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"Non-cooperative automatic security screening with antennas for high cross-polarization
discrimination”

Methods and systems for detection of threats in secure areas are disclosed. Microwaves are transmitted into high
traffic areas and are reflected off or transmitted through targets within that area. The resulting signals are detected
at receiving antennas which are designed to have a high cross-polarization discrimination (XPD) such that co- and
cross-polarizations of the resulting signals are separable for further processing. The receiving antennas of the
present invention comprise elliptical antennas with a double-ridged waveguide on the interior and a conically-
shaped exterior. This particular design for the receiving antennas allows to technologically obtain an XPD of about
30 dB or more for solid angles measured from a receiving antenna's boresight (the main lobe axis) , and formed by
rotating the corresponding 30-degree planar angle around the main lobe axis, the solid angles measuring
approximately 0.84 sr, in a frequency range between 9.5 and 20 GHz. [Al]

"Weather data de-conflicting and correction system"

In one example, this disclosure is directed to a system configured to receive a first set of weather data from an
onboard weather data system disposed on an aircraft. The system is configured to receive a second set of weather
data from a remote weather data system separate from the aircraft, wherein the second set of weather data and
the first set of weather data provide coverage at least in part of an overlapping volume of airspace and an
overlapping time interval. The system is configured to determine whether a difference between the first set of
weather data and the second set of weather data is above a nominal threshold of difference. The system is
configured to generate a corrective output in response to determining that the difference between the first set of
weather data and the second set of weather data is above the nominal threshold of difference [A2]

"Communication device and method in the cellular band"

A wireless communication method in a network comprising a plurality of nodes including ranging masters,
broadcasting a chirp-modulated ranging requests, and ranging slaves slave, replying with thereto with chirp-
modulated ranging responses, whereby mobile nodes can locate themselves passively by listening to the
request/reply exchanges, based on the respective time differences of arrival. [A3]

"Systems and methods for enhanced awareness of obstacle proximity during taxi operations"

Systems and methods for predicting and displaying targets based on height in relation to the wing, wingtip or other
elements of the aircraft, such as engine nacelles. The location of ground obstacles is based on radar returns (from
sensors deployed on the ownship) , aircraft surveillance data, and/or an airport moving map database. [A4]

"Unmanned aerial vehicle system and method with environmental sensing"

An aerial system and method of operating an aerial system is provided. The aerial system includes a body, a lift
mechanism, a processing system, a camera, and a sensor module. The lift mechanism is coupled to the body and
configured to controllably provide lift and/or thrust. The processing system is configured to control the lift
mechanism to provide flight to the aerial system. The camera is coupled to the body and is configured to obtain
images of an environment proximate the aerial system. The sensor module is coupled to the body and includes an
emitter and a receiver. The receiver is configured to sense data related to an ambient environment associated with
the aerial system. The processing system controls a controllable parameter of the lift mechanism or the emitter as
a function of the sensed data. [A5]

"Methods and systems for providing live weather data onboard an aircraft"

A method for presenting weather information onboard an aircraft is provided. The method obtains a first set of
weather data from aircraft onboard radar system, obtains a second set of weather data from external sources
including one or more external aircraft, a satellite, a remote server, and a ground-based weather station, wherein
the communication device is compatible a communication protocol for the external sources, and wherein the
communication protocol comprises at least one of a datalink communication protocol, a satellite communication
protocol, a very high frequency (VHF) radio communication protocol, and a transponder communication protocol,
and presents graphical elements comprising a first set of graphical elements associated with the first set of weather
data and a second set of graphical elements associated with the second set of weather data, wherein the second
set of graphical elements include visual characteristics distinguishable from the first set of graphical elements. [A6]
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"Method for controlling transmission power and aircraft anti-collision system for implementing such
a method"

A method and system for controlling the transmission of power of request-response messages implemented by a
system to prevent collisions between a first aircraft and a second aircraft. The method comprises measuring at
least the value, referred to as the quality value, of a quantity representative of the reception quality of the
transponder of the second aircraft and, implemented by the anti-collision device of the first aircraft, and a control
step to control the transmission power of the radio-frequency signals carrying the request-response messages
according to the quality value or values contained in the response messages sent by the transponder. [A7]

"Addressing multiple time around (MTA) ambiguities, particularly for lidar systems, and particularly
for autonomous aircraft”

An apparatus comprises a time-of-flight ranging sensor that scans in two or more directions relative to the
apparatus over a series of scanning cycles. A processor computes, and to communicates to the time-of-flight
ranging sensor, a pulse repetition rate (PRR) for the time-of-flight ranging sensor for each of the two or more
directions based on information about surrounding terrain of the apparatus and a sensor pointing schedule for the
time-of-flight ranging sensor that indicates directions that the time-of-flight ranging sensor is scheduled to point at
time during the scanning cycles. In addition or lieu of computing the PRR, the processor (s) matches returns from
pulses of the time-of-flight ranging sensor to the pulses probabilistically based on a current map of the vehicle's
surroundings and scan coherence analysis for shapes in the returns. The current map can then be updated based
on the matched returns for the next iteration. [A8]

"Method for the network initialization of a network for the radio location of objects within a limited
space"

In a method for initializing at least one network segment of a network for the wireless location of movable locating
objects arranged in a limited space using pulsed radio signals, wherein the at least one network segment in the
limited space has at least two spaced apart reference nodes which form a chain-shaped communication network
and which are autarkic in terms of communication, wherein a locating object arranged in the limited space is able to
be located using one of the distance-based trilateration carried out by at least three reference nodes, and wherein
general information is communicated by broadcast channels, the reference nodes listen to the broadcast channels
in a standby position until initial information about their active participation in the communication network is
received. [A9]

"Directional speed and distance sensor"

A method of using a directional sensor for the purposes of detecting the presence of a vehicle or an object within a
zone of interest on a roadway or in a parking space. The method comprises the following steps: transmitting a
microwave transmit pulse of less than 5 feet, radiating the transmitted pulse by a directional antenna system,
receiving received pulses by an adjustable receive window, integrating or combining signals from multiple received
pulses, amplifying and filtering the integrated receive signal, digitizing the combined signal, comparing the digitized
signal to at least one preset or dynamically computed threshold values to determine the presence or absence of an
object in the field of view of the sensor, and providing at least one pulse generator with rise and fall times of less
than 3 ns each and capable of generating pulses less than 10 ns in duration. [A10]

"Method for transmitting and receiving radar signals while blocking reception of self generated
signals”

A method and apparatus which enables a facility or entity such as ships, airplanes, and land based sites, that
transmits and receives radar signals to receive any incoming radar signal, while blocking reception of any signals
generated by the facility or entity itself. The method comprises transmitting a primary signal from an rf generator,
providing a second signal which is synchronized with the primary signal matching in both phase and amplitude, but
with a phase difference of 180 degrees so that the two signals sum to zero. The second signal travels through a
voltage controlled attenuator and thru a voltage controlled phase shifter. Combining in a combiner the second
signal with a signal radiated by a transmitting antenna and received by a receiving antenna that connects into a
transmission enabling mechanism, and then transmitting the combined signal to a detector apparatus. [A11]

"Systems and methods for requesting flight plan changes onboard an aircraft during flight"

A method for generating a request onboard an aircraft, by a processor communicatively coupled to system memory
and a communication device, is provided. In response to a requested change to a current flight plan, the method
automatically generates, by the processor, a text-based clearance request for the requested change, the text-
based clearance request comprising aircraft identification and the requested change, and the requested change
comprising at least one of a new cruising level, a new cruising speed at the new cruising level, flight rules, a new
route description, and revised time estimates associated with waypoints of the current flight plan, and transmits the
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text-based clearance request, via the communication device. [A12]

"Emergency autoload system"

Autoland systems and processes for landing an aircraft without pilot intervention are described. In implementations,
the autoland system includes a memory operable to store one or more modules and at least one processor
coupled to the memory. The processor is operable to execute the one or more modules to identify a plurality of
potential destinations for an aircraft. The processor can also calculate a merit for each potential destination
identified, select a destination based upon the merit, receive terrain data and/or obstacle data, the including terrain
characteristic (s) and/or obstacle characteristic (s) , and create a route from a current position of the aircraft to an
approach fix associated with the destination, the route accounting for the terrain characteristic (s) and/or obstacle
characteristic (s) . The processor can also cause the aircraft to traverse the route, and cause the aircraft to land at
the destination without requiring pilot intervention. [A13]

"Method and device for an aircraft for handling potential collisions in air traffic"

A method for an aircraft for handling potential collisions in air traffic includes providing by a collision avoidance
system a collision avoidance maneuver to avoid a collision with one or more intruders. The collision avoidance
system is configured to obtain information about these intruders. The method includes further providing flight
management constraints from an onboard flight system. Further, the method includes providing flight situation data
from a navigation system. The method includes generating a modified collision avoidance maneuver based on the
collision avoidance maneuver provided by the collision avoidance system, the flight situation data and the flight
management constraints. [A14]

"Method and apparatus for mapping and characterizing sea ice from airborne simultaneous dual
frequency interferometric synthetic aperture radar (IFSAR) measurements"

X-band and P-band synthetic aperture radars are used to simultaneously gather swaths of reflected radar data
over a specific area simultaneously. The P-band is used to penetrate surface clutter that may be on the top of an
ice formation as well as to penetrate an ice mass. X-band is used to map surface clutter on the top of an ice
formation as well as to map the top of snow that may appear on an ice formation. Digital elevation maps of the top
of the snow or ice clutter, the top of the ice, and the bottom of the ice and or ice thickness are constructed. By
summing these various digital elevation maps a measurement of the thickness of sea ice can be determined.
Further analysis of DEM, MAG and CRYV layers provides an indication of the quality of the ice, for example cracks
and pressure ridges, and its weak points. [A15]

"Amplitude calibration of a stepped-chirp signal for a synthetic aperture radar"

A Radar Calibration Processor ("RCP") for calibrating the amplitude of a stepped-chirp signal utilized by a synthetic
aperture radar ("SAR") is disclosed. The RCP includes a periodic amplitude error ("PAE") calibrator, first non-
periodic amplitude error ("NPAE") calibrator in signal communication with the PAE calibrator, and a second NPAE
calibrator in signal communication with the first NPAE calibrator. [A16]

"Enhancing engine performance to improve fuel consumption based on atmospheric ice particles"

Systems and methods for enhancing engine performance based on atmospheric ice particles are provided. for
example, a method can include selecting one or more points along a flight path of an aircraft and receiving a
reflectivity measurement for each of the one or more points obtained using a device located on the aircraft. The
method can further include determining an estimate of ice water content for each of the one or more points based
at least in part on the reflectivity measurements, and controlling at least one component of the aircraft engine (e.g.,
a variable bleed valve) based at least in part on the estimate of ice water content for at least one of the plurality of
points. [A17]

"Method for locating, via ultra high frequency, a mobile device for "hands-free" access to an
automotive vehicle and associated locating device"

A method for locating, via ultra high frequency, a mobile device (T) for "hands-free" access to a vehicle (V) , via a
locating device (D") on board the vehicle (V) , the locating device (D) including an ultra high frequency transceiver
(10", an electrical power supply source (Vcc) and an antenna (A") , the locating method being noteworthy in that
the transceiver (10" is disconnected from the antenna (A") , and that the transceiver (10" is connected to an
attenuation module (M1, M2, M3) located at a predetermined distance (L1, L2, L3) from the transceiver (10") and
including an impedance (Z1, Z2, Z3) of predetermined value connected to ground, the predetermined distance (L1,
L2, L3) between the transceiver (10") and the attenuation module (M1, M2, M3) and the predetermined value of the
impedance (Z1, Z2, Z3) defining an area (A1, A2, A3) for locating the mobile device (T) around the vehicle (V) .
[A18]

"Systems and methods for collecting weather information for selected airspace regions"
Systems and methods for collecting weather information for selected airspace regions are provided. In one
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embodiment, a method for collecting weather information for selected airspace regions comprises: receiving
aircraft position information for a plurality of aircraft, forming an aircraft weather group based on flight path
attributes derived from the aircraft position information, selecting at least a first representative aircraft from the
weather group, and receiving at a weather information ground station, weather data from one or more
representative aircraft of the aircraft weather group, wherein only the one or more representative aircraft transmit
weather information to the weather information ground station from the aircraft weather group. [A19]

"On-board radar apparatus and region detection method"

An on-board radar apparatus includes a transmitter/receiver that transmits a radar signal to a detection range for
every frame and receives one or more reflected signals which are the radar signal reflected by one or more
objects, a detector that detects, for every frame in each direction within the detection range, a position of a
reflection point closest to the on-board radar apparatus as a boundary candidate position, which serves as a
boundary with a region where no object exists within the detection range, among one or more reflection points
detected on the basis of the one or more reflected signals, a calculator that calculates movement amount
concerning an amount of movement of the on-board radar apparatus, an estimator that generates, for every frame
in each direction within the detection range, an estimated boundary position by converting the boundary candidate
position detected in a past frame into a boundary position in a current frame on the basis of the movement amount,
and a smoother that performs, for every frame in each direction within the detection range, smoothing processing
by using the boundary candidate position in the current frame and the estimated boundary position to calculate a
boundary position with the region where no object exists within the detection range and outputs the calculated the
boundary position to a driving support apparatus. [A20]

"Shared aviation antenna”

An Automatic Dependent Surveillance-Broadcast (ADS-B) avionics device for use in an aircraft with a transponder
and an antenna comprises a first port, a second port, a transmitter, a switch, and a processing element. The first
port may electrically couple to the transponder, and the second port may electrically couple to the antenna. The
transmitter generates data to be transmitted over the antenna. The switch includes a first mode in which the
transponder is electrically coupled to the antenna and a second mode in which the transmitter is electrically
coupled to the antenna. The processing element is programmed to switch the switch from the first mode to the
second mode, instruct the transmitter to transmit an ADS-B Out data packet to the second port, and switch the
switch from the second mode to the first mode after the packet is transmitted. [A21]

"Power centroid radar"

A system for signal processing is provided that obviates the use of prior-knowledge, such as synthetic aperture
radar (SAR) imagery, in time compressed signal processing (i.e. it can be knowledge unaided) . The knowledge-
unaided power centroid (PC.sub.KU) is found by evaluating a covariance matrix R.sub.SCM for its moments
m.sub.i. Because R.sub.SCM uses a sample signal, rather than SAR data, the power centroid PC.sub.KU may be
found without needing SAR data. [A22]

"Multi-elevational antenna systems and methods of use"

The present disclosure provides systems and methods associated with an antenna system comprising a tension
member configured to be towed by an aerial platform and/or secured to an orbiting satellite. In some embodiments,
a first end of the tension member may be secured to the aerial platform and the second end may extend unsecured
from the aerial platform at a different elevation than the first end. A plurality of antenna assemblies, each
comprising at least one antenna, may be secured to and spaced along the length of the tension member. Each of
the plurality of antennas may be adapted for use with a particular frequency or frequency bandwidth. for example,
each of the plurality of antennas may be adapted or tuned for one or more frequencies useful for synthetic aperture
radar (SAR) . In some embodiments, a receiving system, a communication link, and/or an antenna location system
may be utilized. [A23]

"Wrap around ranging method and circuit"

A method is for estimating a distance to an object. The method may include determining, by a ranging device, a
first range value based upon a time of flight of first optical pulses having a period of a first duration, and
determining, by the ranging device, a second range value based upon a time of flight of second optical pulses
having a period of a second duration different from the first duration. The method may include estimating the
distance based upon the first and second range values. [A24]

"Operator terminal with display of zones of picture taking quality"

An operator terminal of a mission system including at least one screen for displaying environmental data of a
mobile carrier of a situation analysis system including at least one image sensor and a real-time spatial position of
at least one object of interest. This operator terminal includes a module for obtaining at least one piece of position
information representative of the position of the carrier and at least one object of interest. A computing module
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providing at least two different picture taking quality zones, in a predetermined spatial perimeter centered on the
position of the carrier. This operator terminal also includes a module for displaying a map of said picture taking
quality zones relative to the position of the carrier. The obtaining, computing and display modules are implemented
to obtain a quasi-real-time refresh of said displayed map. [A25]

"Radio-frequency localization techniques and associated systems, devices, and methods"

A device comprising: a substrate, a semiconductor die mounted on the substrate, a transmit antenna fabricated on
the substrate and configured to transmit radio-frequency (RF) signals at least at a first center frequency, a receive
antenna fabricated on the substrate and configured to receive RF signals at least at a second center frequency
different than the first center frequency, and circuitry integrated with the semiconductor die and configured to
provide RF signals to the transmit antenna and to receive RF signals from the receive antenna. [A26]

"Autonomous precision navigation"

The new invention is a method for a self-contained multifunctional navigation device. It computes 3D-Spatial
velocity of the vehicle and of fluid medium surrounding the vehicle, using a movement sensor system comprising
low power Transmitter and plurality of Receivers placed close to the Transmitter. The said computation measures
propagation time delay of low frequency pulse envelope modulating carrier EM (radio) waves using Time to Digital
Converter (TDC) . Orientation, direction, position and movement data are derived using well known mathematical
formulae. Derived movement data are displayed graphically on a Visual Display Screen. A commercial computer
comprising real time operating system, stored digitalized Navigation data and digitalized map facilitates data
computation and control and guidance. The method and movement sensor device can be used in any type of
vehicle (airborne, surface, sub-surface, marine, sub-marine or space) as a means for navigation and control
guidance aid. [A27]

"Automated method for selecting training areas of sea clutter and detecting ship targets in
polarimetric synthetic aperture radar imagery"

Method for selecting a sea clutter training area in polarimetric synthetic aperture radar input data. A sea clutter
reference distribution for a pixel magnitude value is provided. Based on the input data, one or more parameters of
the reference distribution and a global covariance matrix are computed. The pixels are grouped into blocks. A block
that minimizes a cost function is pre-selected, the cost function being derived from empirical moments of the block
and moments of the reference distribution. A goodness-of-fit is computed for the pre-selected block with respect to
the reference distribution. If the goodness-of-fit is sufficient, the block is selected as sea clutter training area.
Otherwise, the steps of preselecting and computing a goodness of fit are repeated. [A28]

"System and method to identify regions of airspace having ice crystals using an onboard weather
radar system"

Systems and methods of detecting type | ice crystals using an aircraft's onboard weather radar system are
disclosed. An exemplary embodiment identifies radar returns having a return level signal strength less than a radar
return sensitivity threshold level, determines if at least one of a weather condition and a flight condition concurrently
exists with the identified radar returns having the return level signal strength less than the radar return sensitivity
threshold level, and identifies a region of airspace potentially having type | ice crystals when the at least one of the
weather condition and the flight condition concurrently exists with the identified radar returns having the return level
signal strength less than the radar return sensitivity threshold level. [A29]

"Integrated MIMO and SAR radar antenna architecture for self driving cars"

A radar system includes a split-block assembly unit comprising a first portion and second portion, where the first
portion and the second portion form a seam. The radar system further includes a plurality of ports located on a
bottom side of the second portion opposite the seam. Additionally, the radar system includes a plurality of radiating
elements located on a top side of the first portion opposite the seam. The plurality of radiating elements is arranged
in a plurality of arrays. The plurality of arrays includes a set of multiple-input multiple-output (MIMO) transmission
arrays, a set of synthetic aperture radar (SAR) transmission arrays, and at least one reception array. Further, the
radar system includes a set of waveguides configured to couple each array to a port. [A30]

"Synthetic aperture radar signal processing device and synthetic aperture radar signal processing
program"”

There are provided: a high-accuracy factor calculator for calculating, by a high-accuracy computation method, a
distance R from a moving platform to a pixel position (a, b) within an observation target corresponding to an
predicted position (x.sub.t, y.sub.t) and a phase factor A when a determination processor determines that an error
is out of an allowable range, and a low-accuracy factor calculator for calculating, by a computation method with
lower accuracy than that of the high-accuracy factor calculator (e.g., a computation method using an approximation
algorithm) , a distance R' from the moving platform to the pixel position (a, b) corresponding to the predicted
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position (x.sub.t, y.sub.t) within the observation target and a phase factor A" when the determination processor
determines that the error is within the allowable range. [A31]

"Missile seeker and guidance method"

In a method of guiding a missile in flight to a target (FIG. 1) , the location of the missile and the range to the target
are measured at a plurality of moments during the flight of the missile (step 10) . The location of the target is
calculated from the measured ranges and the measured missile locations (step 20) . A required velocity vector
angle is calculated from the calculated location of the target and a guidance law (step 30) . A lateral acceleration
required to provide the missile with a velocity oriented to the target at the required velocity vector angle is
calculated for the missile (step 40) . The missile is caused to accelerate with the calculated lateral acceleration, so
that the missile to follows a trajectory according to the guidance law (step 50) . [A32]

"Streamlined probe for guided wave radar measurement”

A guided wave radar fluid level measurement system can measure the level of product in a tank. A pulse of RF
energy sent along a waveguide in the tank can be reflected where the waveguide enters the product. A time of
flight measurement can indicate the product level. The product inside the tank can flow and that flow can push the
waveguide and thereby torque and possibly bend the waveguide. A streamlined wave guide is torqued less when
the streamlining is aligned with the direction of flow. A rotating connector can provide for the waveguide to rotate
and a weathervane effect can align the streamlined waveguide with the flow. [A33]

"Determining validity of location signal combinations for securing unmanned aerial vehicle (UAV)
navigation"

A navigation security module of an unmanned aerial vehicle (UAV) receives a combination of signals from a
location technology, each signal comprising at least a signal identification and location data. The combination of
signal identifications is processed against known identifications. If the identification is not found, or if the
combination of signal identification is not possible, the signal may be a rogue signal, resulting in a quarantine
protocol. [A34]

"Weather radar beam deconvolution"

A weather radar module for an aircraft is described. The weather radar module includes a weather display and a
processor. The processor is configured to control a radar antenna of the aircraft to perform a radar beam sweep
and to receive radar returns. The processor is further configured to perform an estimation of a weather vertical
location based on the radar returns, the estimation comprising estimating an altitude error correction due to a beam
shape of the radar beam and due to weather model parameters of a weather model and correcting for the altitude
error correction. The processor is further configured to cause the weather display to display weather based on the
received radar returns, and the estimation of the weather vertical location. [A35]

"Sparse space-time adaptive array architecture”

A sparse multichannel array includes a plurality of array elements, a receiver behind each array element, and a
Doppler filter bank behind each receiver, whereby within each Doppler bin is placed spatial nulls at selected angles
of undesired interference. The invention enables Doppler processing to be performed on sparse arrays, such as
nested or coprime arrays, used in nonlinear adaptive beamforming to mitigate the impact of unintentional
interference and hostile jamming on the received signal. [A36]

"Computer system for determining approach of aircraft and aircraft"

A computer system 20 provided in an aircraft 1 includes, as a module of a computer program to be executed, an
approach determination section 31 configured to determine whether the aircraft 1 is approaching a landing site.
The approach determination section 31 includes, as a condition for determination of approaching, establishment
(C1) of one or both of a condition (C11) that a first absolute altitude Al obtained by an radio altimeter 21 mounted
on the aircraft 1 is low relative to a first approach altitude AA1, and a condition (C12) that a second absolute
altitude A2 that is obtained by subtracting an altitude A.sub.L of the landing site from a pressure altitude Ap
determined by a barometric altimeter 22 mounted on the aircraft 1 is low relative to a predetermined second
approach altitude AA2. [A37]

"Cellular interferometer for continuous Earth remote observation (CICERO) satellite"

A fleet of small spacecraft ("cells") in low Earth orbit combine to form an integrated Earth observing system
providing many observations previously requiring distinct sensing systems. Each cell performs a few relatively
primitive functions, including emission, reception, sampling, and recording of radio and microwave signals. Each
cell observes over a spherical field of view, samples the received signals independently at many small antenna
elements, and stores the data from each element. Data from all cells are sent to a common location where they
can be combined in diverse ways to realize a wide range of observing functions. These functions may include
ionosphere and gravity field mapping, atmospheric radio occultation, ocean, ice, and land altimetry, ocean
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scatterometry, synthetic aperture radar (SAR) imaging, radar sensing of soil moisture, land cover, and geological
surface properties, and interferometric SAR sensing of surface change. The system can also provide real-time
messaging, navigation and surveillance functions. [A38]

"Single antenna altimeter system and related method"

A system and related method is disclosed for determining a range between a single antenna array and a surface.
The system includes a source generator configured to generate a source signal, a coupler, a circulator, a mixer,
and a digital signal processor. The source generator generates a frequency modulated continuous wave source
signal. The coupler splits the source signal into a transmission signal and a coupled signal. The circulator receives
the transmission signal from the coupler, outputs the transmission signal to an antenna, and receives a reception
signal from the antenna, which may be a reflection of the transmission signal from the surface. The mixer mixes the
reception signal from the circulator and the coupled signal from the coupler to generate a low frequency return
signal. The digital signal processor determines a range between the antenna and the surface based on the low
frequency return signal. [A39]

"Rotorcraft fitted with a radioaltimeter having plane antennas and a lens for modifying the field of
view of the antennas"

A method of measuring the height of a rotorcraft above the ground by means of a radioaltimeter having plane
antennas, and it also provides to such a radioaltimeter and a rotorcraft fitted with such a radioaltimeter. The
rotorcraft is provided with sling equipment for transporting a load swinging under the rotorcraft in a given field of
mobility, and a lens modifies the basic field of view of the radioaltimeter as supplied by the antennas between firstly
a limited field of view for the radioaltimeter excluding the field of mobility of the load transported by the sling
equipment from the field of view of the radioaltimeter, and secondly an optimum field of view of the radioaltimeter of
scope that is optimized in the event that no load is being transported by the sling equipment. [A40]

"Baiting method and apparatus for pest control"

A system for carrying out pest baiting, comprises an unmanned aerial vehicle (UAV) which is controllable to record

image data over a predefined flight path, the image data being captured by an image recording device. A computer
processing arrangement is operable to evaluate the recorded image data to determine pest related data associated
with an animal species identified as a pest, and to subsequently determine a baiting program for eradication of the

animal species based on the determined pest data. [A41]

"Method and apparatus for compensating for a parameter change in a synthetic aperture imaging
system"

There is described a method for processing data generated by a synthetic aperture imaging system, comprising:
receiving raw data representative of electromagnetic signals reflected by a target area to be imaged, receiving a
parameter change for the synthetic aperture imaging system, digitally correcting the raw data in accordance with
the parameter change, thereby compensating for the parameter change in order to obtain corrected data, and
generating an image of the target area using the corrected data. [A42]

"Superpixels for improved structure and terrain classification using multiple synthetic aperture radar
image products”

Various embodiments presented herein relate to assigning labels to segments of a synthetic aperture radar (SAR)
image, where the segments are based upon a speckle-reduced SAR image product. A plurality of SAR images of a
scene are co-registered to form a registered stack of SAR images. A speckle-reduced SAR image product is
generated based upon at least one registered SAR image in the registered stack of SAR images. The speckle-
reduced SAR image product is segmented into a plurality of superpixels, and boundaries of the superpixels are
applied to the at least one registered SAR image to form a segmented SAR image. A segment of the SAR image is
then labeled as including or not including a feature, wherein the label is assigned based upon values of pixels in
the segment. [A43]

"Method and apparatus for drone detection and disablement"

A preferred embodiment of a method and apparatus for detection and disablement of an unidentified aerial vehicle
(UAV) includes arrays of antenna elements receiving in two modalities (for instance radio frequency (RF) and
acoustic modalities, or RF and optical modalities) . Signal processing of outputs from multiple antenna arrays
locates a potential UAV at specific coordinates within a volume of space under surveillance, and automatically aims
video surveillance and a short-range projectile launcher at the UAV, and may automatically fire the projectile
launcher to down the UAV. [A44]

"Method for coupling flight plan and flight path using ADS-B information”

The present invention relates to a method for coupling a flight plan and a flight path using ADS-B information, and
more specifically to a method for coupling a flight plan and a flight path, wherein a flight data processing unit of an
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air traffic control system or an arrival management system separately and directly receives ADS-B information such
that the received ADS-B information can be used for coupling a flight plan and a flight path of an aircraft. [A45]

"Vertical profile display including weather icons"

A vertical profile display includes weather information for an aircraft. In some examples, the vertical profile display
includes one or more weather icons, each weather icon indicating a weather condition for a volume of space at a
particular altitude. Each weather icon is displayed within the vertical profile display at a portion of the vertical profile
display corresponding to the altitude of the weather condition indicated by the particular weather icon. [A46]

"Radio altimeter"

The present disclosure relates to a radio altimeter including a path extending unit positioned in a signal
transmission path or a signal reception path of the radio altimeter, wherein the path extending unit delays a signal
received from the outside to reduce a dynamic range of the radio altimeter. [A47]

"Systems and methods for using coherent noise filtering"

Systems and methods are provided for the filtering of coherent noise signals. In an illustrative embodiment, a
pulsed electronic signal receives varying phase shifts for each of its pulses prior to transmission. When coherent
noise interferes with the transmitted signal, received signal receives a phase shift opposite of that applied prior to
transmission such that the electronic signal is restored and the coherent noise becomes non-coherent. In another
embodiment, width of each transmitted pulses can be varied prior to transmission, but a constant midpoint-to-
midpoint time is maintained. After receiving a signal with coherent noise interference, the midpoints of the pulses
are aligned causing the coherent noise to become non-coherent. [A48]

"Automating the assessment of damage to infrastructure assets"

A computer-implemented method includes: receiving, by a computing device, sensor data associated with a
geographic location, processing, by the computing device, the sensor data to identify an infrastructure asset within
the geographic location, determining, by the computing device, a condition of the infrastructure asset based on
processing the sensor data, and storing or outputting, by the computing device, information regarding the condition
of the infrastructure asset. [A49]

"Controller for an aircraft tracker"

A method, apparatus, and aircraft tracker system for reporting state information for an aircraft. A state of the aircraft
is identified using sensor data received from an aircraft sensor system in the aircraft. The state information is
transmitted at a reporting rate set using the state of the aircraft identified from the sensor data, at least one of a
crew command or a ground command when at least one of the crew command is received from a crew interface or
the ground command is received from a ground source, and a policy defining priorities for reporting that are based
on at least one of the crew command, the ground command, or the state of the aircraft identified from the sensor
data. [A50]

"Method of approaching a platform"

A method having a preparation stage for preparing an approach path (25) to a theoretical position (20%) of a
platform (20) . During a consolidation stage, a current position (20") of said platform (20) is determined and an alert
is triggered when the distance (D1) between said theoretical position (20') and said current position (20") is greater
than a first threshold. During a security stage, entities provided with respective automatic identification systems and
present in a predetermined monitoring zone (OCZ) are monitored, and a horizontal representation of said approach
path (25) is displayed on a display screen (8) together with the following for each entity: a plot (41) representing its
current position, an indication (42) of the travel direction of the entity, and a representation (43) relating to the
danger level of the entity. [A51]

"Phased array tuning for interference suppression”

A system has a plurality of transmission-capable nodes. A method is provided for suppressing interference at a
critical sensor situated within this system. The system is first three-dimensionally mapped. Next, phase shifts are
estimated for transmissions from the nodes to produce net destructive interference at the critical sensor, based on
the three-dimensional mapping of the system. An aggregate electromagnetic signal from the nodes is sensed at
the critical sensor. The phase shifts are then adjusted based on the sensed aggregate electromagnetic signal.
[A52]

"Artifact reduction within a SAR image"

The various technologies presented herein relate to reducing and/or filtering undesired artifacts in a SAR image,
wherein the artifacts are generated by RF interference resulting from a communication signal being included in a
radar return which also comprises radar clutter. The radar return is separated into two subapertures, a first
subaperture comprising radar clutter only, and a second subaperture comprising radar clutter and the
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communication signal. The communication signal is extracted from the second subaperture and reapplied to the
initially received radar return. Reapplication of the communication signal to the radar return enables any undesired
artifacts arising from the communication signal to have their return strength reduced or minimized, while
maintaining any desired radar returns in the SAR image. [A53]

"Systems and methods for calibration and optimization of frequency modulated continuous wave
radar altimeters using adjustable self-interference cancellation"

Systems and methods for calibrating and optimizing frequency modulated continuous wave radar altimeters using
adjustable self-interference cancellation are disclosed. In at least one embodiment, a radar altimeter system
comprises: a local oscillator delay line including a variable delay circuit configured to output a delayed signal, a
transmitter coupled to the local oscillator delay line and configured to output a transmitter signal, a transceiver
circulator coupled to an antenna and coupled to the transmitter, and a frequency mixer coupled to the delay line
and coupled to the transceiver circulator. The transceiver circulator directs the transmitter signal to the antenna and
the antenna is configured to transmit the transmitter signal and receive a reflected signal from a target. Further, the
frequency mixer is configured to receive the delayed signal and the target reflected signal from the transceiver
circulator. [A54]

"Aircraft collision avoidance system"

An aircraft collision avoidance system including (a) at least one separation monitoring device connectable to at
least a portion of an aircraft and/or vehicle, the separation monitoring device comprising (1) at least one
transmitter, (2) at least one receiver, and (3) an image sensor, and (b) a master unit. [A55]

"Methods and apparatus for providing a dynamic target impact point sweetener"

Methods and apparatus for providing a dynamic target impact point sweetener is disclosed. An example method
includes identifying a target based on a composite three-dimensional image generated based on data received
from a first aerial vehicle acting as a master vehicle and a second aerial vehicle acting as a slave vehicle, changing
a role of the first aerial vehicle to the slave vehicle, changing the role of the second aerial vehicle to the master
vehicle, and causing, using the second aerial vehicle acting as the master vehicle, a third vehicle to attack the
target based on the identity of the target. [A56]

"Method and apparatus for stacking multi-temporal MAI interferograms"

An apparatus and method for stacking multi-temporal MAI interferograms Disclosed are disclosed herein. The
apparatus includes a processor configured to: generate a forward-looking INSAR (Interferometric Synthetic
Aperture Radar) interferogram and a backward-looking INSAR interferogram of multi-temporal interferometric pairs,
generate a residual forward-looking interferogram and a residual backward-looking interferogram by removing low-
frequency phase components from the forward-looking INSAR interferogram and the backward-looking INSAR
interferogram, generate a stacked forward-looking interferogram and a stacked backward-looking interferogram by
separately stacking the residual forward-looking interferogram and the residual backward-looking interferogram,
and generate a stacked MAI interferogram based on a phase difference between the stacked forward-looking
interferogram and the stacked backward-looking interferogram. [A57]

"Velocity and attitude estimation using an interferometric radar altimeter"

A method and system for estimating velocity of an aircraft is provided. The method comprises transmitting a beam

toward a surface from the aircraft using a Doppler beam sharpened radar altimeter, receiving a plurality of reflected
signals that correspond to portions of the transmitted beam that are reflected by the surface, and forming a plurality
of Doppler beams by filtering the received signals. A complex-valued array of range bin is computed with respect to
frequency of the Doppler beams from at least one antenna aperture of the radar altimeter, and a range for each of

the Doppler beams is estimated. A velocity vector magnitude for the aircraft is estimated by a curve fit of the range

with respect to the frequency of the Doppler beams. [A58]

"Drone mitigation methods and apparatus”

Systems and methods for drone mitigation, or the deterrence of aerial drones from flying in an given area, are
described. The systems and methods take advantage of the fact that destabilization of a drone can be
accomplished by externally changing the performance of one or more of its propeller driven systems. In doing so,
the drone is incapable of maintaining stability in flight, thereby causing the remote controlled pilot to force a retreat,
or risk and result in a crash of the drone. Embodiments utilizing sonic energy and liquids are described. [A59]

"Ranging and positioning system"
A ranging and positioning system comprising transmitters and receiver nodes communicating together by chirp-
modulated radio signals, that have a ranging mode in which ranging exchange of signals takes place between a

master device and a slave device that leads to the evaluation of the range between them. The slave is arranged for
recognizing a ranging request and transmit back a ranging response containing chirps that precisely aligned in time
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and frequency with the chirps in the ranging requests, whereupon the master can receive the ranging response,
analyze the time and frequency the chirps contained therein with respect to his own time reference, and estimate a
range to the slave. [A60]

"Anti-rocket system"

A counter-flying object system comprising a sensor array including at least one active sensor configured to detect
and track the flying object, and a missile launcher configured to launch an interceptor to intercept the flying object,
wherein upon launching of the interceptor, the sensor array is configured to determine the location of the
interceptor and send said object and interceptor locations to a control system, the control system being configured
to provide mission data to the interceptor based on said object and interceptor locations for guiding the interceptor
toward the flying object and activating a fragmentation warhead on or in the vicinity of said flying object when a
lethality criteria is met. [A61]

"Turbine blade monitoring"

A blade monitoring system and method for a turbine assembly comprising rotating blades (14) , the system
comprising at least one sensor (10, 12) for transmitting a signal towards said rotating blades and detecting a time-
varying return signal therefrom, and one or more processors (20) configured to calculate the time derivative of said
return signal, generate a phase variation signal for said time derivative, determine minima points within said phase
variation signal and measure said signal at said minima points so as to identify data representative of respective
minimum path lengths, each said minimum path length corresponding to the returned signal as each respective
blade passes said sensor, and generate, using said minimum path lengths, a time series of data representing the
returned signal from individual blades as they pass the sensor. [A62]

"Method for guiding an aircraft"

The guiding method such as described correctly guides an aircraft on a platform of an airport, even in complex
taxiing areas. [A63]

"Method for adjusting a viewing/masking sector of an environment scanning device, and
corresponding adjusting device and operator terminal”

A method of adjusting a viewing/masking sector of an environment scanning device, and a corresponding adjusting
device and operator terminal are disclosed. In one aspect, the method includes activating a phase of operator
adjustment of the parameters, to show, on the information display, an angular viewing/masking sector of the
scanning device having radii indicating the central axis orientation and the lateral edges of the angular
viewing/masking sector, and touch-sensitive interactive zones configured to be angularly moved by the operator in
order to set the corresponding parameters of the environment scanning device. The method further includes
adjusting the orientation and aperture of the angular viewing/masking sector based on a touch-sensitive interaction
between the operator and the corresponding interactive zones and moving at least one of the corresponding radii
toward at least one new adjustment position. [A64]

"Passive radio frequency identification ranging"

Systems, methods, apparatuses, and computer readable media are disclosed for providing timing-based distance
measurement to a passive radio frequency identification ("RFID") tag using one or more wideband RF signals
synchronized with the standard narrowband RF signal. In some embodiments, the narrowband RF signal activates
a passive RFID tag creating a backscatter reflection target which returns a modulated narrowband signal and a
wideband signal from the passive RFID tag. The one or more wideband receivers determine time-of-flight and/or
time-of-arrival measurements for the returned wideband signal. A location measurement is then calculated for the
passive RFID tag using the tag data, the known location of the wideband transceivers, and the time-of-flight/time-
of-arrival data. [A65]

"Aviation display depiction of weather threats"

A method for indicating a weather threat to an aircraft is provided. The method includes inferring a weather threat
to an aircraft and causing an image to be displayed on an aviation display in response to a determination by aircraft
processing electronics that the inferred weather threat to the aircraft is greater than a measured weather threat to
the aircraft. [A66]

"Systems and methods for recognizing objects in radar imagery"

The present invention is directed to systems and methods for detecting objects in a radar image stream.
Embodiments of the invention can receive a data stream from radar sensors and use a deep neural network to
convert the received data stream into a set of semantic labels, where each semantic label corresponds to an object
in the radar data stream that the deep neural network has identified. Processing units running the deep neural
network may be collocated onboard an airborne vehicle along with the radar sensor (s) . The processing units can
be configured with powerful, high-speed graphics processing units or field-programmable gate arrays that are low
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in size, weight, and power requirements. Embodiments of the invention are also directed to providing innovative
advances to object recognition training systems that utilize a detector and an object recognition cascade to analyze
radar image streams in real time. The object recognition cascade can comprise at least one recognizer that
receives a non-background stream of image patches from a detector and automatically assigns one or more
semantic labels to each non-background image patch. In some embodiments, a separate recognizer for the
background analysis of patches may also be incorporated. There may be multiple detectors and multiple
recognizers, depending on the design of the cascade. Embodiments of the invention also include novel methods to
tailor deep neural network algorithms to successfully process radar imagery, utilizing techniques such as
normalization, sampling, data augmentation, foveation, cascade architectures, and label harmonization. [A67]

"Innovative orbit design for earth observation space missions"

The invention concerns a method for reducing the costs of a satellite remote sensing service. The method
comprises providing a satellite remote sensing system that includes only one satellite equipped with a sensor
configured to acquire images of areas of the earth's surface, the satellite remote sensing system being designed to
provide a satellite remote sensing service based on the images acquired by the sensor on board the satellite. In
particular, the satellite follows a predefined orbit around the earth with an orbit repeat cycle shorter than three days,
whereby a satellite remote sensing service with very good time performance, excellent interferometric capabilities
and with drastically reduced costs is obtained. [A68]

"Systems and methods for detecting, tracking and identifying small unmanned systems such as
drones"

A system for providing integrated detection and countermeasures against unmanned aerial vehicles include a
detecting element, a location determining element and an interdiction element. The detecting element detects an
unmanned aerial vehicle in flight in the region of, or approaching, a property, place, event or very important person.
The location determining element determines the exact location of the unmanned aerial vehicle. The interdiction
element can either direct the unmanned aerial vehicle away from the property, place, event or very important
person in a non-destructive manner, or can cause disable the unmanned aerial vehicle in a destructive manner.
[A69]

"Using radar derived location data in a GPS landing system"

In aspects herein, if GPS signals used as inputs into a GPS landing system become unreliable, an aircraft instead
uses signals derived from radar data to operate the GPS landing system. Generally, GPS signals are unreliable if
they cannot be received or if the signals are corrupted. Instead of using GPS signals, the landing system uses
radar derived location data as inputs. In one example, the radar derived location data is generated using a radar
system located at the intended landing site--e.g., an airport or aircraft carrier. The landing site transmits this data to
the aircraft which processes the data using its GPS landing system that outputs control signals for landing the
aircraft. Thus, even when GPS signals are unreliable, the aircraft can use the GPS landing system to land. [A70]

"Aerial vehicle system"

A system is provided for maneuvering a payload in an air space constrained by one or more obstacles, and may
include first and second aerial vehicles coupled by a tether to a ground station. Sensor systems and processors in
the ground station and aerial vehicles may track obstacles and the tether's and the vehicles' positions and attitude
to maneuver the payload and the tether to carry out a mission. The sensor system may include airborne cameras
providing data for a scene reconstruction process and simultaneous mapping of obstacles and localization of aerial
vehicles relative to the obstacles. The aerial vehicles may include a frame formed substantially of a composite
material for preventing contact of the rotors with the tether segments. [A71]

"Method and apparatus for correcting ionic distortion of satellite radar interferogram”

An apparatus and method for correcting the ionospheric distortion of an SAR (Synthetic Aperture Radar)
interferogram are disclosed herein. The apparatus includes a multiple aperture SAR interferometry (MAI)
interferogram generation unit, a transformed MAI interferogram generation unit, an ionospheric distortion
interferogram generation unit, and a corrected SAR interferogram acquisition unit. The multiple aperture SAR
interferometry (MAI) interferogram generation unit generates a multiple aperture SAR interferometry (MAI)
interferogram using an SAR interferogram. The transformed MAI interferogram generation unit generates a
transformed MAI interferogram representative of the azimuth direction derivatives of ionospheric distortion phases
using the phases of the MAI interferogram. The ionospheric distortion interferogram generation unit generates an
ionospheric distortion interferogram using the transformed MAI interferogram. The corrected SAR interferogram
acquisition unit acquires a corrected SAR interferogram by eliminating the generated ionospheric distortion
interferogram from the SAR interferogram. [A72]

"Methods and systems for suppressing clutter in radar systems"
Methods and systems for suppressing clutter, for example, ground clutter, in radar systems are provided. The
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methods and systems can be employed in radar systems having an antenna system and at least two receive
beams, for example, a main beam and an auxiliary beam. The methods include receiving data streams from each
of the at least two receive beams, where each data stream is associated with range bins and include data
representing clutter, and, before or after Doppler filtering, generating an adaptive weight from summations of the
data streams for each of the range bins, and applying the generated weight to at least one of the data streams to
provide Doppler filtered and spatially nulled data streams that can be used to more accurately identify targets, such
as, aircraft. [A73]

"Radar-based detection and identification for miniature air vehicles"

An unmanned aerial vehicle (UAV) radar apparatus may be used in aircraft detection and avoidance. The radar
apparatus may include an RF front end configured to transmit and receive RF signals, a filtering module coupled
with the RF front end module that filters RF signals received at the RF front end module, and a target data
processing module coupled with the filtering module that detects and identifies one or more targets based on the
filtered RF signals. Avoidance procedures may be initiated based on the identification and detection of one or more
targets. [A74]

"Method and passenger information system for providing flight information data"

Method for providing flight information data for a passenger in an aircraft, wherein the flight information data are
transmitted from a cockpit system in the aircraft to at least one passenger information system in the same aircraft,
wherein the flight information data are transmitted as a secondary radar signal and/or monitoring signal and
received by the at least one passenger information system. [A75]

"Directional speed and distance sensor"

A method of using a directional sensor for the purposes of detecting the presence of a vehicle or an object within a
zone of interest on a roadway or in a parking space. The method comprises the following steps: transmitting a
microwave transmit pulse of less than 5 feet, radiating the transmitted pulse by a directional antenna system,
receiving received pulses by an adjustable receive window, integrating or combining signals from multiple received
pulses, amplifying and filtering the integrated receive signal, digitizing the combined signal, comparing the digitized
signal to at least one preset or dynamically computed threshold values to determine the presence or absence of an
object in the field of view of the sensor, and providing at least one pulse generator with rise and fall times of less
than 3 ns each and capable of generating pulses less than 10 ns in duration. [A76]

"Systems and methods for displaying obstacle-avoidance information during surface operations"

Systems and methods for aiding in pilot awareness of obstacles relative to aircraft features. An exemplary
processor receives sensor information from one or more sensors mounted in an aircraft feature (e.g. light modules)
, determines if at least one obstacle is located within a predefined field of view based on the received sensor or
database information and generates an image. The image includes an ownship icon having at least one feature
representing wingtips of the aircraft and at least one indicator associated with the determined at least one obstacle.
A display device presents the generated image. The display device presents a tip of a first sense coverage area
adjacent to one wingtip feature associated with the port wing and a tip of the second sense coverage area adjacent
to one wingtip feature associated with the starboard wing. The indicator is presented within at least one of the
coverage areas. [A77]

"Transportation using network of unmanned aerial vehicles"

Embodiments described herein include a delivery system having unmanned aerial delivery vehicles and a logistics
network for control and monitoring. In certain embodiments, a ground station provides a location for interfacing
between the delivery vehicles, packages carried by the vehicles and users. In certain embodiments, the delivery
vehicles autonomously navigate from one ground station to another. In certain embodiments, the ground stations
provide navigational aids that help the delivery vehicles locate the position of the ground station with increased
accuracy. [A78]

"Method and a sensor for determining a direction-of-arrival of impingent radiation"

A sensor for determining a direction-of-arrival of radiation impingent on the sensor which has antennas positioned
in a particular set-up different from a rectangle, so that information may be derived between two pairs of the
antennas, positioned in corners of a rectangular grid and additional information may be derived from an additional
antenna, combined with one of the "grid" antennas forming a third pair of antennas. The additional antenna is
positioned away from the corners and other pre-defined lines of the rectangle/grid. In this manner, such as from
phase differences between the pairs of antennas, more information may be derived compared to antennas
positioned merely at the corners of a rectangle to remove ambiguous angles of direction-of-arrival without
compromising accuracy of an angular determination. [A79]

"Systems and methods of analyzing moving objects"
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According to some embodiments, the present disclosure may relate to a method including transmitting a
microwave towards a moving object and receiving a reflection of the microwave reflecting off of the moving object.
The method may also include determining a speed of the moving object based on the reflection of the microwave
and based on the speed of the moving object and a flight path distance of the moving object, determining an
optimal photograph timeframe when the moving object is in a field of view of a camera. The method may further
include automatically capturing a plurality of images during the optimal photograph timeframe. [A80]

"Phase calibration of a stepped-chirp signal for a synthetic aperture radar”

