zongjian, Yan Qin, Gao Wujun. // 2005. IGARSS '05. Proceedings. 2005 IEEE International
Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4708-4711.

C4438.    Lei Pang. 3D positioning assessment for stereo configuration conditions of airborne SAR images in
mountainous area. / Lei Pang, Li Zhang, Jixian Zhang, Guoman Huang, Mingbo Zhang, Jiankun Guo. // 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 7. - P. 4715-4717.

C4439.    Wei Jie. Refined extended chirp scaling algorithm for spaceborne ScanSAR imaging. / Wei Jie, Zhou
Yinqing, Li Chunsheng. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4677-4680.

C4440.    Xiaorong Xue. A new method of SAR image segmentation. / Xiaorong Xue, Qiming Zeng. // 2005.
IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July
2005. - Vol. 7. - P. 4701-4703.

C4441.    Xiaorong Xue. A new method of SAR image target recognition based on SVM. / Xiaorong Xue, Qiming
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Zeng, Rongchun Zhao. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4718-4721.

C4442.    Zhang Bo. Segmentation and aspect estimation in SAR image of target chip. / Zhang Bo, Zhang Hong,
Wang Chao. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote Sensing
Symposium. 25-29 July 2005. - Vol. 7. - P. 4737-4740.

C4443.    Kwang-Yong Kim. Implementation of the SAR data processing module based on component. / Kwang-
Yong Kim, Kyung-Ok Kim. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and Remote
Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4741-4744.
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Jinsong Chong, Minhui Zhu. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4729-4732.
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Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4733-4736.
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Proceedings. 2005 IEEE International Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. -
P. 4637-4640.

C4447.    Xin Zhang. A real time autofocus algorithm for high resolution airborne SAR. / Xin Zhang, Xing-dong
Liang, Chi-biao Ding, Yi-rong Wu. // 2005. IGARSS '05. Proceedings. 2005 IEEE International Geoscience and
Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4641-4643.
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Geoscience and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4633-4635.
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and Remote Sensing Symposium. 25-29 July 2005. - Vol. 7. - P. 4644-4647.
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Sensing Symposium. 25-29 July 2005. - Vol. 5. - P. 3417-3420.
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