A Radar Calibration Processor ("RCP") for calibrating the phase of a stepped-chirp signal utilized by a synthetic
aperture radar ("SAR") is disclosed. The RCP includes a periodic phase error ("PPE") calibrator, first non-periodic
phase error ("NPPE") calibrator in signal communication with the PPE calibrator, and a second NPPE calibrator in
signhal communication with the first NPPE calibrator. [A81]

"Aircraft weather radar coverage supplementing system"

In one example, this disclosure is directed to a system configured to receive weather data from one or more
weather data sources. The system is further configured to receive, from a requesting weather radar system, a
request for supplemental weather data covering an identified region, wherein the requesting weather radar system
is associated with a specific weather radar data format. The system is further configured to identify a set of
supplemental weather data for the identified region, based on the received weather data from the one or more
weather data sources, wherein the supplemental weather data is in the specific weather radar data format
associated with the requesting weather radar system and comprises weather forecast information for the identified
region. The system is further configured to transmit the supplemental weather data for the identified region to the
requesting weather radar system. [A82]

"System and method for 3D imaging using a moving multiple-input multiple-output (MIMO) linear
antenna array"

A method generates a three-dimensional (3D) scene image of a scene using a MIMO array including a set of
antenna by first selecting a subsets of the antennas as transmit antennas and receive antennas. Radio frequency
(RF) signal are transmitted into the scene using the subset of transmit antennas while the MIMO array is moving at
a varying velocity. The RF signal are received at the subset of receive antennas as MIMO data, which is aligned
and regularized. Then, a compressive sensing (CS) -based reconstruction procedure is applied to the aligned
MIMO data to generate the 3D image of the scene. [A83]

"Methods and apparatus for identifying terrain suitable for aircraft landing"

A method for providing landing assistance for an aircraft is provided. The method analyzes terrain data, identifies
one or more landing zones, based on analyzing the terrain data, each of the one or more landing zones comprising
a flat area lacking obstacles to aircraft landing, and presents the one or more landing zones via a display element
onboard the aircraft. [A84]

"System and methods for automatically landing aircraft”

Disclosed is an autonomous landing system for landing a vertical take-off and landing (VTOL) aircraft. The
autonomous landing system may include a flight control system having radar sensors, altimeters, and/or velocity
sensors. The flight control system can include a processor to provide pitch, roll, and yaw commands to the VTOL
aircraft based at least in part on data from the radar sensors, the altimeters, and/or the velocity sensors. The flight
control system can be used to navigate and land the VTOL aircraft on a movable object, such as a ship. [A85]

"Display system and method using weather radar sensing"

An enhanced vision method uses or an enhanced vision system includes an onboard weather radar system
configured to improve angular resolution and/or resolution in range. The onboard weather radar system generates
image data representative of the external scene topography of a runway environment associated with radar returns
received by the onboard weather radar system. The radar returns are in an X-band or a C-band. The enhanced
vision system also includes a display in communication with the onboard weather radar system and is configured to
display an image associated with the image data that is generated by the onboard weather radar system. The
enhanced vision system can also be used as an enhanced flight vision system. [A86]

"Enhancing engine performance to improve fuel consumption based on atmospheric rain
conditions"

Systems and methods for enhancing engine performance based on atmospheric rain conditions are provided. for
example, a method can include selecting one or more points along a flight path of an aircraft and receiving a radar
reflectivity measurement for each of the one or more points obtained using a radar device located on the aircraft.
The method can further include determining an estimate of liquid water content for each of the one or more points
based at least in part on the radar reflectivity measurements, and controlling at least one component of the aircraft
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engine (e.g., a variable stator vane) based at least in part on the estimate of liquid water content for at least one of
the plurality of points. [A87]

"Locational and directional sensor control for search"

A method of controlling a directional facing of a sensor mounted to a vehicle includes storing, by a sensor control
computer, previously-searched locations of a terrain at which the sensor is directed. The method includes
determining a likelihood of detecting a target at one or more points on the terrain and controlling a directional facing
of the sensor onto the terrain based on the previously-searched locations and the likelihood of detecting the target.
[A88]

"Method for determining the geographic coordinates of pixels in SAR images"

A method for effecting the airborne determination of geographic coordinates of corresponding pixels from digital
synthetic aperture radar images, where the SAR images are available in the form of slant range images and the
recording position of the respective SAR image is known. The coordinates of the corresponding pixels in the SAR
images and the corresponding range gates are used in each case to determine the distance between a
corresponding resolution cell on the ground and the respective recording position of the respective SAR image.
The determined distances and associated recording positions of the SAR images are used to determine the
geographic coordinates of the corresponding pixels in the SAR images by employing a WGS84 ellipsoid. [A89]

"System and method for distinguishing ADS-B out function failures from transponder failures"

Systems and methods for testing and distinguishing ADS-B Out function failures from transponder failures are
disclosed. The system may include a transponder configured to: detect a test signal on an electronic interface
coupled with the transponder, in response to a detection of the test signal, determine whether the transponder is
experiencing a transponder failure or an Automatic Dependent Surveillance-Broadcast (ADS-B) Out function
failure, and for a predetermined period of time starting from the detection of the test signal, report a failure signal to
only when it is determined that the transponder is experiencing the transponder failure. [A90]

"Aircraft navigation performance prediction system"”

Systems and methods for predicting aircraft navigation performance are provided. In one embodiment, a method
can include determining that one or more navigational aid measurements are not available to the aircraft. The
method can include estimating a future actual navigation performance of the aircraft for a future point in the flight
plan. The method can include determining a future required navigation performance associated with the future
point in the flight plan. The method can include comparing the future actual navigation performance to the future
required navigation performance to determine if the future actual navigation performance satisfies the future
required navigation performance. The method can include providing, to an onboard system of the aircraft,
information indicative of whether the future actual navigation performance satisfies the future required navigation
performance. [A91]

"Generating a map conveying the probability of detecting terrestrial targets"

An exemplary computer implemented digital image processing method conveys probabilities of detecting terrestrial
targets from an observation aircraft. Input data defining an observation aircraft route relative to the geographical
map with lines of communications (LOC) disposed thereon are received and stored as well as input data
associated an aircraft sensor's targeting capabilities and attributes related to the capability of targets to be
detected. Percentages of time for line-of-sight visibility from the aircraft of segments of LOC segments are
determined. Probability percentages that the sensor would detect a terrestrial target on the segments are
determined. The segments are color-coded with visibility and sensor detection information. A visual representation
of the map with the color-coded segments is provided to enhance the ability to select appropriate observation
mission factors to achieve a successful observation mission. [A92]

"Aircraft systems and methods for providing landing approach alerts"

A method is provided for monitoring a landing approach of an aircraft. The method includes receiving instrument
landing system (ILS) signals, determining a glideslope deviation from the ILS signals, disabling, when the
glideslope deviation is less than a first predetermined threshold, at least one glideslope alert function, evaluating a
current glideslope condition by comparing a designated glideslope angle to a glideslope check value, and re-
enabling the at least one glideslope alert function when the glideslope check value differs from the designated
glideslope angle by more than a second predetermined threshold. [A93]

"Measuring apparatus for measuring the trajectory of a target object"

A measuring apparatus for measuring the trajectory of a target object includes a receiving device having a primary
mirror and a secondary mirror, a first detector for detecting first electromagnetic radiation having a first wavelength
and a second detector for detecting second electromagnetic radiation having a second wavelength. The primary
mirror is designed to reflect the first electromagnetic radiation and the second electromagnetic radiation and to
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direct the radiation onto a focal region. The secondary mirror is arranged between the primary mirror and the focal
region and is designed to reflect only the second electromagnetic radiation in the direction of the second detector.
The first detector is arranged behind the secondary mirror in the focal region of the primary mirror. [A94]

"Multiple sensor tracking system and method"

A system and method for tracking the flight of golf balls at driving range. The invention includes a plurality of hitting
stations, a plurality of sensors, a computer, and a range surface. Each hitting station in the plurality of hitting
stations includes a golf ball, a golf club, a monitor, and a sensor. At least one other sensor in the plurality of
sensors is placed outside the hitting station. The flight path of the golf ball is calculated by the computer using
parameters by the plurality of sensors. The method includes steps for determining whether a first sensor detected a
first parameter and a second parameter, whether a second sensor detected a first and a second parameter,
whether a third sensor detected a third parameter, and depicting the flight path of the golf balls using the first
parameter, the second parameter, and the third parameter. [A95]

"Method and a device for assisting low altitude piloting of an aircraft"

A method of assisting low altitude piloting of an aircraft and comprising determining at least one main guard curve,
determining all of the obstacles present in at least one search zone, and performing a comparison between a top of
each obstacle of a search zone and the main guard curve. In order to perform the comparison, if at least one
"potentially dangerous” obstacle is situated above the main guard curve in a search zone, then, for each potentially
dangerous obstacle, a sight angle (.alpha.) is determined for the top of the potentially dangerous obstacle, and it is
considered that the most dangerous obstacle is the potentially dangerous obstacle presenting the greatest sight
angle (.alpha.) . [A96]

"Integrated, externally-mounted ADS-B device"

An integrated, externally-mounted Automated Dependent Surveillance-Broadcast (ADS-B) device comprising in
one embodiment a 1030 MHz transmitter, a 1030 MHz antenna, a 1090 MHz receiver, a 1090 MHz antenna, a
GNSS receiver, at least one GNSS antenna, a 978 MHz transmitter, and a 978 MHz antenna, wherein these
components are integrated into a single enclosure, and wherein the GNSS antenna is placed at least partially into
a projection extending out from the main enclosure body, such that the GNSS antenna has improved visibility to
GNSS signals originating from altitudes above the current altitude of aircraft when the ADS-B device is mounted on
the bottom of an aircraft. [A97]

"Method and system for detecting man-made objects using polarimetric, synthetic aperture radar
imagery"

A system and method for locating a man-made object comprising a transmitter and receiver combination or
transceiver configured to emit mixtures of polarizations comprising HH, VV, VH and or HV polarization images, at
least one processor configured to form co-polarimetric and cross-polarimetric images, to select a pixel under test
and analyze the surrounding pixels by performing spatial averaging using the cross polarimetric image, and to
replace the pixel under test and the pixels adjacent thereto with an average pixel value calculated from the pixel
under test and pixels adjacent thereto, the at least one processor configured to diminish background effects to
produce clearer co-polarimetric and cross-polarimetric images and to locate the left-right point of symmetry
indicative of a man-made object by comparing each pixel under test in the cross-polarimetric image to pixels in the
vicinity to locate an intensity differential in excess of 3 dB. [A98]

"Detection of stealth vehicles using VHF radar"

A radar system for detecting stealth vehicles, e.g., stealth aircraft. Relatively long-wavelength very high frequency
(VHF) or ultra high frequency (UHF) radar radiation is used to reduce the ability of the stealth vehicle to direct the
reflected radar radiation away from the radar receiver. The radar is operated with two or more transmitting beams.
The beams are separately modulated and misaligned relative to each other. When the stealth vehicle is nearer to a
first beam than to a second beam of the transmitting beams, the vehicle reflects more of the first beam radar
radiation, and more of the corresponding modulation, back toward the receiver. The receiver measures the
magnitudes of the modulations in the reflected radar radiation and infers, from the difference between these
magnitudes, the direction to the stealth vehicle. [A99]

"Collision detection system"

An aircraft ground collision detection system comprising: an object detection device for mounting on an aircraft and
arranged to detect objects and output the location of each detected object, and a processor arranged to: receive
the ground speed of the aircraft and the heading of the aircraft and the detected location of each detected object,
predict the aircraft's path based on the ground speed and the heading, compare the predicted aircraft path with the
object locations, and output an alert based on the overlap or proximity of the predicted aircraft path with the object
locations. By predicting the path of the aircraft based on detected ground speed and heading, the system can
accurately assess which detected objects pose a collision threat. [A100]
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"Synthetic aperture radar processing"

For synthetic aperture radar (SAR) processing, a SAR receives a plurality of SAR signals. The SAR generates a
piecewise approximation of the plurality of SAR signals over a coherent processing interval. The piecewise
approximation may mitigate phase reflection components of each SAR signal. The SAR further generates an
estimate of the scene from the piecewise approximation. [A101]

"Enhancement of airborne weather radar performance using external weather data"

Systems and methods for controlling a weather radar system are provided. A system for controlling a weather
radar system includes a communications system including a transmitter-receiver and a processor. The transmitter-
receiver is configured to receive first weather data from an external location. The first weather data includes a first
weather condition, a location of the first weather condition, and a time of sensing the first weather condition. The
processor includes a control module coupled with the communications system and configured to determine a point
of interest based on the first weather data, acquire, by controlling an onboard weather radar system, second
weather data at the point of interest, provide data representative of weather near the point of interest based at least
in part on the second weather data, and transmit, by the transmitter-receiver, the data representative of weather
near the point of interest to an external weather radar system. [A102]

"Multiple-swath stripmap SAR imaging"

A SAR imaging method is provided that performs N SAR acquisitions in stripmap mode of areas of the earth's
surface by means of a synthetic aperture radar transported by an aerial or satellite platform and which includes a
single, non-partitioned antenna and a single receiver coupled to the single, non-partitioned antenna, N being an
integer greater than one. Each SAR acquisition in stripmap mode is performed using a respective squint angle with
respect to the flight direction of the synthetic aperture radar and a respective elevation angle with respect to the
nadir of the synthetic aperture radar. The method may further generate SAR images of areas of the respective
swath observed via the SAR acquisition in stripmap mode. All SAR images have the same azimuth resolution that
is equal to half the physical or equivalent length along the azimuth direction of the single, non-partitioned antenna
of the synthetic aperture radar. [A103]

"High-resolution stripmap SAR imaging"

A SAR imaging method performs N SAR acquisitions in stripmap mode of the earth's surface using a synthetic
aperture radar transported by an aerial or satellite platform and including a single, non-partitioned antenna and a
single receiver coupled thereto. All N SAR acquisitions are performed using the same predetermined elevation
angle relative to the nadir of the synthetic aperture radar and using a respective squint angle relative to the flight
direction of the synthetic aperture radar. Radar transmission and reception operations are time interleaved with
other N-1 SAR acquisitions, resulting in the respective acquisition directions being parallel to each other and not
parallel to acquisition directions of other N-1 SAR acquisitions. Radar beams in two immediately successive time
instants and related to two different SAR acquisitions are contiguous along the azimuth. SAR images may be
generated using all the N SAR acquisitions having an enhanced azimuth resolution. [A104]

"Ball spin rate measurement”

Systems and methods for ball spin rate measurement are described. Some embodiments provide a method
whereby a phase-demodulated difference signal of a projectile in flight is received, such as from a Doppler radar
system. A first periodic component of the phase-demodulated signal is detected, the first periodic component
having a plurality of bipolar pulses, with each of the pulses having a first portion during which an apparent speed of
the projectile is greater than a nominal speed of the projectile, and each of the pulses having a second portion
during which the apparent speed of the projectile is less that the nominal speed of the projectile. A period of the
first periodic component is detected, and the spin rate of the projectile in flight is determined based on the period of
the first periodic component. [A105]

"Weather radar system and method for detecting a high altitude crystal cloud condition"

The hazard warning system that included processing system for detecting a high altitude ice crystal (HAIC) or
HAIC cloud (HAIC.sup.2) condition. The aircraft warning system can use an inferred detected process or a non-
inferred detection process. Warnings of high altitude ice crystal conditions can allow an aircraft to avoid threats
posed by HAIC or HAIC.sup.2 conditions including damage to aircraft equipment and engines. [A106]

"System and method for 3D SAR imaging using compressive sensing with multi-platform, multi-
baseline and multi-PRF data"

A method generates a 3D synthetic aperture radar (SAR) image of an area by first acquiring multiple data sets from
the area using one or more SAR systems, wherein each SAR system has one or more parallel baselines and
multiple pulse repetition frequency (PRF) , wherein the PRF for each baseline is different. The data sets are
registered and aligned to produce aligned data sets. Then, a 3D compressive sensing reconstruction procedure is
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applied to the aligned data sets to generate the 3D image corresponding to the area. [A107]

"Systems and methods for using velocity measurements to adjust doppler filter bandwidth"

Systems and methods for using velocity measurements to adjust Doppler filter bandwidth are provided herein. In
certain embodiments, a method for adjusting bandwidth for at least one Doppler filter in a Doppler beam sharpened
radar altimeter comprises receiving a velocity measurement, adjusting the bandwidth of the at least one Doppler
filter based on the velocity measurement, and transmitting a radar beam, wherein the radar beam is aimed toward
a surface. The method further comprises receiving at least one reflected signal, wherein the at least one reflected
signal is a reflection of the radar beam being reflected off of at least one portion of the surface, and filtering the at
least one reflected signal with the at least one Doppler filter to form at least one Doppler beam. [A108]

"Method for measuring a time of flight"

A method of measuring the phase of a response signal relative to a periodic excitation signal, comprises the steps
of producing for each cycle of the response signal two transitions synchronized to a clock and framing a reference
point of the cycle, swapping the two transitions to confront them in turns to the cycles of the response signal,
measuring the offsets of the confronted transitions relative to the respective reference points of the cycles,
performing a delta-sigma modulation of the swapping rate of the two transitions based on the successive offsets,
and producing a phase measurement based on the duty cycle of the swapping rate. [A109]

"Method and apparatus for drone detection and disablement”

A preferred embodiment of a method and apparatus for detection and disablement of an unidentified aerial vehicle
(UAV) includes arrays of antenna elements receiving in two modalities (for instance radio frequency (RF) and
acoustic modalities, or RF and optical modalities) . Signal processing of outputs from multiple antenna arrays
locates a potential UAV at specific coordinates within a volume of space under surveillance, and automatically aims
video surveillance and a short-range projectile launcher at the UAV, and may automatically fire the projectile
launcher to down the UAV. [A110]

"Systems and methods for walking pets"

Systems and methods are provided for guiding a target object with an unmanned aerial vehicle (UAV) in an
environment. The UAV may be able to recognize and locate the target object. The UAV can be configured to
communicate the actions and behavior of the target object to a user through a user device in communication with
the UAV. The UAV can provide positive and negative stimuli to the target object to encourage an action or
behavior. The UAV can be configured to recognize and manage waste generated by the target object. [A111]

"Electronic countermeasures transponder system"

A system is provided that has an ECM (electronic counter measures) system and a transponder monitor connected
to or forming part of the ECM system. The system monitors for a transponder signal from a remote transponder.
The system determines information, such as transponder location, based on the transponder signal and makes use
of the information in the ECM system and/or the system extracts encoded information contained in the transponder
signal, such as information about a transponder owner, such as status of consumables, medical status. The ECM
system may have a reactive jammer that is used both for a reactive jamming function, and as the transponder
monitor function. [A112]

"Radar apparatus and method"

A radar apparatus for obtaining a higher resolution than conventional SAR apparatus without increasing the
bandwidth comprises a transmitter antenna and a receiver antenna. A mixer mixes said receive signal with said
transmit signal to obtain a mixed receive signal, and a sampling unit samples said mixed receive signal to obtain
receive signal samples from a period of said receive signal. A processor processes said receive signal samples by
defining a spatial grid in the scene with a finer grid resolution than obtainable by application of a synthetic aperture
radar algorithm on the receive signal samples and determining reflectivity values at grid points of said spatial grid
by defining a signal model including the relative geometry of said transmitter antenna and said receiver antenna
with respect to the scene, said transmit signal and said spatial grid and applying compressive sensing on said
receive signal using said signal model. [A113]

"Systems and methods for remote L-band smart antenna distance measuring equipment diversity"

Various avionics systems may benefit from the proper handling of diversity with respect to antennas. for example,
systems and methods for remote L-band smart antenna distance measuring equipment may benefit from being
prepared to provide diversity against interference, such as a multipath interference. A method can include
determining which antenna of a plurality of antennas of an aircraft is preferred for communication with respect to
distance measuring equipment. The method can also include selecting the antenna based on the determination.
[A114]
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"Wind turbine blade vibration detection and radar calibration"

A wind turbine is provided, having a wind turbine tower and at least one rotatable blade, and further comprising a
system for measuring rotor blade vibration of said wind turbine. The system comprises at least one Doppler radar
unit operatively configured to emit and receive radar signals, the radar unit being mounted on the wind turbine
tower at a position above the lowest position of the at least one blade, the radar unit being positioned so as to
measure reflections of an emitted radar signal from the turbine blade. A processing unit is configured to receive
measurement data from the radar unit and to determine, by analysis of Doppler shift in received radar signals
relative to transmitted signals due to movement of the blade towards or away from the turbine tower, the velocity of
the blade in the direction towards or away from the turbine tower. Using a radar unit to measure blade velocity
allows a determination to be made of the vibrations occurring in the blade without needing an internal sensor in the
blade. This reduces manufacturing and maintenance costs of the blades since sensors in the blades will not need
to be replaced, and sensors positioned on the tower are easier to replace in the field. [A115]

"Wind turbine blade vibration detection and radar calibration"

A wind turbine (1) is provided, having a wind turbine tower (2) and at least one rotatable blade (5) , and further
comprising a system for measuring rotor blade vibration of said wind turbine. The system comprises at least one
Doppler radar unit (7) operatively configured to emit and receive radar signals, the radar unit being mounted on the
wind turbine tower at a position above the lowest position of the at least one blade, the radar unit being positioned
so as to measure reflections of an emitted radar signal from the turbine blade. A processing unit is configured to
receive measurement data from the radar unit and to determine, by analysis of Doppler shift in received radar
signals relative to transmitted signals due to movement of the blade towards or away from the turbine tower, the
velocity of the blade in the direction towards or away from the turbine tower. Using a radar unit to measure blade
velocity allows a determination to be made of the vibrations occurring in the blade without needing an internal
sensor in the blade. This reduces manufacturing and maintenance costs of the blades since sensors in the blades
will not need to be replaced, and sensors positioned on the tower are easier to replace in the field. [A116]

"Probe tip cooling”

A probe cooling system for a gas turbine engine includes a probe housing and a bushing disposed between an end
of the probe housing and a gas path, the bushing extending from the end of the probe housing to form a cavity.
The system also includes a first plenum defined within the probe housing and configured to direct air from an
internal cooling air supply towards the cavity. The system also includes a second plenum defined between the
bushing and the probe housing and configured to direct air from the internal cooling air supply towards the cavity.
[A117]

"Single beam FMCW radar wind speed and direction determination”

A single beam frequency modulated continuous wave radar for clear air scatter (CAS) detection and method of
monitoring clear air scatterers are provided. CAS monitoring capabilities, including the ability to estimate wind
velocity and direction, are obtained using data from a single defined width beam of energy that instead of being
averaged is sampled at discrete time steps over a range of altitudes. [A118]

"Dynamic image masking system and method"

A dynamic image masking system for providing a filtered autonomous remote sensing image through a dynamic
image masking process is provided. The dynamic image masking system has a remote sensing platform and an
imaging system associated with the remote sensing platform. The imaging system has an optical system and an
image sensing system. The dynamic image masking system further has a multi-level security system associated
with the imaging system and one or more image alteration locations located in the imaging system and the multi-
level security system, wherein alteration of one or more images takes place via the dynamic image masking
process. The dynamic image masking system further has a computer system associated with the imaging system.
The computer system has a gatekeeper algorithm configured to send gatekeeper commands to one or more
controllers that control the one or more image alteration locations through the dynamic image masking process.
[A119]

"System and method for ice detection”

A hazard warning or weather radar system or method can be utilized to determine a location of ice. The system
and method can be used in an aircraft. The aircraft weather radar system can include a radar antenna and an
electronic processor. The radar antenna receives radar returns. The processor determines levels of icing
conditions and causes the levels to be displayed on an electronic display. [A120]

"Radar velocity determination using direction of arrival measurements”

The various technologies presented herein relate to utilizing direction of arrival (DOA) data to determine various
flight parameters for an aircraft A plurality of radar images (e.g., SAR images) can be analyzed to identify a plurality
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of pixels in the radar images relating to one or more ground targets. In an embodiment, the plurality of pixels can
be selected based upon the pixels exceeding a SNR threshold. The DOA data in conjunction with a measurable
Doppler frequency for each pixel can be obtained. Multi-aperture technology enables derivation of an independent
measure of DOA to each pixel based on interferometric analysis. This independent measure of DOA enables
decoupling of the aircraft velocity from the DOA in a range-Doppler map, thereby enabling determination of a radar
velocity. The determined aircraft velocity can be utilized to update an onboard INS, and to keep it aligned, without
the need for additional velocity-measuring instrumentation. [A121]

"Systems and methods for conflict detection using dynamic thresholds"

Systems and methods are delineated in which dynamic thresholds may be employed to detect and provide alerts
for potential conflicts between a vehicle and another vehicle, an object or a person in an aircraft environment.
Current systems for airport conflict detection and alerting consider one or more alerting boundaries which are
independent of the amount of traffic present at any one time or over the course of time. Because nuisance alerts
rates depend to a large extent on the amount of traffic, and because alert detection thresholds are often set based
on a desire to limit nuisance alerts to a specific threshold, adapting those thresholds based on, among other things,
the amount of traffic can result in earlier alerting in some crash scenarios and can even result in providing an alert
in a crash scenario where no alert would have otherwise been generated. [A122]

"Aircraft landing systems and methods"

A method for controlling an aircraft includes storing data aboard the aircraft. The data include the relative positions
of radar targets disposed within a region adjacent to the runway. The region is scanned with a radar aboard the
aircraft to obtain data corresponding to the relative positions of radar reflections from the region, including
reflections from the radar targets. The data corresponding to the radar targets is distinguished from the data
corresponding to the radar reflections from the region using correlation techniques. The position and attitude of the
aircraft relative to the runway is then assessed using the stored data and the data corresponding to the radar
targets. The position and attitude of the aircraft relative to the runway is also evaluated using an independent
navigation system. The difference between the assessed position and attitude and the evaluated position and
attitude is then used to control the aircraft. [A123]

"System and method for locating impacts on an external surface"

A method for locating external surface impacts on a body. The steps are: modeling the body in a control unit first
database to obtain a virtual body model in a virtual system of reference axes, modeling, in a second database, a
plurality of clouds of points in the virtual system, each cloud defining an inspection zone representing an external
surface portion, selecting an inspection zone, transferring the coordinates of each point of the first and second
databases to a geographic system of reference axes, determining geographic coordinates of an initial position of a
range finder equipped flying drone communicating with the processing unit, calculating a drone flight plan to scan
the selected inspection zone, creating a 3D meshing of the scanned inspection zone, detecting the impacts by
comparing the 3D meshing and the virtual aircraft model and calculating the coordinates of each impact in the
geographic and virtual systems. [A124]

"Flight hindrance display apparatus, flight hindrance display method, and computer-readable
medium"

A flight hindrance display apparatus includes circuitry. The circuitry is configured to acquire surrounding information
of an aircraft. The surrounding information is related to a hindrance factor which is a possible flight hindrance to the
aircraft. The circuitry is configured to determine a spatial range of the flight hindrance factor on a basis of the
acquired surrounding information. The circuitry is configured to determine a flight hindrance cross-section that
intersects a plane including a vector of a flight direction of the aircraft and is included in the determined spatial
range of the flight hindrance factor. The circuitry is configured to cause a display unit to stereoscopically display an
own position of the aircraft, the spatial range of the flight hindrance factor, and the flight hindrance cross-section.
[A125]

"Multi-part navigation process by an unmanned aerial vehicle for navigation"

Embodiments described herein may relate to an unmanned aerial vehicle (UAV) navigating to a target in order to
provide medical support. An illustrative method involves a UAV (a) determining an approximate target location
associated with a target, (b) using a first navigation process to navigate the UAV to the approximate target location,
where the first navigation process generates flight-control signals based on the approximate target location, (c)
making a determination that the UAV is located at the approximate target location, and (d) in response to the
determination that the UAV is located at the approximate target location, using a second navigation process to
navigate the UAV to the target, wherein the second navigation process generates flight-control signals based on
real-time localization of the target. [A126]

"Weather radar system and method for high altitude crystal warning interface"
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A hazard warning system can be utilized in an aircraft. The hazard warning system can include a processing
system for determining a high altitude ice crystal (HAIC) condition and causing a warning of the HAIC condition to
be displayed. An avionic display can be used to display the warning of the HAIC condition. [A127]

"System and method for determining helicopter rotor blade performance”

A helicopter rotor blade performance system (BPS) allows for accurate determination of blade track height and
blade track phase while reducing size, weight, and complexity of the system. The BPS uses sensing technology
that is scalable to adapt to a variety of helicopters and is readily and unobtrusively installed. The BPS includes a
bused smart system methodology that can directly measure track height, while phase can be estimated using the
time synchronous average of the magnitude or range of the return signal from a radar wave. The BPS includes a
rotation monitor, radar tracker, and control unit, that allows for a determination of the track errors and
consequentially whether a track rebalancing should occur. [A128]

"Efficient retrieval of aviation data and weather over low bandwidth links"

A method of selectively displaying an image representative of a weather condition in relation to an aircraft includes
selecting, on a display screen, a display area to display weather data based on the location of the aircraft, selecting
a weather condition to display from among a plurality of weather conditions, determining if any weather conditions
are available to be displayed outside the selected display area and if the weather conditions should be displayed
outside the selected display area based on the location of the aircraft and the severity of the non-selected weather
conditions, receiving, from a weather data source, weather data representative of the selected weather condition
with respect to the selected display area, and receiving weather data representative of weather conditions that
should be displayed outside the selected display area, the weather data including location data for the weather
conditions, and displaying the image representative of the selected weather condition within the selected display
area and the weather conditions that should be displayed outside the selected display area, the image based on
the received weather data. [A129]

"Location based services provided via unmanned aerial vehicles (UAVs)"

An automated method of determining a location of an aerial platform is described. The method includes:
transmitting, from the aerial platform, a first pilot signal, receiving, at a set of ground devices, the first pilot signal,
determining a first set of values based on measurements associated with the first pilot signal, and calculating a
position of the aerial platform based at least partly on the first set of values. An automated method adapted to
determine a location of a ground device includes: transmitting, from the ground device, a first pilot signal, receiving,
at each aerial platform in a set of aerial platforms, the first pilot signal, determining a first set of values based on
measurements associated with the first pilot signal, and calculating a position of the ground device based at least
partly on the first set of values. A system adapted to provide location information is described. [A130]

"Radar weather detection for a wind turbine"

A radar system for a wind turbine is provided. The radar system comprises a first radar unit (42) and a control unit
(41) arranged to receive an output from the radar unit, the control unit comprising a central processing unit. The
central processing unit is configured to perform a first function of determining at least one property of aircraft within
a monitoring zone in the vicinity of the wind turbine and controlling a warning device to output a warning signal to
detected aircraft based on the determined property, and perform a second function of determining at least one
parameter of prevailing weather in the vicinity of the wind turbine. A corresponding method is also provided. [A131]

"Joint synthetic aperture radar plus ground moving target indicator from single-channel radar using
compressive sensing"

The various embodiments presented herein relate to utilizing an operational single-channel radar to collect and
process synthetic aperture radar (SAR) and ground moving target indicator (GMTI) imagery from a same set of
radar returns. In an embodiment, data is collected by randomly staggering a slow-time pulse repetition interval
(PRI) over a SAR aperture such that a number of transmitted pulses in the SAR aperture is preserved with respect
to standard SAR, but many of the pulses are spaced very closely enabling movers (e.g., targets) to be resolved,
wherein a relative velocity of the movers places them outside of the SAR ground patch. The various embodiments
of image reconstruction can be based on compressed sensing inversion from undersampled data, which can be
solved efficiently using such techniques as Bregman iteration. The various embodiments enable high-quality SAR
reconstruction, and high-quality GMTI reconstruction from the same set of radar returns. [A132]

"Systems and methods for providing an ATC overlay data link"

Embodiments of the present invention disclose systems and methods for providing an ATC Overlay data link.
Through embodiments of the present invention, existing ATC (or other) modulated signals using existing standard
frequencies may be utilized to transmit (e.g., from an aircraft transponder) additional information in a manner that
does not render the transmitted signal unrecognizable by legacy ATC equipment. Legacy equipment will be able to
demodulate and decode information that was encoded in the transmitted signal in accordance with preexisting

20



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

standard modulation formats, and updated equipment can also extract the additional information that was overlaid
on transmitted signals. [A133]

"Transponder for doppler radar, target location system using such a transponder"

A transponder, able to equip a cooperative target facing a Doppler radar, includes at least one receiving antenna
able to receive a signal transmitted by said radar and a transmitting antenna able to retransmit a signal. The signal
received by the receiving antenna is amplitude-modulated before being retransmitted by the transmitting antenna
to produce a variation of the radar cross-section of the target, the variation triggering a frequency shift between the
signal transmitted and the signal received by the radar comparable to a Doppler echo. The transponder applies
notably to the field of radars, more particularly for collaborative systems also operating at low velocity or nil
velocity. It applies for example to assisted take-off, landing and deck-landing of drones, in particular rotary-wing
drones, as well as manned helicopters. [A134]

"Foreign object debris detection system and method"

A method for suppressing the Jet Engine Modulation (JEM) clutter signal returns from compressor blades (26) in
data sampled by a system for Foreign Object Debris (FOD) detection in the air intake (30) of a turbine assembly,
the method comprising the steps of: (a) identifying in the data the start sample position and length in samples of a
single complete shaft rotation, and (b) subtracting from a current rotation dataset the samples from a comparison
rotation dataset corresponding to another complete single shaft rotation. [A135]

"Detection and tracking of land, maritime, and airborne objects using a radar on a parasail"

A method and apparatuses may be provided for detection, tracking, and classification of one or more land,
maritime, or airborne objects using a real-aperture radar mounted on a parasail airborne platform. Both wide-area
and localized radar surveillance can be provided, and the radar can be either a non-coherent radar or coherent
radar. A method and apparatus may use a low-cost, rotating, single-beam, non-coherent, X-band radar that is
mounted on an unmanned powered parasail and operated remotely like an Unattended Airborne System (UAS) .
The parasail, which may be expendable or recoverable, manned or unmanned, powered or unpowered, may have
a low operational cost, can carry a heavy payload, stay on station for a long time, circle or move to a specified
location for surveillance, operate at an optimal altitude and look-angle, and automatically cue or manually steer an
EO/IR camera to a target of interest for classification and identification. [A136]

"Sectorized antennas for improved airborne reception of surveillance signals"

A plurality of antenna elements may receive a plurality of signals. Each of the plurality of antenna elements may
correspond to at least one of a plurality of sectors of a sectorized antenna. A receiver may process each of the
plurality of signals in parallel, including decoding one or more messages from the plurality of signals. The receiver
may output at least one of the one or more messages. [A137]

"Apparatus and method for converting multi-channel tracking information for integrated processing
of flight data"

The present inventive concept relates to an apparatus and method for multiplexing tracking information output from
a plurality of tracking radar systems that are operated upon testing the flight of guided weapons, converting the
multiplexed tracking information into a single PCM stream signal, and processing the tracking information together
with telemetry data in an integrated manner, thus enabling the tracking information to be simply and economically
utilized for test control and measurement tasks. The apparatus for converting multi-channel tracking information for
integrated processing of flight data, includes a signal receiver for receiving pieces of tracking information from
tracking radar systems through a plurality of input channels, a programmable semiconductor for multiplexing the
pieces of tracking information, and converting the multiplexed tracking information into a data stream-type Pulse
Code Modulation (PCM) frame, and a line driver for outputting the PCM frame to another piece of equipment.
[A138]

"ldentification or messaging systems and related methods"

An identification or messaging system is provided that has embodiments including a embodiment with a structure
with different faces and a base with reflective or resonance panels which are positioned at different receiving
angles to detect direct signals and amplify them including in a sequence to be detected by an active emitter that
emits electromagnetic radiation that is reflected and steered or resonated off or with the panels. An emitter can be
an aerial platform with the emitter and a library of reflected or resonated signals that are associated with a
particular sequence of panels on the structure which are associated with a particular entity identification or
message. Thermal patterned and/or magnetic patterned panels (e.g., for backplane beamforming) and return
signal steering can also be provided. Embodiments with secondary signaling systems can also be provided. A
variety of various embodiments and methods are also provided. [A139]

"Systems and methods of precision landing for offshore helicopter operations using spatial analysis"
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Systems and methods of precision landing in adverse conditions are provided. In one embodiment, a precision
landing system comprises a vehicle including: a receiver configured to receive position information for structures
and a landing zone of a landing site and a processor coupled to a memory, the memory includes three-dimensional
geometric structural information for a landing site. The processor configured to: receive the position information
from the receiver, assign geographical coordinates to the three-dimensional geometric structural information using
the position information for the structures and the landing zone of the landing site, send the three-dimensional
geometric structural information and graphical rendering information to a display device. The vehicle further
includes a display device, wherein the display device is configured to render and display a three-dimensional
representation of the landing site in real-time based on the three-dimension geometric structural information and
the graphical rendering information from the processor. [A140]

"Gimbal-assisted radar detection system for unmanned aircraft system (UAS)"

A gimbal-assisted continuous-wave (CW) Doppler radar detection system mountable to an unmanned aircraft
system may be rotated in three degrees of freedom relative to the UAS to provide targeted multidirectional obstacle
detection by transmitting CW signals throughout a field of view and analyzing reflected signals from obstacles
within the field of view. The radar assembly may be articulated to provide track-ahead detection in anticipation of a
heading or altitude change of the UAS, to center on a detected obstacle in order to classify or identify it more
clearly. The radar assembly may be rotated below the UAS and its field of view changed to increase breadth and
accuracy at a shorter effective range, in order to determine real-time altitude or terrain data while the UAS
executes a landing. [A141]

"Method, system and apparatus of time of flight operation”

An apparatus, a system and a method of waking up a station in a wireless local area network (WLAN) to perform
time of flight (ToF) measurements. A wake-up signal for waking the station may be configured for a low energy
signaling. [A142]

"System for and method of radar data processing for low visibility landing applications"

An apparatus is for use with an aircraft radar system having a radar antenna. The apparatus comprises processing
electronics are configured to receive radar data associated with the radar antenna of the system. The processing
electronics are also configured to detect periodic data associated with runway lights in the radar data. [A143]

"Redundant determination of positional data for an automatic landing system"

An automatic landing system contains a control device for providing positional data for controlling an aircraft, a first
position or range measuring device for detecting first positional data of the aircraft, a second position or range
measuring device for detecting second positional data of the aircraft, and a sensor device for detecting sensor data
from which a direction in which a landmark is located and/or a distance of the landmark to the aircraft can be
determined. The control device may be configured to generate, based on the first positional data, a first hypothesis
for the direction and distance of the landmark and, based on the second positional data, a second hypothesis for
the direction and distance of the landmark. Moreover, the control device may be configure to confirm or discard the
first hypothesis and the second hypothesis, respectively, using the sensor data detected by the sensor device.
[A144]

"Radar device and process therefor"

A radar device for the transmission of a signal in a frequency band. The radar device includes a control means and
an oscillator. The input of the oscillator is connected to the control means by means of a converter. The oscillator is
controllable by means of the control means for the generation of the signal. The signal is generated by means of
the oscillator and can be picked up on an output of the oscillator. The radar device also includes at least one
transmission aerial for the transmission of the signal being present at the output of the oscillator. The transmission
aerial is connected to the output of the oscillator. At least one receiver channel is provided for the reception of a
received signal and for the processing of the received signal and for the transmission of the processed received
signal to the control means. The receiver channel has at least one receiving aerial and a mixer for the mixing of the
received signal with the signal which is present at the output of the oscillator. The mixer is connected to the output
of the oscillator, and the output of the oscillator is connected to an input of a switchable amplifier and the amplifier
provides a signal at the output and transmits it to the at least one mixer. A wattmeter is provided, which monitors
the signal at the output of the amplifier and transmits it to the control means. [A145]

"Systems and methods for efficient reception and combining of similar signals received on two or
more antennas”

A radio signal processing system includes a first antenna, a second antenna, a first receiver communicatively
coupled to the first antenna, a second receiver communicatively coupled to the second antenna, a first processing
unit communicatively coupled to the first receiver and configured to receive a first signal from at least one of the
first antenna and the second antenna when the system is operating in a first mode, a second processing unit
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communicatively coupled to the second receiver and configured to receive a second signal from the second
antenna when the system is operating in a first mode, and wherein the first processing unit is further configured to
receive a third signal from both the first antenna and the second antenna when the system is operating in a second
mode. [A146]

"Weather radar system and method for detecting a high altitude crystal condition using two or more
types of radar signals"

The hazard warning system that included processing system for detecting a high altitude ice crystal (HAIC)
condition. The aircraft warning system can use at least two types of radar returns to detect the HAIC condition.
Warnings of high altitude ice crystal conditions can allow an aircraft to avoid threats posed by HAIC conditions
including damage to aircraft equipment and engines. [A147]

"System and method for wide-area stratospheric surveillance"

Methods and apparatuses for providing wide-area surveillance with a radar and/or other sensors from a
stratospheric balloon launched from a land or ship platform for detection, tracking, and classification of maritime,
land, and air objects such as ships, people/vehicles, or aircraft are described generally herein. In one or more
embodiments, an apparatus is battery operated and includes a stratospheric balloon filled that is filled with helium
when it is launched and a gondola with a radar system and communication equipment suspended therefrom. When
launched, the apparatus can travel with the wind until it reaches an altitude of approximately 68,500 ft., then it can
move substantially horizontally with the stratospheric winds until it returns to earth via a parachute. Multiple
apparatus launches at periodic intervals can help provide continuous coverage of the surveillance area. The
apparatus can be recovered and re-used or can be considered expendable. [A148]

"Radio altimeter for detecting accurate height"

A method and system for adjusting a gain from a receiver antenna. The method may include accessing a radio
altimeter data structure for antenna gain data. The antenna gain data may be associated with one or more
antennas including a receiver antenna. Additionally, the method may include receiving aircraft maneuver data from
a reference system. Furthermore, the method may include adjusting a gain from the receiver antenna based at
least on the aircraft maneuver data. [A149]

"Forward looking turret"

A gimbal mechanism for a turret includes a support member and a pair of opposing yoke arms extending from the
support member. The pair of opposing yoke arms define a first axis. A sphere is rotatably mounted between the
opposing yoke arms for rotation about the first axis. A disk is rotatably mounted within the sphere for rotation about
a second axis perpendicular to the first axis. The disk is sized for rotation within the sphere. The second axis may
be offset from the first axis. An aperture is provided in the disk. The sphere includes a slot within which the
aperture is moveable in response to rotation of the disk about the second axis. The aperture is movable to define a
field of coverage in response to rotation of the sphere about the first axis and the disk about the second axis.
[A150]

"Integratable ILS interlock system"

Methods and compositions for preventing opposing ILS systems on a single runway from becoming active at the
same time. A physical interlock system employs a physical switch element that may activate a first ILS system or
an opposing second ILS system, but is not capable of permitting, and may prevent, opposing ILS systems from
being active simultaneously. Also included are methods for preventing opposing ILS systems on a single runway
from becoming active, comprising the use of a physical switch preventing activating signals from being sent to
opposing ILS systems at the same time. [A151]

"Vertical profile display including hazard band indication”

A vertical profile display includes weather information for an aircraft. In some examples, the weather is displayed in
the vertical profile display with a hazard band indication. The hazard band indication includes an upper limit line
positioned within the vertical profile view at a position corresponding to an altitude greater than or equal to an
altitude above which no hazardous weather cells were detected. In some examples, the vertical profile display also
includes one or more weather icons, with each weather icon indicating a weather condition for a volume of space.
[A152]

"Method and system for rendering a synthetic aperture radar image"

The present disclosure relates to a method (100) for rendering a simulated Synthetic Aperture Radar, SAR, image.
The method comprises providing (110) a digital surface model or the like comprising 3D coordinate data in a geo-
referenced coordinate system, determining (120) a sub-section of the digital surface model, and obtaining (130) the
simulated SAR image based on the subsection of the digital surface model, wherein substantially each point in the
simulated SAR image being associated to a 3D coordinate in the geo-referenced coordinate system. [A153]
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"High-availability ISAR image formation"

A system and method for high-availability inverse synthetic aperture radar (ISAR) . In one embodiment a set of
guadratic phase vectors, each corresponding to a different acceleration, is multiplied, one at a time, in a Hadamard
product, with a 3-dimensional data cube, and a fast Fourier transform (FFT) is taken of the result, to form a 2-
dimensional array. The two-dimensional array is made sparse by setting to zero elements that fall below a
threshold based on a coherency metric, and the sparse arrays are stacked to form a sparse 3-dimensional image.
Projections of the sparse 3-dimensional image are formed for presentation to an operator or an image exploitation
system. [A154]

"Time of arrival delay cancellations"

The invention relates to a ranging system for measuring the distance between an interrogator and a transponder.
The transponder includes: a signal receiver for receiving a challenge signal from an interrogator, a signal processor
for processing the challenge signal and generating a response signal in response to the challenge signal, a buffer
for storing the response signal generated by the signal processor, and a signal transmitter for sending the
response signal stored in the buffer when the signal processor receives a ranging signal from the interrogator,
wherein a time interval between the challenge signal and the ranging signal is known to both transponder and the
interrogator. [A155]

"Synthetic aperture radar system"

Low cost, generally broad bandwidth synthetic aperture radar systems are detailed. The systems may be bistatic
and include analog to digital converters in ground based receivers while transmitters and analogoue repeaters may
be space-borne or airborne. Methods of producing synthetic aperture radar images also are detailed. [A156]

"Method for focusing a high-energy beam on a reference point on the surface of a flying object in
flight"

A method for focusing a beam of a high energy radiation source on a reference point on the surface of a flying
object, comprising: recording a number of consecutive two-dimensional images of the flying object determining the
trajectory of the flight path simultaneously determining the line of sight angle between the image acquisition device
and the position of the flying object calculating a three-dimensional model of the flying object displaying the
currently acquired two-dimensional image marking the reference point on the displayed two-dimensional image of
the flying object, calculating the three-dimensional reference point on the surface of the flying object focusing the
beam of the high energy radiation source on the three-dimensional reference point. [A157]

"Weather radar system and method with latency compensation for data link weather information”

A method of displaying a weather condition indicator with respect to an aircraft includes receiving weather data
from a weather radar system. The weather data includes data indicative of a first location of the weather condition.
The method also includes determining a second location of the weather condition based on data indicative of a
movement of the weather condition, and displaying the weather condition indicator with reference to the second
location. [A158]

"Secondary surveillance radar system for air traffic control"

The invention refers to a secondary surveillance radar, referred to hereinafter as SSR, system (1) for air traffic
control. The SSR-system (1) comprises a plurality of secondary radar stations (2) and is adapted for determining a
location of an air traffic vehicle within the range of coverage of at least some of the secondary radar stations (2) by
means of propagation time measurement of data signals (8) transmitted between the secondary radar stations (2)
and a transponder (9) of the air traffic vehicle. Each of the secondary radar stations (2) works on a synchronized
local time base. In order to provide for a high-precision synchronisation of the radar stations (2) of the SSR system
(1) free of clusters, it is suggested that an SSR system's (1) secondary radar station (2) is synchronized depending
on the content of synchronisation signals (10) received by the secondary radar station (2) to be synchronized and
broadcast by one of the other secondary radar stations (2) of the SSR system (1) . Preferably, the content
comprises a time of transmission of the synchronisation signal (10) . [A159]

"Deterent for unmanned aerial systems"

A system for providing integrated detection and countermeasures against unmanned aerial vehicles include a
detecting element, an location determining element and an interdiction element. The detecting element detects an
unmanned aerial vehicle in flight in the region of, or approaching, a property, place, event or very important person.
The location determining element determines the exact location of the unmanned aerial vehicle. The interdiction
element can either direct the unmanned aerial vehicle away from the property, place, event or very important
person in a non-destructive manner, or can cause disable the unmanned aerial vehicle in a destructive manner.
[A160]

"Waveguide tube slot antenna and wireless device provided therewith"
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Provided is a waveguide tube slot antenna (1) including: a plurality of waveguides (2) arranged in parallel with each
other, a plurality of radiating slots (3) formed along each of the plurality of waveguides (2) , and a plurality of
waveguide tubes (10) connected in parallel with each other, in which the plurality of waveguide tubes (10) each
include a first waveguide tube forming member (11) and a second waveguide tube forming member (12) each
having a transverse section having a shape with an end, the first waveguide tube forming member and the second
waveguide tube forming member being configured to define one of the plurality of waveguides (2) by being
connected to each other. [A161]

"SAR data processing"

An apparatus is disclosed for a spaceborne or aerial platform having a frequency demultiplexer for frequency
demultiplexing a signal corresponding to a range line or an azimuth line of SAR data, and including information
about a plurality of target points, into a plurality of frequency channels, and a compression device for performing
compression on each frequency channel, each frequency channel signal having information about the same target
points. The frequency demultiplexer and the compression device can be implemented in hardware. The apparatus
may be used for either or both of the range compression and the azimuth compression of a SAR arrangement on
board a spaceborne or aerial platform and the SAR arrangement may generate a plurality of sub-images
corresponding to the frequency channels from the SAR raw data. The sub-images may be combined by averaging
in order to reduce the volume of memory required to store the SAR data. [A162]

"FMCW radar with refined measurement using fixed frequencies"

One embodiment is directed to a method for operating a radar altimeter. The method includes transmitting a radar
signal at a first frequency, ramping the frequency of the radar signal from the first frequency to a second frequency,
and transmitting the radar signal at the second frequency. The reflections can be processed by determining an
approximate distance to a target based reflections of the frequency ramp and the approximate distance can be
refined based on a phase difference between a reflection of the radar signal transmitted at the first frequency and a
reflection of the radar signal transmitted at the second frequency. [A163]

"Stereoscopic 3-D presentation for air traffic control digital radar displays”

An apparatus and method of presenting air traffic data to an air traffic controller are provided. Air traffic data
including a two dimensional spatial location and altitude for a plurality of aircraft is received. A disparity value is
determined based on the altitude for each aircraft of the plurality of aircraft. Left and right eye images are
generated of the plurality of aircraft where at least one of the left and right eye images is based on the determined
disparity value. The left and right eye images are simultaneously displayed to the air traffic controller on a display.
The simultaneously displayed images provide an apparent three-dimensional separation of each of the aircraft of
the plurality of aircraft on the display. [A164]

"Method and apparatus for distance measuring equipment (DME/normal) using alternative pulse
shapes"

A method for measuring distance includes transmitting a first pair of RF pulses from an airborne interrogator, where
the first pair of RF pulses are temporally separated from each other by a first time interval and each of the RF
pulses in the first pair of RF pulses has a first pulse waveform. The method also includes receiving a second pair of
RF pulses transmitted by a ground transponder. The RF pulses in the second pair of RF pulses have a second
pulse waveform characterized by a filtered asymmetric Gaussian function or a smoothed trapezoidal function. The
method further includes determining an elapsed time between transmitting the first pair of RF pulses and receiving
the second pair of RF pulses and determining a distance between the airborne interrogator and the ground
transponder based on at least the elapsed time. [A165]

"Method and apparatus for distance measuring equipment (DME/normal) using a smoothed
concave polygonal pulse shape"

A method for measuring distance includes transmitting a first pair of RF pulses from an airborne interrogator, where
the first pair of RF pulses are temporally separated from each other by a first time interval and each of the RF
pulses in the first pair of RF pulses has a first pulse waveform. The method also includes receiving a second pair of
RF pulses transmitted by a ground transponder. The RF pulses in the second pair of RF pulses have a second
pulse waveform characterized by a smoothed concave polygonal function and/or a smoothed concave hexagonal
function. The method further includes determining an elapsed time between transmitting the first pair of RF pulses
and receiving the second pair of RF pulses and determining a distance between the airborne interrogator and the
ground transponder based on at least the elapsed time. [A166]

"Systems and methods for walking pets"

Systems and methods are provided for guiding a target object with an unmanned aerial vehicle (UAV) in an
environment. The UAV may be able to recognize and locate the target object. The UAV can be configured to

25



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

communicate the actions and behavior of the target object to a user through a user device in communication with
the UAV. The UAV can provide positive and negative stimuli to the target object to encourage an action or
behavior. The UAV can be configured to recognize and manage waste generated by the target object. [A167]

"Variable delay line using variable capacitors in a maximally flat time delay filter"

Systems and methods for a variable delay line using variable capacitors in a time delay filter are provided. In at
least one embodiment, a delay line is configured to apply an adjustable time delay to an electromagnetic signal
travelling through the delay line. The delay line comprises a filter that includes a first variable capacitor. Further, a
capacitance of the first variable capacitor is configured to adjust the delay applied to the electromagnetic signal
travelling through the delay line when varied. [A168]

"Secondary surveillance radar signals as primary surveillance radar"

Systems and methods relating to the use of one type of radar technology to accomplish the function of another
type of radar technology. Secondary Surveillance Radar/Identification Friend or Foe (SSR/IFF) technology can be
used as if it was Primary Surveillance Radar (PSR) to gain the advantages of both systems. Radar signals useful
for SSR/IFF are used as PSR signals. Reflections of the SSR/IFF signal off of both airborne and ground based
aircraft, and ground based vehicles and items are used to locate and identify these aircraft, vehicles and items. for
SSRI/IFF transponder equipped aircraft, the reflected SSR/IFF signals provide (prove dial) dual confirmation of the
aircraft's presence while for non-transponder equipped aircraft, the reflected signals provide an indication of the
aircraft's presence. The use of SSR/IFF signals reflected off of ground based vehicles and items provides an
indication of ground based vehicles and items present around the installation receiving the reflected SSR/IFF
signals. [A169]

"System and method for filling gaps in radar coverage"

A method of positioning a plurality of radar units in a defined area amongst one or more legacy radar units that
provide legacy radar coverage in the defined area is disclosed. The steps of identifying a location of each legacy
radar unit, setting a threshold altitude, and determining a legacy occultation of each legacy radar unit from a
landscape level up to the threshold altitude are also disclosed. Mapping the legacy occultation of the legacy radar
units to provide a three dimensional occultation map in the defined area and locating gaps below the threshold
altitude in the legacy radar coverage as a function of the occultation map are also disclosed. Identifying a plurality
of sites as a function of the gaps where the sites are accessible to receive a radar unit is also disclosed.
Determining an anticipated radar coverage of a radar unit positioned at each of the sites and determining a
reduction in the gaps as a function of the anticipated radar coverage are also disclosed. Selecting sites as a
function of the reduced gaps is also disclosed. X band, C band or S band radar units can be positioned at the
selected sites. The threshold altitude can be 10,000 or 15,000 feet. Affected populations and costs can also be
considered in radar placement. [A170]

"Methods and systems for local principal axis rotation angle transform”

A method for processing synthetic aperture radar (SAR) data. The method includes the step of receiving SAR data
that has been collected to provide a representation of a target scene, and dividing the data into a plurality of sub-
blocks each having a plurality of pixels, each of the plurality of pixels having a coordinate and an amplitude. A
transformation performed on each of the sub-blocks includes the steps of: (i) computing a mean coordinate, (ii)
subtracting the mean coordinate from the pixel's actual coordinate to arrive at a modified coordinate, (iii) multiplying
the modified coordinate by the amplitude to arrive at an amplitude-modified coordinate, (iv) creating a covariance
matrix using the amplitude-modified coordinates, (v) performing a singular value decomposition on the covariance
matrix to arrive at a vector, and (vi) associating an angle with the calculated vector. [A171]

"Positioning enhancement through time-of-flight measurement in WLAN"

Method and system for obtaining positioning of nodes in a wireless local access network (WLAN) , comprise, by an
initiator node of the WLAN, calculating a compensated time-of-flight (ToF) of messages exchanged between the
initiator node and a target node and calculating a distance of the target node relative to the initiator node using the
compensated ToF, thereby obtaining relative positioning between the initiator and target nodes. The compensated
ToF is calculated using OFDM symbol slope inputs measured at the initiator and target nodes. Each node is
associated with an enhanced WLAN unit adapted to measure and calculate the compensated ToF. [A172]

"Method and on-board system for viewing weather hazards"

A method and a system for viewing weather hazards which is on-board an aircraft. The system (300) includes
communication means (330) for receiving weather information relating to a given region, a processor (310) for
determining, at each point of the region, the future instant at which the vehicle would reach this point, an expert
system (340) for estimating, at each point of the region, from the weather information and the future instant, the
weather hazard at that point, and a graphic interface (360) for displaying, at each point of the region, the weather
hazards thus estimated by the expert system. [A173]
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"System and method for reducing reflections from metallic surfaces onto aircraft antennas"

An aircraft traffic system is provided that includes a primary antenna operable to generate interrogation signals and
receive interrogation replies from other aircraft. The system additionally includes a secondary antenna configured
as a tuned absorber having a matched impedance to at least partially absorb reflections of the interrogation signals
or interrogation replies utilized by the primary antenna. [A174]

"Unmanned aerial vehicle detection method using global positioning system leakage signal and
system therefor"

An unmanned aerial vehicle (UAV) detection method and a system therefor are provided. The UAV detection
method includes receiving a radio signal from air, detecting a global positioning system (GPS) leakage signal of a
predetermined frequency from the received radio signal, and determining that a UAV is detected when the GPS
leakage signal is detected. [A175]

"Apparatus for testing performance of synthetic aperture radar"

An apparatus for testing the performance of a synthetic aperture radar is provided. The apparatus for testing the
performance of a synthetic aperture radar includes: a three-axis motion platform that is coupled to an antenna and
driven in roll, pitch, and yaw directions so as to reproduce motion components generated from a pointing plane of
the antenna, a target simulator configured to reproduce a ground target, and a system simulator that allows the
three-axis motion platform and the target simulator to work in conjunction with each other in real time, and controls
the three-axis motion platform and the target simulator. Here, the three-axis motion platform may include a three-
axis driver that determines the attitude of the three-axis motion platform, based on position and speed information
received from the system simulator. The target simulator may include a target modulator that adjusts the amplitude
of an output signal, performs range and phase delays, and reproduces a Doppler component, based on simulation
target information received from the system simulator. [A176]

"Aviation display depiction of weather threats"

A method for indicating a weather threat to an aircraft is provided. The method includes inferring a weather threat
to an aircraft and causing an image to be displayed on an aviation display in response to a determination by aircraft
processing electronics that the inferred weather threat to the aircraft is greater than a measured weather threat to
the aircraft. [A177]

"Beam broadening with large spoil factors"

Methods for generating weights for the antenna elements (110) in an AESA antenna (100) . In one embodiment,
transmitting weights are selected to have unit amplitude and quadratic phase, and receiving weights are selected
to provide a two-way antenna pattern which is uniform over a useful portion (300) of the main lobe, and decreases
rapidly outside of the uniform portion. In another embodiment the transmitting weights have unit amplitude over a
central portion of the array and the receiving weights are selected to provide a two-way antenna pattern which is
uniform over a useful portion (300) of the main lobe. [A178]

"Identifying and tracking convective weather cells"

A method for tracking weather cells from a moving platform includes receiving, from a detection and ranging
system, reflectivity data sampled for a volume of space and generating a feature map based on the reflectivity
data, wherein the feature map is a representation of the volume of space that indicates locations with significant
weather and generating a first segmented feature map based on the feature map that identifies the location and
spatial extent of individual weather cells. The method further includes translating the first segmented feature map
and a second segmented feature map, generated from data collected at a different point in time and/or space, to a
common frame of reference and comparing the first segmented feature map to the second segmented feature
map. The method further includes creating one or more track hypotheses based on the comparison of the first
segmented feature map and the second segmented feature map. [A179]

"Weather radar system and method for estimating vertically integrated liquid content”

A hazard warning system includes a processing system. The processing system determines a vertically integrated
liquid (VIL) parameter. The processing system receives radar reflectivity data associated with an aircraft radar
antenna and determines the VIL parameter by determining a first reflectivity value at a first altitude and a second
reflectivity value at a second altitude using the radar reflectivity data. The processing system determines the VIL
parameter using a base storm altitude and a top storm altitude. [A180]

"Methods and apparatus for persistent deployment of aerial vehicles"

Methods and apparatus are disclosed for persistent deployment of aerial vehicles. The present application
discloses a mission control system that is configured to control and manage one or more aerial vehicles for
deployment to and from one or more docking stations. The one or more docking stations may be configured with a
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battery swapping device for removing the depleted battery from an aerial vehicle and for refilling a charged battery
into the aerial vehicle. The mission control system may be configured to generate a priority list used to determine
the recharging order of the one or more aerial vehicles. [A181]

"Device and method of tracking target object”

A target object tracking device is provided. The device includes a memory for storing association information in
which a selecting order of target objects is associated with symbols indicating the target objects, respectively, a
starting selection accepting module for accepting a selection of the target objects to start tracking thereof, a symbol
reading module for reading the symbols for the selected target objects corresponding to the selecting order of the
target objects based on the association information, a tracking module for tracking the selected target objects, a
symbol displaying module for displaying the symbols read by the symbol reading module, at positions where the
target objects tracked by the tracking module are displayed, and a symbol changing module for changing,
according to an operation of a user, the association information and displaying the symbols at the positions where
the target objects are displayed, based on the changed association information. [A182]

"Concurrent airborne communication methods and systems"

Aircrafts or unmanned air vehicles flying near Earth are used as airborne communications towers or relays. Using
techniques of ground based beam forming and wavefront multiplexing enhance the ability to coherently combine
the power of the communication signals, and improve the signal-to-noise ratio. [A183]

"Method for controlling an obstruction light"

The invention concerns a method of controlling a flight obstacle lighting arrangement, wherein a receiver co-
operates with a switching device for the flight obstacle lighting arrangement. According to the invention it is
proposed that the receiver upon receiving a first predetermined signal controls the switching device in such a way
that the flight obstacle lighting arrangement is switched off. [A184]

"Non-line-of-sight radar-based gesture recognition”

This document describes techniques and devices for non-line-of-sight radar-based gesture recognition. Through
use of the techniques and devices described herein, users may control their devices through in-the-air gestures,
even when those gestures are not within line-of-sight of their device's sensors. Thus, the techniques enable users
to control their devices in many situations in which control is desired but conventional techniques do permit
effective control, such as to turn the temperature down in a room when the user is obscured from a thermostat's
gesture sensor, turn up the volume on a media player when the user is in a different room than the media player, or
pause a television program when the user's gesture is obscured by a chair, couch, or other obstruction. [A185]

"Weather radar system and method with path attenuation shadowing”

An avionic weather radar system and method can sense a path attenuation condition using radar returns of
received via a radar antenna onboard the aircraft. Images of weather can be displayed using an outside source
and the radar returns. The images are displayed using information from the outside source when the path
attenuation condition is sensed. The images can be displayed using speckled areas, cross hatched areas or other
symbols to represent the information from the outside source. The images of the weather can be provided on an
avionic display. [A186]

"Avian hazard detection and classification using airborne weather radar system"

A method and system. The method includes receiving weather radar data. The method further includes filtering out
weather from the weather radar data to provide filtered radar data. Additionally, the method includes determining
whether the filtered radar data includes any non-weather targets. If any of the non-weather targets is a hazard
target, the method includes storing data associated with the hazard target in a hazard data structure. [A187]

"Runway incursion detection and indication using an electronic flight strip system"

An electronic flight strip system and method of detecting and indicating runway incursions are disclosed. One such
method receives an aircraft location, compares the location to a geofenced area, and generates an indication on
the touchscreen display in response to the aircraft location being within the geofenced area without an indication of
clearance to enter the geofenced area. The indication may be part of the electronic flight strip associated with the
offending aircraft. [A188]

"Phase center alignment for fixed repetition rate synthetic aperture systems"

A system for adjusting phase centers of a receiving array in real time. In one embodiment, a transmitter transmits a
sequence of pings. Receiving elements are grouped into staves and summed prior to subsequent processing, and
the groups are selected so that the phase center on a ping is substantially in the same location as another phase
center on a previous ping. [A189]

"Collision-avoidance system for ground crew using sensors"
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A ground obstacle collision-avoidance system includes a plurality of radar sensor modules that each receive at a
radar detector radar return signals corresponding to reflections of the emitted signal from a ground obstacle, and
transmits radar information associated with the received radar signal reflections reflected from the ground obstacle,
wherein each of the plurality of radar sensor modules are uniquely located on a surface of an aircraft that is at risk
for collision with a ground obstacle if the aircraft is moving, a gateway unit that receives the radar information
transmitted from the radar sensor module and transmits information associated with the received radar information,
a processing system configured to determine a distance from the installation aircraft to a detected ground object
detected, and a display configured to present a plan view indicating an aircraft icon and a graphical ground
obstacle icon that is associated with the detected ground obstacle. [A190]

"Door and window contact systems and methods that include time of flight sensors"

Systems and methods that address the gap, security, and robustness limitations of known door and window
contact systems and methods without increasing the overall cost thereof are provided. A system can include a time
of flight sensor for mounting in or on a first portion of a window unit or a door unit and a microcontroller unit in
communication with the time of flight sensor. The sensor can measure a time for a signal to travel from the sensor
to a second portion of the window unit or the door unit and back to the sensor, the sensor can transmit the
measured time to the microcontroller unit, and the microcontroller unit can use the measured time to make a
security determination. [A191]

"System for protecting an airborne platform against collisions"

Systems and methods for protecting an airborne platform against collisions are provided. One system includes
FMCW radar sensors including transmitting antennae, means for receiving signals from echoes and for processing
and digitizing same, and means for sending a central unit data representing said digital signals via a dedicated
point to point link. The central unit includes means for processing said data to detect obstacles, means for
calculating parameters for each obstacle including its radial velocity, distance range and azimuth, and means to
transmit an avionic system of said platform data representing said detected obstacles and parameters. The system
further includes means for guaranteeing that said emitted signals are shifted in time to create a shift in frequency
guaranteeing that the radar sensors operate in the whole frequency band without perturbing each other. [A192]

"Systems and methods for filtering wingtip sensor information”

Systems and methods for providing improved situational awareness for an aircraft while taxiing. An exemplary
method generates reflectivity data based on an associated emission at a transceiver located on an aircraft. At a
processor, targets are determined if a portion of the generated reflectivity data is greater than a predefined
threshold. Then, the analyzed targets are determined as to whether they are within a dynamically defined three-
dimensional envelope. The envelope is based on wingtip light module speed and trajectory. On a display device,
an indication of the nearest target is presented at the associated range to the nearest target. [A193]

"Single antenna altimeter"”

A radio altimeter with at least one transmitting antenna and at least one receiving antenna in a single housing
reduces coupling with antennae housings shaped to deflect electromagnetic signals, and spacing between the
antennae based on the phase of the transmitting signal. Coupling of less than -40 dB is filtered by software using
adaptive leakage cancelling. [A194]

"Radar system and method of due regard/detect and avoid sensing and weather sensing"

A radar system and a method can utilize a radar antenna, such as, an active electronically scanned array antenna.
The radar system can include a processor configured to scan a volume of space via the radar antenna to detect
aircraft threats and to detect weather threats. The processing system can utilize a first pattern to detect the aircraft
threats or obstacles and a second pattern to detect the weather threats. [A195]

"Sensor system and method for determining target location using sparsity-based processing"

A system and method for an arrayed sensor to resolve ambiguity in received signals, improve direction of arrival
accuracy and estimate a location of one or more targets in an environment including signal interference. [A196]

"Systems and methods for improving positional awareness within an airport moving map"

Systems and methods for displaying a location reference indicator (LRI) associated with an ownship icon are
provided. In various embodiments, an airport moving map (AMM) is displayed, and the ownship icon is displayed in
the AMM, where the ownship icon represents the ownship. A degree of zoom of the AMM is determined. In
response to a determination that the degree of zoom is not within a range of center referenced threshold values, a
first LRI is displayed that indicates that the icon representing the ownship is not to scale with other objects
displayed in the AMM. In response to a determination that the degree of zoom is within the range of center
referenced threshold values, a second LRI is displayed. [A197]
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"Speed assistant for a motor vehicle"

A method for controlling a motor vehicle includes steps of controlling a longitudinal speed of the motor vehicle to a
predetermined value and scanning an upcoming driving route with the aid of a sensor on board the motor vehicle.
One end of a section of the driving route which is visible with the aid of the sensor is determined. Assuming that
there is an obstacle on the driving route beyond the visible section, it is determined that a deceleration which would
be required to maintain a predetermined minimum distance from the assumed obstacle exceeds a predetermined
threshold value, and a signal is output to a driver of the motor vehicle. [A198]

"System and method for graphically displaying neighboring rotorcraft"

A system and method is provided that displays graphical symbology that enables a pilot to rapidly discern (1) that a
neighboring aircraft is a rotorcraft, and (2) whether the rotorcraft is hovering. The provided system and method
enables a user to define hovering, by editing a position change (distance) within a predetermined time. [A199]

"Method of system compensation to reduce the effects of self interference in frequency modulated
continuous wave altimeter systems"

An altimeter system is provided. The altimeter system includes a receiver mixer including an antenna-input and a
local-oscillator-input, a transceiver circulator communicatively coupled to an antenna via a transmission line having
a selected length and communicatively coupled to the antenna-input of the receiver mixer, and a transmitter
configured to output a transmitter signal to the antenna via the transceiver circulator. The transmitter signal is
frequency modulated with a linear ramp. The transmitter is communicatively coupled to the receiver mixer to input
a local oscillator signal at the local-oscillator-input of the receiver mixer. The receiver mixer is communicatively
coupled to input a target-reflected signal from the antenna at the antenna-input of the receiver mixer. The selected
length of the transmission line is set so that a composite-leakage signal at the antenna-input of the receiver mixer
has a linear phase across a sweep bandwidth. [A200]

"Multiple sensor tracking system and method"

A system and method for tracking the flight of golf balls at driving range. The system includes a plurality of hitting
stations, a plurality of sensors, a computer, and a range surface. Each hitting station in the plurality of hitting
stations includes a golf ball, a golf club, a monitor, and a sensor. At least one other sensor in the plurality of
sensors is placed outside a hitting station. The flight path of the golf balls being calculated by the computer using
parameters by the plurality of sensors. The method includes steps for determining whether a first sensor detected a
first parameter and a second parameter, whether a second sensor detected a first and a second parameter,
whether a third sensor detected a third parameter, and depicting the flight path of the golf balls using the first
parameter, the second parameter, and the third parameter. [A201]

"Ranging and positioning system"

A ranging and positioning system comprising transmitters and receiver nodes communicating together by chirp-
modulated radio signals, that have a ranging mode in which ranging exchange of signals takes place between a
master device and a slave device that leads to the evaluation of the range between them. The slave is arranged for
recognizing a ranging request and transmit back a ranging response containing chirps that precisely aligned in time
and frequency with the chirps in the ranging requests, whereupon the master can receive the ranging response,
analyze the time and frequency the chirps contained therein with respect to his own time reference, and estimate a
range to the slave. [A202]

"Method and apparatus for the detection of objects using electromagnetic wave attenuation
patterns"

A method for detecting an object, comprising the steps of defining expected characteristics of scattered
electromagnetic radiation to be received at a receiver, attenuating at least a portion of electromagnetic radiation
received at the receiver by a presence of an object within a path of electromagnetic information, and detecting the
attenuation to indicate a presence of the object. The object may be a low radar profile object, such as a stealth
aircraft. The electromagnetic radiation is preferably microwave, but may also be radio frequency or infrared. By
using triangulation and other geometric techniques, distance and position of the object may be computed. [A203]

"Synthetic-aperture-radar apparatus and method for production of synthetic-aperture-radar images
of moving objects”

A SAR apparatus including: a radar transceiver to emit electromagnetic pulses and to provide a radar signal in
response to echoes of the electromagnetic pulses, and a processing unit, configured to produce SAR images of
moving objects from the radar signal. The processing unit includes: a first processing module to apply translational
motion compensation to a central reference point of a moving object in a subaperture of the radar signal, a second
processing module, to execute phase compensation with the single central reference point as reference, and a
third processing module to apply phase compensation to the radar signal as a function of an estimated phase
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component the auxiliary point and of a normalization parameter to a distance in range between the central
reference point and the auxiliary point. [A204]

"Weather radar system and method with fusion of multiple weather information sources"

A method of displaying an image representative of a weather condition near an aircraft includes receiving weather
data representative of the weather condition from a plurality of weather data sources. The weather data includes
location data for the weather condition. The method also includes mapping the weather data received from each
source to a common locational reference frame based on the location data, adjusting the weather data received
from each source to a common hazard scale, determining a hazard level associated with the weather condition for
a reference point in the reference frame based on the adjusted weather data for each source, and displaying the
image representative of the weather condition near the aircraft based on the hazard level for the reference point.
[A205]

"Reflector antenna for a synthetic aperture radar"

A reflector antenna for synthetic aperture radar, having a reflector including a reflector surface, a vertex, and an
optical axis. The reflector antenna also as a plurality of antenna elements arranged side by side and in a row, for
transmitting radar transmission signals and receiving radar reception signals produced from a reflection on a
surface. The reflector is designed as a one-dimensional defocused reflector having two focal planes. The optical
axis coincides with the line of inter-section of two imaginary planes extending at right angles to one another. The
reflector has, in a first (X-) plane, a first (X-) focal plane that extends at right angles thereto and to the optical axis,
and, in a second (Y-) plane, a second (Y-) focal plane which extends at right angles thereto and to the optical axis.
The second (Y-) focal plane is at a greater distance from the vertex than the first (X-) focal plane. [A206]

"Aircraft systems and methods to monitor proximate traffic"

An aircraft system for an own-ship aircraft includes an ADS-B unit configured to receive ADS-B messages with
flight information from other aircraft over a plurality of time periods, the other aircraft including a first aircraft. The
system further includes a database configured to store at least a portion of the flight information associated with the
other aircraft over the plurality of time periods. The system further includes a processing unit configured to
compare the flight information for a current time period to the flight information for a previous time period to identify
missing flight information from the current time period relative to the previous time period, the missing flight
information including the flight information associated with the first aircraft, and initiate an annunciation to an
operator of the own-ship aircraft based on the missing flight information associated with the first aircraft. [A207]

"Using frequency diversity to detect objects"

Technologies for detecting a passive object through the use of frequency diversity to find at least a resonant peak
are disclosed. for example, a radar system may illuminate a suspect area with a pulsed radio wave based on a
large number of frequency bands and based on parameters associated with the passive object. The reflected radio
wave may be processed to generate synthetic aperture radar (SAR) maps associated with the frequency bands.
The SAR maps may be analyzed and compared to determine large deviation amplitudes that may indicate a
location of the passive object. [A208]

"Digital beamforming interferometry"

A method according to an illustrative embodiment includes generating first, second, third, and fourth signals. The
method also includes transmitting from an antenna, the first signal, and transmitting the antenna, the second
signal. The first and second signals are configured such that when the signals are transmitted simultaneously the
signals constructively interact to form a first beam signal. The first beam signal has a first look angle. The method
also includes transmitting from the antenna the third signal and from the antenna the fourth signal. The third and
fourth signals are configured such that when the signals are transmitted simultaneously the signals constructively
interact to form a second beam signal. The second beam signal has a second look angle. The method also
includes receiving a first and second reflected signals and generating an interferogram utilizing information in the
first and second reflected signals. [A209]

"System and method for evaluating wind flow fields using remote sensing devices"

The present invention provides a system and method for obtaining data to determine one or more characteristics of
a wind field using a first remote sensing device and a second remote sensing device. Coordinated data is collected
from the first and second remote sensing devices and analyzed to determine the one or more characteristics of the
wind field. The first remote sensing device is positioned to have a portion of the wind field within a first scanning
sector of the first remote sensing device. The second remote sensing device is positioned to have the portion of the
wind field disposed within a second scanning sector of the second remote sensing device. [A210]

"Subsurface imaging radar"
A method and system for obtaining SAR images with reduced or eliminated surface clutter to detect subsurface
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targets, the method comprising the following steps: --selecting a first frequency and an incidence angle for the
radar signal such that the ratio of surface backscattering to subsurface target backscattering is significantly larger
for vertical polarization than for horizontal--obtaining vertically and horizontally polarized SAR images based on the
same SAR path exploiting the selected first frequency and viewing angle--weighting and differencing the vertically
and horizontally polarized SAR images so that the surface backscattering completely cancels between the two
images and only the combination of the target backscattering components remains. [A211]

"Ground survey and obstacle detection system”

The present disclosure is directed to a ground survey and obstacle detection system using one or multiple
detection devices, such as aerial detection devices. Aerial detection devices are sent ahead of the primary vehicle
to survey a territory and map out any obstacles. The aerial detection device is equipped with sensors to scan the
ground below it and detect obstacles. The aerial detection device is not affected by or prone to triggering
dangerous obstacles. The aerial detection device flies above the ground and may be configured to send a signal
back alerting the primary vehicle to the existence of obstacles. [A212]

"Weather radar system and method for estimating vertically integrated liquid content"

A hazard warning system includes a processing system. The processing system determines a vertically integrated
liquid (VIL) parameter. The processing system receives radar reflectivity data associated with an aircraft radar
antenna and determines the VIL parameter by determining a first reflectivity value at a first altitude and a second
reflectivity value at a second altitude using the radar reflectivity data. The processing system determines the VIL
parameter using a base storm altitude and a top storm altitude. [A213]

"Method for acquiring and tracking an in-flight target”

A method for acquiring and tracking an in-flight or airborne target using an antenna is provided. In the acquisition
process, the antenna is rotated to collect RF power data. The location of peak RF power is determined and the
antenna is pointed to that location. The antenna may then undergo a search pattern on either side of that location
to detect a specified drop in RF power and a modem on which to lock. In the tracking process, an algorithm allows
the antenna to track the target in a pure RF mode, a GPS-based open loop pointing mode or a hybrid mode. The
tracking may automatically switch between the pure RF mode and the hybrid mode, depending upon whether GPS
data is available from the target. [A214]

"Downrange wind profile measurement system and method of use"

A downrange wind measurement system includes an aerial vehicle with a global positioning system and a
communication device, and a remote computer with a display for viewing access and a transceiver. A method to
assist a shooter adjust for a wind speed and a wind angle of a wind prior to make a downrange shot includes
creating a flight path for an aerial vehicle to fly alongside a projectile path, determining locations for a circular flight
path via the flight path, measuring the wind speed and the wind angle along the circular flight path, transmitting the
wind speed and the wind angle to a remote computer, and computing via the remote computer scope adjustments
with the wind speed and wind angle. [A215]

"Aircraft systems and methods for displaying spacing information”

A display system for a subject aircraft is provided. The system includes a processing unit configured to receive air
traffic spacing information associated with a lead aircraft and flight information associated with the subject aircraft
and to generate display signals associated with the air traffic spacing information and the flight information, and a
display unit coupled to the processing unit and configured to receive the display signals from the processing unit
and to render a horizontal situation indicator with spacing symbology based on the air traffic spacing information
and the flight information. [A216]

"Methods and apparatuses for engagement management of aerial threats”

Embodiments include engagement management systems and methods for managing engagement with aerial
threats. Such systems include radar modules and detect aerial threats within a threat range of a base location. The
systems also track intercept vehicles and control flight paths and detonation capabilities of the intercept vehicles.
The systems are capable of communication between multiple engagement management systems and coordinated
control of multiple intercept vehicles. [A217]

"Sensor-based navigation correction”

A system and method for providing sensor-based navigation correction of a GPS-sensed position of an aircraft
includes a synthetic vision system. The synthetic vision system captures a visual image of the surrounding area via
image sensors and generates a location model based on the image. A georeference engine compares the location
model to static high-resolution terrain and obstacle databases to determine a corrected position of the aircraft. The
georeference engine then updates the GPS-sensed position with the corrected position, transmitting the corrected
position to the combiner. The combiner generates for display an enhanced image based on the visual image and
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the corrected position of the aircraft. [A218]

"System and method for human operator intervention in autonomous vehicle operations”

An autonomous vehicle system is configured to receive vehicle commands from one or more parties and to
execute those vehicle commands in a way that prevents the execution of stale commands. The autonomous
vehicle system includes a finite state machine and a command counter or stored vehicle timestamp, which are
used to help reject invalid or stale vehicle commands. [A219]

"Advisory generating system, device, and method"

A system, device, and method for generating at least one advisory presentable on one or more presentation units
are disclosed, where the advisory may draw an operator's attention to future turns of the vehicle such as, but not
limited to, an aircraft. An advisory generator ("AG") may be configured to receive navigation data, receive feature
data representative of one or more edges associated with the designated surface and location/coordinate
information associated with one or more nodes of each edge, generate an advisory data set representative of one
or more first distances in response to the determination, and provide the advisory data set to the presentation
system. The designated surface could include a landing runway, a takeoff runway, and/or a current surface upon
which the vehicle operates. One first distance may be a shortest distance (i.e., a distance to the closest
intersection) . [A220]

"Augmented aircraft autobrake systems for preventing runway incursions, related program
products, and related processes"

Augmented autobrake systems useful in preventing accidents related to runway incursions are provided, as are
related processes and program products. In one embodiment, the augmented autobrake system is deployed on an
aircraft and utilized in conjunction with a Runway Warning and Status Lights (RWSL) system. The augmented
autobrake system includes a wireless receiver configured to receive runway status data from the RWSL system, an
aircraft brake mechanism, and a controller coupled to the wireless receiver and to the aircraft brake mechanism.
The controller is configured to: (i) identify when the aircraft is projected to enter a runway incursion zone based at
least in part upon the runway status data and vector data pertaining to the aircraft, and (ii) when the aircraft is
projected to enter a runway incursion zone, commanding the aircraft brake mechanism to stop the aircraft prior to
entry into the runway incursion zone. [A221]

"Obstacle detection system providing context awareness"

In sonic examples, an obstacle detection system is configured to generate and display a graphical user interface
(GUI) that includes an overhead image of an area in which a vehicle is positioned, a graphical representation of the
vehicle, and graphical representations of one or more obstacles, The graphical representations of the one or more
obstacles and vehicle can be arranged relative to the overhead image to indicate determined real-world positions
of the one or more obstacles and vehicle, respectively, relative to other features shown in the overhead (e.g.,
airport structure or other buildings) . [A222]

"Aircraft collision warning system"

An aircraft collision warning system includes an optical detection system has a toroidal and conical field of view
about the aircraft to detect near objects. The detection system utilizes thermal detection in a passive mode.
Optionally, the detection system also includes radio frequency (RF) elements to form a directional radar for
improved object detection confidence. The radar is used in either a passive or active mode. The detection system
includes a detector array to detect light from the toroidal-shaped and conical-shaped airspace. Data from the
detector array is accumulated and analyzed for objects. Upon object detection, the object is tracked, kinetically
assessed for collision with the aircraft, and reported to the pilot and/or auto-pilot system. The detection system is
configured as a non-cooperative system that stares into the toroidal and conical field of view. [A223]

"Interrogator and system employing the same"

An interrogator and system employing the same. In one embodiment, the interrogator includes a receiver
configured to receive a return signal from a tag and a sensing module configured to provide a time associated with
the return signal. The interrogator also includes a processor configured to employ synthetic aperture radar
processing on the return signal in accordance with the time to locate a position of the tag. [A224]

"Methods for detecting the flight path of projectiles”

Methods for detecting the flight path of projectiles involve a sequence of N target detections that include detecting
the measured velocities and azimuthal angle bearings of the projectile along the flight path of the projectile by
Doppler radar at the times tn, wherein n=1 . . . N, and determining the flight path and the direction of motion of the
projectile are from these measurements. The measurements are adapted in a first nonlinear parameter fit to an
analytical relationship of the time curve of the radial velocity of the projectile while the projectile passes through the
detection range of the radar and so that the absolute projectile velocity, minimum distance of the project flight path
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from the radar, time at which the projectile passes the point having the minimum distance, flight path direction in
azimuth, and flight path direction in elevation can be estimated. [A225]

"Systems and methods for providing ADS-B mode control through data overlay”

Embodiments of the present invention disclose systems and methods for providing enhanced features using an
ATC Overlay data link. Further, there are provided systems and methods for ADS-B Mode Control that enable a
transponder to selectively transmit data on a desired link, such as the ADS-B or ATC Overlay link, based on the
control inputs such as current active ADS-B applications, thus reducing RF interference while maximizing the
amount of pertinent data being transmitted. In various embodiments, ADS-B Mode Control also offers a
mechanism to include pilot-entered data onto the ADS-B or ATC Overlay link, thereby producing flexibility for future
ADS-B In applications. [A226]

"Method and system for the estimation and cancellation of multipath delay of electromagnetic
signals, in particular SSR replies"

A method and system for the estimation and correction of the multipath delay is described. The method comprising
analyzing the distortion of the autocorrelation function of each single impulse received with that of an ideal impulse,
deriving back the variation of the impulse parameters and estimating the effect of the multipart to be taken into
account for compensation on the estimation of the time of arrival (TOA) of the electromagnetic signal. [A227]

"Mountable sensor for an aircraft"

A sensor system runs real-time software on the processor to receive and log temperature and humidity data from
the sensors. A processor processes the data, reformats the data packaged with GPS information provided by the
centralized sensor control system for transmission to the platform receiver (including error checking) , and provides
a diagnostic interface for displaying logged data and status information. This data is time stamped and transmitted
to the centralized sensor control system across the external control/data interface. [A228]

"Panoramic laser warning receiver for determining angle of arrival of laser light based on intensity"

A method and apparatus of detecting laser in a laser warning receiver is disclosed. A panoramic lens assembly
utilized in cameras is combined with a laser detection focal plane. Incident laser light is refracted in the panoramic
lens and made to illuminate a multiplicity of individual sensor elements. By determining the corresponding intensity
of the laser light on the sensors, the angle of arrival resolutions superior to the element angular resolutions can be
achieved. The combination of a panoramic lens with a laser detection focal plane provides a low cost laser warning
for wrap around ground based situational awareness. [A229]

"Method of stabilizing a power grid and providing a synthetic aperture radar using a radar wind
turbine"

A blade mounted radar system comprises a wind turbine having a hub and blades extending therefrom, a radar
antenna configured to transmit and/or receive a radio frequency (RF) signal, and a processor in electrical
communication with the radar antenna and configured to generate the RF signal for transmission and/or to process
the received RF signal. The radar antenna is affixed to one of the blades of the wind turbine such that relative
motion is defined between the radar antenna and a target within a line of sight of the radar antenna. The problem
of the ground based radar line of sight being obscured by the wind turbine is mitigated in this setup, as radar and
turbine coexist in the same structure. Improved performance and additional capability are enabled by elevated
installation and vertical SAR imaging capability. Doppler capabilities are extended using known motion of the
antenna relative to stationary objects. [A230]

"Antenna apparatus and method for electronically pivoting a radar beam"

An antenna apparatus for a radar sensor having a plurality of individual antenna devices that interact through
interference to generate and/or receive a radar beam at a predetermined angle of transmission and/or reception.
The individual antenna devices are provided with a radar signal and are arranged such that a first angle of
transmission and/or reception of the radar beam is determined via an analog beam formation and a second angle
of transmission and/or reception of the radar beam is determined via a digital beam formation. The antenna
apparatus further includes a feed device configured to generate the radar signal. In addition, the radar beam can
be electronically pivoted. Also, an aircraft can include the antenna apparatus. [A231]

"Surveying areas using a radar system and an unmanned aerial vehicle"

System and methods for surveying areas using a radar system and an unmanned aerial vehicle (UAV) are
described herein. for example, one or more embodiments include detecting an event in the area using movement
measurements from a radar system, wherein the radar system transmits electromagnetic radiation waves to
capture the movement measurements in the area, and determining geographic information system (GIS)
coordinates of a location of the event. Further, one or more embodiments can include navigating an UAV to the
location substantially autonomously using the GIS coordinates of the location of the event and capturing a second
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number of images of the location using the UAV. [A232]

"Coherent aggregation from multiple diverse sources on a single display"

A system for tracking objects. Objects such as aircraft, ground vehicles, or vessels may be sensed with various
sensors, including an Integrated Broadcast Service (IBS) (220) , an Advanced Field Artillery Tactical Data System
(AFATDS) (225) , a network (230) of airborne radar sensors, a network (235) of aircraft each reporting its own
position, a Blue Force Tracker (BFT) (240) , and a network (245) of ground-based mobile radar sensors. Data from
each sensor or network of sensors may also be fed, via a display interface layer (250) , to a display. A tracker
which may be referred to as a coherent aggregator (120) receives input from sensors or other trackers and also
from an operator. The operator monitors the display and provides input to the coherent aggregator (120) to assist
the coherent aggregator (120) in inferring tracks from measurement reports. Multiple coherent aggregators, in
communication with each other and loosely coupled, may be operated simultaneously. [A233]

"Ship-based over-the-horizon radar"

A ship-based over-the-horizon (OTH) radar system provides mobile, persistent, wide-area air and ship surveillance
across large ocean expanses and in anti-access/area denial (A2AD) environments. A transmit ship may include a
log-periodic antenna (LPA) array adapted for use on a ship and a receive ship may include a plurality of monopole
or dipole whip antennas. The transmit/receive antenna is fronted by a ground screen, which can be sized taking
into account the sea as a naturally reflective surface. The transmit/receive ship can include advanced software to
compensate for ship movement and synthetic aperture radar (SAR) techniques can be employed to includes the
effective size of the radar receiver aperture. A modular design, using standard commercial container ships and
shipping containers, allows for rapid deployment/stowage of radar equipment. Related methods are also described.
[A234]

"Near field navigation system"

A near field navigation system is equipped with a base segment provided on a base structure. The base segment
includes at least four transmitters. Each transmitter is provided with a base antenna and the base antennas are
positioned relative to each other at known distances. A user segment is provided on a user structure, the user
segment including at least one receiver, at least one user antenna connected to the receiver, and a processing unit
connected to the receiver. The receiver and each of the transmitters together form distance measuring units and
the processing unit is adapted to calculate the relative three-dimensional position data of the user structure with
respect to the base structure on the basis of distance data obtained from the distance measuring units. [A235]

"Airbag deployment control apparatus and method"

An airbag deployment control apparatus and method utilizes an output of a pre-collision sensor mounted on the
vehicle as a first airbag safing signal, and an output of a vehicle mounted impact sensor, when the impact sensor
output exceeds a predetermined level corresponding to an actual vehicle collision, as a second airbag safing
signal. A control, after determining the occurrence of the two consecutive safing signals, checks airbag arming and
deployment criteria for deployment of the airbag. The pre-impact sensor can be a camera, radar, or Lidar sensor
mounted on the vehicle. [A236]

"Onboard weather radar flight strategy system with bandwidth management"

This disclosure is directed to devices, systems, and methods for enabling and operating an onboard weather
display system with managed bandwidth. In one example, a method includes receiving, by a hub system, initial
sets of data from one or more aircraft. The method further includes receiving secondary sets of data from the
aircraft, wherein the secondary sets of data are related to a significant weather condition. The method further
includes transmitting an initial data stream to a particular aircraft, wherein the initial data stream is based at least in
part on the initial sets of data from the one or more aircraft. The method further includes transmitting, in response
to a request from the particular aircraft, a secondary data stream based at least in part on the secondary sets of
data related to the significant weather condition. [A237]

"Interface for accessing radar data"

A process is described that includes the generation and transmission of collision avoidance data and/or collision
avoidance instructions based on data from 3-D radar scans of an airspace. The transmitted data and/or instructions
could facilitate collision avoidance by aerial vehicles operating in the airspace. The transmitted data could be
limited to protect the security, privacy, and/or safety of other aerial vehicles, airborne objects, and/or individuals
within the airspace. The transmitted data could be limited such that only information pertaining to a region of the
airspace proximate to a particular aerial vehicle was transmitted. The transmitted data could be limited such that it
included instructions that could be executed by a particular aerial vehicle to avoid collisions and such that the
transmitted data did not include location or other data associated with other aerial vehicles or airborne objects in
the airspace. [A238]
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"Phase reference shift for SAR images generated from sub-aperture algorithms"

Embodiments are directed to generating a plurality of sub-images associated with a target via a synthetic aperture
radar, processing, by a processor, the sub-images using a sub-aperture algorithm to generate an intermediate
image, and applying, by the processor, a phase shift to the intermediate image to generate an output image. [A239]

"SAR point cloud generation system"

The SAR Point Cloud Generation System processes synthetic aperture radar (SAR) data acquired from multiple
spatially separated SAR apertures in such a manner as to be able to calculate accurate three-dimensional
positions of all of the scatterers within the imaged scene. No spatial averaging is applied thus preserving the high
resolution of the original SAR data, and no phase unwrapping processes are required. The effects of height
ambiguities are significantly reduced in the SAR Point Cloud Generation System. The SAR Point Cloud Generation
System also self-filters against mixed-height pixels that can lead to incorrect height estimates. The system
estimates scatterer height by a maximization of an Interferometric Response Function. [A240]

"Directional speed and distance sensor"

A method of using a directional sensor for the purposes of detecting the presence of a vehicle or an object within a
zone of interest on a roadway or in a parking space. The method comprises the following steps: transmitting a
microwave transmit pulse of less than 5 feet, radiating the transmitted pulse by a directional antenna system,
receiving received pulses by an adjustable receive window, integrating or combining signals from multiple received
pulses, amplifying and filtering the integrated receive signal, digitizing the combined signal, comparing the digitized
signal to at least one preset or dynamically computed threshold values to determine the presence or absence of an
object in the field of view of the sensor, and providing at least one pulse generator with rise and fall times of less
than 3 ns each and capable of generating pulses less than 10 ns in duration. [A241]

"Auto updating of weather cell displays"

Methods, systems, and computer-readable media relating to providing weather data generated by a weather radar
system of an aircraft are provided. The method includes receiving radar returns from at least one of a horizontal
radar scan and a vertical radar scan. The method includes detecting a plurality of weather cells based on at least
one of the horizontal radar scan and the vertical radar scan. The method includes providing display data
representative of the plurality of weather cells. The method includes automatically providing updated display data
representative of the plurality of weather cells based on at least one of an additional horizontal radar scan and an
additional vertical radar scan. [A242]

"System for and method of adjusting a vision system"

A method or apparatus can be used with an aircraft or other vehicle. The apparatus can include or the method can
use processing electronics configured to receive weather and airfield data associated with a weather report and
configured to: 1. adjust at least one operational parameter of the vision system in response to the received weather
report and airfield data, 2. adjust a display of an image derived from vision system data from vision system and
synthetic vision data from a synthetic vision system in response to the data associated with the weather report
detect, or 3. perform both operations 1 and 2. [A243]

"Automatic dependent surveillance broadcast (ADS-B) system for ownership and traffic situational
awareness"

The present invention proposes an automatic dependent surveillance broadcast (ADS-B) architecture and process,
in which priority aircraft and ADS-B IN traffic information are included in the transmission of data through the
telemetry communications to a remote ground control station. The present invention further proposes methods for
displaying general aviation traffic information in three and/or four dimension trajectories using an industry standard
Earth browser for increased situation awareness and enhanced visual acquisition of traffic for conflict detection.
The present invention enable the applications of enhanced visual acquisition of traffic, traffic alerts, and en-route
and terminal surveillance used to augment pilot situational awareness through ADS-B IN display and information in
three or four dimensions for self-separation awareness. [A244]

"Procedure for the detection and display of artificial obstacles for a rotary-wing aircraft"

A procedure for the detection and display of the ground and of obstacles through the use of detection means
installed onboard a vehicle, which detection means send measurement signals toward the ground and receive a
plurality of elementary plots (Pe) . The procedure makes it possible to create a grid of the ground along a horizontal
plane, with each ground cell (Ms (i,j) ) consisting of an elementary plot (Pe) having a minimum altitude Zmin (i,j) ) ,
and with each other elementary plot (Pe) corresponding to the ground cell (Ms (i,j) ) and having a different altitude
(Z.sub.n (i,j) ) , thereby forming an obstacle plot (Po.sub.n (i,j) ) . Each newly received elementary plot (Pe) is then
compared against the corresponding ground cell (Ms (i,j) ) and processed according to its altitude (Z.sub.n (i,j) ) .
The ground cells (Ms (i,j) ) and/or the obstacle plots (Po.sub.n (i,j) ) are displayed on display means in order to
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indicate to the pilot of the vehicle the potential obstacles other than the ground. [A245]

"System for mapping and tracking ground targets"

A system for autonomously mapping and tracking of ground targets at a location of interest has been disclosed.
The system comprises at least one user control center in operative communication with one or more data relay
satellites in Geostationary Equatorial Orbit (GEO) , the data relay satellites in operative communication with one or
more UAVs and/or SAR satellites with on-board different imaging sensors to obtain various types of imagery data
from the ground targets. The data relay satellites target specific constant communication with the user control
center and the UAVs and SAR satellites for continuous feedback and control. Moreover, the system process all raw
data obtained from the UAVs and SAR satellites to produce 2D and 3D Digital Elevation Models (DEMs) and high
resolution images, which are displayed on the user control center and/or selected mobile handheld devices. [A246]

"System and method for turbulence detection”

A aircraft hazard warning system or method can be utilized to determine a location of turbulence, hail or other
hazard for an aircraft. The aircraft hazard warning system can utilize processing electronics coupled to an antenna.
The processing electronics can determine an inferred presence of turbulence in response to lightning sensor data,
radar reflectivity data, turbulence data, geographic location data, vertical structure analysis data, and/or
temperature data. The system can include a display for showing the turbulence hazard and its location. [A247]

"Method for monitoring autonomous accelerated aircraft pushback"

A method for monitoring an autonomous accelerated pushback process in an aircraft equipped with an engines-off
taxi system is provided to maximize safety and facilitate the accelerated pushback process. The aircraft is
equipped with a monitoring system including a number of different kinds of sensors and monitoring devices
positioned to maximally monitor the aircraft's exterior ground environment and communicate the presence or
absence of obstructions in the aircraft's path while the pilot is controlling the engines-off taxi system to drive the
aircraft in reverse away from a terminal gate and then turn in place at a selected location before driving forward to
a taxiway. The sensors and monitoring devices may be a combination of cameras, ultrasound, global positioning,
radar, and LiDAR or LADAR devices, and proximity sensors located at varying heights adapted to continuously or
intermittently scan or sweep the aircraft exterior and ground environment during aircraft ground movement. [A248]

"Superpixel edges for boundary detection”

Various embodiments presented herein relate to identifying one or more edges in a synthetic aperture radar (SAR)
image comprising a plurality of superpixels. Superpixels sharing an edge (or boundary) can be identified and one
or more properties of the shared superpixels can be compared to determine whether the superpixels form the
same or two different features. Where the superpixels form the same feature the edge is identified as an internal
edge. Where the superpixels form two different features, the edge is identified as an external edge. Based upon
classification of the superpixels, the external edge can be further determined to form part of a roof, wall, etc. The
superpixels can be formed from a speckle-reduced SAR image product formed from a registered stack of SAR
images, which is further segmented into a plurality of superpixels. The edge identification process is applied to the
SAR image comprising the superpixels and edges. [A249]

"Stealth aerial vehicle"

An aerial vehicle having a low radar signature includes a first side on which turbine openings, and payload bays or
landing gear bays are disposed. A second side of the aerial vehicle is designed to have a smaller radar signature
than the first side. [A250]

"Transportation using network of unmanned aerial vehicles"

Embodiments described herein include a delivery system having unmanned aerial delivery vehicles and a logistics
network for control and monitoring. In certain embodiments, a ground station provides a location for interfacing
between the delivery vehicles, packages carried by the vehicles and users. In certain embodiments, the delivery
vehicles autonomously navigate from one ground station to another. In certain embodiments, the ground stations
provide navigational aids that help the delivery vehicles locate the position of the ground station with increased
accuracy. [A251]

"Enhanced flight vision system and method with radar sensing and pilot monitoring display"

An image processing system for enhanced flight vision includes a processor and memory coupled to the processor.
The memory contains program instructions that, when executed, cause the processor to receive radar returns data
for a runway structure, generate a three-dimensional model representative of the runway structure based on the
radar returns data, generate a two-dimensional image of the runway structure from the three-dimensional model,
and generate an aircraft situation display image representative of the position of the runway structure with respect
to an aircraft based on the two-dimensional image. [A252]
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"On-board meteorological radar having a rotating antenna"

A meteorological radar installed on board an aircraft, including a mechanical support fixed to a bulkhead of a nose
of the aircraft, wherein an antenna is mounted on the mechanical support to enable turning mobility around an axis
of rotation. The antenna includes a pedestal, on which at least one blade, extending radially along the axis of
rotation, is installed. A free side of the blade, along which a plurality of radiating elements is distributed, perceptibly
has the shape of a portion of conic in a plane including the axis of rotation. Because the blade is mobile only in
rotation along the axis of rotation, and the selection of the emission/reception direction is performed electronically,
not mechanically, the space and length requirements of the meteorological radar are fixed, whether the
meteorological radar is in operation or not, and are determined based on the eccentricity and parameter of the
conic. [A253]

"Method and apparatus for enhanced multi-node utilization of an electromagnetic state space"
Methods and systems are provided for efficiently packing nodes within an electromagnetic state space. [A254]

"Satellite having a plurality of directional antennas for transmitting and/or receiving air-traffic control
radio signals"

The invention comprises a satellite (1) having at least one transmitting and/or receiving unit (2) , which has an
antenna assembly (3) for transmitting and/or receiving air-traffic control radio signals (4) , wherein the antenna
assembly (3) has a plurality of directional antennas (6a to 6¢) , which each form a respective transmitting and/or
receiving sector (7a to 7c, 22a to 22e) within a defined transmitting and/or receiving area (21) and are designed to
transmit and/or receive air-traffic control radio signals (4) in the respective transmitting and/or receiving sector (7a
to 7c, 22a to 22e) of the directional antenna. [A255]

"Systems and methods for efficient reception and combining of similar signals received on two or
more antennas"

A radio signal processing system includes a first antenna, a second antenna, a first receiver communicatively
coupled to the first antenna, a second receiver communicatively coupled to the second antenna, a first processing
unit communicatively coupled to the first receiver and configured to receive a first signal from at least one of the
first antenna and the second antenna when the system is operating in a first mode, a second processing unit
communicatively coupled to the second receiver and configured to receive a second signal from the second
antenna when the system is operating in a first mode, and wherein the first processing unit is further configured to
receive a third signal from both the first antenna and the second antenna when the system is operating in a second
mode. [A256]

"Method and system for estimation and extraction of interference noise from signals”

A system for reception of electromagnetic waves in spectrum in which interference occurs comprising at least one
transmitter, at least one receiver configured to receive the received signal, a first memory portion configured to
store data relating to a point target response, a spectrum estimator configured to estimate the frequencies at which
interfering signals occur, at least one processor configured to generate an estimation of the interfering signals at
the frequencies estimated by the spectrum estimator, a second memory portion operatively connected to the at
least one processor configured to store the estimation of the components of the interfering signals, the at least one
processor configured to substantially reduce or eliminate radio frequency interfering signals from the received
signal utilizing the point target response and the estimation of the interfering signals, and a method to substantially
reduce or eliminate radio frequency interfering signals from for image data. [A257]

"Crossing traffic depiction in an ITP display"”

Provided are methods and systems for the disambiguation of an in trail procedure (ITP) vertical display by
calculating and rendering symbology on a plan view traffic collision avoidance system (TCAS) display. The
symbology represents an intersection point between the ground track of an ITP aircraft and the ground track of a
blocking aircraft and further represents an association between the intersection point and the respective ITP
blocking aircraft. [A258]

"System and method for ground navigation"

A method for determining a heading, velocity, and/or position of an aircraft includes receiving a first radar return at
a radar antenna for mounting to a first wing of the aircraft and receiving a second radar return at a radar antenna
mounted to a second wing of the aircraft where the first wing and the second wing extend from opposite sides of
the aircraft. The method also includes determining a velocity of each wing based on the radar returns using
processing electronics and calculating the heading, velocity, and/or position of the aircraft based on the determined
wing velocities using the processing electronics. [A259]

"Single antenna altimeter system and related method"
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A system and related method is disclosed for determining a range between a single antenna array and a radio-
frequency reflective surface. The system includes a frequency modulated continuous wave (FMCW) signal
generator which transmits the FMCW transmission signal through a pair of bias tees and a coupler prior to
reaching a circulator. The circulator selectively routes the transmission signal to the single antenna array for
transmission. As the transmission signal is reflected from the RF reflective surface, the single antenna array
receives the reflected FMCW reception signal. The coupler receives the reception signal and delays and selectively
routes the reception signal to a mixer which mixes the reception signal with a transmission signal input to create a
low frequency signal. The low frequency signal passes through the pair of bias tees, is converted to digital, and
received by a processor which determines the range to the reflective surface. [A260]

"Methods and apparatus for adaptive multisensor analisis and aggregation”

The present invention is directed to a self consistent method for adaptive implementation of overflying multi sensor
measurements and derivation of conclusions and determinations "agregants”, derived and/or developed from the
measured results and/or resulting from science-based processing design to integrate and process the measured
results and other data and scientific knowledge. Furthermore, the aggregants may be pertinent to determination of
status and proactive management models of the at least one distributed resource by a single or repeatable
implementation of one or several steps. [A261]

"Identifying obstacles in a landing zone"

Mechanisms for identifying obstacles in a landing zone are disclosed. A first polarization elevation angle matrix is
generated based on reflected radar signals having a first polarization sense. A second polarization elevation angle
matrix based on reflected radar signals having a second polarization sense that differs from the first polarization
sense is generated. The first polarization elevation angle matrix and the second polarization elevation angle matrix
are integrated to form an integrated elevation angle matrix that identifies first scatterers and second scatterers with
respect to the landing zone. [A262]

"Autothrottle retard control"

An autothrottle retard initiation method includes receiving an aircraft's ground speed, receiving the aircraft's vertical
speed, determining autothrottle retard initiation height based on the aircraft's ground speed, the aircraft's vertical
speed, and an aircraft vertical landing speed factor, receiving the aircraft's height above ground, and initiating
autothrottle retard when the aircraft's height above ground and the autothrottle retard initiation height are equal.
[A263]

"Passive ranging of a target"

In an embodiment, an apparatus includes a detector and a range finder. The detector is configured to determine a
direction to a target in response to a signal received from the target, and the range finder is configured to
determine a range to the target in response to the direction and independently of an amplitude of the signal. for
example, such an apparatus (e.g., a computer-based apparatus) may be disposed on tactical fighter aircraft, and
may be able to range (e.g., azimuth range or slant range) a target passively even if an accurate measure of the
amplitude of the signal received from the target is unavailable. [A264]

"Radar based tracking system for golf driving range”

A golf ball range target system that includes a golf target, a golf ball dispenser, at least one golf ball, a target
sensor, a tracking module, and a client computer is described. The golf target has a known geographic location
and includes at least one golf target area. The golf ball dispenser houses golf balls. Each golf ball is associated
with a particular player. The tracking module determines a golf ball flight trajectory for the golf ball associated with
the particular player. The target sensor determines whether the golf ball has landed in a target area. [A265]

"System and method for multiple spotlight synthetic radar imaging using random beam steering"

A spotlight synthetic aperture radar (SAR) image is generated by directing randomly a beam of transmitted pulses
at a set of two or more areas using a steerable array of antennas. Each area is illuminated by an approximately
equal number of the transmitted pulses. Then, a reconstruction procedure is applied independently to received
signals from each area due to reflecting the transmitted pulses to generate the image corresponding to the set of
areas. [A266]

"Bistatic inverse synthetic aperture radar imaging"

A bistatic synthetic aperture radar (SAR) imaging system and method include: combining each radar return pulse
from airborne radar platforms with a sinusoid, deskewing each reduced radar return pulse, estimating motion
parameters based on a maximum likelihood estimation (MLE) , performing MLE motion correction to generate
motion-corrected radar return pulses, acquiring position and velocity estimates of the airborne radar platforms and
scattering locations, defining bistatic range and velocity vectors, defining new bistatic range and velocity vectors in
a new set of orthogonal axes, projecting vector distance differences between the radar scattering locations along
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the new set of orthogonal axes to generate new range and velocity measurements along the new set of orthogonal
axes, converting the new range and velocity measurements to map Doppler frequency into cross-range, and
forming a bistatic SAR image in range and cross-range based on cross-range extent derived from the Doppler
frequency mapping. [A267]

"System and method for defense against radar homing missiles"

A defensive interceptor missile is provided for defending a target against a radar-homing attack missile. A Missile
Anti-Ship Kill Enhancement System (MASKES) comprises a defensive missile with digital RF memory device for
(a) receiving radar signals from an attack missile, (b) processing received attack missile signals, and (c)
transmitting amplified, Doppler shifted signals toward the attack missile such that the attack missile would interpret
signals as being reflected off ship and target the source of the reflective signal, the defensive interceptor missile.
[A268]

"SAR image formation"

SAR imaging method that includes applying PRF decimation to range-compressed 1Q data to generate PRF-
decimated range-compressed IQ data for each image block of an image and applying motion compensation to the
PRF-decimated range-compressed 1Q data to generate motion-compensated data for each image block. The
method includes computing first stage image values at image grid point intersections of iso-range lines and vertical
grid lines for each image bock based on the motion-compensated data for each image block. The method also
includes computing second stage image values for the image grid point intersections by interpolation using the first
stage image values at the image grid point intersections and correcting image phase of the second stage image
values for the image grid point intersections to generate phase-corrected image values for each image block. The
method includes generating a full-resolution SAR image by summing the phase-corrected image values for each
image block. [A269]

"Situational awareness personal service"

A situational awareness personal service (SAPS) receives data records from a wide variety of data sources and
provides real-time, tailored, situational awareness (SA) information to subscribers. The SA information, which can
include course of action recommendations and threat assessments, can be made available and affordable to the
general public. Subscribers may view the SA information using commercial off the shelf (COTS) devices, such as
laptop computers, smartphones, and existing onboard integrated displays. In one aspect, transportation platforms
can provide local observation data, such as radar tracking data, to the SA personal service in exchange for tailored
SA information. [A270]

"Method for determining a result path of an aircraft, associated device and computer program
product"

A method for determining a result path of an aircraft, the result path including a set of successive positions of the
aircraft between an initial global point and a final global point that are predetermined for a mission of the aircraft is
provided. The aircraft includes a plurality of calculating members, each able to guide the aircraft during at least part
of the mission and to calculate an elementary path of the aircraft during that part, each elementary path including a
set of successive positions of the aircraft between an initial elementary point and a final elementary point. The
device includes calculating a portion of the result path from elementary paths coming from at least two distinct
calculating members. [A271]

"Multi-stage detection of buried IEDs"

A surveillance system includes a multi-propeller aircraft having a main propeller and a plurality of wing unit
propellers, a housing that houses the main propeller and the wing unit propellers, an optical video camera, an ultra-
wideband (UWB) radar imaging system, a control system for controlling flight of the multi-propeller aircraft from a
remote location, and a telemetry system for providing information from the optical camera and the ultra-wideband
(UWB) radar imaging system to a remote location. [A272]

"Aviation display depiction of weather threats"

A method for indicating a weather threat to an aircraft is provided. The method includes inferring a weather threat
to an aircraft and causing an image to be displayed on an aviation display in response to a determination by aircraft
processing electronics that the inferred weather threat to the aircraft is greater than a measured weather threat to
the aircraft. [A273]

"Passive phased array imager using sub-phase sampling CMOS detectors and a smart ROIC"

A passive phased array imager includes a plurality of antennas, disposed on a substrate, for receiving a wavefront
from a target, and a coplanar waveguide, disposed in the substrate and coupled to the plurality of antennas. Also
included is a plurality of detectors, disposed across the coplanar waveguide for sampling the received wavefront,
and providing multiple output voltages to an imaging circuit for displaying information contained in the received
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wavefront. The plurality of antennas includes at least two dipoles coupled to the coplanar waveguide, and the two
dipoles are spaced by a predetermined length to provide a standing wave at a frequency of interest. [A274]

"Free-hand scanning and imaging"

Wideband synthetic aperture radar (SAR) imaging. A probe transmits a signal through its aperture incident to an
object located in a medium of interest remotely from the probe. The probe receives through the aperture a plurality
of nonuniformly sampled reflected signals from the object as the probe moves in a measurement plane located a
predetermined distance from the object. A processor executes a SAR-based reconstruction algorithm to generate
an image. [A275]

"Systems and methods for providing ATC overlay protocols"

An embodiment of the present invention sets forth a method for modulating a signal to include broadcast data,
modulating the signal to include an overlay message comprising an address and data for an intended recipient,
and transmitting the modulated signal including both the broadcast data and the overlay message including the
address and data for the intended recipient. Another embodiment of the present invention sets forth a method for
modulating a plurality of signal transmissions to include broadcast data, modulating the plurality of signal
transmissions with an overlay message wherein the overlay message comprises a respective plurality of data
segments, and transmitting the plurality of signal transmissions including both the broadcast data and the overlay
message including the respective plurality of data segments. Further embodiments of the present invention set
forth additional methods and related systems. [A276]

"Wide band clear air scatter doppler radar"

Systems and methods for measuring wind speed and direction in clear air conditions using a wide band Doppler
radar in accordance with embodiments of the invention are disclosed. In one embodiment of the invention, a wide
band Doppler radar system includes an antenna assembly includes at least one transmit antenna and at least one
receive antenna, a transceiver connected to the antenna assembly configured to transmit a radar beam includes a
transmit signal on a Ka-band carrier frequency and receive a backscattered radar beam includes a carrier
frequency that is frequency shifted relative to the transmitted Ka-band carrier frequency of the backscattered radar
beam, a data acquisition system connected to the transceiver configured to estimate a wind velocity vector by
calculating a Doppler shift between at least one transmitted radar beam and at least one received backscattered
radar beam. [A277]

"Systems and methods for monitoring airborne objects"

Systems and methods for monitoring airborne objects are described herein. An air traffic management (ATM)
system is provided that includes a memory device for storing data and a processor coupled to the memory device.
The processor is programmed to receive object data associated with each of a plurality of airborne objects
transmitted by at least one remote sensor device and generate an air traffic map to display a present location and a
flight path for each airborne object based on the received object data. The object data includes situational
awareness information for each airborne object and real-time position information for the at least one remote
sensor device. [A278]

"Method and device for guiding an aircraft during a low level flight"

A calculation unit configured to define a safety corridor, whose width is increased compared with a nominal width,
at least by one width of an escape trajectory with a spiral climb of the aircraft, wherein the safety corridor that is
thus defined by the calculation unit is used by a construction unit for forming a flight trajectory for a low level flight
of an aircraft. [A279]

"Obstacle and terrain warning radar system for a rotorcraft"

Obstacle and terrain warning radar system (1) for a rotorcraft (2) , the system having at least two assemblies (10) ,
each having at least one radar unit, said rotorcraft (2) including at least one main rotor (20) having at least two
blades (22) and a rotor head (23) . Each radar unit transmits a centrifugal radar beam (17) with angular beam width
in azimuth .alpha. of at least 5.degree. and beam width in elevation .epsilon. of at least 5.degree.. Said assemblies
(10) of at least one radar unit are positioned directly on said rotor head (23) between said blades (22) , said radar
system (1) electronically scanning the surroundings with angular coverage in elevation of at least +/-15.degree.
and mechanically scanning the surroundings with angular coverage in azimuth of 360.degree., and then informing
the pilot of said rotorcraft (2) . [A280]

"Navigator alignment using radar scan”

The various technologies presented herein relate to the determination of and correction of heading error of
platform. Knowledge of at least one of a maximum Doppler frequency or a minimum Doppler bandwidth pertaining
to a plurality of radar echoes can be utilized to facilitate correction of the heading error. Heading error can occur as
a result of component drift. In an ideal situation, a boresight direction of an antenna or the front of an aircraft will
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have associated therewith at least one of a maximum Doppler frequency or a minimum Doppler bandwidth. As the
boresight direction of the antenna strays from a direction of travel at least one of the maximum Doppler frequency
or a minimum Doppler bandwidth will shift away, either left or right, from the ideal situation. [A281]

"Electronic device for preventing an accidental touch and operating method thereof"

An electronic device for preventing an accidental touch and an operating method thereof are disclosed, where the
electronic device includes a first input device, a second input device, synthetic aperture radar and a main system.
The synthetic aperture radar can sense whether a charged body is positioned near the second input device. When
the charged body is positioned near the second input device, a voltage state of the synthetic aperture radar is
pulled to a first logic level. When the voltage state of the synthetic aperture radar is in the first logic level, the main
system disables the first input device. [A282]

"Method of system compensation to reduce the effects of self interference in frequency modulated
continuous wave altimeter systems"

An altimeter system is provided. The altimeter system includes a receiver mixer including an antenna-input and a
local-oscillator-input, a transceiver circulator communicatively coupled to an antenna via a transmission line having
a selected length and communicatively coupled to the antenna-input of the receiver mixer, and a transmitter
configured to output a transmitter signal to the antenna via the transceiver circulator. The transmitter signal is
frequency modulated with a linear ramp. The transmitter is communicatively coupled to the receiver mixer to input
a local oscillator signal at the local-oscillator-input of the receiver mixer. The receiver mixer is communicatively
coupled to input a target-reflected signal from the antenna at the antenna-input of the receiver mixer. The selected
length of the transmission line is set so that a composite-leakage signal at the antenna-input of the receiver mixer
has a linear phase across a sweep bandwidth. [A283]

"Aircraft location system for locating aircraft in water environments”

A method and apparatus for an aircraft location system comprising an aircraft structure and a number of acoustic
reflectors associated with the aircraft structure. The number of acoustic reflectors is configured to generate first
sound signals in response to receiving second sound signals. [A284]

"Airborne biota monitoring and control system"

Apparatus and methods for an airborne biota monitoring and control system are disclosed. Radar and laser/optical
sensors are used to detect insects, with detection zones being over water in some embodiments to reduce
backscatter clutter. A pest control laser or small autonomous or radio controlled aircraft under automated or human
control may be used to disable a targeted flying insect. One embodiment includes use of a head-mounted display
for displaying insect targeting information superimposed on a real landscape view. Technologies such as adaptive
lens, holographic optical elements, polarized radar and/or laser beams, light amplifiers and light guides, thin disk,
spinning disk, or vertical cavity surface emitting lasers enhance performance of the apparatus or reduce cost of the
apparatus. Also disclosed are methods of discrimination of insect types using spectral information and dynamic
relative variation of spectral intensities at different wavelengths reflected from an insect in flight. [A285]

"Method of eliminating spurious echoes in SAR imaging"

A method of eliminating spurious echoes in SAR imaging comprises a step Etpl of defining the SAR imaging
parameters, a step Etp2 of calculating the spectrum of the signal received, in each distance bin, of a zone of
interest 51, a step Etp3 of filtering the spectra in each distance bin, a step Etp4 of SAR imagette 51 formation and
a step Etp5 of concatenating the SAR imagettes 51 to form the final SAR image. [A286]

"Multi-link transponder for aircraft and method of providing multi-link transponder capability to an
aircraft having an existing transponder”

A transponder system that is adapted to be positioned in an aircraft includes a transponder that is adapted to
transmit information pertaining to the aircraft in which the transponder is positioned includes at least one receiver
that is adapted to receive information including information pertaining to another aircraft. The receiver (s) is
adapted to receive different types of data on multiple different frequencies. A display, which may be integral with
the system housing or remotely mounted, is adapted to display (i) information received by said receiver and/or (ii)
information to guide user input selection of information transmitted by said transponder. The housing houses the
transponder, the receiver and, in one embodiment, the display. The existing transponder in the aircraft can be
removed thereby leaving an opening in the aircraft and the transponder installed in the opening. [A287]

"Automatic tracking camera system"

An automatic tracking camera system includes: an image pickup unit, a driving unit for rotating the image pickup
unit in panning or tilting direction, a signal receiver for receiving an object information signal, an image signal
processor for recognizing an object in an image and detecting motion of the object in the image, a controller for
controlling the image pickup unit, the driving unit, and the image signal processor, and a memory for storing, for
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each passageway, standby positions at which the image signal processor detects the object. The controller
calculates an approaching passageway and angle of the object, selects a corresponding standby position from the
standby positions stored in the memory, drives the driving unit and a lens apparatus to the standby position, and
controls, when the image signal processor recognizes the object, the driving unit and the lens apparatus to
automatically track the object based on detected information. [A288]

"Method for locating aircraft which is independent of any satellite navigation system"

The present invention relates to a method for locating an aircraft (A.sub.k) , the said aircraft (A.sub.k) being
equipped with at least one device for sending and receiving ADS-B signals, a set of ADS-B communication
beacons being deployed on the ground, the position of each of the said ADS-B beacons being known, the said
locating method comprising: a step of calibrating the time biases of the ADS-B beacons with a view to correcting
the synchronization discrepancies when sending, by means of the calculation of the time discrepancy existing
between the ADS-B beacons (B1, B2) upon reception of downgoing ADS-B signals sent by a set of aircraft
equipped with at least one device for sending ADS-B signals, a step of calculating the pseudo-distances between
the said aircraft (A.sub.k) and the said ADS-B beacons deployed on the ground, on the basis of the upgoing ADS-B
signals. [A289]

"Apparatus and method for short dwell inverse synthetic aperture radar (ISAR) imaging of turning
moving vehicles"

An apparatus and method for generating a radar image including acquiring a first plurality of data in a first domain,
wherein one or more of the first plurality of data include data of a moving target engaged in a turning motion at a
rotational rate greater than a threshold, converting the first plurality of data from the first domain to a second
plurality of data in a second domain, wherein the second domain is a first two-dimensional transformation of the
first domain, extracting one or more of the second plurality of data, converting the one or more of the extracted
second plurality of data to a third plurality of data in a third domain, wherein the third domain is a second two-
dimensional transformation of the second domain, phase compensating the third plurality of data, and transforming
the phase compensated third plurality of data to generate the radar image. [A290]

"Extended life, timed pinger for aircraft"

A system monitors geographical information for location of an aircraft and supplies that information to a
sunrise/sunset calculator that feeds location and sunrise/sunset data to a controller. The controller controls
operation of a pinger, limiting its hours of operation to save battery power and extend the time period within which
the pinger is audible. The hours of operation are pre-programmed to consist of a time range from sunrise to sunset
or from a time after sunrise to a time before sunset. [A291]

"System and method of displaying convective weather on a weather radar display”

A convective weather graphic element generator system generates graphic elements associated with severe
convective weather for presentation on a display on an aircraft. An exemplary system employs a weather radar and
a processing system. The processing system determines a value associated with the detected convective weather
based on the received weather radar returns detected by the weather radar, compares the value associated with
the detected convective weather with a threshold, and generates a graphic element for a region of airspace when
the value associated with the detected convective weather exceeds the threshold. The display is configured to
concurrently present the weather reflectivity information generated by the weather radar and the graphic element
associated with the convective weather, wherein portions of both the presented graphic element and the presented
weather reflectivity information of the corresponding area are concurrently visible on the display. [A292]

"Detection of low observable objects in clutter using non-coherent radars"

A method and an apparatus for detection and tracking of one or more objects in land clutter, including strong clutter
and low observable (LO) objects such as a humans, animals, vehicles, and small, low-flying aircraft using a non-
coherent radar or the amplitude output of a coherent radar. The preferred embodiment of the method and
apparatus uses an X-band, maritime, non-coherent radar and the Doppler spectra computed from the high-
frequency amplitude modulations produced by the object interacting with the land-based clutter to determine the
presence, velocity, and track of the object. [A293]

"Measurement of bladed rotors"

Measurement of bladed rotors and, more particularly, speed measurement of bladed rotors in a turbine engine
using microwave probes is described. In one embodiment, an apparatus for measuring bladed includes a
microwave sensor that radiates a microwave signal toward a bladed rotor and receives a reflected microwave
signal from the bladed rotor, a radio frequency module that generates the microwave signal radiated by the
microwave sensor and down-converts the reflected microwave signal into a down-converted signal, and a main
processing module configured to generate an output pulse train signal representative of a speed of the bladed rotor
based on the down-converted signal. In another embodiment, a method for measuring bladed rotors is described
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including radiating a microwave signal, receiving a reflected microwave signal, down-converting the reflected
microwave signal, and generating an output pulse train signal representative of a speed of a bladed rotor based on
the down-converted signal. [A294]

"Wavefront compensation in optical synthetic aperture imaging processors"

There is provided a System and method of wavefront compensation in a synthetic aperture imaging system. A
return signal data representative of a signal reflected by a target area to be imaged is received. A compensation
phase figure corresponding to a wavefront compensation to be applied is provided. The compensation phase figure
is added or otherwise applied to the phase pattern of the return signal data in order to obtain a compensated phase
pattern. An optical beam is spatially modulated according to the compensated phase pattern to produce a
modulated optical beam such that the compensation phase figure produces a wavefront compensation on the
optical beam. An image of the target area is optically generated using the modulated optical beam. [A295]

"Higher order processing for synthetic aperture radar (SAR)"

A method for processing received return signals in a visual synthetic aperture radar (ViSAR) system is provided.
The method includes receiving a plurality of pulsed radar return signals over a time period corresponding to a
plurality of data frames. From this data, processing is performed to generate a SAR image for each single data
frame of the plurality of data frames. In parallel, the radar pulses used to form the image frames are buffered into a
longer pulse sequence that is used to perform the detection processing, including identifying targets as having
characteristics associated with one or more predetermined motion classes according to phase changes sensed
between data frames. A visual indication of targets associated with a predetermined motion class is generated, and
overlaid onto one of the SAR images. [A296]

"Intelligent radar detection device and method thereof"

An intelligent radar detection device and method thereof comprise an airport signal detection device detecting a
specific airport signal intensity for judging if the device enters an airport, a radio communication device identifying a
takeoff of the airplane and reporting location information of the device after the airplane lands, a GPS device
acquiring GPS data to ensure the location information, and a system power respectively connected to the radio
communication device, the airport signal detection device, and the GPS device. The radio communication device is
respectively connected to the airport signal detection device and the GPS device. The present invention for
locating and tracking packages and goods transported through aviation can automatically identifies if the device
enters the airport to turn off the radio communication function. The present invention also automatically identifies
the takeoff of and the landing of the airplane to turn on the radio communication function. [A297]

"Aircraft avoidance method and drone provided with a system for implementing said method"

A method enabling an aerial drone not having a TCAS system to avoid an intruder aircraft, the method including
the steps of acquiring the position of the intruder aircraft in order to determine the distance between the aerial
drone and the intruder aircraft, measuring the angular speed of the intruder aircraft in a horizontal plane, and
determining whether the intruder aircraft is fitted with a TCAS system, and, if so, receiving a resolution advisory
transmitted by the TCAS of the intruder aircraft and following a previously-determined avoidance path. The
invention also provides a drone fitted with a system implementing the method. [A298]

"Pose estimation using long range features"

Aspects of the present disclosure relate to using an object detected at long range to increase the accuracy of a
location and heading estimate based on near range information. for example, an autonomous vehicle may use data
points collected from a sensor such as a laser to generate an environmental map of environmental features. The
environmental map is then compared to pre-stored map data to determine the vehicle's geographic location and
heading. A second sensor, such as a laser or camera, having a longer range than the first sensor may detect an
object outside of the range and field of view of the first sensor. for example, the object may have retroreflective
properties which make it identifiable in a camera image or from laser data points. The location of the object is then
compared to the pre-stored map data and used to refine the vehicle's estimated location and heading. [A299]

"Harmonizing code from independent airborne aircraft identification systems"

An Automatic Dependent Surveillance-Broadcast (ADS-B) system, and method of harmonizing a transponder
Squawk code and an ADS-B system, ensures that a Squawk code broadcast by the ADS-B system matches the
transponder Squawk code. The transponder Squawk code is transmitted from a transponder positioned onboard an
aircraft and the transmitted transponder Squawk code with a device positioned onboard the aircraft. A Squawk
code input of an ADS-B Squawk code to be transmitted with the ADS-B system is received. The ADS-B Squawk
code is compared with the received transmitter Squawk code using a comparator and the pilot is informed whether
the transmitter Squawk code matches the ADS-B Squawk code. A message formatter generates a message that
includes the ADS-B Squawk code. A wireless transmitter broadcasts the ADS-B Squawk code generated by the
message formatter. [A300]
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"On-board radar apparatus, object detection method, and object detection program”

An on-board radar apparatus includes a transmission wave generating unit configured to generate a first
modulated wave, a second modulated wave, and a third modulated wave which are different from each other, a
transmitting antenna configured to transmit a transmission wave based on the first modulated wave, the second
modulated wave, and the third modulated wave, a receiving antenna unit configured to receive a reception wave
arriving by allowing the transmission wave to be reflected by an object, and an azimuth detecting unit configured to
detect a signal based on the first modulated wave, the second modulated wave, and the third modulated wave from
the reception, wave and to detect an azimuth of the object based on the detected signal. [A301]

"Long range weather information display system and method"

A system and method of displaying weather data related to weather for an aircraft can include receiving onboard
weather data and external weather data. A vertical weather profile is provided on a display based on the onboard
weather data and the external weather data. Display includes a first portion associated with a first range closest to
the aircraft and a second portion associated with a second range farthest from the aircraft. First images of weather
in the first range are provided on the first portion in response to the onboard weather data and second images of
the weather in the second range are provided on the second portion in response to the external weather data.
Blended images can be provided on a blended portion between the first range and the second range. [A302]

"System and method for ice detection”

A hazard warning or weather radar system or method can be utilized to determine a location of ice. The system
and method can be used in an aircraft. The aircraft weather radar system can include a radar antenna and a
processor. The radar antenna receives radar returns. The processor can: 1. identify on a display a region of
potential ice associated with a blow off region in response to the radar returns, temperature data, and wind data, 2.
identify on a display a region of potential ice associated with a stratiform region in response to radar returns,
temperature data, and a history of convective cells in the stratiform region, or 3. perform both 1 and 2. [A303]

"Route image generating system, device, and method"

A present novel and non-trivial system, device, and method for generating a route image presentable on a display
unit is disclosed, where a route may be presented to draw a viewer's attention to one or more objects located along
or below the route. An image generator ("IG") may be configured to receive navigation data, receive object data,
construct one or more raised ground track profiles as a function of the first elevations and one or more object
clearance distances, identify, if any, one or more penetrated segments of one or more raised ground track profiles,
and generate an image data set representative of an image of a divisible route configured to present a plurality of
route section highlighters comprised of one or more first route section highlighters corresponding to non-penetrated
segment (s) and at least one second or subsequent route section highlighters corresponding to first or subsequent
penetrated segment (s) , respectively. [A304]

"Multi-elevational antenna systems and methods of use"

The present disclosure provides systems and methods associated with an antenna system comprising a tension
member configured to be towed by an aerial platform and/or secured to an orbiting satellite. In some embodiments,
a first end of the tension member may be secured to the aerial platform and the second end may extend unsecured
from the aerial platform at a different elevation than the first end. A plurality of antenna assemblies, each
comprising at least one antenna, may be secured to and spaced along the length of the tension member. Each of
the plurality of antennas may be adapted for use with a particular frequency or frequency bandwidth. for example,
each of the plurality of antennas may be adapted or tuned for one or more frequencies useful for synthetic aperture
radar (SAR) . In some embodiments, a receiving system, a communication link, and/or an antenna location system
may be utilized. [A305]

"Terrain detection and classification using single polarization SAR"

The various technologies presented herein relate to identifying manmade and/or natural features in a radar image.
Two radar images (e.g., single polarization SAR images) can be captured for a common scene. The first image is
captured at a first instance and the second image is captured at a second instance, whereby the duration between
the captures are of sufficient time such that temporal decorrelation occurs for natural surfaces in the scene, and
only manmade surfaces, e.g., a road, produce correlated pixels. A LCCD image comprising the correlated and
decorrelated pixels can be generated from the two radar images. A median image can be generated from a
plurality of radar images, whereby any features in the median image can be identified. A superpixel operation can
be performed on the LCCD image and the median image, thereby enabling a feature (s) in the LCCD image to be
classified. [A306]

"Wide beam SAR focusing method using navigation solution derived from autofocus data"
An algorithm for deriving improved navigation data from the autofocus results obtained from selected image blocks
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in a wide-beam synthetic aperture radar (SAR) image. In one embodiment the navigation error may be
approximated with a vector of low-order polynomials, and a set of polynomial coefficients found which results in a
good phase error match with the autofocus results. In another embodiment, a least squares solution may be found
for the system of equations relating the phase errors at a point in time for selected image blocks to the navigation
error vector at that point in time. An approach using low sample rate backprojection (150) initially to select suitable
image blocks, and full sample rate backprojection (156) for the selected image blocks, followed by full sample rate
backprojection (164) for the image, using the improved navigation solution, may be used to reduce the
computational load of employing the algorithm. [A307]

"Pulse radar ranging apparatus and ranging algorithm thereof"

A pulse radar ranging apparatus and a ranging algorithm thereof are provided. The pulse radar ranging apparatus
includes a radio frequency pulse generator, a radio frequency filter, a radio frequency switch and a transceiver
aerial. The radio frequency pulse generator generates a pulse signal. The radio frequency filter receives the pulse
signal and generates a high-pass filter signal, wherein the high-pass filter signal includes a radio frequency pulse
reference signal. The radio frequency switch controls an output of the radio frequency pulse reference signal. The
transceiver aerial transmits the radio frequency pulse reference signal. The radio frequency pulse reference signal
contacts an object and generates a return signal, and the transceiver aerial receives the return signal. The ranging
algorithm processes and analyzes the signals obtained by the pulse radar ranging apparatus, and calculates a
distance between pulse radar ranging apparatus and the object by using polynomial interpolation. [A308]

"Terrain awareness system with obstruction alerts"

Current TAWS systems generally do not provide alerts based on structures or wire obstacles. Such structures and
wire obstacles include transmission and electrical wires, and power lines, bridges, and buildings. The current
system allows just such alerting. Such alerts are particularly useful for helicopter aircraft, which commonly fly at
heights where such structures and obstacles are present near the normal flying altitude of the aircraft. Certain
implementations of the system and method include a method of creating an obstacle for use in a terrain awareness
warning system, including: receiving data about a first terminus of an obstacle, receiving data about a second
terminus of the obstacle, constructing a virtual volume about the first and second termini and a volume
therebetween, and storing the virtual volume, whereby a database may be constructed of virtual volumes for use in
addition to terrain information to provide alerting on obstacles for an aircraft. [A309]

"Multi-elevational antenna systems and methods of use"

The present disclosure provides systems and methods associated with an antenna system comprising a tension
member configured to be towed by an aerial platform and/or secured to an orbiting satellite. In some embodiments,
a first end of the tension member may be secured to the aerial platform and the second end may extend unsecured
from the aerial platform at a different elevation than the first end. A plurality of antenna assemblies, each
comprising at least one antenna, may be secured to and spaced along the length of the tension member. Each of
the plurality of antennas may be adapted for use with a particular frequency or frequency bandwidth. for example,
each of the plurality of antennas may be adapted or tuned for one or more frequencies useful for synthetic aperture
radar (SAR) . In some embodiments, a receiving system, a communication link, and/or an antenna location system
may be utilized. [A310]

"Guided wave radar level gauge system with dielectric constant compensation through multi-
frequency propagation”

The present invention relates to a method of determining a filling level of a product contained in a tank by
propagating a first transmitted electromagnetic signal in a first frequency range and a second transmitted
electromagnetic signal in a second frequency range different from the first frequency range along a transmission
line probe towards a surface of the product in the tank, receiving a first reflected electromagnetic signal in the first
frequency range and a second reflected electromagnetic signal in the second frequency range, and determining
the filling level based on a time-of-flight of the first reflected electromagnetic signal and a difference in time-of-flight
of the first reflected electromagnetic signal and the second reflected electromagnetic signal. [A311]

"System and method for weather detection using more than one source of radar data"

A radar system can include electronics configured to receive communications from a terrestrial location. The
communications can include composite weather data from a plurality of sources and scheduling data. The
scheduling data can include an indication of timing for sending local weather data sensed by an airborne radar
system to the terrestrial location. The terrestrial system can provide composite weather radar data to an airborne
source. [A312]

"Systems and methods for enhanced awareness of obstacle proximity during taxi operations"

Systems and methods for predicting and displaying targets based on height in relation to the wing, wingtip or other
elements of the aircraft, such as engine nacelles. The location of ground obstacles is based on radar returns (from
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sensors deployed on the ownship) , aircraft surveillance data, and/or an airport moving map database. [A313]

"Three dimensional radar system using usual radars installed in sea facilities"

There is provided a three-dimensional radar system by using the combination of commercialized usual radars for
vessels at relatively low price so as to enable to strengthen the surveillance capability about aircrafts flying at low
altitude and strengthen the surveillance capability on the sea and in the air to protect important facilities of a port

with more developed than the conventional surveillance system of monitoring only ships or vessels in a port while
overcoming the operational limitation of VTS (Vessel Traffic Service) . [A314]

"System and method for aircraft navigation based on diverse ranging algorithm using ADS-B
messages and ground transceiver responses”

A method of aircraft navigation via receiving signals emitted by other aircraft and corresponding reply message
transmitted by ground transceivers and the using a new diverse-ranging algorithm that solves for the positions of a
eavesdropping aircraft and the positions of direct-reply aircraft emitting the signals received by the eavesdropping
aircraft. [A315]

"Method to determine the location of a receiver"

A method, device, system and use for determining a distance, location and/or orientation including the at least
relative determination of a position of at least one object using at least two active anchors. A first signal is emitted
by a first of the two anchors and is received at the object and by a second of said two anchors. A phase
measurement is performed at said second anchor and wherein a distance determination with respect to said first
anchor is performed and/or the distance from said first anchor to said second anchor is known. A second,
particularly electromagnetic, signal is emitted from said second anchor, and information on phase measurement
and distance between said first and second anchors is made available to a computation unit and at least one
phase measurement respectively of said first and second signal is performed at said object and made available to
said computation unit. [A316]

"Aircraft capable of hovering, aircraft maneuvering assist method, and interface”

An aircraft capable of hovering, and characterized by having at least one sensor, which has a plane sweep region
and is designed to acquire, when the aircraft is maneuvering, values of respective distances between first points on
an obstacle within the plane sweep region, and a second point on the aircraft, and a control unit designed to
generate an alarm signal when at least one of the first points lies within a safety region containing the second point
on the aircraft. [A317]

"Obstacle information system of a helicopter"

An obstacle information system and method for a helicopter with a warning information processor (3) and a display
unit (1) for any obstacle (2) within a predetermined minimum distance d4. Said warning information processor (3) is
fed with information related to detected distance d5 and direction of said at least one obstacle (2) detected by an
obstacle sensor system (4) to compute and prepare the information for presentation on the display unit (1) . Said
display unit (1) comprises at least an indication area with a central circular surface (6) and a concentric ring-shaped
area (7) around the circular surface (6) . Said circular surface (6) is used exclusively for alerts. The ring-shaped
area (7) is used for both. Warnings and alerts and the repartition in the indication area of circular surface (6) and
ring-shaped area (7) are dependent on the detected distance d5 of said at least one obstacle (2) . [A318]

"Aircraft comprising an onboard weather radar antenna provided with inclined panels"

An aircraft comprising a fuselage and a radome fixed to the fuselage. The radome defines a housing and the
fuselage comprises a sealed bulkhead closing the housing. A weather radar antenna comprises a main panel. A
plurality of peripheral panels are arranged around the main panel, inclined from a planar surface of the main panel
and located on the same side of the planar surface. The housing contains the antenna which is mounted on the
fuselage through a mechanical support fixed to the fuselage and to the weather radar antenna on the same side of
the planar surface as the peripheral panels. A bird strike shield is located between the antenna and the sealed
bulkhead. The shield comprises a dome with a top and a base, the base being fixed to the aircraft fuselage. An
opening is formed at the top of the dome through which the mechanical support passes. [A319]

"Proximity warning system for helicopters"

A proximity warning system for a helicopter (22) comprising at least two radar units (1-3) , preferably three radar
units (1-3) arranged to transmit microwaves and receive reflections of said microwaves from obstacles (10) . The at
least two radar units (1-3) are fixed next to a main rotor head (s) (20) of the helicopter (22) for horizontally scanning
an entire environment of 360.degree. around the helicopter (22) , all of said at least two radar units (1-3) operating
essentially at the same frequency. [A320]

"Passive range estimating engagement system and method"
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A system and method for determining a 3-dimensional target position and velocity using 2-dimensional IR sensor
angular measurements for objects travelling in a ballistic manner within an IR sensor's field of view (FOV) .
Resulting 3-dimensional states may be used to generate updated inputs for correlation and object selection to drive
missile guidance and intercept operations. [A321]

"System and method for social networking of aircraft for information exchange"

A system and method for exchanging information between aircraft (210) . Sensors on a first aircraft (210) provide
data about the first aircraft's environment, including hazards such as turbulence, icing, lightning, or birds. The
system transmits the data to receiving systems in other aircraft (210) , which display the data, to warn the pilots
flying the other aircraft of potential hazards. The pilot of the first aircraft may supplement the information with visual
observations, about birds or unmanned aerial vehicles, for example. In one embodiment, the information is
transmitted from aircraft to aircraft over a data link using ADS-B. In another embodiment, a first aircraft may
transmit data to a second aircraft, which may relay, or re-transmit, the data to a third aircraft. [A322]

"Collision-avoidance system for ground crew using sensors"

A ground crew collision-avoidance system includes a plurality of radar sensor modules that each emit a radar
signal, receives at a radar detector radar return signals corresponding to reflections of the emitted signal from a
ground object, and transmits radar information associated with the received radar signal reflections reflected from
the ground object, wherein each of the plurality of radar sensor modules are uniquely located on a surface of an
aircraft that is at risk for collision with a ground object while the aircraft is being towed, a gateway unit that receives
the radar information transmitted from the radar sensor module and transmits information associated with the
received radar information, and a ground crew alert indicator that receives the information transmitted by the
gateway unit and that presents a graphical alert icon on a display. The display indicates a likelihood of collision
between the aircraft and the ground object. [A323]

"Damage proxy map from interferometric synthetic aperture radar coherence"

A method, apparatus, and article of manufacture provide the ability to generate a damage proxy map. A master
coherence map and a slave coherence map, for an area prior and subsequent to (including) a damage event are
obtained. The slave coherence map is registered to the master coherence map. Pixel values of the slave
coherence map are modified using histogram matching to provide a first histogram of the master coherence map
that exactly matches a second histogram of the slave coherence map. A coherence difference between the slave
coherence map and the master coherence map is computed to produce a damage proxy map. The damage proxy
map is displayed with the coherence difference displayed in a visually distinguishable manner. [A324]

"Rapid determination of model transitions for interacting models with bounded parameters”

A state estimation system utilizing an Interacting Multiple Model (IMM) architecture and algorithms that can
transition between different regimes of operation described by multiple models. Each individual model includes
states, whose dynamics can be modeled, as well as extrinsic parameters, such as inputs to the system and sensor
biases, whose dynamics cannot be modeled, but which are constrained to lie within a known range of values.
[A325]

"Anti-rocket system"

A counter-flying object system that includes a sensor array including an active sensor for detecting and tracking the
flying object. An interceptor missile launcher for launching an interceptor to intercept the flying object, wherein upon
launching of the interceptor, the sensor array determines the location of the interceptor and sends the object's and
interceptor's locations to a control system. The control system provides mission data to the interceptor based on
the object's and interceptor's locations for guiding the interceptor toward the flying object and activating a
fragmentation warhead on or in the vicinity of the flying object when a lethality criteria is met. [A326]

"Methods and systems for presenting weather hazard information on an in-trail procedures display"

Systems and methods for improving situational awareness on an in-trails procedures display. A radar system
transmits a radar signal and receives and stores weather radar reflectivity values into a three-dimensional
reflectivity values indicate the presence of a weather hazard and generates one or more weather hazard icons
based on the stored weather reflectivity values. An in-trail procedures display device displays the generated
weather hazard icons. Wake vortex information for other aircraft is generated and outputted on the in-trail
procedures display. Also, the processor receives a request for an altitude change and generates an alert when the
aircraft is determined not to be cleared to transition to the requested altitude based on a projected transition, any
existing weather hazards, wake vortices of proximate aircraft, and in-trail procedures. [A327]

"Link path delay estimator that combines coarse and fine delay estimates"

A link-path delay estimator estimates a signal-path delay of a signal path between a master device and a remote
device, by combining coarse delay estimates and a fine delay estimate. The coarse delay estimates indicate only
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an integral portion of the signal-path delay, selected as an integral multiple of a symbol period. The fine delay
estimate indicates only a fractional portion of the signal-path delay, selected from a range of values that extends
over one symbol period. The link-path delay estimator can combine the coarse and fine delay estimates using a
first rule if the two most recent coarse delay estimates are equal, and a second rule if the two most recent coarse
delay estimates differ. The coarse delay estimates can arise from both rising edges and falling edges of periodic
signals sent along the signal path. [A328]

"Collision avoidance and warning system"”

A collision avoidance and warning system for a helicopter uses a type of emitted energy, for example radio
frequency radar, from a transceiver positioned to cover a selected field of view for detecting an object or pedestrian
in the vicinity of the helicopter. for helicopters that include a tail rotor assembly, the selected field of view can
include a region around the tail rotor assembly so that when the helicopter is running on the ground, an alarm can
be issued to persons approaching the tail rotor assembly. When the helicopter is in flight, the collision avoidance
and warning system can alert the pilot when a portion of the helicopter outside of the pilot's field of view is in
danger of a collision with an object. [A329]

"Method and apparatus for providing a dynamic target impact point sweetener"

An apparatus for providing a dynamic target impact point sweetener may include memory and a processor. The
memory may store at least a target library indicating respective target parameters for a plurality of known potential
targets. The processor may be configured by stored instructions to generate a composite multi-dimensional
representation of a target based on radar data received at the apparatus from other aerial vehicles collecting
projections over an area in which the target is located and based on radar data collected by an aerial vehicle in
which the apparatus is located, identify the target based on the composite multi-dimensional representation, and
generate aimpoint data regarding the target based on an identity of the target. The aimpoint data defining the most
vulnerable point on the target. [A330]

"System, module, and method for presenting runway traffic information”

A present novel and non-trivial system, module, and method for presenting runway traffic information are disclosed.
A partitioned runway awareness zone is established using data received from a source of navigation reference
data, where such data could represent runway information, runway awareness zone information, or partitioned
runway awareness zone information. After traffic data is received from a source such as an ADS-B, each section of
the partitioned runway zone occupied by traffic is determined. Based upon the determination, an advisory data set
comprising traffic information is generated and provided to a presentation system, where the advisory data set
could include alert data based upon a level of threat. A presentation system used to present traffic information
could include a visual display unit (s) , an aural alert unit, and/or a tactile alert unit. A portable device such as
handheld may be used to present traffic information. [A331]

"System and method to identify regions of airspace having ice crystals using an onboard weather
radar system"

Systems and methods of detecting type | ice crystals using an aircraft's onboard weather radar system are
disclosed. An exemplary embodiment identifies radar returns having a return level signal strength less than a radar
return sensitivity threshold level, determines if at least one of a weather condition and a flight condition concurrently
exists with the identified radar returns having the return level signal strength less than the radar return sensitivity
threshold level, and identifies a region of airspace potentially having type | ice crystals when the at least one of the
weather condition and the flight condition concurrently exists with the identified radar returns having the return level
signal strength less than the radar return sensitivity threshold level. [A332]

"Interferometric inverse synthetic aperture radar and method"

An interferometric inverse synthetic aperture radar (IFISAR) is described that can provide a height measurement of
moving objects on a surface using a small radar aperture. The IFISAR includes a two-dimensional antenna array
including a plurality of elements that are configured to receive a plurality of return signals carrying energy of a
transmitted RF signal that are reflected from the target. A first antenna group and a second antenna group of the
plurality of elements respectively located at opposite ends of the array are enabled, and a third antenna group of
the plurality of elements located between the first antenna group and the second antenna group are disabled. A
processor of the IFISAR is operatively coupled to the plurality of elements and configured to determine height
characteristics of the target according to interferometric processing of the return signals received by the first
antenna group and the second antenna group. [A333]

"Method and system for random steerable SAR using compressive sensing"

A synthetic aperture radar image is generated by directing randomly a beam of transmitted pulses at an area using
a steerable array of antennas, wherein the area is uniformly by the transmitted pulses while the array of antennas
moves along a path. A sparse reconstruction procedure is applied to received signals from the area due to
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reflecting the transmitted pulses to generate the image corresponding to the area. The radar system can operate in
either sliding spotlight mode, or scan mode. The area can be of an arbitrary shape, and a resolution of the image
can be increased. [A334]

"Radar system and control method thereof"

A radar system comprises a transmitting device comprising a reference frequency source, for generating a
reference frequency signal, a direct-digital synthesizer, coupled to the reference frequency source, for generating a
synthesized frequency signal according to the reference frequency signal, a phase lock loop, coupled to the direct-
digital synthesizer, for converting the synthesized frequency signal to an output signal, a transmitting antenna,
coupled to the phase lock loop, for emitting the output signal to the air, and a loop switch module, coupled to the
phase lock loop, for switching the phase lock loop between an open loop mode and a closed loop mode, and at
least one receiving device, for receiving at least one wireless signal, and processing the at least one wireless
signal according to the output signal generated by the phase lock loop. [A335]

"Method and apparatus for compensating for a parameter change in a synthetic aperture imaging
system"

There is described a method for processing data generated by a synthetic aperture imaging system, comprising:
receiving raw data representative of electromagnetic signals reflected by a target area to be imaged, receiving a
parameter change for the synthetic aperture imaging system, digitally correcting the raw data in accordance with
the parameter change, thereby compensating for the parameter change in order to obtain corrected data, and
generating an image of the target area using the corrected data. [A336]

"Method and system using a polarimetric feature for detecting oil covered by ice"

A method for detecting an oil mass covered by ice includes collecting polarimetric radar data at different depths
into the ice using at least one airborne platform moved about a search area above the ice so that the polarimetric
radar data defines polarimetric volumetric radar data. The polarimetric volumetric radar data is processed based
upon at least one polarimetric feature to thereby detect an oil mass covered by the ice. [A337]

"Apparatus and method using radar in the ground to detect and/or count bicycles"

A package, wireless sensor module, wireless sensor node and wireline sensor node are disclosed including a radar
configured to embed beneath vehicles in pavements, walkways, parking lot floors and runways referred to herein
as in ground usage. An access point interfacing to at least one of the sensors is disclosed to provide traffic reports,
parking reports, landing counts, takeoff counts, aircraft traffic reports and/or accident reports based upon the
sensor's messages regarding the radar and possibly magnetic sensor readings. A runway sensor network is
disclosed of radar sensors embedded in lanes of at least one runway for estimating the landing count and/or
takeoff count effect of aircraft. [A338]

"Method and system for aiding the navigation of an aircraft"

A system including at least one global navigation database including data for aerial navigation and airport
navigation of the aircraft and data mentioned on navigation maps, a central unit for carrying out a contextualized
filtering of data intended for a display and received, at least in part, from said navigation database, and a display
device for carrying out the display on one and the same screen, said display being based on information from said
contextualized filtering. [A339]

"Systems and methods for improving bearing availability and accuracy"

Systems and methods for improving bearing initialization for a pair of two-element antennas. An exemplary system
includes two-element antennas mounted on the bottom and top of an aircraft fuselage, an output device, and a
processing device. The processing device receives phase-difference information based on phase of signals
received at each element of a two-element antenna, determines if the received phase-difference information is
within a predefined low-confidence region, and initializes bearing if the phase-difference information is not within
the low-confidence region or the phase-difference information from a predefined number of consecutively received
signals meets a predefined consistency requirement. [A340]

"Identification device and identification system"

A preferred embodiment of the invention includes: an identification device (1) for receiving a first signal and
transmitting a second signal, the device including: a receiving means (35) for receiving the first signal to generate a
voltage, an integrated circuit (37) having a state selection means (41) for selecting whether the device (1) isin a
first state or a second state, a connection (39) between the receiving means (35) and the integrated circuit (37) , a
transmission means (45) for generating the second signal. The invention also includes a system (50) that includes
an interrogator (43) for interrogating a plurality of the identification devices (1) . [A341]

"Systems and methods for autotilting a ground-mapping radar"

50



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

Systems and methods that utilize a terrain database to find the elevation of the ground in the area of ground-
mapping illumination to optimize the tilt of a ground-mapping antenna. An exemplary system located on a host
aircraft includes a memory that stores terrain elevation data and a component that provides height, position, and
orientation information of the host aircraft. A processor receives the height, the position, and the orientation
information, defines a desired terrain area to be mapped, based on the received information, retrieves terrain
elevation data from the memory, based on the desired terrain area to be mapped, and calculates at least one tilt
angle for a ground-mapping radar function based on the retrieved terrain height value and the aircraft's height,
position, and orientation information. One or more actuators is commanded to move an antenna based on the
calculated at least one tilt angle. [A342]

"Method of approaching a platform"

A method having a preparation stage for preparing an approach path (25) to a theoretical position (20") of a
platform (20) . During a consolidation stage, a current position (20") of said platform (20) is determined and an alert
is triggered when the distance (D1) between said theoretical position (20") and said current position (20") is greater
than a first threshold. During a security stage, entities provided with respective automatic identification systems and
present in a predetermined monitoring zone (OCZ) are monitored, and a horizontal representation of said approach
path (25) is displayed on a display screen (8) together with the following for each entity: a plot (41) representing its
current position, an indication (42) of the travel direction of the entity, and a representation (43) relating to the
danger level of the entity. [A343]

"Pre-processing SAR image stream to facilitate compression for transport on bandwidth-limited-link"

Pre-processing is applied to a raw VideoSAR (or similar near-video rate) product to transform the image frame
sequence into a product that resembles more closely the type of product for which conventional video codecs are
designed, while sufficiently maintaining utility and visual quality of the product delivered by the codec. [A344]

"Probabilistic surface characterization for safe landing hazard detection and avoidance (HDA)"

Apparatuses, systems, computer programs and methods for performing hazard detection and avoidance for
landing vehicles are provided. Hazard assessment takes into consideration the geometry of the lander. Safety
probabilities are computed for a plurality of pixels in a digital elevation map. The safety probabilities are combined
for pixels associated with one or more aim points and orientations. A worst case probability value is assigned to
each of the one or more aim points and orientations. [A345]

"Method and system using radiometric volumetric data for detecting oil covered by ice"

A method for detecting an oil mass covered by ice includes collecting radiometric data different frequencies,
corresponding to respective different depths into the ice, using at least one airborne platform moved about a
search area above the ice so that the radiometric data defines radiometric volumetric data. The radiometric
volumetric data is processed to thereby detect an oil mass covered by the ice. [A346]

"Method and system using coordinated airborne and ground platforms for detecting oil covered by
ice"

A method for detecting an oil mass covered by ice includes collecting alert data at a first probability of detection
using an airborne platform moved about a search area above the ice. An alert area having a likelihood of an oil
mass covered by the ice is determined based upon the alert data. Confirmation data is collected at a second
probability of detection higher than the first probability of detection using a ground platform moved over the alert
area. An oil mass covered by the ice is detected based upon the confirmation data. [A347]

"Ballistic missile debris mitigation"

A method for identification of one or more launched objects obscured by debris objects within a debris field
comprises: directing one or more sensor pulses at the debris field to obtain a plurality of sensor images, identifying
objects within the debris field based on the sensor images, determining acceleration characteristics for each of the
identified objects within the debris field based on the sensor images, identifying objects exhibiting free fall
acceleration characteristics as debris objects, and identifying objects exhibiting centripetal acceleration
characteristics as the one or more launched objects. [A348]

"Distance measuring quality factor using signal characterization"

A system and method for providing a range (distance) measurement by measuring electromagnetic signal time of
flight. The system provides an estimate of the quality of the range measurement by evaluation of the multipath
environment based on signal characterization. In one embodiment, a received ultra wideband signal is evaluated
by a scanning receiver to produce a channel scan waveform inclusive of the transmitted signal and multipath
response. The channel scan waveform is evaluated for envelope rise rate, amplitude, leading edge direct path
pulse time, saturation, blockage, and signal history characterization. Signal characteristics are used to determine a
signal classification. Signals are then evaluated for quality based on the signal classification. In one embodiment,
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the signal quality is used to estimate a variance of the range estimate for use in navigation algorithms. [A349]

"Front structure and rear structure of vehicle"

In order to provide a front structure, of a vehicle, which prevents reduction in efficiency in cooling an auxiliary
component, by using intake air, and suppresses damage to the auxiliary component, which are caused by a
millimeter-wave radar in the event of collision, a front structure of the vehicle includes a front right side radar for
transmitting and receiving a radio wave to detect obstacles to a front right side of the vehicle, a front left side radar
for transmitting and receiving a radio wave to detect obstacles to a front left side of the vehicle, a bumper
reinforcement, crash boxes at the left and the right, and a condenser which is cooled by intake air. The front right
side radar is arranged to a side farther out than a right end of the condenser, and the front left side radar is
arranged to a side farther out than a right end of the condenser. [A350]

"Airport travel surface edge lighting and foreign object detection system and method"

An object detection system for use in airports including an airport travel surface light assembly, a rotatable sensor
assembly mounted on the airport travel surface light assembly for sensing objects and an omnidirectional
illuminator mounted above the rotatable sensor assembly. [A351]

"Weather hazard threat level computation and display”

A method for computing and displaying a weather hazard threat level for a weather radar system of an aircraft
includes receiving weather radar returns from a radar antenna of the weather radar system. The weather radar
returns include at least one of horizontal scans and vertical scans. Radar reflectivity may be determined from the
weather radar returns, and, for at least one of the horizontal scan data and the vertical scan data, areas of radar
reflectivity and a temperature associated with the areas of radar reflectivity may be determined. A lightning flash
rate may be estimated using the radar reflectivity, areas of radar reflectivity, and temperature associated with the
areas of radar reflectivity. Weather radar information may then be displayed, wherein the weather radar information
is adjusted on the display based on the lightning flash rate. [A352]

"Systems and methods of providing a TCAS primary radar"

Systems and related methods are delineated for employing a TCAS to provide a radar function for a UAS. One
such system comprises a TCAS having at least a transceiver and an antenna, and a processor coupled to the
transceiver for receiving signals generated from receipt of reflected energy received over the antenna, the reflected
energy resulting from the one or more of a Mode S interrogation waveform and an ATCRBS interrogation
waveform transmitted from the antenna. [A353]

"Wideband waveform synthesis using frequency jump burst-type waveforms"

Methods are provided for obtaining wideband waveforms from a set of narrowband waveforms. The synthesized
wideband waveforms are suitable for generating fine range resolution synthetic aperture radar images.
Furthermore, narrowband pulse compressed data can be siphoned from the processing chain to be used in multi-
look GMTI processing either independently or jointly. [A354]

"Method and apparatus for determining a doppler centroid in a synthetic aperture imaging system"

There is described a method for determining a Doppler centroid in a synthetic aperture imaging system,
comprising: receiving raw data representative of electromagnetic signals reflected by a target area, selecting,
among the raw data, at least two sets of sub-area data each representative of electromagnetic signals reflected by
a corresponding sub-area of the target area, the sub-areas being substantially aligned along an azimuth axis of the
target area and having a substantially identical surface area, for each one of the sets of sub-area data, generating
an image corresponding to the corresponding sub-area, and measuring a mean intensity of the image, and
estimating the Doppler centroid from a skew of an intensity function representing the mean intensity as a function
of a look number for the corresponding sub-area. [A355]

"Hybrid pulsed-FMCW multi-mode airborne and rotary wing radar ESA device and related method"

A device and method is disclosed for a hybrid multi-mode airborne and rotary wing radar Electronically Scanned
Antenna (ESA) . Pulsed Radio Frequency Integrated Circuit (RFIC) Transmit and Receive Modules (TRM) are
nested with Frequency Modulated Continuous Wave (FMCW) transmit elements within the aperture of an ESA.
FMCW elements only transmit while the pulsed TRM receive both the pulsed return and the FMCW return. During
the hybrid configuration, both the pulsed and FMCW performance is limited to less than the full ESA aperture. In an
alternate configuration, individual TRM are configured for transmit and receive of both FMCW and pulsed signals
are coupled within the aperture of the ESA. The individual elements offer full aperture performance in both pulsed
and FMCW operation. A diplexer controls channel deconfliction between the pulsed and the FMCW
transmissions/receptions while a switching network directs the individual elements to hop between the pulsed and
FMCW modes. [A356]

52



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

"Radar wind turbine"

A blade mounted radar system comprises a wind turbine having a hub and blades extending therefrom, a radar
antenna configured to transmit and/or receive a radio frequency (RF) signal, and a processor in electrical
communication with the radar antenna and configured to generate the RF signal for transmission and/or to process
the received RF signal. The radar antenna is affixed to one of the blades of the wind turbine such that relative
motion is defined between the radar antenna and a target within a line of sight of the radar antenna. The problem
of the ground based radar line of sight being obscured by the wind turbine is mitigated in this setup, as radar and
turbine coexist in the same structure. Improved performance and additional capability are enabled by elevated
installation and vertical SAR imaging capability. Doppler capabilities are extended using known motion of the
antenna relative to stationary objects. [A357]

"System and method for ensuring ADS-B integrity of departing aircraft"

A system for ensuring Automatic Dependent Surveillance--Broadcast (ADS-B) integrity of an aircraft includes a
designated aircraft interrogation area, an ADS-B receiver, and an alerting mechanism. The ADS-B receiver is
configured to receive ADS-B data from the aircraft when the aircraft is located in the designated area and to send a
signal to the alerting mechanism indicating that the aircraft is in the designated area. [A358]

"Low range altimeter antenna”

The present disclosure is directed to low range altimeter (LRA) antenna implementations that are resistant to signal
degradation under critical weather conditions. An altimeter may include a first antenna communicatively coupled to
a transmitter configured to transmit a ranging signal to a surface. The altimeter may further include a second
antenna communicatively coupled to a receiver configured to receive at least a portion of the ranging signal
reflected from the surface. Each of the first (transmitting) antenna and the second (receiving) antenna may include
a driven element and at least one parasitic director element. In some embodiments, at least a portion of an aircraft
surface may function as a parasitic reflector element in accordance with a Yagi-Uda array antenna topology. [A359]

"Aircraft distance measuring equipment with directional interrogation”

A multi-function avionics system that includes, but is not limited to, a combined traffic collision avoidance system
(TCAS) and directional measuring equipment (DME) system that utilizes a multi-function directional antenna for
both functions. The multi-function system utilizes the same directional antenna for TCAS and DME functions, which
typically utilize the same communication frequency band. The multi-function antenna may include four antenna
elements that discriminate the direction of the DME ground station squitter. The DME system establishes a bearing
to the ground station from the squitter and uses this information to determine which directional beam to use for the
DME interrogation. Directional DME interrogation reduces the power requirements relative to that required for
omni-directional DME interrogation. The integration of DME and TCAS enables the removal of antennas and
feeder cables from the aircraft, saving weight, drag and cost. [A360]

"Threat analysis toolkit"

A method and system for managing an aircraft's flight path by identifying and categorizing potential threats in the
aircraft's original flight path and determining an alternate flight path. The alternate flight path is selected from
potential flight paths and has a threat value lower than any of the potential flight paths. The potential flight path
candidates are generated from combinations of the original flight path coordinates, and coordinates that vary from
the original coordinates by a set range. [A361]

"Software-defined multi-mode ultra-wideband radar for autonomous vertical take-off and landing of
small unmanned aerial systems"

A small unmanned aerial system (sUAS) is used for aerial and on the ground surveillance while an operator of the
sUAS, or other personnel, remain at a safe distance. The sUAS system can perform an autonomous landing and
can be operated at an extended, e.g., greater than 100 meters, standoff from the detection apparatus and potential
harm. The sUAS may be implemented as an easy-to-operate, small vertical take-off and landing (VTOL) aircraft
with a set of optical, thermal, and chemical detection modules for performing aerial surveillance and ground
surveillance after landing. [A362]

"Correction of spatially variant phase error for synthetic aperture radar"

A method, apparatus, and computer program product is present for focusing an image. A spatial model for spatial
variation in phase error is identified for the image. The image is divided into a number of subpatches based on the
spatial model. Phase correction is applied to each of the number of subpatches to form a number of focused
subpatches. The number of focused subpatches is merged to form a focused image. [A363]

"System, device, and method of protecting aircrafts against incoming threats”

System, device and method for protecting aircrafts against incoming threats. The system includes: (a) a dual-band

53



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

Radio Frequency (RF) track-and-confirm module comprising: a dual-band RF receiver to receive high-band RF
signals and low-band RF signals, a threat confirmation module to confirm a possible incoming threat based on
processing of RF signals received at the dual-band RF receiver, a threat parameters calculator to calculate a fine
angular position and a precise angular position of a confirmed incoming threat, based on processing of RF signals
received at low-band RF for fine angular position and at high-band RF for precise angular position, (b) a
countermeasure directed Laser module to activate a directed Laser countermeasure towards said precise angular
position of said confirmed incoming threat. [A364]

"Enhanced radar range resolution"

A synthetic aperture radar imaging method that combines each radar return pulse with a sinusoid to reduce the
radar return pulses to a baseband frequency and deskew each radar return pulse. It includes determining a
maximum likelihood estimate (MLE) of residual motion parameters for a dominant scatterer on the ground relative
to the airborne radar and correcting for errors in inertial navigation system measurements based on the MLE
residual motion parameters. It includes convolving each radar return pulse with its corresponding radar
transmission pulse to generate a range compressed image for each radar return pulse and generating a sub-band
range profile image for each radar return pulse and its corresponding radar transmission pulse based on the
corresponding range compressed image that has been corrected for residual motion. Performing bandwidth
extrapolation on each sub-band and subsequently combining the three bands to produce an enhanced resolution
image without grating lobes. [A365]

"System for the detection of incoming munitions"

A system for detecting munitions in flight comprises a radar transmitter, receiver, and associated antennas,
wherein the antennas are oriented to include ground level coverage, and where a receive antenna is arranged to
provide a plurality of receive beams. The system further incorporates a Doppler filter arranged to reject targets that
have velocity profiles that do not match those expected of targets of interest. If a target of interest is detected then
an indication is provided, preferably in the form of an audible alert, allowing those nearby time to take cover. The
system provides a simple munitions detection capability that may operate in CW mode to allow rapid detection, and
may also have means such as switchable FMCW, and elevation measurement to allow estimation of possible
landing areas of the target. [A366]

"Location of a leak in a pipe"

A method and a device including the steps of: locally detecting an event in a pipe, generating at least one signal,
coded according to the detected event, and detecting a frequency signature of said signal in images generated by
a synthetic aperture radar. [A367]

"Methods and systems for avoiding a collision between an aircraft on a ground surface and an
obstacle"

The disclosed embodiments relate to methods and systems for avoiding a collision between an obstacle and a
vehicle, such as an aircraft, on a ground surface. A processor receives a detection signal from one of a plurality of
proximity sensors. The detection signal indicates that the obstacle has been detected. In response to receiving the
detection signal, a video image signal is transmitted from the processor to a display in the cockpit of the aircraft.
The video image signal corresponds to a particular video imager that is associated with the particular proximity
sensor that detected the obstacle. A video image, of a particular region around the aircraft that includes the
obstacle is displayed on a display. In response to receiving the detection signal, the processor can also transmit an
alert signal, and a brake activation signal to activate a braking system to prevent the aircraft from colliding with the
obstacle. [A368]

"Image processing method"

An image processing method using an algorithm which incorporates simulated annealing by parallel Markov
chains, the calculation of fitness values of states of the Markov chains which have substantially the same simulated
annealing temperature, the calculation of the standard deviation of these fithess values, and the use of this
standard deviation in setting the simulated annealing cooling schedule. The method may be used to delineate an
object of interest in an image against a background by estimating the boundary of the object and optimizing the fit
of the region within this boundary to the region occupied by the object. [A369]

"Optimized two panel AESA for aircraft applications”

A two panel radar system is disclosed. The radar system may include a pair of AESA panels respectively
positioned on either side of a central axis, wherein a pointing direction of the first AESA panel is offset by a
predetermined angle in a clockwise direction with respect to the central axis and a pointing direction of the second
AESA panel is offset by the predetermined angle in a counterclockwise direction with respect to the central axis. A
controller may be configured for selectively activating at least one of: the first AESA panel for providing a first
coverage area in a first direction offset from the central axis, the second AESA panel for providing a second
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coverage area in a second direction offset from the central axis, or the pair of AESA panels jointly for providing a
third coverage area between the first coverage area and the second coverage area. [A370]

"Radar detection of radiation-induced ionization in air"

A millimeter wave measurement system has been developed for remote detection of airborne nuclear radiation,
based on electromagnetic scattering from radiation-induced ionization in air. Specifically, methods of monitoring
radiation-induced ionization of air have been investigated, and the ionized air has been identified as a source of
millimeter wave radar reflection, which can be utilized to determine the size and strength of a radiation source.
[A371]

"Method and apparatus for rejecting intermodulation products"

Methods and apparatus for providing a radar system that rejects intermodulation products than can generate false
targets. In one embodiment, a method includes transmitting a first signal at a first time at a first frequency to detect
a target within a first altitude range, determining a range from a first receive time to a second receive time for
possible signal return from the target within the first altitude range, receiving the possible signal return from the
target in a frequency band of interest based upon the first frequency while transmitting a second signal at a second
frequency spaced a selected frequency distance from the first frequency to place transmit feedthrough outside of
the receive frequency band of interest and false target return outside the frequency band of interest for rejecting
intermodulation products. [A372]

"Aircraft radar altimeter structure"

Embodiments described herein are directed towards a radar altimeter for mounting onto an aircraft. The radar
altimeter includes a base configured to mount to an external surface of an aircraft, the base having an inner portion
and a flange disposed around the inner portion, wherein the inner portion has a generally rectangular geometry
defining a long dimension and a short dimension. A chassis is mounted to the base and has a planar portion that is
disposed perpendicular to a plane formed by the base. A plurality of circuit boards are mounted to the planar
portion of the chassis and disposed parallel to the planar portion of the chassis. The base is configured to mount
over a second aperture in the external surface of the aircraft such that the chassis and the plurality of circuit boards
are placed through the aperture and are disposed inside of the aircraft. [A373]

"Processing SAR imagery"

A method and apparatus (1) for processing SAR imagery data, comprising: determining variance ratio data from
the SAR imagery data, and processing, for use in change detection, the determined variance ratios data by making
use of the F-distribution. The method may further comprise selecting a desired false alarm rate, and wherein
making use of the F-distribution comprises determining a change detection threshold for the determined variance
ratios data that is dependent upon the F-distribution and the desired false alarm rate. Another possibility is that
making use of the F-distribution comprises using the F-distribution to determine probabilities for the determined
variance ratios data. [A374]

"Method and device for tracking the path of motion of a moving object as well as computer program
and data storage media"

Method, device, computer program and computer program product for tracking the path of motion of a moving
object. The method includes a) providing data of at least one state variable to be determined, which influences the
movement of the moving object, at a first point in time, b) initializing the probability density (p) of the at least one
state variable to be determined at the first point in time, c¢) predicting of the probability density (p) of the at least one
state variable to be determined at a next point in time after the first point in time, d) verifying of whether
measurement data are available that can be used for a calculation of the probability density (p) of the at least one
state variable to be determined, and d') recalculating the probability density (p) with these measurement data when
such data is available, e) calculating the prediction values of the state variable (s) to be determined from the
probability density (p) , f) outputting the calculated prediction values to a downstream data processing device, and
g) repeating the steps c) through f) . The steps of initializing the probability density (p) of step b) , predicting the
probability density (p) of step ¢) , recalculating the probability density (p) of step d) , and calculating the prediction
values of step e) are performed by discretizing the probability density (p) on sparse grids. [A375]

"Digital radar altimeter"

A method for determining a height above ground of an aircraft broadly comprises the steps of generating a transmit
signal with a transmitter, transmitting the transmit signal with a first antenna, generating a local oscillator signal with
a local oscillator, receiving a receive signal with a second antenna, mixing the receive signal with the local
oscillator signal to generate a baseband signal, determining a frequency of interest of the baseband signal, and
calculating an aircraft altitude corresponding to the frequency of interest. [A376]

"Development of a contrast phantom for active millimeter wave imaging systems"
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A contrast phantom for an active millimeter wave imaging system is made from different materials or sections
having different reflectivities. The reflectivities incrementally increase in discrete steps so that the phantom is
useable to calibrate the active millimeter wave imaging system. The reflectivities preferably range from 0% to 100%
and incrementally and linearly increase in equal steps. A method of producing the contrast phantom for the active
millimeter wave imaging system is also described. [A377]

"Method and system for forming images by comparing subsets of image data”

A system and method for generating enhanced images of a target area using projection data obtained using an
electromagnetic radiation source, the method comprising forming an initial aperture of data points containing
positional information of the transmitter and receiver of the electromagnetic radiation, and an associated data
record, randomly removing data points from the initial aperture to form subapertures with randomly missing data
points, creating a subset of data points from each of the plurality of subapertures, the subsets containing data
points containing image data for portions of the target area which are the same or overlapping, comparing the
subsets of data points to determine variations in the data points indicative of transient data, based upon the
comparison between overlapping subsets of image data, determining whether the subsets of data points comprise
image data relating to physical objects or noise. [A378]

"Pose estimation using long range features"

Aspects of the present disclosure relate to using an object detected at long range to increase the accuracy of a
location and heading estimate based on near range information. for example, an autonomous vehicle may use data
points collected from a sensor such as a laser to generate an environmental map of environmental features. The
environmental map is then compared to pre-stored map data to determine the vehicle's geographic location and
heading. A second sensor, such as a laser or camera, having a longer range than the first sensor may detect an
object outside of the range and field of view of the first sensor. for example, the object may have retroreflective
properties which make it identifiable in a camera image or from laser data points. The location of the object is then
compared to the pre-stored map data and used to refine the vehicle's estimated location and heading. [A379]

"Weather information display system and method"

Systems and methods for displaying weather data relating to weather near an aircraft are provided. A method
includes generating a three-dimensional weather profile of the weather near the aircraft based on reflectivity data
from radar returns of a weather radar system of the aircraft. Generating the three-dimensional weather profile
includes estimating weather data above a freezing layer height using a function that is based on a rate of reduction
in reflectivity above the freezing layer. The method further includes transmitting weather display data to a display
device, the weather display data being configured to cause the display device to display a visual representation of
the three-dimensional weather profile. [A380]

"Method for validating aircraft traffic control data"

A method for group travel and group communications, wherein the group travel parameters and group
communications are combined for verifying and validating ADS-B data on aircraft. The full connectivity within a
navigating group of aircraft allows all the group members to communicate spatial/temporal observations and
collaborate in group protocols, e.g., majority voting protocol, which can determine if a received ADS-B message is
corrupted or from a false target aircraft. Well-established distributed protocols based on group communications and
majority voting exist for (1) detecting compromised members, i.e., false target aircraft, and (2) verifying message
integrity, i.e., ADS-B data, given a minority fraction of members are compromised/colluding. Such protocols can be
based on IP multicast communications over the IP networking data links available on the aircraft. Also disclosed is
a method for verification and validation of position indicator message data on aircraft. [A381]

"Systems and methods for safely landing an aircraft"

A system for safely landing an aircraft including a low range radio altimeter, a barometric altimeter, and an
autothrottle control. The low range radio altimeter calculates a first height of the aircraft above ground-level, the
barometric altimeter calculates a second height of the aircraft above ground-level, and the autothrottle control
determines if the first height and the second height do not correlate. If the first and second heights are determined
to lack correlation, then automatic thrust-control of the aircraft is stopped. In some embodiments, the second height
is partially calculated by accessing a ground elevation database to obtain an elevation of the ground above sea
level and determining a difference between the elevation of the ground above sea level and an elevation of the
aircraft above sea level. [A382]

"RF based tracker for rotating objects"

An RF beam is used to probe the presence or absence of a rotating blade in a known field of view. Timing of
appearance or disappearance or "zero-crossing"” of a reflected signal is correlated with timing of the blade
movement. Blades which are leading or lagging versus other blades will produce different timing signatures
representative of alignment of the blades. [A383]
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"Apparatus and method for assisting vertical takeoff vehicles"

According to one aspect of the present invention, a radar system is provided which accurately measures the
surface profile in a wide sector beneath and forward of a helicopter, to aid low level transit and landing in poor
visibility. This uses an electronic beam synthesis technique to form multiple beams directed at the area of interest,
each measuring the distance to the first reflected signal received by each beam. These distances represent the
profile of the ground and any objects on the ground. A processor then compares the measured profile with the ideal
ground profile for safe landing. If the deviations from straight and level exceed the specified requirement for safe
landing, or if sufficient rotor clearance is not detected, then a warning is given to the operator. A display will show
the measured ground profile highlighting the unsafe regions, allowing the operator to seek a safe region to land.
The novelty lies in the way the beams are formed to measure and display the ground profile and provide a warning
system. This beam-forming technique is simpler and more cost effective than with a conventional phased array
radar. [A384]

"SAR autofocus for ground penetration radar"

A method of synthetic aperture radar autofocus for ground penetration radar. The method includes transmitting a
signal via an antenna, receiving a reflected signal comprising a plurality of image blocks via the antenna, reading
each image block from the reflected signal via a processor, locating prominent targets in each image block via the
processor, estimating ground penetration phase error via the processor in each image block via phase error inputs
including pulling range and quantization level by generating a 1D phase error and converting the 1D phase error
into a 2D phase error of an image spectra, refocusing each image block according to estimated ground penetration
phase error for that image block via the processor, and forming an image mosaic comprising each refocused image
block via the processor. [A385]

"System and method for processing and displaying wake turbulence"

A system and method to display, when within an envelope of an ownship's flight path, a symbol representing wake
turbulence from another aircraft based on aircraft type and flight parameters received from the other aircraft, the
symbol being formatted to indicate the severity of portions of the wake turbulence. The format is modified
periodically in accordance with the aircraft's flight path and a decay rate of the wake turbulence. [A386]

"Air defense system architecture combining passive radars and active radars"

The architecture includes a passive radar using opportunistic transmitters and a plurality of active radars that
cooperate in the form of a coalition to assure the surveillance of an area of space. The passive radar and the active
radars that form the architecture include means for exchanging information and the passive radar is configured to
adopt two alternate operating modes: (i) a "watching" mode in which the passive radar carries out surveillance of
the area of space concerned and generates detection information, and (ii) an "on-demand data feed" mode in
which the passive radar executes at the request of one or more active radars an object search in a given sector of
the area under surveillance or an analysis of certain characteristics of the signal received in a given sector. [A387]

"Radar antenna elevation error estimation method and apparatus”

Methods and systems of determining the altitude of an aircraft are provided. The method includes receiving data
associated with aircraft position, a position of a first point and a second point on the runway, and an altitude of the
first point and the second point, radar returns from the runway. The method includes determining a first range and
second range between the aircraft, and the first point and the second point. The method includes determining a
first angle and a second angle between the first point and second point, and the aircraft. The method includes
determining a corrected angle. The method includes determining the altitude of the aircraft based on the corrected
angle, the runway altitude of at least one of the first point and the second point, and at least one of the first range
and the second range. [A388]

"Method for detecting a message sent by an interrogator or a transponder in mode S"

A method for detecting a message provided with a preamble with a number of pulses in a signal sent by an
interrogator or a transponder in mode S, said method including a step for decomposition of said signal into an
amplitude signal and into a complex phase signal, a step for detection of said preamble by correlating the
amplitude signal with a replica signal of the expected pulses, and a phase control step executed by adding together
the samples of the phase signal for the duration of the pulses of said preamble and by comparing the sum obtained
with a threshold. The method may include a step for time synchronization by correlation of the complex phase
signal with a reference sequence formed by one or more known bits before the decoding of the data. The method
applies notably to the decoding of interrogation messages borne by low-power signals. [A389]

"Aviation display depiction of weather threats"

A method for indicating a weather threat to an aircraft is provided. The method includes inferring a weather threat
to an aircraft and causing an image to be displayed on an aviation display in response to a determination by aircraft
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processing electronics that the inferred weather threat to the aircraft is greater than a measured weather threat to
the aircraft. [A390]

"Acquisition of SAR images for computing a height or a digital elevation model by interferometric
processing"

The present invention relates to a method for acquiring SAR images for interferometric processing. The method
comprises acquiring, by one or more airborne SAR sensors, SAR images of one and the same area with an
acquisition geometry such that to enable interferometric processing of said SAR images. The method is
characterized by an acquisition geometry in which each SAR image of the area is acquired in a respective direction
of acquisition that defines a respective squint angle with respect to the direction of flight, and in which the squint
angles are such that to determine a mean squint angle different from zero. [A391]

"Spectrometric synthetic aperture radar"

This invention relates to improved ultra-wideband synthetic aperture radar and inverse synthetic aperture radar,
capable of simultaneously and independently imaging a plurality of spectral and polarimetric channels covering
multiple radio frequency octaves. Advances in technologies relating to signal processing, graphical user interfaces,
color representations of multi-spectral radar images, low aerodynamic drag polarimetric SAR antenna systems,
and synthetic aperture radar aircraft platforms are some of the advancements disclosed herein. [A392]

"Distance determination and type of aircraft determination during docking at the gate"

A device for detecting an object moving in a space includes a measuring device aimed at the object, the measuring
device detecting a distance pattern which contains the distances of at least two different points on the object to the
measuring device. The measuring device detects the object in the space if at least one part of the distance pattern
remains constant over time. [A393]

"Methods and systems for satellite communications employing ground-based beam forming with
spatially distributed hybrid matrix amplifiers”

A satellite communications system includes a satellite configured to communicate with terminals, a station
configured to communicate signals intended for the terminals to the satellite via a plurality of feeder links and a
beamformer including an input multi-port hybrid matrix (MPHM) and a complementary output MPHM in a signal
path with the plurality of feeder links. The output MPHM is positioned at the satellite and coupled to the input
MPHM via the plurality of feeder links. for example, the input MPHM may be positioned at a ground-based satellite
gateway. The input and output MPHMs may be configured to implement fully populated signal transformation
matrices that collectively provide a substantially diagonal signal transformation matrix. [A394]

"Radiometric imaging device and corresponding method"

A radiometric imaging device and a corresponding method for scanning a scene. The device comprises a
radiometer configured to detect radiation in a predetermined spectral range emitted from said scene and to
generate a radiation signal from said detected radiation, and a processor configured to process said generated
radiation signal by de-convoluting said generated radiation signal by use of a distance-dependent de-blur kernel,
which is determined depending on the distance between said scene and the radiometer. [A395]

"Method for variable control of a zone sensor in a combat aircraft"”

The invention relates to a method for controlling a sensor in a combat aircraft (1) comprising the steps of: a)
determining (3) direction and size of a defence zone around the combat aircraft (1) based on a plurality of
characteristic parameters of an enemy combat aircraft (2) , b) determining (4) direction and size of at least one
offence zone around the combat aircraft (1) based on the plurality of characteristic parameters of the enemy
combat aircraft (2) , and c) controlling (5) the sensor in the combat aircraft (1) according to emission level and
detection capacity within at least one of the defence zone and the at least one offence zone. In this way, the
sensors are controlled reliably and thus the pilot can act and react mission-oriented. [A396]

"Object-focussed decision support"

The invention relates to a method for decision support of a combat object (1) in a combat situation comprising the
steps of: a) detecting (3) an enemy object (2) such that a plurality of characteristic parameters of the enemy object
(2) is determined, b) calculating (4) at least one quality factor for at least one combat sensor of the combat object
(1) , wherein each quality factor is adapted for indicating identification ability of a combat sensor, and calculating
(4) at least one signature factor for at least one enemy sensor of the enemy object (2) based on a predetermined
model, wherein each signature factor is adapted for indicating identification ability of an enemy sensor, c) allocating
(5) each quality factor calculated in the previous step b) to each combat sensor and allocating (5) each signature
factor calculated in the previous step b) to each enemy sensor, and d) controlling (6) each combat sensor against
the enemy object (2) based on the result of the previous step c) . In this way, support for the pilot on a target-
oriented basis is provided in order to make a quick and efficient decision in a combat situation. [A397]
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"System and method for enabling display of vertical weather information on an aircraft horizontal
weather display"

A system for displaying vertical weather information on an aviation display aboard an aircraft, the aircraft including
an aircraft radar system for scanning a target, is provided. The system includes processing electronics configured
to receive a target selection from a user input device, to receive an altitude value of an echo top of the target based
on radar return data, and to cause the altitude value to be displayed on plan view of weather images on an aviation
display in response to the received target selection. [A398]

"Measurement method and apparatus"

There is provided a method and associated apparatus for measurement. Specifically, a method for determining a
distance travelled by a signal in a medium, or the time of flight of a signal travelled. The method comprises
considering an unambiguous range wherein the unambiguous range greater than a distance to be travelled by a
signal. A signal is then transmitted across the distance to be determined, the signal comprising at least two
frequency components, the frequency components based on the unambiguous range and the speed of the signal
in the medium. The distance travelled (or the time of flight) is determined by using the variance of the received
phase characteristics, such as phase angle) of one frequency component of the received signal with the received
phase characteristics of another frequency component of the received signal. [A399]

"Autofocus-based compensation (ABC) system and method for a hovering ground moving target
indication (GMT]I) sensor"

Embodiments of the present invention generally relate to motion compensation, and in particular to an autofocus-
based compensation (ABC) systems and methods for a ground moving target indication platform. According to one
embodiment, a method for autofocus based compensation of range data acquired from an object in motion is
provided. The method may include: receiving range data, steering at least one receive beam of the range data in a
desired direction, transforming the range data into the range domain, determining the width of a main clutter lobe,
excluding data that is not part of the main lobe clutter response, transforming the main-lobe clutter response into
the range domain, calculating a phase correction term, and applying the phase correction to the original range
data. [A400]

"Adjusting a target value for generating a vertical profile view in a weather radar system"

A system and method for adjusting a target value for generating a vertical profile view in an aircraft weather radar
system is provided. Processing electronics are configured to receive a target value for generating a vertical profile
view of weather detected by the radar system. The processing electronics are also configured to adjust the target
value to account for the motion of the aircraft and/or the motion of the detected weather. [A401]

"Synthetic aperture radar images with composite azimuth resolution”

A synthetic aperture radar (SAR) image is produced by using all phase histories of a set of phase histories to
produce a first pixel array having a first azimuth resolution, and using less than all phase histories of the set to
produce a second pixel array having a second azimuth resolution that is coarser than the first azimuth resolution.
The first and second pixel arrays are combined to produce a third pixel array defining a desired SAR image that
shows distinct shadows of moving objects while preserving detail in stationary background clutter. [A402]

"Projectile detection system"

A projectile detection system, and method of detecting a projectile (for example a bullet) , for use on a vehicle (100)
(for example a helicopter) , the projectile detection system comprising: a radar antenna array (4) arranged to
transmit and receive microwave signals so as to provide a plurality of detection segments (40, 42, 44, 46) of a
volume of airspace (38) , one or more processors (3) arranged to: determine which segments (40, 42, 44, 46)
microwave signals reflected by a projectile (10) are received from, determine timing information relating to a time
order in which the received microwave signals are received, and determine directional information relating to a
direction of travel of the projectile (10) using the determined segments (40, 42, 44, 46) and the determined timing
information, wherein the microwave signals have a frequency between 1 GHz and 30 GHz. [A403]

"Methods and apparatus for beacon code changes in an air traffic control system"”

Methods and apparatus for enabling an air traffic control system to set a beacon code on a transponder of an
aircraft without voice communication with the flight crew. In one embodiment, an air traffic control system receives
a flight plan from an aircraft, relays clearance of the flight plan to the aircraft, sets a beacon code on a transponder
on the aircraft without voice communication, receives an acknowledgement of the beacon code setting from the
aircraft, sends an acknowledgement to the aircraft, sets a new beacon code on the transponder without voice
communication and receives a new acknowledgement of the new beacon code from the aircraft. [A404]

"TCAS primary antenna on aircraft underside system and method"
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A system and method for operational placement of Traffic Collision and Avoidance System (TCAS) antennas on an
aerial vehicle. A TCAS primary directional antenna is configured to mount on a lower surface of the aerial vehicle
wherein the directional antenna receives and determines a direction of reception of an RF signal. The
omnidirectional antenna is mounted on an upper surface of the aerial vehicle for transmission and reception of
TCAS signals. A TCAS processor has associated ports to send and receive signals to each antenna for
communicating with TCAS target aircraft. The TCAS processor is configured to recognize a mounted location of
the antennas via signals received from the inputs. The TCAS processor is further configured to accept a plurality of
inputs via the associated ports from the lower mounted directional antenna yet still output accurate TCAS
information to the TCAS display. [A405]

"Helicopter collision-avoidance system using light fixture mounted radar sensors"

A helicopter collision-avoidance system is disclosed. An exemplary system includes at least one lamp, such as a
light emitting diode (LED) lamp, an incandescent lamp, a halogen lamp, an infrared lamp, or the like, a radar
emitter configured to emit a radar signal, a radar detector configured to receive a radar return signal associated
with reflections of the emitted radar signal that are reflected from an object, and a radio frequency (RF) system
configured to wirelessly transmit radar information associated with the received radar return signal to a radar
information receiver configured to receive the wirelessly transmitted radar information. The light module is located
at one of a plurality of light positions on an external surface of a helicopter. [A406]

"System and method for detecting use of booster rockets by ballistic missiles"

A method for tracking an object using radar includes detecting a wideband radio frequency ("RF") energy at a first
radar sensor tracking the object and determining in a computer process if a booster is propelling the object based
on the wideband RF energy. The object is tracked in a computer process based on a ballistic trajectory if the
booster is not propelling the object, and the object is tracked in a computer process based on a non-ballistic
trajectory if the booster is propelling the object. [A407]

"Radar system with synthetic aperture”

Synthetic aperture radar (SAR) system and method of processing signals in a SAR system. The SAR system
includes includes a radar antenna having at least one partial antenna, of which each at least one partial antenna
includes a plurality of phase centers with assigned transmit/receive modules and a signal processor for coherent
processing of signals of the phase centers. The signal processors include a hybrid beam forming module
structured and arranged to digitize and process analog receive signals received by the transmit/receive modules of
the phase centers, and to convert the digitally processed receive signals into analog signals. Further, an analog
receive network is structured and arranged to combine the analog signals of respective transmit/receive modules
with one another to form an output signal. [A408]

"Directional AESA with interferometer direction finding mode"

A multi-functional reconfigurable radar system and a method for configuring such a radar system are disclosed.
The multi-functional reconfigurable radar system that is operable as a directional antenna or a DF interferometer.
The antenna system in accordance with the present disclosure may be installed on a size-constrained platform
such as an unmanned aerial vehicle (UAV) and utilized as a common shared asset aperture for intelligence-
gathering, electronic countermeasure, self-protection, electronic support, electronic attack as well as direction
finding and the like. [A409]

"High-precision, compact altimetric measurement system"

An altimetry system for a satellite, including an altimeter transmitting and receiving signals on at least one first
frequency band, a radiometer receiving signals on at least one second frequency band, the altimeter and the
radiometer being connected to one and the same antenna, reception means common to the altimeter and to the
radiometer, and capable of amplifying and filtering the signals received from the antenna on a frequency band
including the first frequency band and the second frequency band, means for separating the signals on the first
frequency band from the signals on the second frequency band, the signals on the first frequency band being
exploited to estimate an altimetric distance of the satellite, and radiometric measurements being exploited in order
to correct the estimate. [A410]

"Radar system and method for a synthetic aperture radar"

A radar system for a synthetic aperture radar including an arrangement of at least one transmitter, two receivers,
two antennas and signal processing means located on a platform. The platform is arranged to move over ground
and arranged to transmit a known signal shape and receive signals reflected from the ground. The received signals
are used to produce a synthetic aperture radar image of the ground. The synthetic aperture radar image includes a
number of resolution cells. The radar system is further arranged to operate in a frequency band with a center
frequency and with a wide bandwidth of at least one octave. A first antenna and a second antenna have a length of
less than half the wavelength of the center frequency. The radar system is further arranged for: a radar system
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transfer function to be flat over the frequency band and one-sided beam forming with wideband antenna gain. Also
a corresponding method. [A411]

“"Ladar backtracking of wake turbulence trailing an airborne target for point-of-origin estimation and
target classification”

A weapon-locating ladar system estimates a backward trajectory of an airborne target by using flow field
measurements to follow the wake turbulence trailing the airborne target from a position at which the target is
detected backwards until the wake is no longer observable. The system may use the backward trajectory to
estimate the point-of-origin of the target. The system may also use the flow field measurements along the
backward trajectory to classify the target. Target classification may be used to refine the point-of-origin estimate, to
influence counter-fire or to adapt the flow field measurements. [A412]

"Aircraft weather radar with reduced heading, attitude and range artifacts"

An avionic weather radar system tracks aircraft orientation with respect to acquired scan radar data to correct the
display of the weather radar data for range distortion and orientation changes of the aircraft between radar
acquisition and display, reducing image artifacts. [A413]

"Subterranean image generating device and associated method"

In certain embodiments, a subterranean imaging apparatus comprises at least two receive channels configured on
a land-based vehicle and a synthetic aperture radar (SAR) system. The at least two receive channels are operable
to generate electrical signals according to electromagnetic radiation reflected from a subterranean target below a
ground surface. The SAR system is operable to receive the electrical signals from the at least two receive
channels, generate raw images from the received electrical signals, generate a weighting according to phase
statistics of pixels in the raw images, and combine the raw images using the weighting to generate a refined image
of the subterranean target. [A414]

"Near field subwavelength focusing synthetic aperture radar with chemical detection mode"

Detection of objects such as a buried explosive device while operating from a moving platform using a radio
frequency emission system having two modes. An electromagnetic wave emission and detection system operates
in a first mode to locate objects of interest and in a second mode to determine if an object contains explosive
materials. In the first mode, the emission and detection system preferably operates as a subwavelength focusing,
wideband, superlens using a near field super gain synthetic aperture continuous wave (CW) swept radar. In the
second mode the system preferably enabled after detection of an object in the first mode, uses chemical detection
methods such as Nuclear Quadrupole Resonance (NQR) . [A415]

"Device for controlling the display of a weather radar image on board an aircraft”

The device for controlling the display of a radar image on board an aircraft, in particular a weather radar image, is
suitable for performing at least one predetermined test on a radar echo in order to decide on a representation
corresponding to the echo in a radar image display. [A416]

"Passive bistatic radar for vehicle sense and avoid"

A system and methods for onboard sense and avoidance of an object are disclosed. At least one transmitter and at
least one transmitter location of the at least one transmitter are selected from a database of transmitters based on
a vehicle location of a vehicle, and at least one total signal is received at the vehicle. The at least one total signal
comprises a direct signal of at least one broadcast signal from the at least one transmitter, and a reflection signal
comprising a reflection of the broadcast signal reflected off an object. An estimated object location of the object is
estimated based on the at least one total signal, the at least one transmitter location, and the vehicle location.
[A417]

"System and method for turbulence detection”

A aircraft hazard warning system or method can be utilized to determine a location of a turbulence hazard for an
aircraft. The aircraft hazard warning system can utilize processing electronics coupled to an antenna. The
processing electronics can determine an inferred presence of turbulence in response to lightning sensor data,
radar reflectivity data, turbulence data, geographic location data, vertical structure analysis data, and/or
temperature data. The system can include a display for showing the turbulence hazard and its location. [A418]

"Method of automatic target angle tracking by monopulse radar under conditions of interference
distorting location characteristic"

Method of automatic target angle tracking by sum-and-difference monopulse radar covers radiolocation sphere and
specifically monopulse direction finding systems. It can be used in order to increase guidance accuracy, for
example, for anti aircraft missiles and of unmanned aerial vehicles to radar targets such as: radio beacons, aerial
vehicles reflecting the radio signal that illuminates them, aerial vehicles and ground-based devices radiating radio
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signals and jamming signals. The aim of the method consists in the assurance of reliability and stability and in the
enhancement of guidance accuracy of automatic target angle tracking due to elimination of automatic tracking
losses and great errors arising during the influence of the signals of orthogonal polarization or polarization close to
it. The proposed method provides full protection from polarization jamming for all types of monopulse radars.
[A419]

"System for and method of displaying an image derived from weather radar data"

An apparatus is for use with an aircraft radar system having a radar antenna. The apparatus comprises processing
electronics configured to provide image data associated with an image associated with radar return data from the
radar system. The radar return data is updated at a first frequency. The processing electronics are configured to
update the image data at a second frequency greater than the first frequency. [A420]

"Method and apparatus for the detection of objects using electromagnetic wave attenuation
patterns"

A method for detecting an object, comprising the steps of defining expected characteristics of scattered
electromagnetic radiation to be received at a receiver, attenuating at least a portion of electromagnetic radiation
received at the receiver by a presence of an object within a path of electromagnetic information, and detecting the
attenuation to indicate a presence of the object. The object may be a low radar profile object, such as a stealth
aircraft. The electromagnetic radiation is preferably microwave, but may also be radio frequency or infrared. By
using triangulation and other geometric techniques, distance and position of the object may be computed. [A421]

"Producing data describing states of a plurality of targets"

Methods and systems for producing data describing states of a plurality of targets using a processor in a system
having at least one onboard sensor. The method includes obtaining data from at least one onboard sensor and
performing a first data fusion process on the obtained onboard sensor data to produce onboard sensor fused data.
Data is also obtained from at least one off-board sensor, and a second, different data fusion process is performed
on the obtained off-board sensor data and the onboard sensor fused data to produce target state data. [A422]

"System and method for detecting and determining remote atmospheric anomalies”

A system for detecting and determining remote atmospheric anomalies is furnished with a movable-beam
anemometry probe for measuring the orthogonal projection onto the sighting axis, named the radial component, of
a relative velocity remotely, with respect to a remote air mass by Doppler frequency shift. The system comprises
means for determining wind heterogeneities remotely, on the basis of at least two successive measurements, at
one and the same remote point, of the radial component of the relative velocity of the system with respect to the
remote air mass, by said anemometry probe, the line of sight of said anemometry probe comprising said remote
point during said successive measurements. [A423]

"Tracking target objects orbiting earth using satellite-based telescopes”

A system for tracking objects that are in earth orbit via a constellation or network of satellites having imaging
devices is provided. An object tracking system includes a ground controller and, for each satellite in the
constellation, an onboard controller. The ground controller receives ephemeris information for a target object and
directs that ephemeris information be transmitted to the satellites. Each onboard controller receives ephemeris
information for a target object, collects images of the target object based on the expected location of the target
object at an expected time, identifies actual locations of the target object from the collected images, and identifies a
next expected location at a next expected time based on the identified actual locations of the target object. The
onboard controller processes the collected image to identify the actual location of the target object and transmits
the actual location information to the ground controller. [A424]

"Method for optimizing the management of radar time for secondary radars operating in modes"

A method for the real-time management and sequencing of the information interchanges between a secondary
radar and a plurality of aircraft includes the interchanges between the radar and a given aircraft being performed,
depending on the aircraft concerned, either in a non-selective, SSR, IFF or "All Call" interrogation mode or in a
selective "Roll Call" interrogation mode. According to this method, the information interchanges according to the
non-selective interrogation modes are performed during successive periods specifically allocated to these modes,
whereas each transaction forming an information interchange in selective mode between the radar and a given
aircraft is temporally inserted into the time slots not used in periods by the interrogation-response tasks in non-
selective mode. The method applies equally to the secondary radars exclusively dedicated to civilian air traffic
control and to the secondary radars dedicated to combined civilian and military aircraft control tasks. [A425]

"Aircraft location system for locating aircraft in water environments”

A method and apparatus for an aircraft location system comprising an aircraft structure and a number of acoustic
reflectors associated with the aircraft structure. The number of acoustic reflectors is configured to generate first
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sound signals in response to receiving second sound signals. [A426]

"Method and device for synthetic imaging"

A method of synthetic imaging comprising the steps of: emitting a first electromagnetic signal having a first
frequency from a first radiation source, emitting at least one second electromagnetic signal having a second
frequency from a second radiation source, wherein the first and second frequencies are different from each other,
substantially simultaneously receiving the first signal and the second signal with a first receiver, substantially
simultaneously receiving the first signal and the second signal with at least one second receiver, arranging an
object on the path of at least one electromagnetic signal between the radiation sources and the receivers, wherein
the signals are reflected by the object before they meet the receivers, and computing an image of the object from
the signals received by the receivers and a device for practicing the method. [A427]

"Spatially assisted down-track median filter for GPR image post-processing"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A428]

"Real-time system for imaging and object detection with a multistatic GPR array"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A429]

"Methods for displaying aircraft procedure information”

Methods are provided for presenting procedure information for an airport on a display device onboard an aircraft. A
method comprises displaying a map on a display device and displaying a briefing panel overlying a portion the
map. The briefing panel includes a plurality of segments, wherein each segment is associated with a type of
procedure information for the airport. [A430]

"Automated registration of synthetic aperture radar imagery with high resolution digital elevation
models”

A method, a radar image registration manager, and a set of instructions are disclosed. A primary sensor interface
430 may receive a primary sensor image and a camera model of the primary sensor image. A data storage 420
may store a digital elevation model. A processor 410 may automatically align the primary sensor image with the
digital elevation model. [A431]

"Method for transmission of a geographic coordinate”

A method for transmission to a receiver of a geographic coordinate .lamda. of a transmitter positioned in a
spherical coordinate system .lamda., .phi., at least a portion of one hemisphere of the Earth's sphere being divided
into N sections each bounded by a minimum .phi. and a maximum .phi., each section being subdivided into X cells
each bounded by a minimum .lamda. and a maximum .lamda., X varying depending on the section, includes at
least the following steps: partitioning all of the latitude sections into M+1 classes, M sections being interspersed
between two sections of the same class, transmitting, in one and the same message, the coordinate .lamda. of the
transmitter referenced relative to the cell in which the transmitter is located and the class of the latitude section in
which the transmitter is located, the range of the receiver being at the most equal to the width of a cell along the
axis of variation of the coordinate .lamda.. [A432]

"Radar level gauge system with operation monitoring functionality"

A method of monitoring operation of a radar level gauge system installed at a tank and arranged to determine a
filling level of a product contained in the tank. The method comprises the steps of: providing a first propagation
property discontinuity at a first distance from a reference position at a top of the tank, generating and transmitting
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an electromagnetic signal, propagating the transmitted electromagnetic signal towards the product contained in the
tank, receiving a reflected electromagnetic signal comprising a plurality of echoes resulting from reflections at
propagation property discontinuities encountered by the transmitted electromagnetic signal, including a first
reference echo resulting from reflection at the first propagation property discontinuity and a surface echo resulting
from reflection at a surface of the product contained in the tank, identifying the surface echo, determining the filling
level based on the surface echo, evaluating a first portion of the reflected electromagnetic signal exhibiting a time-
of-flight corresponding to the first distance from the reference position, determining, based on the evaluation,
whether or not the first reference echo is detectable in the first portion of the reflected electromagnetic signal. If it is
determined that the first reference echo is detectable in the first portion of the reflected electromagnetic signal, a
first signal indicative of the filling level is provided, and if it is determined that the first reference echo is non-
detectable in the first portion of the reflected electromagnetic signal, a second signal different from the first signal is
provided. [A433]

"Distance separation tracking system"

A distance separation tracking process is provided that includes the transmission of a periodic radio frequency
original signal from a beacon transceiver. The original periodic signal from the beacon transceiver is received at a
remote target transceiver as a target received periodic signal. The target retransmits the received periodic signal to
the beacon transceiver as a return periodic signal. Data points of the return periodic signal are sampled and used
to calculate a phase differential between the original periodic signal and the return periodic signal that correlates to
the distance separation range between the beacon transceiver and the target transceiver. [A434]

"On-board INS quadratic correction method using maximum likelihood motion estimation of ground
scatterers from radar data"

System and method for calculating three dimensional residual motion errors of a moving platform with respect to a
point of interest by receiving a radar signal from the point of interest (302) , forming a radar image including a
plurality of scatterers (304) , using an MLE method to obtain range, radial velocity and acceleration of the moving
platform for a first peak scatterer in the radar image (306) , correcting a location of the first peak scatterer with
respect to a scene center of the point of interest (312) , updating the obtained radial acceleration responsive to the
corrected location (314) , and updating the obtained radial velocity of the moving platform responsive to the
updated radial acceleration (316) . [A435]

"Target-tracking radar classifier with glint detection and method for target classification using
measured target epsilon and target glint information"

Embodiments of a target classifier and method for target classification using measured target epsilons and target
glint information are generally described herein. The target classifier is configured to compare a total epsilon
measurement with target glint information to determine whether to the target being tracked corresponds to an
intended target type. Based on the comparison, the target classifier may cause target tracking circuitry of a target-
tracking radar to either continue tracking the target or break-off from tracking the target. Glint of different target
types may be characterized at different ranges and the target's glint characteristics may be used to distinguish
intended from non-intended targets. Accordingly, intended targets such as incoming artillery may be distinguished
from non-intended targets such as aircraft to help prevent countermeasures from being launched against non-
intended targets. [A436]

"System and method for processing radar imagery"

The present invention relates to a system and method for processing imagery, such as may be derived from a
coherent imaging system e.g. a synthetic aperture radar (SAR) . The system processes sequences of SAR images
of a region taken in at least two different passes and generates Coherent Change Detection (CCD) base images
from corresponding images of each pass. A reference image is formed from one or more of the CCD base images
images, and an incoherent change detection image formed by comparison between a given CCD base image and
the reference image. The technique is able to detect targets from tracks left in soft ground, or from shadow areas
caused by vehicles, and so does not rely on a reflection directly from the target itself. The technique may be
implemented on data recorded in real time, or may be done in post-processing on a suitable computer system.
[A437]

"Method and apparatus for simultaneous synthetic aperture radar and moving target indication"

Method and apparatus for simultaneous synthetic aperture radar and moving target detection. A plurality of
independent radio frequency signals are generated and applied to separate radiating, receiving antenna elements.
Signals are generated as basis functions, such that moving target detection and synthetic aperture radar signals
are constructed from individual waveform components in space, time, frequency, and coding. Waveform
components are sorted and combined at reception. Received data is simultaneously processed to extract synthetic
aperture radar images and moving target indication detections. [A438]
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"Method for producing sensor-supported, synthetic vision for landing support of helicopters under
brown-out or white-out conditions"

A method for producing a sensor-supported, synthetic view for landing support of helicopters under brown-out or
white-out conditions is provided. A virtual 3-D representation of the landing zone is continuously created from 3-D
data of the intended landing zone recorded during the landing approach and a monitoring routine is available to
ensure that no 3-D data that was produced under brown-out or white-out conditions is considered in the
representation. As soon as the monitoring routine detects that 3-D data has been recorded under brown-out or
white-out conditions, an additional radar sensor is activated to continuously produce distance and/or Doppler data
of potential objects entering the landing zone, the objects being displayed to a pilot of the landing helicopter in the
synthetic view. [A439]

"Method and apparatus for simultaneous multi-mode processing performing target detection and
tracking using along track interferometry (ATI) and space-time adaptive processing (STAP)"

The present invention discloses one or more methods to perform multimode processing using a single set of
measured data in a multi-sensor fusion framewaork. In this context, various data processing methodologies are
combined in parallel in a suitable manner to simultaneously image, detect, identify and track moving targets over
clutter such as stationary background using data obtained from a single set of measurements. Traditionally multiple
sets of data would be required to perform these tasks, furthermore the disparate datum would be processed
independently of one another. By using a common data source and interconnected processors the information
content of the measured data can be fully exploited and leveraged to provide actionable intelligence and aid
logistics. [A440]

"Systems and methods for automatically determining a noise threshold"

Systems and methods for automatically determining a noise threshold are provided. In one implementation, a
system comprises: an antenna configured to gather data about a surrounding environment, a processing unit
configured to remove samples representing target data from the gathered data, to estimate the noise floor from the
gathered data with the removed target data, and to determine a noise threshold from the estimated noise floor, and
a memory device configured to store the estimated noise floor. [A441]

"Precision navigation for landing"

In the examples described the forward-looking radar generated real-time terrain model (or in an alternative
example in combination with a terrain database) , can allow the use of a radio altimeter to compute aircraft vertical
position relative to the runway threshold. Such a system typically provides improved accuracy for precision
landings. [A442]

"System and method for microwave ranging to a target in presence of clutter and multi-path effects"

A system for measuring the range to an RFID tag including situations containing high clutter and multi-path signals
is disclosed. The system includes an RFID reader, an RFID tag, and a coordinated pulse compression radar
system. In the system the RFID reader causes the tag to respond to received signals in a first backscatter state at
a first time and a second backscatter state at a second time. The pulse compression radar system transmits short
pulses coordinated by the backscatter state of the RFID tag and the system creates a differential signal comprised
of the differences between radar signals obtained during the first and second states of the tag to obtain an
uncorrupted measure of a round trip time of flight of said radar pulses between the pulse radar system and the
RFID tag. [A443]

"Radar with wide angular coverage, notably for the obstacle avoidance function on board auto-
piloted aircraft"

A radar includes a transmitting antenna and receiving antenna formed by an array of radiant elements. Antenna
beams are calculated in P directions by a BFC function. Detections of a target by secondary lobes of the beams
are processed by an algorithm comparing levels received in a distance-speed resolution cell, a single detection at
most not being possible for each distance-speed resolution cell. Processing means use the assumption that there
may probably be more than one echo with a signal-to-noise ratio that is sufficient to be detectable, for a given
resolution cell of the radar, either in speed mode or in distance mode, or, alternatively, a distance-speed depending
on the processing implemented, and, if there is more than one echo detectable for each resolution cell out of the
plurality of beams formed by BFC, only the echo and BFC that obtain maximum power or maximum signal-to-noise
ratio are/is considered valid. [A444]

"System and method for providing weather radar status”

Methods, systems, and computer-readable media relating to providing weather data generated by a weather radar
system of an aircraft are provided. A method comprises transmitting scan status data indicating that a weather cell
is currently being scanned by the weather radar system to a display device. The display device is configured to
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display an indication that the weather cell is currently being scanned after receiving the scan status data. [A445]

"System and method for microwave ranging to a target in presence of clutter and multi-path effects"

A system for measuring the range to an RFID tag including situations containing high clutter and multi-path signals
is disclosed. The system includes an RFID reader, an RFID tag, and a coordinated pulse radar system. In the
system the RFID reader causes the tag to respond to received signals in a first backscatter state at a first time and
a second backscatter state at a second time. The pulsed radar system transmits short pulses coordinated by the
backscatter state of the RFID tag and the system creates a differential signal comprised of the differences between
radar signals obtained during the first and second states of the tag to obtain an uncorrupted measure of a round
trip time of flight of said radar pulses between the pulse radar system and the RFID tag. [A446]

"Terminal aircraft sequencing and conflict resolution”

Embodiments provide an advanced decision support tool to enable automated aircraft sequencing and conflict
detection and resolution. The tool can be used to assist an air traffic controller (ATC) in determining merging,
sequencing, and spacing resolutions, communicating the resolutions to the aircraft, and monitoring execution and
compliance with the provided resolutions. According to embodiments, the tool can incorporate a broad range of
inputs (e.g., surveillance data, weather information, aircraft equipage, etc.) and can be configured according to
different aircraft sequencing modes of operation (e.g., one mode of operation is to minimize aircraft deviations
necessary to resolve a particular conflict) . In an embodiment, the tool includes a controller interface, which may be
integrated within the controller interface of existing ATC systems or implemented separately. Embodiments can be
implemented using software, hardware, or a combination thereof. [A447]

"System for and method of sequential lobing using less than full aperture antenna techniques"

A method of determining an angle within the beam to a target using an airborne radar includes receiving first data
associated with first returns associated with a first portion of an antenna. The method further includes receiving
second data associated with second returns associated with a second portion of an antenna, wherein the first
portion is not identical to the second portion. The method further includes determining the angle within the beam to
the target using the first and second data. [A448]

"System and method for generating alert signals in a terrain awareness and warning system of an
aircraft using a forward-looking radar system"

A system and methods for generating alerts in a terrain awareness and warning system (“TAWS") in an aircraft,
using data acquired from a forward-looking radar The system comprises a forward-looking imaging device, an
airport database, a navigation system, a forward-looking terrain alert ("FLTA") processor, and a crew alerting
system. The FLTA processor determines a measured clearance altitude of a highest cell within an area and
compares it with a required minimum clearance altitude, if the measured altitude is equal or less than the required
altitude, the crew is alerted. Alternatively, a terrain database may be used. with the FLTA processor for determining
if the aircraft descends below the minimum operating altitude or is predicted to do so and then generating an alert.
A method is disclosed for generating TAWS alerts using elevation angle measured by the forward-looking radar
and terrain data retrieved from a terrain database. [A449]

"Method and apparatus for detecting command wire utilized to detonate an improvised explosive
device (IED)"

A method and apparatus is devised for detecting command wires utilized to detonate an improvised explosive
device or other objects of interest in which frequency-scanned RF in the HF region of the electromagnetic spectrum
is projected out across a given area and returns are detected and converted into image data in which phase,
amplitude, range and frequency associated with the incoming data is correlated with frequency-dependent range
templates to determine the existence of, the range of and the direction of command wires or other objects of
interest. [A450]

"Wind turbine bird strike prevention system method and apparatus”

A bistatic radar receiver is located on a wind turbine and surrounded by multiple bistatic transmitters to detect and
precisely track the positions of nearby birds. Bird target reflections from multiple transmitters are received by the
radar receiver and their position and track determined from the transmitter locations, receiver location, and
measured transmitter-to-target-to-receiver ranges. Target position and altitude accuracy is similar to GPS. When
birds are detected to be on a collision course with the wind turbine, a deterrent is activated to scare them away.
Deterrents can be flashing strobe lights, intense sound, air cannon, or any other effective bird deterrent. [A451]

"System and method for microwave ranging to a target in presence of clutter and multi-path effects"

A system for measuring range to an RFID tag including situations containing high clutter and multi-path signals is
disclosed. The system includes an RFID reader, an RFID tag, and a coordinated signal compression radar system.
The reader causes the tag to respond to received signals in a first backscatter state at a first time and a second
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backscatter state at a second time. The signal compression radar system transmits signals coordinated by the
backscatter state of the tag and creates a differential signal comprised of the differences between radar signals
obtained during the first and second states of the tag to obtain an uncorrupted measure of a round trip time of flight
of said radar signals between the radar system and the RFID tag. The radar may use signals typical of pulse
compression radar systems such as chirp modulation or Orthogonal Frequency Domain Modulation (OFDM) ,
either pulsed or semi-continuous. [A452]

"System and method for enabling display of textual weather information on an aviation display”

A weather radar system for an aircraft is provided. The weather radar system includes processing electronics
configured to process radar return data to identify a weather cell, to store information related to the identified
weather cell in a database, to receive a selection of an identified weather cell from a user interface, to receive the
information related to the selected weather cell from the database, and to cause the information to be displayed
textually on a display in response to the received selection. [A453]

"System and method of determining increased turbulence susceptibility with elapsed flight time"

An aircraft based radar system is provided. The radar system includes processing electronics configured to
estimate a vertical loading on the aircraft using radar return data and a time value. [A454]

"Traffic symbology on airport moving map"

A method and system is described for enhancing ground situational awareness to an aircrew via the display of an
airport moving map within an own-ship, including determining the position of the own-ship and an aircraft on one of
a taxiway, a runway, or an apron, displaying each of the own-ship and the aircraft on an airport moving map by
displaying for each a first symbol that indicates the location on the airport moving map, and displaying a second
symbol that changes in transparency in proportion to the range of the airport moving map. [A455]

"Synthetic aperture radar system"

An imaging system for generating a three dimensional image of tissue of a patient is provided. The imaging system
comprises of a transmitter, receiver, antenna system and a display element to form a synthetic aperture radar
system that displays a three dimensional view of the tissue. The SAR system has been configured to operate in the
near field as opposed to current equipment which can only perform satisfactorily in the far field. A calibration
technique has been utilized that allows the system to perform as well as other systems that operate using far field
techniques but allows for a much simpler, cost effective system. [A456]

"System and method for aircraft navigation using signals transmitted in the DME transponder
frequency range”

The present invention provides a system and method for aircraft to determine own position and navigate using a
navigation heartbeat signal broadcast on a DME uplink and/or a Mode-S uplink frequency. The present invention
enables deep integration between the existing navigation systems (DME interrogation-reply ranges and
GPS/WAAS raw TDOA or pseudo range measurements) and the DME heartbeat TDOAs or Mode-S heartbeat
TDOASs to provide a highly accurate navigation positioning capability and provide necessary backup capability in
lieu of GPS to maintain the necessary RNP/RNAV capability and avoid degrading aircraft operational safety. [A457]

"Multistatic target detection and geolocation”

Aspects of this invention are directed to the substantially improved detection and geolocation accuracy of targets
(stationary or moving) by using the coherent data received at multiple airborne sensors. Further aspects are
directed to aligning the (unknown) time-delayed and Doppler-shifted signals received at the multiple sensors
relative to an arbitrary reference sensor, which depend on the unknown target position. This results in the target
position and velocity vectors being simultaneously estimated and the detection peak enhanced by obtaining near
coherent gain. Still further aspects are directed to the coherent generalized likelihood ratio test (GLRT) and the
minimum variance distortionless response (MVDR) statistic for multistatic radar systems, conditioned on estimation
of certain parameters that render the system coherent. Analytical and computer simulation results are presented to
show substantially enhanced detection and geolocation of moving targets in clutter. [A458]

"Spot restoration for GPR image post-processing”

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
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subsurface object. [A459]

"Three dimensional radar method and apparatus”

A bistatic radar receiver is centrally located within an array of multiple bistatic transmitters at an airport to precisely
determine bird positions and altitudes. Bird target reflections from multiple transmitters are received by the radar
receiver. Target location is determined by the transmitter location, receiver location, and measured transmitter-to-
target-to-receiver ranges. Target position and altitude accuracy is similar to GPS. The radar receiver antenna is
composed of a vertical array of elements and rotated 360 degrees in azimuth. The output of each element is
downconverted, digitized, and digitally beamformed to provide multiple simultaneous antenna beams each
electronically scanned in elevation. When bistatic transmitters cannot be deployed, a narrow-azimuth wide-
elevation transmit antenna beam is overlapped with a wide-azimuth narrow-elevation receive antenna beam
electronically scanned in elevation to provide a composite narrow azimuth and elevation beamwidth. [A460]

"Method and device for determining aspect angle progression"

A method and a device are provided for specifying, in the context of the image generation of ISAR processing, the
determination of the aspect angle course subject to which the radar illuminates the vehicle during the exposure and
subject to which the vehicle echoes are reflected back to the radar. Using the distance between the radar sensor
and the vehicle as well as the change in distance, both of which are determined from the radar data, the position
and the velocity of the vehicle are determined at any time during the exposure through linkage with available road
information. The aspect angle is then determined from the positions of the sensor and of the vehicle as well as
from the direction of movement of the vehicle. The required road information can be acquired from digital maps or
images (e.g. aerial photographs, SAR-images) . [A461]

"Method and system for avoiding an intercepting vehicle by an airborne moving body"

The present disclosure relates to an avoidance system which comprises means for determining, from at least the
value of a parameter for the movement (R, Vr) of an intercepting vehicle relative to said moving body and from the
incoming direction (.theta.o, .phi.o) of said vehicle relative to said moving body, an order of avoidance intended for
said automatic means of piloting said moving body in such a way that the latter automatically carries out a
maneuver for avoiding said vehicle. [A462]

"Method for processing signals of an airborne radar with correction of the error in the radar beam
pointing angle and corresponding device"

A method for processing signals of an airborne radar includes a correction of the erroneous angle of pointing of the
radar beam, comprising an evaluation of the error in the pointing angle for a constant height of the aerial
transporter. for a given angle of scan, the method carries out at least two series of measurements of the power of
the echoes returned following the emission of radar signals, each series being associated with a given distance-
bin, the measurements being dependent on the angle of pointing of the radar antenna, formulates a vertical profile
of the power of the echoes returned for each series of measurements, and then on the basis of each vertical
profile, measures the pointing angle corresponding to a power of the echoes returned by the ground alone, and
calculates the error in the pointing angle on the basis of the measured pointing angles. [A463]

"High-resolution ranging and location finding using multicarrier signals”

The invention relates to methods and systems for accurate ranging and geo-locationing using coherent multicarrier
(CM) signals and based on a high-resolution estimation of a receiver timing offset in a signal receiver that receives
ranging CM signals. A transmitter transmits a ranging CM signal having a known subcarrier modulation pattern.
The receiver samples the ranging CM signal it receives reflected back from an object or from the remote
transmitter, and processes the sampled signal that preserves relative subcarrier phases using a high-resolution
model channel response function to determine the receiver timing offset with resolution much better than the
receiver sampling period. The receiver timing offset is used to determine a flight time for the ranging CM signal with
high accuracy. [A464]

"Single-pass Barankin Estimation of scatterer height from SAR data"

Traditional multi-pass radar techniques are not suitable for missions in which the aerial platform both identifies and
prosecutes the target at termination of a single pass. A single pass method running a Barankin Estimator provides
target height and variance for 3D target imaging that is suitable for war fighters, missiles, UAV, and other aerial
platforms capable of nonlinear flight paths. [A465]

"Process for filtering interferograms obtained from SAR images acquired on the same area"

A process for filtering interferograms obtained from SAR images, acquired on the same area by synthetic aperture
radars, comprising the following steps: a) acquiring a series of N radar images (Al . . . AN) by means of a SAR
sensor on a same area with acquisition geometries such as to allow re-sampling of the data on a common grid, b)
after re-sampling on a common grid, selecting a pixel from the common grid, c) calculating the coherence matrix of
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the selected pixel, that is estimating the complex coherence values for each possible pair of available images, d)
maximizing, with respect of the source vector .theta., here an unknown element, the functional: (formula) being R
the operator which extracts the real part of a complex number, .gamma..sub.nm the modulus of the element (n,m)
of the coherence matrix, k a positive real number, .phi..sub.nm the phase of the element (n,m) of the coherence
matrix, .theta.n and .theta.m the elements n and m of the unknown vector .theta.. Given that only phase differences
appear in the functional T, the values of the unknown factor are estimated less an additive constant, which can be
fixed by setting for example .theta..sub.1=0, and the phase values .theta..sub.n thus obtained constitute the vector
of the filtered phase values. .times..times..times..gamma..times..times.el.PHI..times..times..t-
imes.el.function..theta..theta. ##EQUO0001## [A466]

"Buried object detection in GPR images"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A467]

"Automatic monitoring of flight related radio communications"

The present disclosure is generally directed to processing air traffic controller ("ATC") communication directed to
aircraft other than the current aircraft. ATC communication is processed using speech recognition and the call sign
and augmented flight information for other aircraft is identified. The corresponding aircraft icon on the display
representing the aircraft on the display may be augmented by emphasizing the icon and displaying augmented
flight information, along with an insignia. This information is displayed for a configurable time duration, after which
the display reverts to displaying a conventional aircraft icon and associated flight information on the display. The
pilot can subsequently select the aircraft icon and may be presented with a log of past ATC communications for the
aircraft. [A468]

"Passive bird-strike avoidance systems and methods"

Systems and methods for providing passive bird-strike avoidance. A passive L-band receiver system is located on
an aircraft. The system includes a processor and an antenna having an array of four or more elements. The
antenna configured to receive L-band signals. The processor receives the L-band signals from the antenna,
determines if the received L-band signals indicate a target, determines distance, direction of travel and speed of
any determined targets, determines if the target is a flock of birds based on the determined speed and determines
if a hazard condition exists based on the distance, direction and speed. [A469]

"System and method for aircraft altitude measurement using radar and known runway position"

Another embodiment of the disclosure relates to an altitude system for an aircraft. The aircraft radar system
includes a processor configured to determine an altitude of the aircraft using runway position information, and an
angle to the runway associated with a radar beam to the runway. The angle to the runway is being determined
using a pointing angle of the antenna adjusted with an angular offset. The angular offset is determined from phase
processing. [A470]

"SAR radar system"

A method for detecting targets including moving and stationary targets with a radar system equipped with Synthetic
Aperture Radar (SAR) onboard a SAR platform including navigation equipment for accurate determination of the
position of the SAR platform. The SAR platform is transversing a stationary ground region and targets in the
ground region, in which the SAR platform obtains radar data utilizing at least one antenna. A SAR processor
records the radar data and the position of the antenna or antennas for each transmitted radar pulse. Radar data
within synthetic sub-apertures, are successively merged in N iteration steps into SAR images of increasing
resolution of the surveyed region and wherein each iteration step includes forming a new SAR image at a new
iteration level by a linear combination of neighboring SAR images in the previous iteration step. A radar system and
a SAR processor used for calculating the detection and positioning of targets including moving and stationary
targets. [A471]

"Missile with ranging bistatic RF seeker"

A ranging seeker apparatus includes an RF antenna and a bistatic ranging detector operatively connected with the
RF antenna. The RF antenna and bistatic ranging detector are operative for detecting one or more guidance
objects in a RF band and providing angle and range data to the missile. Also, a missile including a missile body, a
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missile propulsion system disposed in or on the missile body, and the ranging bistatic RF seeker disposed in or on
the missile body. [A472]

"Apparatus and method for generating low latency position information from position signals
transmitted in a narrow bandwidth channel of a radio frequency"

Present novel and non-trivial apparatus and method for generating low latency position information from position
signals transmitted in a narrow bandwidth channel of a radio frequency are disclosed. An aircraft (i.e., ownship)
and each target (e.qg., aircraft) of a time-division multiple access ("TDMA") network receives its respective position
derived from its individual source such as a satellite navigation system. A processing module of a communication
device installed in ownship and each target generate position signals, and during the allocated time slots of an
interface protocol, exchange position information with the others in the network over a narrow bandwidth channel
(e.g., bandwidths of 25 KHz or less) of a radio frequency in the VHF range or lower UHF range. The interface
protocol may also be comprised of a voice contention time slot for the transmission of messages and an order wire
for the administration of the network. [A473]

"Registering coherent change detection products associated with large image sets and long capture
intervals”

A set of co-registered coherent change detection (CCD) products is produced from a set of temporally separated
synthetic aperture radar (SAR) images of a target scene. A plurality of transformations are determined, which
transformations are respectively for transforming a plurality of the SAR images to a predetermined image
coordinate system. The transformations are used to create, from a set of CCD products produced from the set of
SAR images, a corresponding set of co-registered CCD products. [A474]

"Positive and negative obstacle avoidance system and method for a mobile robot"

Embodiments of the present invention provide methods and systems for ensuring that mobile robots are able to
detect and avoid positive obstacles in a physical environment that are typically hard to detect because the
obstacles do not exist in the same plane or planes as the mobile robot's horizontally-oriented obstacle detecting
lasers. Embodiments of the present invention also help to ensure that mobile robots are able to detect and avoid
driving into negative obstacles, such as gaps or holes in the floor, or a flight of stairs. Thus, the invention provides
positive and negative obstacle avoidance systems for mobile robots. [A475]

"Synthetic aperture radar chip level cross-range streak detector”

A method of reducing cross-range streaking in a radar image includes determining a number of on-pixels in each
line of at least a portion of the radar image, determining which lines have a determined number of on-pixels that
exceeds a threshold number, and removing the on-pixels of lines having the determined number of on-pixels
exceeding the threshold number. [A476]

"System and method for aiding pilots in resolving flight ID confusion”

The present invention is a method for aiding pilots in resolving flight identifier (flight ID) confusion. The method
includes receiving a first flight ID in a processing system. The method further includes comparing the first flight ID
to a second flight ID. The method further includes providing an alert when the compared first flight ID and second
flight ID are at least substantially similar. The first flight ID is associated with a first aircraft, the second flight ID is
associated with a second aircraft, the first aircraft and second aircraft being located in substantially proximal
airspace. [A477]

"Performance model for synthetic aperture radar automatic target recognition and method thereof"

A target correlation matrix is generated for multiple two-class combinations of target types each having a target
correlation and a synthetic aperture radar observation space. A target probability density of a target radar cross-
section signature and a background probability density of a background radar cross-section signature are utilized.
The observation space of each of the two-class combinations is partitioned into a target partition and at least one
background partition in accordance with the target correlation. A conditional log likelihood is calculated using at
least one random number for each of the partitions in accordance with the target probability density and the
background probability density, and summed according to the two-class combinations. A maximum log likelihood is
calculated from the summed conditional log likelihoods given that one target type of the multiple two-class
combinations is assumed to be true. An automatic target recognition performance prediction based on the
maximum log likelihood is generated. [A478]

"System for grade crossing protection”

Apparatus and methods for a grade crossing protection system include at least one camera providing surveillance
of a grade crossing, the at least one camera coupled to a transmitter configured to transmit a signal that includes
imagery of the grade crossing to a transceiver onboard a train. A display unit onboard the train is provided to allow
the train operator to view the grade crossing. A control unit in communication with the transceiver is configured to
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monitor the received signal and, based upon a determined location of the train relative to the train crossing, issue a
command to the train's brake system to reduce the speed of the train, or stop the train, before the train reaches the
grade crossing. [A479]

"Method for increasing the time for illumination of targets by a secondary surveillance radar"

A secondary surveillance radar with rotating antenna, configured for transmitting interrogations in S or IFF mode
and processing the responses to these interrogations. The radar includes an antenna having a lobe with three
channels, a Sum channel, a Difference channel and a Control channel, whose transmission means are configured
for transmitting interrogation messages over the Sum and Difference channels and whose reception and
processing means are configured so as to carry out, aside from conventional detections by the Sum channel,
detections by the Difference channel of the responses from the aircraft having been subjected to interrogation by
this same channel. The radar also includes means for Space-Time Management configured for generating
interrogation messages and determining whether a given message is to be transmitted by the Sum channel, by the
Difference channel or by the two channels simultaneously and controlling its transmission by the corresponding
transmission channel. [A480]

"Methods and systems for presenting weather hazard information on an in-trail procedures display"

Systems and methods for improving situational awareness on an in-trails procedures display. A radar system
transmits a radar signal and receives and stores weather radar reflectivity values into a three-dimensional
reflectivity values indicate the presence of a weather hazard and generates one or more weather hazard icons
based on the stored weather reflectivity values. An in-trail procedures display device displays the generated
weather hazard icons. Wake vortex information for other aircraft is generated and outputted on the in-trail
procedures display. Also, the processor receives a request for an altitude change and generates an alert when the
aircraft is determined not to be cleared to transition to the requested altitude based on a projected transition, any
existing weather hazards, wake vortices of proximate aircraft, and in-trail procedures. [A481]

"System and method for iterative fourier side lobe reduction”

A method and system for generating images from projection data comprising: at least one processor for processing
input data, the input data comprising positional data and image data, the image data comprising frequency data for
a pre-determined number k frequencies the at least one processor operating to: a) set the frequency data to zero
for a predetermined percentage of the k frequencies to form modified frequency data, b) form a preliminary image
comprising an array of retained pixel values based upon first positional data and the modified frequency data, c)
set the frequency data to zero for a predetermined percentage of the k frequencies to form modified frequency
data, d) form a modified image comprising an array of pixels based upon the positional data and the modified
frequency data, €) compare the retained array of pixel values to the pixel values of the modified image formed at
step (d) , f) retain the minimum pixel value at each pixel location to form an image comprising minimum pixel
values, g) repeat steps (c) through (f) for L iterations each time retaining an array of pixel values, h) output the
image of retained pixel values. [A482]

"Target detection in a SAR-imaged sea area"

Disclosed herein is a method of detecting a target in a sea area based on a Synthetic Aperture Radar (SAR) image
thereof. The Synthetic Aperture Radar (SAR) image is made up of pixels, each having a respective magnitude. The
method comprises computing a first reference quantity which characterizes a Poisson distribution assumed for the
magnitudes that the pixels in the Synthetic Aperture Radar (SAR) image would have if the sea area were free of
targets. The method further comprises selecting pixels in the Synthetic Aperture Radar (SAR) image, computing a
real quantity which characterizes a real statistical distribution of the magnitudes of the selected pixels, and
detecting a target in the sea area based on the computed first reference and real quantities. The selected pixels
are in a one and the same sub-image of the Synthetic Aperture Radar (SAR) image, and detecting comprises
detecting a target in a sea subarea of the sea area, the sea subarea being represented by the sub-image. [A483]

"Systems and methods for generating aircraft height data and employing such height data to
validate altitude data"

Present novel and non-trivial systems and methods for generating aircraft height data are disclosed. A processor is
configured to receive both first data comprised of radar-based reflection data of a stationary reference point based
upon a horizontal distance between the geographic position of an aircraft and the geographic position of the
stationary reference point (e.g., landing threshold point) and second data comprised of internally sourced vertical
travel data more frequently than the first data. From the first data and second data, an instant vertical distance
above the stationary reference point is determined by updating the first data with the second data. Then, instant
height data representative of the instant vertical distance above the stationary reference point is generated.
Provided with the instant height data, a presentation system comprised of display unit, aural alert unit and/or a
tactile alert unit may present the instant vertical distance to the pilot. [A484]
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"Method of correcting reflectivity measurements by isotherm detection and radar implementing the
method"

A method of correcting the reflectivity measurements performed by a radar such as a weather radar, a reflectivity
measurement being associated with a resolution volume includes analyzing the current resolution volume to
determine whether the plane representing the 0.degree. C. isotherm passes through it. When the plane
representing the 0.degree. C. isotherm passes through the current resolution volume, the volume is split into two
parts lying on either side of said plane, the attenuation associated with the resolution volume is determined by
taking into account the contribution of each of the parts to the measured reflectivity. The reflectivity associated with
the current resolution volume is corrected using the attenuation thus determined. An onboard weather radar
implements the method. [A485]

"Zero source insertion technique to account for undersampling in GPR imaging"”

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A486]

"Multistatic radar system for airport monitoring"

The present disclosure relates to a method for monitoring targets on a runway, wherein emitting modules and
receiving modules are alternately distributed along each one of longitudinal sides of the runway. Orthogonal signals
are emitted in a narrowband by the emitting modules and coherently received in a coherent manner by the
receiving modules. An object is detected on the runway on the basis of a distribution of the modules into meshes
each including three pairs of neighbouring emitting modules and receiving modules and on the basis of a radio
location of the object through triangulation and interferometry in at least one mesh. The modules are also used for
analyzing a target moving on the runway, and for monitoring the trajectographies of an air target in the
surroundings of the runway. [A487]

"Apparatus for measurement of vertical obstructions"

Accurate measurements of flight path obstructions are taken from a moving aerial platform. Platform position,
including altitude, is combined with dynamic data including target distance and target elevation data to calculate
obstruction height or altitude. An optical subsystem on the aerial platform images the obstructions and provides a
video stream showing the obstructions. The video stream and aerial platform data are wirelessly communicated to
a control terminal where an operator observes a presentation of obstructions and obstruction altitudes or heights.
The operator can issue commands to the aerial platform. [A488]

"Method for presenting the drift values of an aircraft”

A method for presenting the current drift values of an aircraft on a display device in which the drift values are
presented in a vector presentation. The length of the drift vector above a predefined threshold value is presented in
a manner proportional to the current drift velocity, and the length of the drift vector below the threshold value is
presented in a manner disproportionate to the current drift velocity. There is a continuous transition between the
two ways of presentation at the threshold value. [A489]

"System for sensing aircraft and other objects"

A system for sensing aircraft and other objects uses bistatic radar with spread-spectrum signals transmitted from
remotely located sources such as aircraft flying at very high altitudes or from a satellite constellation. A bistatic
spread spectrum radar system using a satellite constellation can be integrated with a communications system
and/or with a system using long baseline radar interferometry to validate the digital terrain elevation database. The
reliability and safety of TCAS and ADS-B are improved by using the signals transmitted from a TCAS or ADS-B
unit as a radar transmitter with a receiver used to receive reflections. Aircraft and other objects using spread
spectrum radar are detected by using two separate receiving systems. Cross-Correlation between the outputs of
the two receiving systems reveals whether a noise signal is produced by the receiving systems themselves or is
coming from the outside. [A490]

"Altitude sensor system"

A weather radar system improves electronics for receiving radar returns. The weather radar system determines an
altitude above ground level using return data derived from the weather radar returns. The weather radar system
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can utilize movement data related to movement of the aircraft to calculate the altitude. In addition, the weather
radar system can utilize previous calculations of the altitude to determine the current altitude underneath the
aircraft. The weather radar system can reduce the need for a radio altimeter. [A491]

"Ground vehicle collision prevention systems and methods"

A method and apparatus for detecting a vehicle. An apparatus comprises a proximity detection system, a vehicle
management system, and a naotification system. The proximity detection system is associated with an aircraft and
operably connected to a transducer. The proximity detection system is configured to determine a distance of a
vehicle from a surface of the aircraft and a velocity of the vehicle relative to the aircraft. The vehicle management
system operably connected to the proximity detection system. The vehicle management system is configured to
determine a time the vehicle will be a threshold distance from the surface of the aircraft and an threshold amount of
time to bring the vehicle to a predetermined velocity. The notification system is associated with the proximity
detection system and configured to generate a notification signal in response to a determination that the time is
less than the threshold amount of time. [A492]

"Radar signal pre-processing to suppress surface bounce and multipath"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A493]

"Validity check of vehicle position information”

A method for validating received positional data in vehicle surveillance applications wherein vehicles transmit
positional data indicating their own position to surrounding vehicles. A a radio direction finding antenna
arrangement of a receiving unit receives a signal carrying positional data indicating an alleged position of a vehicle,
transmitted from a radio source. The bearing from the receiving unit to the radio source is estimated utilizing the
radio direction finding antenna arrangement and the received signal. The distance between the receiving unit and
the radio source is estimated based on the time of flight for a signal travelling there between at known speed. An
estimated position of the radio source is calculated based on the estimated bearing and the estimated distance. A
deviation value indicating the deviation/coincidence between the alleged position of a vehicle is determined
according to the received positional data and the estimated position of the radio source. [A494]

"Method for identifying a facility on the ground or at sea”

The present invention includes a method for identifying a facility on the ground or at sea, the method being
implemented on an airborne responder linked to at least two antennas, the method including a step of choosing a
first transmission antenna and a step of transmitting an interrogation message from the chosen antenna. The
method further includes testing whether a response has been received by the responder, and, if at least one
response signal is received by at least one of the antennas, choosing a transmission antenna as a function of the
response signal or signals received. If no response message is received, a different transmission antenna is
chosen from the antenna that transmitted the last interrogation message. The method is repeated from the step of
transmitting the interrogation message. [A495]

"Scanning near field electromagnetic probe”

A method and apparatus is devised for detecting objects of interest in which frequency-scanned RF in the HF
region of the electromagnetic spectrum is projected out across a given area and returns are detected and
converted into image data in which phase, amplitude, range and frequency associated with the incoming data is
correlated with frequency-dependent range templates to determine the existence of, the range of and the direction
of the objects of interest. [A496]

"Systems and methods for generating data in a digital radio altimeter and detecting transient radio
altitude information"

Present novel and non-trivial systems and methods for generating data in a digital radio altimeter system and
detecting transient radio altitude ("RA") information are disclosed. Preliminary RA data is generated by a
preliminary spectrum analyzer by analyzing spectrum data (e.g., frequency spectrum data) within a first range,
where the spectrum data is representative of RA information. Final RA data is generated by a final spectrum
analyzer by analyzing the spectrum data within a second range, where the second range is based upon the
preliminary RA data and final RA data previously-generated and fed through a feedback data generator. The final
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RA data may be provided as source data to one or more user units. One user unit may be a transient RA detector
which detects transient RA information based upon the preliminary RA data and the final RA data. [A497]

"Radar system and method"

A system includes an aircraft radar system configured to perform at least one radar scan of a specific region and
receives airborne radar return data from the at least one radar scan. The aircraft radar system transmits the
airborne radar return data to a weather system via a wireless communication link for supplementing the ground
based radar return data with the airborne radar return data. [A498]

"Clutter reduction in detection systems"

The present invention relates to a system (300) for reducing or cancelling unwanted signals when detecting objects
of interest with a detection system (200) . The detection system thereby is an antenna based system using two or
more receive beams as echo response to an emission signal. The system (300) for reducing or cancelling
unwanted signals comprises an input means (310) adapted for obtaining from said antenna system (210) receive
signals from a first receive beam and receive signals from at least one second receive beam responsive to the
same emission signal. It furthermore comprises a coupling means (320) adapted for coupling the receive signals
from the first receive beam to the receive signals from the at least one second receive beam, so as to obtain a
detection signal for the objects of interest with suppressed unwanted signal contribution. [A499]

"Creating and processing universal radar waveforms"

A new approach to radar imaging is described herein, in which radar pulses are transmitted with an uneven
sampling scheme and subsequently processed with novel algorithms to produce images of equivalent resolution
and quality as standard images produced using standard synthetic aperture radar (SAR) waveforms and
processing techniques. The radar data collected with these waveforms can be used to create many other useful
products such as moving target indication (MTI) and high resolution terrain information (HRTI) . The waveform and
the correction algorithms described herein allow the algorithms of these other radar products to take advantage of
the quality Doppler resolution. [A500]

"Process for identifying statistically homogeneous pixels in SAR images acquired on the same
area"

A process includes acquiring radar images on the same area, calculating a vector of n amplitude or intensity values
relating to a sample pixel in the n images available, identifying the vector as a sample vector, and defining an
estimation window for the sample pixel for identifying a set of pixels around the sample pixel. Additionally,
calculating vectors of N amplitude or intensity values for each pixel contained in the estimation window, comparing
each vector with the sample vector, identifying pixels associated with the vectors that have passed a statistical test
and identifying pixels associated with the vectors that have not passed the statistical test, eliminating the pixels
contained in the estimation window that are not connected to the sample pixel, and identifying the set of pixels that
are statistically homogeneous with the sample pixel. [A501]

"Runway identification system and method"

A runway identification system and method utilizes a set of (reflectors or sources) . The reflectors or sources can
be located in proximity to the end of runway. The method receives electromagnetic energy from the reflectors or
sources. A runway identification is determined from the electromagnetic energy. The runway identification can be
displayed on a display in the aircraft. The reflectors can be corner reflectors, laser reflectors or other reflective
optics. [A502]

"Broadband multifunction airborne radar device with a wide angular coverage for detection and
tracking, notably for a sense-and-avoid function”

A multifunction airborne radar device includes a plurality of transmit antenna modules and/or receive antenna
modules that are fixed relative to the aircraft, placed substantially over the surface of the aircraft so as to form
transmit and receive beams, enabling targets to be detected for implementing a sense-and-avoid function. The
airborne radar device may also comprise processing means for tracking the detected targets and for generating
information sent to an air traffic control center and/or to a control device on board the aircraft. The processing

device may also receive data relating to the aircraft, enabling the antenna beams to be adjusted and the tracking
calculations to be refined. [A503]

"Synthetic aperture radar system and methods"
A compact synthetic aperture radar system and associated methods are disclosed. [A504]

"Systems and methods for embedding aircraft attitude data and detecting inconsistent aircraft
attitude information”

Present novel and non-trivial systems and methods for embedding aircraft attitude data within a pixel data set and
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detecting inconsistent aircraft attitude information are disclosed. A pixel data set representative of the scene
outside the aircraft is generated based upon the navigation data and the terrain data, attitude-exclusive data is
generated based upon orientation data, and attitude-exclusive data is embedded into the pixel data set to form an
embedded pixel data set. Attitude-exclusive data is comprised of attitude-exclusive pixel data having first and
second pixel locations or attitude-exclusive ancillary data. Attitude-exclusive data is compared against separately-
provided reference attitude data for the purpose of detecting inconsistent attitude information. Inconsistent attitude
information is detected when at least one attitude measurement determined from either the attitude-exclusive pixel
data or the attitude-exclusive ancillary data does not equal the respective attitude measurement of the reference
attitude data. [A505]

"Aircraft bird strike avoidance method and apparatus”

A non-scanning radar system is installed on an aircraft to detect and avoid bird strikes or collisions with other
airborne hazards. Target amplitude, range, and Doppler tracking versus time are used to qualify the collision threat.
Avoidance is based on a quick minor altitude change by the pilot or autopilot to exit the imminent bird or other
airborne hazard altitude window. In one embodiment, a bistatic passive radar receiver antenna is used in
conjunction with an existing geostationary satellite signal. Range and Doppler information are obtained via cross
correlation processing of the hazard reflection signal with a direct path reference signal from the satellite. [A506]

"Aircraft MIMO radar"

Traditional airborne radar antennas are typically limited to placement above or below the aircraft, or in one or both
of the wings, or in the nose. In the both-wing case, the fuselage prevents coherent array processing of both wing
arrays without the introduction of grating lobes. Both wing arrays are coherently combined without grating lobes
through appropriate geometric configurations of the arrays and the use of MIMO processing techniques. A virtual
array is formed by convolving the transmit and receive apertures to fill in the gap created by the fuselage, thereby
allowing fully coherent array processing and greater angular resolution than previously achievable through a
conformal array. The signal-to-noise ratios are potentially improved. [A507]

"Navigation method for a missile"

A SAR image recorded by a reconnaissance system is transferred as a reference edge image together with the
data of the trajectory as a reference. The signal of the infrared seeker head of the missile is converted into a virtual
SAR edge image and compared to the SAR reference image to calculate the precise position of the missile. [A508]

"Method for constructing focused radar images"

A method for constructing focused radar images includes chopping the radar illumination period into p sub-periods,
two successive sub-periods overlapping temporally, choosing n successive sub-periods from among the p sub-
periods, and for each of the n chosen sub-periods, performing radar acquisitions to generate an image IM_0.sub.x
of resolution R.sub.0, and applying an autofocus processing to each of the n images IM_0.sub.x generated,
combining the n images so as to generate at least one new focused radar image IM_1.sub.x. The method is
applied notably to the production of high-resolution SAR images with the help of an aircraft equipped with a radar
antenna. [A509]

"Method for calculating a navigation phase in a navigation system involving terrain correlation”

A method for calculating a navigation phase for a carrier, in a navigation system involving terrain correlation,
includes determining a navigability map in which each point of interest of an onboard map is associated with a
navigability score. The method is applicable to all terrain aided navigation techniques, and allows the consideration
of the quality of the onboard maps and terrain sensors used. [A510]

"System for and method of sequential lobing using less than full aperture antenna techniques”

A method of determining an angle within the beam to a target using an airborne radar includes receiving first data
associated with first returns associated with a first portion of an antenna. The method further includes receiving
second data associated with second returns associated with a second portion of an antenna, wherein the first
portion is not identical to the second portion. The method further includes determining the angle within the beam to
the target using the first and second data. [A511]

"Correlation position determination”

Methods and apparatus for navigating with the use of correlation within a select area are provided. One method
includes, storing data required to reconstruct ranges and associated angles to objects along with statistical
accuracy information while initially traversing throughout the select area. Measuring then current ranges and
associated angles to the objects during a subsequent traversal throughout the select area. Correlating the then
current ranges and associated angles to the objects to reconstructed ranges and associated angles to the objects
from the stored data. Determining at least one of then current location and heading estimates within the select area
based at least in part on the correlation and using the least one of the then current location and heading estimates

75



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

for navigation. [A512]

"Method and system for grade crossing protection”

Apparatus and methods for a grade crossing protection system include at least one camera providing surveillance
of a grade crossing, the at least one camera coupled to a transmitter configured to transmit a signal that includes
imagery of the grade crossing to a transceiver onboard a train. A display unit onboard the train is provided to allow
the train operator to view the grade crossing. A control unit in communication with the transceiver is configured to
monitor the received signal and, based upon a determined location of the train relative to the train crossing, issue a
command to the train's brake system to reduce the speed of the train, or stop the train, before the train reaches the
grade crossing. [A513]

"Locating system based on noisy type waveforms"

The present invention relates to a system for locating non-cooperating objects by means of a random or pseudo-
random noisy type waveform generator, an amplifier, of said waveforms and an antenna which radiates them
towards the object, which object generates an electromagnetic echo which is detected by a passive subsystem of
antennas and receivers. The time delay and Doppler shift values are determined in the latter subsystem and in turn
forwarded from encoding and modulating blocks to a central processor which estimates the position and the speed
of the object. The passive subsystem receives, through a transmission channel or storage element, the reference
signal which represents the transmitted noisy type waveform and uses it for calculating the bi-dimensional cross
correlation (ambiguity function) , which permits to estimate the time delay and the Doppler shift. [A514]

"ldentification and analysis of source emissions through harmonic phase comparison”

The present invention is a signal processing method to significantly improve the detection and identification of
source emissions. More particularly, the present invention offers a processing method to reduce the false alarm
rate of systems which remotely detect and identify the presence of electronic devices through an analysis of a
received spectrum the devices' unintended emissions. The invention identifies candidate emission elements and
determines their validity based on a frequency and phase association with other emissions present in the received
spectrum. The invention compares the measured phase and frequency data of the emissions with a software
solution of the theoretically or empirically derived closed-form expression which governs the phase and frequency
distribution of the emissions within the source. Verification of this relationship serves to dramatically increase the
confidence of the detection. [A515]

"Method and system for detecting ground obstacles from an airborne platform"

This method for detecting ground obstacles from an airborne platform comprises: a step of illuminating the whole
field of view of interest with an electromagnetic wave in the range of 0.1 to 100 GHz, a step of receiving the echoes
with multiple antenna elements from the whole field of interest and of transforming said echoes into a digital signal
per antenna element, a step of combining said digital signals simultaneously in order to obtain simultaneously
multiple beams, a step of Range and Velocity filtering each beam in parallel, a step of applying on each filtered
beam a detection process using a threshold on amplitude to detect potential ground obstacles, and a step of
discriminating said ground obstacles from said potential ground obstacles due to their specific signature in terms of
both relative velocity and distance using velocity of the airborne platform. [A516]

"System and method for providing a polarized RF reference system with scanning polarized RF
reference sources and their self-alignment for munitions™"

Arbitrarily deploying scanning polarized RF reference sources and using them to establish a full position and
angular orientation reference coordinate system or a full angular orientation reference coordinate system that
objects property equipped with polarized RF sensors could use to determine their angular position and/or
orientation relative to the reference coordinate system. [A517]

"Spatially adaptive migration tomography for multistatic GPR imaging"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A518]

"Radar detection method, notably for airborne radars implementing an obstacle detection and
avoidance function"
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A method includes: generating a frequency-modulated continuous signal, an emission sequence being formed of
successive ramps centered on a carrier frequency, fixing a modulation band .DELTA.F and the duration Tr of a
recurrence in such a way that at the range limit, a reception ramp appears shifted by at least one given frequency
with respect to the corresponding emission ramp, on account of the propagation delay for the outward-return
journey to a target kTr+.theta., k being an integer and .theta. a duration less than Tr, demodulating the signal
received by the signal emitted, the resulting signal including a first sinusoid at the frequency .delta.Fdim= (1-
(.theta./Tr) .DELTA.F and a second sinusoid at the frequency .delta.Fd= (.theta./Tr) .DELTA.F, sampling the
resulting signal and performing a first fast Fourier transformation on this resulting signal over the duration of each
emission ramp, detecting in the resulting spectrum the spectral lines appearing at the frequencies .delta.Fd and
.delta.Fdim, and performing the vector sum of these two spectral lines after resetting them into phase with respect
to one another, and performing a detection by comparing the modulus of the vector sum with a predetermined
threshold. [A519]

"Short baseline helicopter positioning radar for low visibility using combined phased array and
phase difference array receivers"

A helicopter position location system includes a receiver located substantially in a center of an array of receivers. A
first array of receivers is located in a selected pattern separated from the center receiver by a first distance.
Selected receivers in the first array are spaced apart from each other by at most one half wavelength of a base
frequency of a locator signal transmitted from a helicopter. A second array of receivers is located in a selected
pattern by a second distance larger than the first distance. A transmitter on the transmits a signal having a base
frequency and a plurality of hop frequencies A processor in signal communication with the receivers is configured
to determine phase difference with respect to frequency between any pair of receivers, to determine time delay of
arrival based on the phase difference with respect to frequency, to beam steer response of the selected receivers,
and to use the beam steered response and time delay of arrival between pairs of receivers to determine a position
of the helicopter. [A520]

"Synthetic aperture radar image formation system and method"

A saturated input signal acquired by a synthetic aperture radar (SAR) system is processed by estimating a
reconstruction that generated the input signal, reproducing an input signal from an estimated reconstruction to
generate a reproduced signal, comparing the reproduced signal with the input signal, adjusting an estimated
reconstruction based on the comparison, and iterating from the reproducing step until a termination condition is
reached. [A521]

"High resolution SAR imaging using non-uniform pulse timing"

A synthetic aperture radar (SAR) system includes a non-uniform pulse generator, and an echo receiver. A SAR
image is reconstructed from samples of received echoes, wherein transmitted pulses and reflected echoes overlap
in time. [A522]

"Synthetic aperture imaging interferometer"

There is described a method for generating a synthetic aperture image of a target area, comprising: receiving, from
a synthetic aperture imaging system, first raw data representative of electromagnetic signals reflected by the target
area and detected by the synthetic aperture imaging system according to a first angle of view, digitally combining
the first raw data with second raw data, thereby obtaining combined data, the second raw data being
representative of the electromagnetic signals reflected by the target area and detected by the synthetic aperture
imaging system according to a second angle of view different from the first angle of view, and generating an
interference pattern of the target data using the combined data. [A523]

"Systems, methods, and computer program products of flight validation"

Systems, methods, and computer program products for flight validation (FV) are provided. Embodiments
implement the requirements of FAA Notice 8260.67 as they relate to FV. Embodiments enable FV to be performed
in its entirety, including flight and/or ground obstacle assessment, and on-course/on-path flight evaluation.
Embodiments enable a post-flight validation phase, which provides post flight analysis and archiving capabilities.
Using embodiments, a person of minimal skill and training can perform FV as prescribed by FAA requirements.
Accordingly, significant costs associated with hiring professional surveyors and air crews to perform obstacle
assessment and flight evaluation can be eliminated. Embodiments can be implemented using commercial off-the-
shelf (COTS) and relatively inexpensive hardware, making them suitable for large-scale FV operations.
Embodiments may also be integrated with existing instrument flight procedure design tools, including, for example,
the TARGETS (Terminal Area Route Generation Evaluation & Traffic Simulation) tool developed by the MITRE
Corporation. [A524]

"ldentification and analysis of persistent scatterers in series of SAR images"
Disclosed herein is a method for identifying persistent scatterers in digital "Synthetic Aperture Radar" images of an
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area of Earth's surface each taken at a respective time. The method involves processing the digital Synthetic
Aperture Radar images to produce digital generalized differential interferograms. The method further involves
analyzing properties of pairs of pixels in the digital generalized differential interferograms to identify individual
pixels imaging persistent scatterers. [A525]

"Synthetic aperture integration (SAI) algorithm for SAR imaging"

A method and system for detecting the presence of subsurface objects within a medium is provided. In some
embodiments, the imaging and detection system operates in a multistatic mode to collect radar return signals
generated by an array of transceiver antenna pairs that is positioned across the surface and that travels down the
surface. The imaging and detection system pre-processes the return signal to suppress certain undesirable effects.
The imaging and detection system then generates synthetic aperture radar images from real aperture radar images
generated from the pre-processed return signal. The imaging and detection system then post-processes the
synthetic aperture radar images to improve detection of subsurface objects. The imaging and detection system
identifies peaks in the energy levels of the post-processed image frame, which indicates the presence of a
subsurface object. [A526]

"Radar-based system, module, and method for presenting steering symbology on an aircraft display
unit"

A novel and non-trivial radar-based system, module, and method for presenting steering symbology on an aircraft
display unit are disclosed. Hazard information acquired from a forward-looking aircraft radar system may be
presented as hazard data to a symbology generating processor. A plurality of minimum turn angles may be
determined based upon the boundary tangents of the hazard data. Data representative of steering symbology
corresponding to a one or more minimum turn angles may be generated, where the symbology may take the form
of textual symbology and/or non-textual symbology. Then, the steering symbology data may be provided to a
presentation system for depiction of steering symbology on a tactical display unit and/or strategic display unit.
[A527]

"Method and system for preventing anti-aircraft warfare engagement with neutral aircraft"

A method and system that prevents engagement with neutral aircraft utilizes secondary surveillance radar (SSR) in
conjunction with traffic alert collision avoidance systems (TCAS) conventionally found on various commercial
aircraft. The system and method provide for detecting interrogating signals sent out by a TCAS system of an
interrogating aircraft searching for another aircraft that may pose a threat for collision. The system and method of
the invention provide for a base system generating signals responsive to the interrogation signals such that there is
a decreasing time difference between the interrogating signals and the responsive signals. The decreasing time
difference indicates to the interrogating aircraft that another aircraft is approaching its airspace urging the neutral
aircraft to change course and avoid entering a guarded tactical airspace thus avoiding unnecessary engagement of
the aircraft. [A528]

"Method and device for preventing an anti-collision system on board an airplane from emitting
alarms, during an altitude capture maneuver"

According to the invention, the device (1) comprises means (3) for detecting, during an altitude capture maneuver,
the emission of a first type alarm by the anti-collision system (2) and means (4) for controlling the vertical speed of
said airplane (AC) , after the emission of such an alarm, until the triggering of the capture phase. [A529]

"Forward-looking 3D imaging radar and method for acquiring 3D images using the same”

Disclosure is a forward-looking 3D imaging radar, comprising: a transmitting unit which generates RF signals to be
radiated for observing object in front of the radar, a transmitting antenna which radiates the RF signal generated by
the transmitting unit, a receiving antenna which receives signals radiated from the transmitting antenna and
reflected by the object in front of the radar, a receiving unit which mixes the signal received by the receiving
antenna and the branched signal from the transmitting unit, and converts the signal to digital signal, and a signal
processor which controls the operations of the transmitting unit and receiving unit, sends command to the
transmitting unit to generate RF signals, receives the digitally converted signal from the receiving unit and extracts
phase information of the object in front of the radar, and generates 3D radar image by producing altitude
information based on the principle of interferometer. [A530]

"Virtual aperture radar (VAR) imaging"

Virtual Aperture Radar (VAR) imaging provides terminal phase radar imaging for an airborne weapon that can
resolve multiple closely-spaced or highly correlated scatterers on a given target with a single pulse to provide an
aimpoint update at a useful range to target without training data and without requiring a large aperture antenna.
VAR imaging exploits the sparse, dominant-scatterer nature of man-made targets. The array manifold is
constructed with a large number of basis functions that are parameterized by range or angle (or both) to target. The
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number of basis functions extends the capability to resolve scatterers beyond the Rayleigh resolution. However,
this also makes the manifold underdetermined. A sparse reconstruction technique that places a sparsity constraint
on the number of scatterers is used to solve the manifold to uniquely identify the ranges or angles to the scatterers
on the target. These updates are passed to the weapon's guidance system, which in turn generates command
signals to actuate aerodynamic surfaces such as fins or canards to steer the weapon to the target. [A531]

"Position/time synchronization of unmanned air vehicles for air refueling operations"

An aircraft position synchronization system and methods for coordinating positioning of vehicles in motion are
presented. A rabbit calculation module calculates a planned position on an orbit pattern of an aircraft in flight, and a
planned position-time projection vector comprising a planned velocity vector of the planned position. A display
module graphically displays the orbit pattern, the planned position and the planned velocity vector of the planned
position moving in real-time along the orbit pattern. The display module further displays the planned position-time
projection vector, an actual position of the aircraft, and an actual position-time projection vector of the aircraft
based on a bank angle of the aircraft such that a user determines the planned position on the planned position-time
projection vector of the aircraft in order to arrive at a predetermined position at a correct time. A rendezvous
module coordinates the aircraft with a second aircraft in flight. [A532]

"Method for managing the flight of an aircraft"

The invention relates to a method for managing the flight of an aircraft flying along a trajectory and being subject to
an absolute time constraint (on a downstream point) or relative time constraint (spacing with respect to a
downstream aircraft) , the said aircraft comprising a flight management system calculating a temporal discrepancy
to the said time constraint, wherein the said method includes the following steps: the calculation of a distance on
the basis of the temporal discrepancy, the modification of the trajectory: if the temporal discrepancy to the time
constraint corresponds to an advance, the lengthening of the trajectory by the distance, if the temporal discrepancy
to the time constraint corresponds to a delay, the shortening of the trajectory by the distance. [A533]

"Three dimensional radar method and apparatus”

A bistatic radar receiver is centrally located within an array of multiple bistatic transmitters at an airport to precisely
determine bird positions and altitudes. Bird target reflections from multiple transmitters are received by the radar
receiver. Target location is determined by the transmitter location, receiver location, and measured transmitter-to-
target-to-receiver ranges. Target position and altitude accuracy is similar to GPS. The radar receiver antenna is
composed of a vertical array of elements and rotated 360 degrees in azimuth. The output of each element is
downconverted, digitized, and digitally beamformed to provide multiple simultaneous antenna beams each
electronically scanned in elevation. When bistatic transmitters cannot be deployed, a narrow-azimuth wide-
elevation transmit antenna beam is overlapped with a wide-azimuth narrow-elevation receive antenna beam
electronically scanned in elevation to provide a composite narrow azimuth and elevation beamwidth. [A534]

"Method and system for locating a target in an interrogation-response system (IFF)"

A method and system for locating a target, of azimuth A.sub.estimated.sup.target and of elevation angle
S.sub.estimated.sup.target, in space by a carrier uses at least one first antenna array with electronic scanning
ARRAY_H and at least one second antenna array with electronic scanning ARRAY_B. The target emits a signal in
response to an interrogation from the carrier, each of said antenna arrays includes at least one antenna and the
total number of antennas used is at least equal to three. [A535]

"Method and device for monitoring radioaltimetric heights of an aircraft”

A method and device for monitoring radioaltimetric heights of an aircraft, the device including an auxiliary height
generation device that generates an auxiliary reliability height of an aircraft. The device also includes a
determination device that determines with the aid of this auxiliary height, an error in incoherent data which are
received from two radioaltimeters. To this end, the most reliable reading from the radioaltimeters is determined and
sent to a user device. [A536]

"Determining whether a track is a live track or a virtual track"

In one aspect, a method includes tagging a track as a live track if a tagging statistic is greater than a tagging
statistic threshold and tagging the track as a virtual track if the tagging statistic is less than the tagging statistic
threshold. In another aspect, an article includes a machine-readable medium that stores executable instructions to
determine whether a track is a live track or a virtual track. The instructions causing a machine to tag a track as a
live track if a tagging statistic is greater than a tagging statistic threshold and tag the track as a virtual track if the
tagging statistic is less than the tagging statistic threshold. In a further aspect, an apparatus includes circuitry to tag
a track as a live track if a tagging statistic is greater than a tagging statistic threshold and tag the track as a virtual
track if the tagging statistic is less than the tagging statistic threshold. [A537]

"Apparatus and method for assisting vertical takeoff vehicles"”
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According to one aspect of the present invention, there is provided a radar altimeter which utilizes a downward
looking MIMO phased array to form multiple beams, covering a relatively wide sector, e.g., +/-60 degrees or
thereabouts. The distance to the ground is then measured in each beam allowing the ground profile to be formed.
The beams may be tilted forward to cover from about +90 degrees forward (horizontal) to about 30 degrees behind
nadir. The provision of such a forward tilt gives a greater degree of coverage in the direction of approach vector to
the ground. This additional cover enables the altimeter to more accurately detect other vehicles in the proximity to
the current approach vector of the vehicle to the desired landing zone. [A538]

"Mitigating illumination gradients in a SAR image based on the image data and antenna beam
pattern”

lllumination gradients in a synthetic aperture radar (SAR) image of a target can be mitigated by determining a
correction for pixel values associated with the SAR image. This correction is determined based on information
indicative of a beam pattern used by a SAR antenna apparatus to illuminate the target, and also based on the pixel
values associated with the SAR image. The correction is applied to the pixel values associated with the SAR image
to produce corrected pixel values that define a corrected SAR image. [A539]

"Synthetic aperture processing system and synthetc aperture processing method"

A synthetic aperture processing system that includes a signal transmission unit for generating and radiating a
plurality of chirp waves to an irradiation region from measuring sites, a signal reception unit for receiving a plurality
of reflected waves caused by the plurality of chirp waves, a range compression unit for range-compressing each of
the reflected waves and generating reception data consisting of sinc functions, a cross-correlation computation unit
for, based on a plurality of model data segments, calculating correlation values representing a degree of correlation
between each of the model data segments and the reception data, and image output unit for outputting the
correlation values calculated by cross-correlation computation unit. [A540]

"Point-in-polygon target location”

A command and control system for analyzing target track positional information by comparing target location to
pregenerated geographic information. [A541]

"Shape measurement instrument and shape measurement method"

A shape measurement instrument includes a plurality of transmitters 1 to 4 which radiate signals having different
waveforms or phases, receivers 31 to 34 which receive signals reflected from an object O, correlation units 41 to
44 which obtain correlation waveforms between waveforms of the signals received by the receivers 31 to 34, and
the signal radiated by a transmitter radiating the received signal of the transmitters 1 to 4, and a shape estimation
unit 5 which extracts a quasi-wavefront based on the correlation waveforms obtained by the correlation units 41 to
44 and estimates a shape of the object O based on a relationship between the quasi-wavefront and the object O.
As a result, a period of time required to measure an object shape can be significantly reduced. [A542]

"Methods and systems for identifying hazardous flight zone areas on a display"

Systems and methods for representing a weather hazard without also including a large percentage of non-hazard
area. An exemplary system includes a memory that stores radar reflectivity data in a three-dimensional buffer, a
display device and a processor that is in data communication with the memory and the display device. The
processor receives a two-dimensional shape based on a portion of the data stored in the three-dimensional buffer,
then finds a center of the shape. Next the processor finds the furthest away point of the shape in a plurality of
regions sharing the center as a common point and generates a polygon based on the furthest away points. The
display device displays the generated polygon. The shape is associated with hazardous weather information
determined from the radar reflectivity data stored in the three-dimensional buffer. The display device is an aircraft
weather radar display. [A543]

"Systems and methods for generating and verifying altitude data"

Present novel and non-trivial systems and methods for altitude data from a radar system and employing such data
to verify altitude data from another source. A processor receives reflection point data generated by an aircraft radar
system and reference point data from an applicable data source. Based upon the reflection point data and
reference point data, first altitude data representative of a first measurement of aircraft altitude is generated. Then,
the processor receives second altitude data representative of a second measurement of aircraft altitude from
another source. Validity of the second altitude data may be determined by comparing it with the first data, after
which validity advisory data may be generated that, is responsive to the validity determination. Then, the processor
may provide the validity advisory data to a presentation system, whereby validity information of the second altitude
data is presented to the pilot. [A544]

"Target identification method for a synthetic aperture radar system"
In a synthetic aperture radar system monitoring an area containing at least one moving target for identification, the

80



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

target is equipped with an identification device, which receives the radar signal transmitted by the radar system,
and transmits a processed radar signal obtained by modulating the incoming radar signal with a modulating signal
containing target information, such as identification and status information, and by amplifying the modulated radar
signal, the radar echo signal reflected by the monitored area and containing the processed radar signal is received
and processed by a control station of the radar system to locate the target on a map of the monitored area, and to
extract the target information to identify the target. [A545]

"Airborne biota monitoring and control system"

Apparatus and methods for an airborne biota monitoring and control system are disclosed. Radar and laser/optical
sensors are used to detect insects, with detection zones being over water in some embodiments to reduce
backscatter clutter. A pest control laser or small autonomous or radio controlled aircraft under automated or human
control may be used to disable a targeted flying insect. One embodiment includes use of a head-mounted display
for displaying insect targeting information superimposed on a real landscape view. Technologies such as adaptive
lens, holographic optical elements, polarized radar and/or laser beams, light amplifiers and light guides, thin disk,
spinning disk, or vertical cavity surface emitting lasers enhance performance of the apparatus or reduce cost of the
apparatus. Also disclosed are methods of discrimination of insect types using spectral information and dynamic
relative variation of spectral intensities at different wavelengths reflected from an insect in flight. [A546]

"Device and method for monitoring the location of aircraft on the ground"

The invention relates to a monitoring device and method allowing surveillance of an aircraft in relation to aircraft
and/or craft on an airport displacement zone. The invention is a system comprising a dedicated transmitter and
receiver to receive the information regarding the location and displacement of the cooperative aircraft and to
monitor the location of the said aircraft in relation to the cooperative aircraft. The monitoring application is based on
the detection of conflict zones by inter-correlation of constraint surfaces of the airport zone. The invention applies
to aircraft carrying communication moans for ADS-B networks for an airport zone monitoring application. [A547]

"Enhanced alerting of characteristic weather hazards"

A method of providing weather radar images to a flight crew of an aircraft includes obtaining raw volumetric radar
data corresponding to at least one signal reflected off of a weather system. Based on the radar data, the weather
system is computationally classified as being of a first type of a plurality of weather-system types. After classifying
the weather system, the radar data is image processed, the image processing yielding an image representing the
weather system and corresponding to the first weather-system type. The image is displayed on a display device.
[A548]

"Process and a device for detecting aircrafts circulating in an air space surrounding an airplane"

A process and a device for detecting aircrafts circulating in an air space surrounding an airplane is disclosed. The
device (1A) comprises means (2, 3) for detecting an aircraft circulating in the air space surrounding the airplane
and, in case of a detection, for determining a first position and a second position of the aircraft with respect to the
airplane, and means (8A) for comparing said first and second positions so as to check whether they match. [A549]

"Radar for aerial target detection fitted to an aircraft notably for the avoidance of obstacles in flight"

A radar being carried by an aircraft includes means for transmitting an RF wave towards a target, said wave having
a double form, a first waveform being composed of at least two sinusoids of different frequencies transmitted
simultaneously, the radar comprising reception circuits receiving the signals reflected by the target and analysis
means performing the detection of the target on the basis of the signals received. The second waveform is of the
pulse type. The transmitted waveform is dependent on the relative speed of the target with respect to the carrier
and on the absolute speed of the carrier. [A550]

"Synthetic-aperture radar system and operating method for monitoring ground and structure
displacements suitable for emergency conditions"

A synthetic-aperture radar system, and related operating method, for the monitoring of ground and structure
movements, particularly suitable for emergency conditions, characterized by a ground based platform with
polarimetric capabilities, that able to quickly acquire, embeddedly process and post-process data by a novel data
acquisition "On the Fly" mode of operation, reducing by at least an order of magnitude the data acquisition time.
The inventive system characteristics allows to achieve on-field measurement results on three-dimensional maps
georeferenced to absolute coordinate systems (WGS84, Gauss-Boaga, and so on) . The operating method
includes the step of installing the system, the acquiring of the first measurements, the quick data processing and
post-processing to provide sub-millimetric precision georeferenced bi-dimensional and three-dimensional
displacement maps for the objects belonging to the monitored scenario, with an improved performance and in a
measurement time compatible to that required in an emergency condition, with an higher degree of integration with
other sensors and autonomously and embeddendly. [A551]

81



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

"Active transponder, particularly for synthetic aperture radar, or SAR, systems"

An active transponder for synthetic aperture radar systems includes a receiving antenna for receiving a first
radiofrequency signal modulated according to a first train of one or more first pulses, separating means comprising
two outputs outputting the first radiofrequency signal, second processing means connected to a first output of the
separating means to generate a code synchronized with the first pulses, signal generating means connected to the
second output and to the second processing means generate a second radiofrequency signal modulated by the
code, and a transmitting antenna means to transmit the second radiofrequency signal to generate, for each one of
the first pulses, a sequence of one or more second pulses, the code being synchronized with the second pulses.
[A552]

"Adaptive surveillance and guidance system for vehicle collision avoidance and interception”

A surveillance and guidance method and system for use with autonomously guided, man-on-the-loop or man-in-
the-loop guided vehicles where the presence of obstacles must be considered in guiding the vehicle towards a
target includes a navigation system configured to determine the position of the vehicle on which it is equipped. A
communication system is configured for data exchange between the vehicle, neighboring vehicles and ground
stations. A surveillance system is configured to detect and locate fixed or moving targets and obstacles. A
computer is configured to track the position of targets and obstacles and to provide guidance commands or 4D
flight paths to perform collision avoidance with respect to traffic regulations and procedures, and operational
airspace restrictions. Additional computer tasks include station keeping or interception of targets. A command and
control system is configured to interact with a user interface and control the vehicle's actuators. [A553]

"Device and method for locating a mobile approaching a surface reflecting electromagnetic waves"

Device and a method for locating a mobile object approaching a surface reflecting electromagnetic waves. The
location device includes an emission antenna and a reception antenna. The emission antenna has one or more
emission positions emitting a detection signal toward the mobile object. The reception antenna has at least one
column of one or more reception positions, receiving a signal transmitted by the mobile object. An emission of the
detection signal is activated on each emission position. An emission position that produces a detection by the
reception antenna, of the signal of maximum energy transmitted by the mobile object, is selected to track the
mobile object. One or more signals of maximum energy, received by one or more reception positions, are used to
angularly locate the mobile object. The invention can be used to determine the position of an aircraft in the final
landing phase for a guidance device. [A554]

"Systems and methods for collision avoidance in unmanned aerial vehicles"

Systems and methods for collision avoidance in unmanned aerial vehicles are provided. In one embodiment, the
invention relates to a method for collision avoidance system for an unmanned aerial vehicle (UAV) , the method
including scanning for objects within a preselected range of the UAV using a plurality of phased array radar
sensors, receiving scan information from each of the plurality of phased array radar sensors, wherein the scan
information includes information indicative of objects detected within the preselected range of the UAV, determining
maneuver information including whether to change a flight path of the UAV based on the scan information, and
sending the maneuver information to a flight control circuitry of the UAV. [A555]

"Explicit probabilistic target object selection and engagement"

An object of interest in a cloud of objects is identified by RF and IR sensing. The RF and IR signals are separately
discriminated to determine the probability that the RF tracked object is one of a predetermined number of possible
object types, and the IR tracked object is one of the possible object types. Joint probabilities are calculated for all
pairs of RF and IR signals and all objects, and the joint probabilities are normalized. Marginal probabilities of the
joint RF/IR discrimination results are calculated to produce a vector set of marginal optical probabilities. The vector
set is normalized over all object types to thereby produce a vector set of normalized marginal optical probabilities.
The object of interest is selected to be the IR object of said vector set of normalized joint optical probabilities with
the highest probability of being the object type of interest. [A556]

"Creating and processing universal radar waveforms"

A new approach to radar imaging is described herein, in which radar pulses are transmitted wi th an uneven
sampling scheme and subsequently processed with novel algorithms to produce images of equivalent resolution
and quality as standard images produced using standard synthetic aperture radar (SAR) waveforms and
processing techniques. The radar data collected with these waveforms can be used to create many other useful
products such as moving target indication (MTI) and high resolution terrain information (HRTI) . The waveform and
the correction algorithms described herein allow the algorithms of these other radar products to take advantage of
the quality Doppler resolution. [A557]

"System for sensing aircraft and other objects"
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A system for sensing aircraft and other objects uses bistatic radar with spread-spectrum signals transmitted from
remotely located sources such as aircraft flying at very high altitudes or from a satellite constellation. A bistatic
spread spectrum radar system using a satellite constellation can be integrated with a communications system
and/or with a system using long baseline radar interferometry to validate the digital terrain elevation database. The
reliability and safety of TCAS and ADS-B are improved by using the signals transmitted from a TCAS or ADS-B
unit as a radar transmitter with a receiver used to receive reflections. Aircraft and other objects using spread
spectrum radar are detected by using two separate receiving systems. Cross-Correlation between the outputs of
the two receiving systems reveals whether a noise signal is produced by the receiving systems themselves or is
coming from the outside. [A558]

"Method and a system for processing and displaying images of the surroundings of an aircraft"

The invention relates to a method of processing an image sensed by an image sensor on board an aircraft fitted
with an obstacle-locator system, in which the position and the extent of a zone in the sensed image, referred to as
the zone of interest, is determined as a function of obstacle location data delivered by the obstacle-locator system,
after which at least one parameter for modifying the brightness of points/pixels in said zone of interest is
determined to enable the contrast to be increased in said zone of interest, and as a function of said modification
parameter, the brightness of at least a portion of the image is modified. [A559]

"Systems and methods for rapid updating of embedded text in radar picture data"

Systems and methods for efficiently updating text or symbol annunciations outputted by an avionics system on
legacy displays. Instead of using a set sweeping pattern to update the display, a smart updating concept is used.
The smart updating concept senses when the pilot is adjusting the selected altitude control (or other user interface
device that will alter displayed annunciations) , then gives priority to updating the radial lines on the display that
contain the annunciation field. Once the annunciation field has been updated, the display returns to normal
operation. [A560]

"Airspace risk mitigation system"

An airspace risk mitigation system includes a plurality of airspace input sources, an airspace data fusion and
sensor coordination system, a communications link, and a risk mitigation support system. The airspace input
sources includes a radar for generating radar data for an airspace, and an Automatic Dependent Surveillance-
Broadcast (ADS-B) receiver for generating additional data for the airspace. The airspace data fusion and sensor
coordination system is configured to receive airspace data from the plurality of airspace input sources, correlating
airspace data with new or known objects in the airspace, fusing airspace data into a common airspace data set,
and generating target and system status information. The risk mitigation support system is configured to calculate a
risk associated with aircraft operation in the airspace as a function of the target and system status information.
[A561]

"Aircraft bird strike avoidance method and apparatus using axial beam antennas”

An aircraft avian radar is implemented using multiple axial beam antennas mounted on an aircraft. Target range is
determined by radar range. Target azimuth and elevation position is determined by triangulation. An end-fire array
antenna composed of a series of monopole antenna elements enclosed inside a long thin protective cover
fashioned in the form of a stall fence is mounted on the wings, tail, or fuselage to produce a low drag axial beam
antenna pattern directed ahead of the aircraft. Other axial beam antenna choices include helical, pyramidal horn,
and conical horn antennas mounted on or inside various forward facing surfaces of the aircraft. [A562]

"Millimeter wave surface imaging radar system"

A short range millimeter wave surface imaging radar system. The system includes electronics adapted to produce
millimeter wave radiation scanned over a frequency range of a few gigahertz. The scanned millimeter wave
radiation is broadcast through a frequency scanned transmit antenna to produce a narrow transmit beam in a first
scanned direction (such as the vertical direction) corresponding to the scanned millimeter wave frequencies. The
transmit antenna is scanned to transmit beam in a second direction perpendicular to the first scanned direction
(such as the horizontal or the azimuthal direction) so as to define a two-dimensional field of view. Reflected
millimeter wave radiation is collected in a receive frequency scanned antenna co-located (or approximately co-
located) with the transmit antenna and adapted to produce a narrow receive beam approximately co-directed in the
same directions as the transmitted beam in approximately the same field of view. Computer processor equipment
compares the intensity of the receive millimeter radar signals for a pre-determined set of ranges and known
directions of the transmit and receive beams as a function of time to produce a radar image of at least a desired
portion of the field of view. In preferred embodiment the invention is mounted on a truck and adapted as a FOD
finder system to detect and locate FOD on airport surfaces. [A563]

"Short baseline helicopter positioning radar for low visibility"
A method for determining position and orientation of a rotating wing aircraft (e.g. helicopter) with respect to a
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ground station includes transmitting an electromagnetic signal from the aircraft. The signal includes a plurality of
electromagnetic signals, each signal having a different selected frequency. The signal is detected at an array of
sensors disposed on the ground surface in a selected pattern. The array includes at least one reference sensor
and at least three spaced apart time difference determination sensors. A difference in arrival time of the signals
between the reference sensor and each of the time difference determination sensors is determined and a spatial
position of the aircraft is determined from the time differences. [A564]

"Method for characterizing an atmospheric turbulence using representative parameters measured
by radar"

The present invention relates to a method for characterizing an atmospheric turbulence by representative
parameters measured by a radar. The emission beam of the radar carried by an aircraft scanning the zone of the
turbulence, a measured parameter being the total variance of the velocity of the turbulence .sigma..sub.U, this total
variance at a point x.sub.0 inside the turbulence is the sum of the spatial variance of the spectral moment of order
1 of the signals received by the radar Var[M1 ({right arrow over (x) }) ] and of the spatial mean of the spectral
moment of order 2 of the signals received Mean[M2 ({right arrow over (x) }) ], the moments being distributed as a
vector {right arrow over (X) } sweeping an atmospheric domain around the point x.sub.0. The invention applies
notably in respect of meteorological radars fitted to aircraft such as airliners for example. [A565]

"Wireless ground link-based aircraft data communication system with roaming feature”

A flight information communication system has a plurality of RF direct sequence spread spectrum ground data links
that link respective aircraft-resident subsystems, in each of which a copy of its flight performance data is stored,
with airport-located subsystems. The airport-located subsystems are coupled by way communication paths, such
as land line telephone links, to a remote flight operations control center. At the flight operations control center, flight
performance data downlinked from plural aircraft parked at different airports is analyzed. In addition, the flight
control center may be employed to direct the uploading of in-flight data files, such as audio, video and navigation
files from the airport-located subsystems to the aircraft. [A566]

"Process and a device for automatically determining meteorological conditions in the vicinity of an
aircraft"

A process and a device for automatically determining meteorological conditions in the vicinity of an aircraft is
disclosed. The device (1) comprises a meteorological radar (2) , able to determine the meteorological information
associated with a primary geographical area ahead of an aircraft, and means (3, 4A, 4B) for automatically
determining the meteorological conditions associated with a geographical area being extended with respect to the
primary geographical area. [A567]

"Navigation and control system for autonomous vehicles"

A navigation and control system including a sensor configured to locate objects in a predetermined field of view
from a vehicle. The sensor has an emitter configured to repeatedly scan a beam into a two-dimensional sector of a
plane defined with respect to a first predetermined axis of the vehicle, and a detector configured to detect a
reflection of the emitted beam from one of the objects. The sensor includes a panning mechanism configured to
pan the plane in which the beam is scanned about a second predetermined axis to produce a three dimensional
field of view. The navigation and control system includes a processor configured to determine the existence and
location of the objects in the three dimensional field of view based on a position of the vehicle and a time between
an emittance of the beam and a reception of the reflection of the emitted beam from one of the objects. [A568]

"Methods and apparatus for integration of distributed sensors and airport surveillance radar to
mitigate blind spots”

Methods and apparatus for a first radar, identifying a blind spot in coverage of the first radar, providing a second
radar to illuminate the blind spot, and merging data from the first and second radars using target classification prior
to tracking to reduce false targets. In one embodiment, polarimetric data is used to classify targets. [A569]

"Systems and methods for providing an advanced ATC data link"

Embodiments of the present invention disclose systems and methods for providing an avionics overlay data link.
Through embodiments of the present invention, existing ATC (or other) modulated signals using existing
frequencies (or other frequencies) may be utilized to transmit (e.g., from an aircraft transponder) additional
information in a manner that does not render the transmitted signal unrecognizable by legacy ATC equipment. In
various embodiments, legacy equipment may demodulate and decode information that was encoded in the
transmitted signal in accordance with preexisting standard modulation formats, and updated equipment can also
extract the additional information that was overlaid on transmitted signals. [A570]

"Multi-waveform antenna and remote electronics for avionics"
The present invention is directed to an avionics system. The avionics system may include a plurality of multi-
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function antennas. Each multi-function antenna includes a plurality of antenna elements and an antenna
electronics system, the antenna electronics system being communicatively coupled with the plurality of antenna
elements. The multi-function antennas are configured for being mounted to an exterior surface of a pressure vessel
(ex--an exterior surface of an aircraft) . The avionics system may further include a plurality of LRUs connected to
the antennas via fiber optical cables, the LRUs being located in an interior of the aircraft. The LRUs receive
communication control inputs from a communication system and establish settings of the LRUs based upon the
received communication control inputs. The multi-function antennas are configured for performing operations (exs.-
-transmit operations, receive operations) based upon the settings established by the LRUs and based upon the
communication control inputs. [A571]

"Synthetic aperture radar (SAR) imaging system"

One embodiment of the invention includes a synthetic aperture radar (SAR) system including a receiver configured
to receive a plurality of reflected radar pulses corresponding to a plurality of radar transmission pulses having been
reflected from a target region. A processing controller divides the target region into a plurality of tiles at a highest
data layer and each of the plurality of tiles into a plurality of sub-tiles corresponding to one of a plurality of data
layers and iteratively processes a portion of pulse data corresponding to a given tile associated with a higher data
layer to generate pulse data corresponding to a given sub-tile in a lower data layer. An image processor is
configured to generate a radar image of the target region based on the pulse data corresponding to each of the
plurality of sub-tiles associated with a lowest data layer of the plurality of data layers. [A572]

"Detection system and method using gradient magnitude second moment spatial variance
detection"

A detection system includes a detection processor configured to receive a frame of image data that includes a
range/Doppler matrix, perform a rate-of-change of variance calculation with respect to at least one pixel in the
frame of image data, and compare the calculated rate-of-change of variance with a predetermined threshold to
provide output data. The range/Doppler matrix may include N down-range samples and M cross-range samples.
The detection processor may calculate a rate-of-change of variance over an N.times.M window within the
range/Doppler matrix. [A573]

"Method for radar monitoring of wake turbulence"

Detecting and grading the state and evolution of wake turbulence caused by an aircraft is made on the basis of
radar signals reflected by this turbulence, these signals being analyzed through analysis cells of given dimension in
terms of distance and bearing. A first preliminary detection step detects and locates turbulence in a cell. A second
step determines the strength of the detected turbulence, while a third step determines the age of the detected
turbulence as well as the geometric parameters which characterize it. This method makes it possible to detect
wake turbulence and to determine at one and the same time the position and the strength of the latter as well as its
stage of evolution. [A574]

"Identification friend or foe (IFF) system"

A method and apparatus for reducing transponder responses to reflected signals utilizes data in an interrogator
message to confirm that if two interrogations are received within a predetermined period of time and if the two
interrogator signals correspond to a side lobe followed by a reflected main beam signal, the presence of multipath
reflection can be correctly identified and the reply to the main beam interrogation can be suppressed. [A575]

"Systems and methods for predicting locations of weather relative to an aircraft”

Systems and methods for predicting when a weather anomaly (e.g., convective cell) will intersect with an aircraft.
Direction of movement and velocity information for at least one weather anomaly are received at a processor from
a radar system. An intercept point for the at least one weather anomaly is determined based on the received
location, direction of movement and velocity information and location and current speed information for the aircraft.
Then, a first indicator based on the intercept point is displayed on a display device. [A576]

"System and method for imaging objects"

An active imaging system for imaging a target is described. The system includes a transmitting unit, a receiving
unit, an antenna arrangement coupled to the transmitting unit and/or the receiving unit via a front end unit, and an
image processing unit coupled to the receiving unit. The system also includes a control system coupled to the
transmitting unit, the receiving unit and/or the image processing unit for controlling operation thereof. The antenna
arrangement includes at least one rotating antenna synthetically forming a circular antenna. The image processing
unit is configured for creating an image of the object by employing a synthetic aperture radar imaging algorithm.
[A577]

"System and method for displaying information on a display element"
A method of displaying information on a display element is provided. The display element may be deployed in a
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vehicle such as an aircraft. The method obtains range data for objects located in a sensing region at a sampling
time, and obtains image data corresponding to an image of the sensing region at the sampling time. The method
continues by deriving first graphics content from the range data, and by deriving second graphics content from the
image data. The first graphics content is correlated with the second graphics content such that they are spatially
and temporally aligned with one another. Then, the correlated graphics content is rendered on the display element.
[A578]

"Adaptive mainlobe clutter method for range-Doppler maps"

A method of adaptively removing mainlobe clutter from range-Doppler data includes estimating the peak of the
mainlobe clutter, and determining clutter regionboundaries adaptively and robustly. The mainlobe clutter peak may
be estimated from the range-Doppler data, for example using both nonlinear and linear filters. Alternatively the
mainlobe clutter peak may be estimated from knowledge of the position and speed of the vehicle, such as a
missile, upon which the radar system moves. The clutter boundaries may be determined at each of the range bins
by stepping along Doppler bins from the mainlobe clutter peak estimate in opposite directions, locating the
boundary at locations off of the mainlobe clutter peak estimate that meet a given criterion. The method produces a
finer determination of the mainlobe clutter region, resulting in less of the range-Doppler data being excluded as part
of the mainlobe clutter region. [A579]

"Forward-looking synthetic aperture radar processing"

Processing is described for forming a synthetic aperture radar image of the region toward which a platform moves,
and for extracting from this image the physical positions of scatterers in the region, including moving scatterers.
The processing entails one-dimensional resampling of the received radar data that can be performed as the data
are being collected, facilitating real-time operation. Various embodiments are disclosed. [A580]

"Apparatus for measurement of vertical obstructions"

Accurate measurements of flight path obstructions are taken from a moving aerial platform. Platform position,
including altitude, is combined with dynamic data including target distance and target elevation data to calculate
obstruction height or altitude. An optical subsystem on the aerial platform images the obstructions and provides a
video stream showing the obstructions. The video stream and aerial platform data are wirelessly communicated to
a control terminal where an operator observes a presentation of obstructions and obstruction altitudes or heights.
The operator can issue commands to the aerial platform. [A581]

"Airborne radar having a wide angular coverage, notably for the sense-and-avoid function”

An airborne radar device having a given angular coverage in elevation and in azimuth includes a transmit system,
a receive system and processing means for carrying out target detection and location measurements. The transmit
system includes: a transmit antenna made up of at least a first linear array of radiating elements focusing a
transmit beam, said arrays being approximately parallel to one another, at least one waveform generator, means
for amplifying the transmit signals produced by the waveform generator or generators, and means for controlling
the transmit signals produced by the waveform generator or generators, said control means feeding each radiating
element with a transmit signal. The radiating elements being controlled for simultaneously carrying out electronic
scanning of the transmit beam in elevation and for colored transmission in elevation. [A582]

"Method for cleaning signals for centralized antijamming”

The present invention relates to a method for cleaning signals for centralized antijamming. The invention makes it
possible to provide as many cleaned antenna channels as sub-arrays with limited computational requirements. The
method proceeds in two steps. Initially, an antijamming matrix is computed. This matrix depends on the noise
covariance matrix, on a weighting vector representing the form of the desired antenna pattern on reception in an
unjammed environment, and on constraints for preserving the shape of this antenna pattern. Subsequently, the
signals arising from the antenna sub-arrays undergo a linear recombination effected by the antijamming matrix.
The antijamming method is termed centralized since the data necessary for the antijamming processing are
concentrated in the lone antijamming matrix. The invention applies notably to radar systems, notably to airborne
radar systems. [A583]

"Multi-mode ground surveillance airborne radar"

Ground surveillance airborne radar device, characterized in that it reproduces a mapping of STRIPMAP type of an
area of interest divided into bands (101) , the images of these bands being captured successively, each according
to a technique of scan SAR type, the operations for processing the image of a band (101) being produced
successively to the capture of the image of this band (101) and in a manner concomitant with the realization of at
least one additional radar mode, before the capture of the image of the following band (101) . [A584]

"Method and device for determining the angle of bearing in a TACAN type radionavigation system"
Method making it possible to reconstruct a first signal taking the form of a series of pulses of width T, characterized
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in that it comprises a step in which a delay .tau. fixed with respect to the first signal to be reconstructed is
introduced into a second signal having a sinusoidal shape and in that the porches of width T of the first signal at an
instant t are substituted with portions of sinusoid of the second delayed sinusoidal signal corresponding to an
instant t-1 so as to reconstruct a signal having a sinusoidal shape. [A585]

"Aircraft bird strike avoidance method and apparatus using transponder”

An aircraft avian radar is implemented using an existing aircraft transponder, Mode S, or TCAS installation as the
radar transmitter. To eliminate self jamming of low level avian target signals by high level transmitter signals, the
ending period of the transmission signal is digitized and cross correlated with the ending period of reflected avian
target signals received after the transmission signal has ended. In a first implementation, the current transponder
antenna is used for both transmission and reception. In a second implementation, an external receive only antenna
is mounted in a position that maximizes the transmit antenna to receive antenna isolation. In a third
implementation, a signal canceller and sample of the transmit signal are used to cancel or null out as much
transmit signal as possible that couples directly to the receive antenna. [A586]

"Viewing device for an aircraft comprising means for displaying aircraft exhibiting a risk of collision”

The general field of the invention is that of viewing systems of the synthetic vision type SVS, for a first aircraft, the
said system comprising at least one cartographic database of a terrain, position sensors, for the said aircraft, an air
traffic detection system calculating the position and the danger rating of at least one second aircraft exhibiting a
risk of collision with the said first aircraft on the basis of data originating from sensors or systems such as TCAS or
ADS-B, an electronic computer, a man-machine interface means and a display screen, the computer comprising
means for processing the various items of information originating from the database, sensors and interface means,
the said processing means arranged so as to provide the display screen with a synthetic image of the terrain
comprising a representation of the said second aircraft. The said representation comprises a first symbol
representing in a stylized manner the said second aircraft and a second symbol, situated to the right of the first
symbol when the second aircraft is facing towards the first aircraft and situated to the left of the first symbol when
the second aircraft is facing away from the first aircraft. [A587]

"Single channel semi-active radar seeker"

The disclosed approach provides a low-cost approach by employing a single channel receiver for a direction-
finding missile, rather than a conventional four-channel system. It employs interferometry techniques. The
proposed approach leverages orthogonal waveforms and pseudorandom noise (PN) codes. This is a low-cost
approach for a single channel direction finding system by leveraging orthogonal waveforms and interferometric
techniques. [A588]

"Integrated airport domain awareness response system, system for ground-based transportable
defense of airports against manpads, and methods"

Embodiments of an apparatus and method for defending a physical zone from airborne and ground-based threats
are disclosed. In the various embodiments, an apparatus includes a detection component configured to detect and
track a ground-based or airborne threat proximate to the physical zone, an integration component to receive data
from the detection component and process the data to determine a threat assessment. A defensive component
receives the determined threat assessment and disables the ground-based and airborne threat based upon the
determined threat assessment. A method includes detecting an object proximate to the physical zone to be
protected, identifying the object as a hostile threat, determining at least one of a path and a point-of-origin for the
object, and actuating a defensive system in response to the hostile threat. [A589]

"Interactive synthetic aperture radar processor and system and method for generating images"

A system for generating images may include an interactive SAR processor for generating an image using SAR
data. The system may also include a module associated with the SAR processor for allowing a user to interactively
select different settings for each of a group of parameters for generating different images by the interactive SAR
processor using the SAR data. [A590]

"Monopulse angle determination”

Modern tactical radars frequently use phase shifters to electronically specify or steer the spatial position of the
antenna beam without requiring mechanical motion of the antenna. These phase shifters can only be set correctly
for a specific frequency. If a waveform is transmitted through the antenna which consists of multiple segments
which differ in frequency or modulation from that frequency used to steer the position of the beam, errors are
introduced into the monopulse measurement. These monopulse errors are reduced or eliminated by correction
factors. The monopulse errors are corrected by pre-computed factors or terms which result from the differences in
frequency and modulation used in the waveform from the frequency used to steer or position the beam. Correction
is also provided for radar altitude. These correction factors are easily pre-computed and applied only when needed
to minimize the computational requirements. [A591]
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"Covert long range positive friendly identification system"”

The present invention pertains to a portable repeater device for use by friendly forces in a combat theater. The
repeater device includes a sensor that receives an interrogator signal, coded or un-coded, from a friendly
interrogator, such as an airborne attack or search and rescue vehicle, and a transmitter that transmits a coded or
uncoded beacon at a covert wavelength outside the typical night-vision spectrum back to the interrogator in
response. Because the transmission wavelength of the repeater signal is covert and outside typical night-vision
capabilities, the system limits the ability of enemy forces to locate friendly forces employing such signaling beacons
through typical night-vision equipment. [A592]

"Onboard radar device and program of controlling onboard radar device"

An onboard radar apparatus includes a transmission wave generating unit configured to generate a transmission
wave, a vertically polarized wave transmitting antenna configured to vertically polarize and transmit the
transmission wave, a horizontally polarized wave transmitting antenna configured to horizontally polarize and
transmit the transmission wave, a receiving antenna configured to receive a reflection wave, a switch control unit
configured to perform a switching between the vertically polarized wave transmitting antenna and the horizontally
polarized wave transmitting antenna, and a receiving unit configured to receive one of the reflection waves based
on receiving levels of the reflection waves, which have been received by the receiving antenna before and after the
switching is performed by the switch control unit. [A593]

"Cell clustering and optimization for space partitioning"

A partitioning system includes a decomposer module, a supply and cell commonality computation module, a
network structure setup module, a seed selection module, an optimization setup module, a solver module, and a
boundary creation module. A network structure is created by connecting each cell to each of its neighboring cells
using bi-directional arcs. Each bi-directional arc is assigned a flow value and a cell commonality metric. The
optimization program is solved to determine the flow value for each bi-directional arc and to determine a plurality of
open seeds. Each determined seed represents one partition. Partition boundaries are created by grouping cells
when they are connected to each other via one of the updated set of bi-directional arcs into cell clusters. Cells
within cell clusters are merged to create the predetermined number of contiguous partitions. [A594]

"Radar altimeter antenna performance monitoring via reflected power measurements”

Systems and methods for radar altimeter antenna performance monitoring via reflected power measurements are
provided. In one embodiment, a single antenna radar altimeter comprises: an antenna, a circulator coupled to the
antenna, a transmitter coupled to the circulator, a receiver coupled to the circulator, wherein the circulator provides
coupling of the transmitter and the receiver to the antenna while providing isolation between the transmitter and the
receiver, a reflected power monitor positioned between the circulator and receiver, and a processor coupled to the
reflected power monitor via a first analog-to-digital converter, the processor configured to compute and track
reflected power measurement statistics from data generated by the reflected power monitor and provide a
performance output indicating when one or more of the reflected power measurement statistics exceed a
predetermined deviation threshold. [A595]

"Device, system and method of protecting aircrafts against incoming threats”

Device, system and method of protecting aircrafts against incoming threats. for example, a system for protecting an
aircraft against an incoming threat includes: one or more electro-optic sensors to substantially continuously search
for the incoming threat, and to generate a signal indicating that a possible incoming threat is detected, one or more
radar sensors to be activated in response to the signal, and to search for the incoming threat, and a central
computer to determine whether or not the incoming threat exists, based on a sensor fusion algorithm able to fuse
data received from the one or more electro-optic sensors and data received from the one or more radar sensors.
[A596]

"Radar device for detecting or tracking aerial targets fitted to an aircraft”

A radar device includes means for emitting microwave-frequency signals, means for receiving signals reflected by
a target, computation means, a plurality of antenna systems disposed around the aircraft, an antenna system
comprising a set of emission antennas coupled to the emission means and a set of reception antennas coupled to
the reception means, each antenna system being dedicated to the coverage of a given angular sector OMEGA.,
for a given antenna system, the antenna beam on reception being formed by CBF by the computation means on
the basis of the signals received by the reception antennas and the antenna beam on emission is pointed by an
electronic scanning system in a number greater than or equal to two of directions inside the given angular sector
.OMEGA... The invention applies notably in the field of airborne radars, in particular radars with large angular
coverage and short range that are necessary for example for carrying out a function of the "see and avoid" type on
drones, which function is also commonly called "Sense & Avoid". [A597]

88



Tematundeckun ("air') pedepaTtusHbii cbopHuk nateHToB CLUA (1976-2018)
(npoekT POO®U 18-07-01270)

"Synthetic aperture radar hybrid-quadrature-polarity method and architecture for obtaining the
stokes parameters of radar backscatter"

A synthetic aperture radar hybrid-quadrature-polarity method and architecture comprising transmitting both left and
right circular polarizations (by alternately driving, at the minimum (Nyquist) sampling rate, orthogonal linear feeds
simultaneously by two identical waveforms, +/-90.degree. out of phase) , and receiving two orthogonal linear
polarizations, coherently. Once calibrated, the single-look complex amplitude data are sufficient to form all Stokes
parameters, which fully characterize the radar backscatter. [A598]

"Method for protecting location privacy of air traffic communications”

Methods of protecting location privacy of air traffic communications from unauthorized monitoring of aircraft
locations in an uncontrolled airspace include designating a bounded region of uncontrolled airspace, ceasing
transmission of a traffic beacon by each aircraft of a plurality of aircraft upon the aircraft entering the bounded
region, and updating a unique identifier associated with each of the aircraft while the aircraft is traversing the
bounded region. [A599]

"System and method for generating a reference signal for phase calibration of a system"

A two-element array antenna system includes a first antenna element and a second antenna element. The first and
second antenna elements respectively include first and second frequency multipliers. A transmitting, receiving, and
processing (TRP) system is coupled to the first and second antenna elements via, respectively, a single first
transmission element and a single second transmission element. The TRP system is configured to transmit to the
first antenna element a first input signal at a sub-multiple of a first frequency, receive from the first frequency
multiplier a first calibration signal based on the first input signal, transmit to the second antenna element a second
input signal at a sub-multiple of the first frequency, receive from the second frequency multiplier a second
calibration signal based on the second input signal, and determine, based on the calibration signals, a relative
phase difference between the first and second transmission elements. [A600]

"Systems and methods for enhancing situational awareness of an aircraft on the ground”

A delineated collision avoidance system may comprise a processor for executing one or more instructions that
implement one or more functions of the collision avoidance system, a transceiver for transmitting information from
and receiving information for the host aircraft, and memory for storing the one or more instructions for execution by
the processor to implement the one or more functions of the collision avoidance system to: receive from the
transceiver information from another aircraft, generate from the received information a track for the other aircraft,
and determine whether the track will intersect within a predefined period of time a region of interest around the host
aircraft. In a variation, the system may include a display and the memory may include instructions to: determine
whether a predefined condition is satisfied and change an appearance of a symbol shown on the display to indicate
that the predefined condition is satisfied. [A601]

"Multipath SAR imaging"

Disclosed is a method for removing the distortions produced by multipath Synthetic Aperture Radar (SAR) imaging.
Conventional SAR systems assume that the returned signal consists of only direct scatterings, in practice however,
the returned signal consists of multiple scattering events. Multiple or multipath scattering occurs when part of the
surface reflects energy to at least one other part of the surface before the signal is scattered back to the receiver.
Multipath scattering distorts the SAR image by superimposing blurring artifacts that diminish the resolution of the
radar image. We exploit the phase change introduced by the "half Nyquist" frequency points of Fourier space to
remove the effects of multiple scattering. The reflectivity function of the scene is recovered while retaining the
resolving power of single scattering SAR. [A602]

"High fidelity simulation of synthetic aperture radar"

Methods and systems for generating a raster file in a raster file format for use in a Digital Radar Landmass
Simulator (DRLMS) . A file in the raster file format defines synthetic aperture radar (SAR) scenery for use in
generating a runtime database. The raster file contains a plurality of texture elements (texels) that define the SAR
scenery. Each texel may have a material identifier, which identifies a material composition of a respective surface
region of the SAR scenery, a surface height identifier, which identifies a surface height with respect to a bare earth
elevation (BEE) value of the respective surface region, and a BEE identifier, which identifies a BEE of the
respective surface region. A method for determining surface height identifiers based on digital surface model
(DSM) elevation data is also provided. [A603]

"Tracking coordinator for air-to-air and air-to-ground tracking"

A method and system for coordinating air-to-air tracking and air-to-ground tracking for an airborne tracked target
that is landing or performing an airdrop. Air-to-air tracking data is analyzed to detect if the tracked target is landing,
and a predicted landing location is computed. An air-to-ground sensor is activated, via a separate air-to-ground
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tracking module or via a mode change, and the air-to-ground tracking is initiated at the predicted landing location of
a detected target. Both automated and manually-assisted air-to-ground activation are supported. [A604]

"Three quarter spatially variant apodization”

A new spatially variant apodization (SVA) algorithm that uses a 3/4 filled aperture prior to two dimensional discrete
Fourier transform (2-D DFT) to form the image. The algorithm can be used, for example, to improve contrast and
resolution on synthetic aperture radar (SAR) imagery, with a lower degree of oversampling (and thus, fewer pixels)
than other algorithms require. This can translate into more efficient use of radar displays and processor memory.
Additional efficiencies of memory and computing power may be realized when Automatic Target Recognition (ATR)
algorithms operate on this imagery. Embodiments of this invention use convolution kernels at two different
spacings, which are better tuned to the local phase relationships of mainlobe and sidelobes with a 3/4 filled
aperture. As such, these embodiments suppress sidelobes without sacrificing resolution, at an aperture-filling ratio
of 3/4, rather than 1/2, as is usually used. [A605]

"Multilateration system and method"

A multilateration system and method includes a plurality of receiver stations for receiving signals from an aircraft,
and a controller that derives the position of the aircraft by applying a multilateration process to outputs from the
receiver stations. for this purpose, the controller determines the altitude of the aircraft and selects a multilateration
process that is to be used for position determination, based on the determined altitude. [A606]

"Method and system of reducing friendly fire in anti-aircraft engagements”

A method and system provide for confirmation of friendly aircraft as a backup to conventional IFF (identification,
friend or foe) telecommunication systems and methods. An IFF secondary radar signal is generated and directed to
an aircraft. When no confirming response is received within a pre-determined time period, the invention provides
for generating and transmitting a pre-arranged modulated signal to the aircraft. In response to receiving the pre-
arranged modulated signal, the aircraft notifies the aircrew to execute a pre-arranged kinematic maneuver that is
detected by the systems using radar means to confirm that the aircraft is a friendly aircraft. [A607]

"Inverse synthetic aperture radar image processing"

According to one embodiment, inverse synthetic aperture radar (ISAR) image processing includes receiving an
ISAR image from an inverse synthetic aperture radar. A standard deviation profile is generated from the ISAR
image, where the standard deviation profile represents a standard deviation of the ISAR image. The standard
deviation profile is normalized to form a normalized standard deviation profile. A mean value profile is generated
from the ISAR image, where the mean value profile represents a mean value deviation of the ISAR image. The
mean value profile is normalized to form a normalized mean value profile. The normalized standard deviation
profile and the normalized mean value profile are combined to form a sum normalized range profile. The sum
normalized range profile may be processed to classify a target in the ISAR image. [A608]

"Method for predicting collisions with obstacles on the ground and generating warnings, notably on
board an aircraft"

The invention notably relates to a method of detecting obstacles on the ground receiving an obstacle clearance
sensor and a zone for extracting map data. The method comprises the following steps: extraction from an obstacle
database of a list of pointlike obstacles, extraction from an obstacle database of a list of linear obstacles,
determination, according to the obstacle clearance sensor, of the risks associated with the extracted pointlike
obstacles and generation of a warning, determination, according to the obstacle clearance sensor, of the risks
associated with the extracted linear obstacles, and generation of a warning. In particular, the invention applies to
the calculation of the warnings relating to the risks of collision with pointlike or linear obstacles taking into account
the path of the aircraft and the altitude of the obstacles. [A609]

"System and method for enabling determination of a position of a transponder”

There is provided a method and system for positioning a transponder, the system comprising an antenna array of
at least two spaced-apart antennas coupled to a common generating and switching unit. The generating and
switching unit is configured for generating a periodic signal and switching the signal between said at least two
antennas, constituting a positioning signal transmitted to the transponder. The system comprises a receiver for
receiving a returned signal and a phase difference estimator coupled to the receiver and operable to measure
phase differences between portions of the returned signal. The system further comprises a positioning utility
coupled to said phase difference estimator and configured to determine the position of the transponder relative to
the positioning system. [A610]

"Systems and methods for improving relevant weather determination”

Systems and methods for improving relevant weather determination for aircraft at altitude. An exemplary system
includes a weather radar component and memory that stores weather radar data in a three-dimensional (3D)
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buffer. A processor calculates vertically integrated reflectivity using the stored weather radar data at a predefined
reference altitude at one or more locations from the aircraft. The processor then adjusts a lower boundary of a
relevant weather envelope from a first value to a second value, if the vertically integrated reflectivity is greater than
a predefined threshold. The range of the adjusted lower boundary of the envelope is associated with the weather
radar data having the calculated vertically integrated reflectivity greater than the predefined threshold. A display
device displays the weather radar data located within the envelope in a first manner and displays the weather radar
data located outside of the envelope in a second manner. [A611]

"Systems and methods for aircraft to aircraft exchange of radar information over low bandwidth
communication channels"

Systems and methods communicate weather information between aircraft using low bandwidth communication
transceivers. An exemplary embodiment receives weather information from a weather radar system on board a
remote aircraft, processes the received weather information into weather radar image information that is
displayable on at least a display, processes the weather radar image information into a reduced size dataset, and
communicates the reduced size dataset to an installation aircraft over the low bandwidth communication channel,
wherein the low bandwidth communication channel is generated by a low bandwidth communication transceiver on
board the remote aircraft. [A612]

"Using doppler radar images to estimate aircraft navigational heading error"

A yaw angle error of a motion measurement system carried on an aircraft for navigation is estimated from Doppler
radar images captured using the aircraft. At least two radar pulses aimed at respectively different physical locations
in a targeted area are transmitted from a radar antenna carried on the aircraft. At least two Doppler radar images
that respectively correspond to the at least two transmitted radar pulses are produced. These images are used to
produce an estimate of the yaw angle error. [A613]

"Method of processing a radar image, obtained in particular from an airborne radar, with evaluation
of the altitude of the 0.degree. C. isotherm"

The invention targets a method of processing a radar image obtained from a radar. It comprises an automatic
evaluation of the altitude of the isotherm at zero degrees Celsius, called zero isotherm, using a processing of the
reflectivity information (rf (px) ) conveyed by pixels (px) forming all or part of the radar image. [A614]

"UAV trajectory determination method and system"

A method for determining a corrected UAV trajectory for a UAV having an on-board synthetic aperture radar (SAR)
and a programmed trajectory includes the SAR obtaining observed radar range profile curves associated with point
scatterers, calculating an error objective function based on the observed radar range profile curves to obtain a
perturbation path, and applying the perturbation path to the programmed trajectory to obtain the corrected UAV
trajectory input back into the SAR. Optimal parameter values applied to the UAV motion model then constitute an
improved estimate of the UAV trajectory. A system for computing the corrected UAV trajectory also includes an on-
board UAYV inertial navigation system and an on-board processor having a machine-readable storage media
capable for storing the software instructions for applying the subject algorithm via the processor that then applies
the corrected trajectory to the SAR. [A615]

"Radar image generation system"

According to one embodiment, a synthetic aperture radar includes a back projection processor that is configured to
receive multiple return signals from the radar as the radar is moved with respect to an object, wherein the return
signals are representative of electro-magnetic radiation reflected from the object. The back projection processor
generates a dynamic image of one or more internal features of the object from the return signals by varying a
squint angle of the plurality of return signals in which the squint angle varied by modifying a back projection filter.
Once generated, the back projection processor displays the dynamic image on a display. [A616]

"Computationally efficent radar processing method and sytem for SAR and GMTI on a slow moving
platform”

A method and system for processing radar data from a movable platform comprising passing a radar signal
through a low noise amplifier, down converting the signal to a lower frequency, filtering out harmonics, sampling
using A/D converter at or above Nyquist frequency, determining a scene center, performing a two stage averaging
scheme of the received signals with a variable window function based upon the velocity, acceleration of the
platform and scene center, coherently averaging N pulses to create an average pulse, performing an inverse
Fourier transform, compensating to the scene center by multiplying by a complex exponential based upon GPS
and inertial navigational system, summing the average pulses using a low pass filter, repeating the determination
of an average pulse for a time period that is less than the Nyquist sample time interval to generate second average
pulses, and performing a 2D inverse Fourier transform to obtain SAR image. [A617]
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"Method and system for maintaining spatio-temporal data"

A system and method for maintaining spatio-temporal data for a given area (e.g., an airspace) containing a given
node (e.g., an aircraft) and one or more other nodes (e.qg., aircraft) . The given aircraft may break the given
airspace into a first plurality of smaller airspaces, and may also break the given airspace into a second plurality of
smaller airspaces. The given aircraft may then detect local spatio-temporal data for each smaller airspace located
within its detectable range. The aircraft may also receive remote spatio-temporal data for the smaller airspaces
from the one or more other aircraft. Thereafter, the aircraft may update stored spatio-temporal data based on the
aircraft's navigation data, the local spatio-temporal data, the remote spatio-temporal data, and/or a reliability of the
data. Further, the aircraft may transmit the stored spatio-temporal data for receipt by the one or more other aircraft.
[A618]

"Method and system for forming very low noise imagery using pixel classification"

A method and system for generating images from projection data comprising inputting first values representing
correlated positional and recorded data, forming an image by processing the projection data utilizing a pixel
characterization imaging subsystem to form the SAR imagery utilizing one of a back-projection algorithm or range
migration algorithm, integrating positional and recorded data from many aperture positions, comprising: forming the
complete aperture A.sub.0 comprising collecting the return radar data, the coordinates of the receiver, and the
coordinates of the transmitter for each position k along the aperture of N positions, forming an imaging grid
comprising M image pixels, selecting and removing a substantial number of aperture positions to form a sparse
aperture A.sub.ifor L iterations, classifying each pixel in the image into target class based on the statistical
distribution of its amplitude across L iterations, otherwise, the pixel is given the value of zero. [A619]

"Aircraft collision avoidance alarm"

The present invention provides an aircraft collision alarm system and method. The method includes the steps of
collecting aircraft position information for aircraft in a given area and digitally encoding this aircraft position
information. This aircraft position information is then transmitted on an audio sub-carrier over the voice
communications channel of a VOR to the aircraft. The aircraft receives and processes the digitally encoded
information and alerts the pilot if a collision alarm situation is present. [A620]

"Simplifying and cost-effective IR-RF combat identification friend-or-foe (IFF) system for ground
targets”

Combined IR-RF combat identification friend-or-foe (IFF) system for a ground targets, such as dismounted
soldiers, vehicles or military platforms comprising IR-RF interrogator mounted on a firearm and IR-RF transponder
mounted on a friendly target. RF channel operates in Ka-band providing brief information about friendly targets that
could be in attacked area, and if they are, develop alert signal: "Friendly soldiers are in the area". The interrogator
additionally contains RF channel receiving reflected signal that allows recognize armed foe. IR channel of the
system prevents friendly fire in the case of direct sighting to a friendly soldier. [A621]

"Radar system for aircraft"

Radar system for providing an aircraft with a facility for in use at least detecting another aircraft in at least one
monitorable zone within a region surrounding of that aircraft, wherein the system comprises for each monitorable
zone at least one subsystem comprising one transmitter for sending an electro-magnetic probe signal and at least
one receiver for receiving a reflection of that probe signal, wherein the transmitter is arranged to send the probe
signal in a direction that is static with respect to that aircraft. [A622]

"High altitude platform deployment system"

A communication system for supporting communications with a target market area. The system includes one or
more solar-powered aircraft maintained in, or successively passing through, flight stations or flight patterns around
the market area. Each of the aircraft targets limited beamwidth communication antennas on a substantial portion of
the target market area. The control system is configured to fly selective flight patterns depending on the aircraft
characteristics and the flight conditions. The flight patterns may emphasize high-power-generation patterns such as
flying away from the sun for aircraft with wing-mounted solar cells. [A623]

"Image processor and image processing method for synthetic aperture radar"

An image processor and an image processing method for a synthetic aperture radar searching for a target are
provided. A high resolution processing unit performs high resolution processing up to an area equivalent to a small
target or smaller to thereby acquire information held by the small target. Next, a maximum value filter processing
unit develops the information of the small target acquired through the high resolution processing in one pixel of low
resolution processing with a maximum value. Then, a display unit displays the minimum area of the low resolution
processing as one pixel on a screen. Since the information originally held by the small target can be displayed
without damaging it as described above, it is easily distinguishable from the background information, enabling to
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improve the detection capability as a radar. [A624]

“"Location identification of a mobile terminal by employing radio frequency identification”

The location of a mobile terminal may be determined in response to signals received from a plurality of RFIDs.
Information from a plurality of RFIDs for determining a location of a mobile terminal is received by the mobile
terminal. The mobile terminal may maintain an in-range list that comprises all the RFIDs in which the mobile
terminal is currently within their coverage range. The location of the mobile terminal is calculated in response to the
received information for determining a location by calculating the common coverage area of the RFIDs in the in-
range list. [A625]

"Device for imaging test objects using electromagnetic waves, in particular for inspecting people for
suspicious items"

To depict test objects using electromagnetic waves, particularly to check people for suspicious articles, an
apparatus is provided having: an antenna which emits electromagnetic waves, particularly millimetric waves,
means for concentrating the emitted waves in three dimensions, and means for manipulating the waves at the point
of high concentration such that this point serves as a moving virtual antenna for SAR evaluation. Whereby the
means for three-dimensional concentration contain a rotatably mounted, focusing or defocusing, quasi-optical
element and the means for manipulating the waves at the point of high concentration contain a reflector. In
accordance with the invention, the quasi-optical element and the reflector are rotatably mounted about a common
rotary axis and at the same angular velocity. [A626]

"Dynamic weather selection”

The different advantageous embodiments provide a system comprising a weather band selection process and a
processor unit. The processor unit is configured to run the weather band selection process. The weather band
selection process identifies a flight trajectory associated with an aircraft, identifies weather information for the flight
trajectory, and identifies a weather band selection for the aircraft using the flight trajectory, aircraft information and
the weather information. [A627]

"Quantity smoother"

In an embodiment, a quantity smoother includes a first stage and a second stage. The first stage is operable to
receive a sequence of raw samples of a quantity and to generate from the raw samples intermediate samples of
the quantity, the intermediate samples having a reduced level of fluctuation relative to the sequence of raw
samples. The second stage is coupled to the first stage and is operable to generate from the intermediate samples
resulting samples of the quantity, the resulting samples having a reduced level of fluctuation relative to the
sequence of intermediate samples. for example, such a quantity smoother may be part of a target-ranging system
on board a fighter jet, and may smooth an error in an estimated target range so that the fighter pilot may more
quickly and confidently determine in his head a range window within which the target lies. [A628]

"Multi-transmitter interferometry"

Systems and methods for obtaining target elevation information are disclosed. The systems and methods use
multiple vertical transmitters and one or more receivers to infer changes in the elevation plane and the height of
objects. Changes in elevation and heights of objects are inferred from path length differences between the
transmitters and a particular backscattering point. Using known geometric information regarding the configuration
of the transmitters, propagation time differences can be estimated via time delay estimation methods in either the
time or frequency domain. Appropriate modulation schemes are used such that the multiple signals transmitted are
separable upon reception. [A629]

"Method for examining an ice region or dry region using radar echo sounding”

To suppress cross-ambiguities in the examination of an ice region or dry region by means of aircraft- or aerospace-
supported radar echo sounding, the region to be examined is overflown by a radar sensor (6) by multiple
compatible radar sensors of the same operating wavelength on multiple spatially separated, substantially parallel
paths, wherein the radar signal data received on each path are recorded. The radar signal data recorded for each
of the different paths are summed coherently and using a weighting to form a radargram, wherein an adaptive
complex-valued weighting for each of the individual paths is performed using a geometrical model which takes into
account the topography of the environment of the region to be examined. The weighting for every depth of the
examined region is determined by solving a system of linear equations from which is calculated a synthetic
antenna pattern which has zeros in the direction of the ambiguities. Implementation in radar systems for echo
sounding in ice and in dry regions on earth or other planets and extraterrestrial objects. [A630]

"Stability monitoring using synthetic aperture radar"

A stability monitoring system is described that provides an accurate, automated, and remote way of monitoring
small movements over a large surface area without the need to pre-place reflective targets using a mobile SAR.
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The stability monitoring system allows the rapid, automated identification and measurement of small surface
movements over a wide field of view from a safe standoff distance without the need for personnel working in
hazardous zones. Using this data, authorities can more accurately identify hazard areas and efficiently allocate
mitigation resources. [A631]

"Tornado detection network"

A tornado disarming network includes a command center, tornado detection systems, and tornado busting missile
launch sites in communications with the command center. Tornado busting missiles are at the tornado busting
missile launch sites. Each tornado busting missile includes a radar, a guidance system and a solid rocket motor for
propelling the missile toward the tornado. A thruster control system causes the tornado busting missile to travel
upward within the tornado upon reaching the tornado. An explosive discharge system explodes within the tornado
to generate heat for causing the air within the tornado to expand, thereby weakening the tornado. [A632]

"System, method, and software for performing dual hysteresis target association”

In certain embodiments, a method includes receiving first track information comprising data for a particular aircraft
track. The method further includes receiving a first radar plot comprising first location information corresponding to
first aircraft identification information and first location information corresponding to second aircraft identification
information. The method further includes associating the first aircraft identification information with the particular
aircraft track. The method further includes accessing historical association information comprising a first
association history variable corresponding to one or more previous associations between the first aircraft
identification information and the particular aircraft track and a second association history variable corresponding to
one or more previous associations between the second aircraft identification information and the particular aircraft
track. The method further includes updating the first association history variable in response to the association of
the first aircraft identification information with the particular aircraft track. [A633]

"Security systems and methods relating to travelling vehicles"

There is provided a method for identifying, at the moment of verification, the situation of a threat to a protected
ground, airspace and/or sea limits by an approaching ground vehicle, aircraft or sea-going vessel. The method
includes an authorized driver/pilot/captain to select first state in which the vehicle, aircraft or sea-going vessel is not
considered to present a threat and a second state in which the vehicle, aircraft or sea-going vessel is considered to
present a threat. The method further provides entering the first and second PIN codes into a smart card for
generating a One Time Indicia (OTI) for each of the PIN codes and disclosing the state associated with each of the
first and second OTI codes to at least one control center. Upon the control center receiving an OTI code, the
control center obtains positive identification of the driver/pilot/captain and the degree of the threat that the vehicle,
aircraft or sea-going vessel presents. [A634]

"Multilateration system and method"

A multilateration system and method includes a plurality of receiver stations for receiving signals from an aircraft,
and a controller that derives the position of the aircraft by applying a multilateration process to outputs from the
receiver stations. for this purpose, the controller determines the altitude of the aircraft and selects a multilateration
process that is to be used for position determination, based on the determined altitude. [A635]

"Kinematic algorithm for rocket motor apperception”

A method, Kinematic Algorithm for Rocket Motor Apperception (KARMA) , for processing radar returns for
identifying the type of a missile target includes generating tracks representing the missile, and applying the tracks
to a set of plural template-based filters, each representing one missile hypothesis, to generate plural sets of missile
states, one set for each hypothesis. The missile states are processed to generate kinematic parameter likelihood
values (LLHs) . The LLH values for each filter hypothesis are normalized and weighted. A weighted maximum
likelihood value (WMLH) is calculated for each hypothesis. The correct hypothesis is deemed to be the one having
the maximum WMLH, thus identifying the missile type. [A636]

"Step frequency ISAR"

A step frequency inverse synthetic aperture radar (ISAR) includes a transmitter configured to transmit a
transmission pulse at a transmission frequency to a near earth object (NEO) , the transmission frequency having a
frequency range comprising a starting frequency, an ending frequency, and a step size, a receiver configured to
receive a pulse response from the NEO, the pulse response corresponding to the transmission pulse, and a
computer configured to determine a 3-dimensional image of the interior of the NEO from the pulse response.
[A637]

"Systems and methods for terrain and obstacle detection by weather radar"

A method is provided for controlling an aircraft-mounted radar system configured to project radar beams and to
receive radar returns relating to the projected radar beams. The method includes providing at least one output to
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the radar system that causes the radar system to sweep the radar beam horizontally to create a horizontal sweep
set. The method further includes providing at least one output to the radar system that causes the radar system to
conduct two vertical sweeps during the horizontal sweep set, the two vertical sweeps offset from a center
horizontal location by at least one beam width, and wherein each of the two vertical sweeps are on opposite sides
of the center horizontal location. [A638]

"Synthetic aperture radar process"

A continually adapted pulse-to-pulse shift, performed in the azimuth direction, of the phase center which is
electrically active on the side of the transmitting antenna (Tx, Tx.sub.1, Tx.sub.2, Tx.sub.3) , in connection with the
SAR antenna control of a multi-aperture SAR system is designed such that, in the case of an existing pulse
repetition frequency (PRF) due to the likewise shifted position of the effective phase center of the entire antenna
(Tx, Tx.sub.1, Tx.sub.2, Tx.sub.3, Rx, Rx.sub.1, Rx.sub.2, Rx.sub.3) , a compensation or complete correction of
non-equidistant scanning in the azimuth direction is achieved. The principle of the pulse-to-pulse shift of the
position of the effective phase center of the antenna for achieving the best possible equidistant scanning can be
expanded to the side of the receiving antenna (Rx, Rx.sub.1, Rx.sub.2, Rx.sub.3) and to multi-aperture antennas.
The technological solution proposed by the invention can be advantageously combined with a subsequent digital
beam formation on the receiving antenna side. [A639]

"System and method for bistatic change detection for perimeter monitoring"

A method for monitoring an area that involves transmitting a first electromagnetic wave signal from a mobile
platform moving over a ground surface, toward the ground surface. A receiver is used that is located remote from
the mobile platform to receive the first electromagnetic wave signal after the signal is reflected from the ground
surface. The first electromagnetic wave signal is processed to form a first synthetic aperture radar (SAR) image.
Subsequently the receiver is used to receive a second electromagnetic wave signal transmitted from the mobile
platform at a time subsequent to transmission of the first electromagnetic wave signal. The second electromagnetic
wave signal is then processed to obtain a second SAR image. The first and second SAR images are then
coherently analyzed to determine areas of non-correlation between the images. [A640]

"Template updated boost algorithm"

A method and a system for sensing a boosting target missile, estimate position and velocity and boost acceleration
parameters of the target missile, and control an interceptor missile to the target missile. A boost-phase missile
target state estimator estimates at least acceleration, velocity, and position using an acceleration template for the
target vehicle. The nominal template is incorporated into an extended Kalman filter which corrects the nominal
template acceleration with the filter states to predict future thrust acceleration, velocity and position. The correction
can compensate for motor burn variations and missile energy management (lofted/depressed trajectory) . [A641]

"System and method for target signature calculation and recognition”

The present invention is directed to a system and method for the identification of a target object in PCL radar
applications. The disclosed embodiments describe the systems and methods used in the identification of a target
object from the collection of data representing specific target object features, such as velocity, altitude, fuselage
length, wing length, or wing sweepback angle, and the comparison of selected target object features with a
database of known aircraft features. The present invention also provides for the calculation of feature dimensions,
such as the fuselage length, wing length, or wing sweepback angle from measurements associated with a peak
signal lobe as a function of a bistatic aspect angle. [A642]

"Bi-static radar processing for ADS-B sensors”

A system and technique to derive a position of a non-ADSB equipped aircraft using ADS-B information provided
from an ADSB equipped aircraft and bi-static radar processing techniques. [A643]

"System and method for reducing incidences of friendly fire"

The invention provides a system and method for reducing the instance of friendly fire by having the weapon aiming
system include means for emitting an optical signal encoded with the identity of the targeting soldier. The encoded
optical signal is received by an optical receiver on a targeted soldier where it is converted into a low power RF
signal which is transmitted to a local repeater that retransmits it, optionally using at least one intermediate repeater,
to a central monitoring station equipped with a computerized database. If the monitoring station determines that the
doubly encoded signal includes the identities of two friendly troops, it transmits a "hold fire" signal back to the
aiming system, and a suitable signal, such as a red LED indicative of a "hold fire" order is illuminated. [A644]

"Polarimetric synthetic aperture radar signature detector"

A method is provided for processing an acquired polarimetric synthetic aperture radar (SAR) image of a region to
identify a candidate pixel that correlates to a target representation. The polarimetric SAR image is composed of a
plurality of pixels, and the candidate pixel corresponds to a position in the region that contains a candidate object.
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The process includes deconstructing J parameter components each sample, obtaining acquired values for the
image from select parameter components, acquiring reference values that characterize said parameter
components for the target representation, determining distance values each reference value and each acquired
value, comparing the distance values against a classification criterion to determine whether the candidate pixel
conforms to the target representative. The process may further include extracting N sub-apertures from the
polarimetric SAR image, and combining the distance values for the sub-apertures together to obtain distance
summations for comparison. The process may additionally include multiplying the distance summations with their
corresponding weighting factors to obtain weighted results and combining these to produce a weighted log-
likelihood function that identifies whether the pixel conforms to the target. Determining a difference may further
include subtracting reference values from their respective acquired values to respectively obtain set of differences,
assigning normalized defaults to the differences in response to the difference having a specified relation to
parameter thresholds, and otherwise normalizing the difference, and determining natural logs of unity minus said
each difference to obtain their distance values. [A645]

"Methods, apparatuses and systems for locating non-cooperative objects”

Measurements of the differential and/or absolute time-of-arrival of separable signals transmitted from a set of
spatially-distributed (SD) transmitters are obtained by one or more receivers. The signals transmitted by each
transmitter are made separable by encoding them in a manner that enables each signal to be distinguished from
the others by the receiver or receivers. An accurate time-of-arrival of each signal at the receiver is determined,
from which the path lengths from the transmitters to the receiver and from the receiver to the object are determined
based on the known propagation speed of the signals. Any Doppler frequency shifts in each signal can also be
determined from this information. From all of this information, the receiver is able to determine its own position,
motion and orientation (roll, pitch and yaw) , as well as the position and motion of the moving object being tracked
by the receiver. [A646]

"Systems and methods for obtaining aircraft state data from multiple data links"

Systems and methods are delineated that may provide for a system for use in a merging and spacing application
for an aircraft. An exemplary system may comprise a TCAS and a processor for executing the merging and
spacing application using ADS-B data and data received by the aircraft in response to an interrogation of another
aircraft from the TCAS. In a disclosed embodiment, a lead aircraft responds to the TCAS interrogation from a
following aircraft to provide EHS heading and/or speed of the lead aircraft to the following aircraft, which uses the
received EHS data as well as ADS-B data to determine merging and spacing control parameters for the following
aircraft. [A647]

"Ground penetrating synthetic aperture radar"

A method and system for examining subsurface targets utilizing an elevated or airborne platform. A broad
spectrum of frequencies is transmitted from the platform and is directed at the various subsurface targets. A
plurality of chirp signals would be utilized to transmit the entire frequency range. These signals are reflected from
the various subsurface targets and are received by the platform. The received chirp signals are combined in a
manner to allow the visualization of the subsurface target. [A648]

"Systems and methods for infering hail and lightning using an airborne weather radar volumetric
buffer"

A weather radar system for improving output of potential lightning and hail weather conditions. An exemplary
system includes a processor that receives and stores the weather radar reflectivity values into a three-dimensional
buffer, receives an outside air temperature value, and determines freezing level based on the received outside air
temperature value. The processor generates lightning icon (s) when a reflectivity value stored at cell (s) of the
three-dimensional buffer above determined freezing level is greater than a first threshold amount. Also, the
processor adds 1.6 km to the determined freezing level and generates hail icon (s) when a reflectivity value stored
at cell (s) at the determined freezing level plus 1.6 km are greater than a second threshold amount. The display
device displays the hail and lightning icons when an altitude value that corresponds to the cells associated with the
generated lightning icons has been selected for display. [A649]

"Distance measuring equipment and distance measuring equipment monitor system"

A transponder (12) transmits a reply in response to an interrogation input thereto, the interrogation including twin
pulses, and a monitoring processor (13) transmits to the transponder a pseudo interrogation identical in format to
the interrogation, receives from the transponder a reply responding to the pseudo interrogation, and monitors a
performance of the transponder, the monitoring processor (13) including a pulse spacing adjuster (131c) operable
to adjust a pulse spacing of twin pulses along with generation of the pseudo interrogation, and a monitor (134b)
operable to output an alarm in response to a failed reception or a delayed reception of a reply from the transponder
after transmission of a pseudo interrogation with a compliant pulse spacing, and further to output an alarm in
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response to a reception of a reply from the transponder after transmission of a pseudo interrogation with an
uncompliant pulse spacing. [A650]

"Mode 5 detection process using phase and amplitude correlation”

A receiver in a mode 5 air traffic control system provides amplitude and phase signal outputs a digital data stream
containing preamble and flight information from data transmitted from an aircraft. A signal splitter divides the
amplitude and phase signal outputs between an odd channel and an even channel that carry odd-numbered pulses
and even-numbered pulses, respectively. An odd channel data decoder connected to the signal splitter extracts
signals encoded in the odd channel and forms an odd data stream and an even channel data decoder connected
to the signal splitter extracts signals encoded in the even channel and forming an even data stream. A preamble
correlator correlates the odd and even data streams with a predefined preamble mask to detect potential valid
preambles, and preamble decision logic processes signals output from the preamble correlator to identify which of
the preambles actually are actually valid. [A651]

"Self-configuring ADS-B system"

Techniques are described that allow information to be acquired by an ADS-B system of an aircraft without the
installation of ADS-B dedicated flight crew controls or wired data interfaces in the aircraft. In one or more
implementations, a receiver is associated with the ADS-B system in the aircraft. The receiver is configured to
receive transmissions from a transponder of the aircraft, such as a radar transponder of a Traffic Collision
Avoidance System (TCAS) , or the like. Information used by the ADS-B system is extracted from the received
transmissions and furnished to the ADS-B transceiver for broadcast over the ADS-B datalink. [A652]

"Secondary surveillance radar"

A transmitter 122 transmits interrogations to aircraft airborne in a coverage, a receiver 123 receives signals
transmitted from aircraft airborne in the coverage, reply analyzers 132b and 133b analyze a reply responding to an
interrogation transmitted from the transmitter, as the reply is detected from signals received by the receiver, and a
squitter analyzer 132d analyzes an extended squitter, as the extended squitter is detected from the signals
received by the receiver. [A653]

"Method of strip-map synthetic aperture radar auto-focus processing"

A strip-map Synthetic Aperture Radar (SAR) auto-focus image generation process is provided. Batches of raw
radar return data are processed in order to form batch images which each have a valid region between invalid
regions. The process determines an estimate of the first derivative of a phase error at an end of the valid region,
determines a time-shift corresponding to that estimate and uses that information in determining a starting point for
the next batch of raw radar return data. [A654]

"Time-compressed clutter covariance signal processor"

The time compression processor coding methodology gives rise to an exceedingly fast clutter covariance
processor compressor (CCPC) . The CCPC includes a look up memory containing a very small number of
predicted clutter covariances (PCCs) that are suitably designed off-line (e.g., in advance) using a discrete number
of clutter to noise ratios (CNRs) and shifted antenna patterns (SAPs) , where the SAPs are mathematical
computational artifices not physically implemented. The on-line selection of the best PCC is achieved by
investigating for each case, e.g., each range bin, the actual CNR, as well as the clutter cell centroid (CCC) , which
conveys information about the best SAP to select. The advanced CCPC is a "lossy” processor coder that inherently
arises from a novel practical and theoretical foundation for signal processing, namely, processor coding, that is the
time compression signal processing dual of space compression source coding. [A655]

"Weather radar system and method using data from a lightning sensor"

A weather radar system or method can be utilized to determine a location of a weather hazard for an aircraft. The
weather radar system can utilize processing electronics coupled to an antenna. The processing electronics can
determine presence of the hazard in response to data related to returns received by the weather radar antenna and
data from a lightning sensor. The system can include a display for showing the hazard and its location. [A656]

"Through air radar sensor"

There is disclosed a process instrument comprising a housing and an antenna secured to the housing. A process
adaptor is associated with the antenna and housing for securing the instrument to a process vessel to define a
process seal. A control in the housing generates or receives a high frequency signal. The control comprises an
electromagnetic radiating element. A body supports the radiating element in the housing proximate the antenna for
rotation at any angular orientation without affecting the process seal. [A657]

"Target ranging using information from two objects"
In an embodiment, an apparatus includes a detector, direction finder, receiver, and range finder. The detector is
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operable to detect a target, and the direction finder is operable to determine a first direction to the target from the
apparatus. The receiver is operable to receive a second direction to the target from a remote object, and the range
finder is operable to determine from the first and second directions a range of the target from the apparatus. for
example, the apparatus may be a first fighter jet, and the remote object may be a second fighter jet. By using
directional information from both the first and second jets, a computer system onboard the first jet may compute a
range to the target from the first jet more quickly and more accurately than by using directional information from
only the first jet. [A658]

"System and method for aircraft altitude measurement using radar and known runway position”

A method of and system for determining the altitude of an aircraft can use a relative altitude estimate using
information from an onboard radar. The altitude can be referenced to a runway for landing operations. The radar
can produce relative altitude information from the range to the landing point and a precision estimation of the
vertical angle to the landing point. The vertical angle estimate can be made with a phase processing antenna/radar
system. [A659]

"Pulse detecting equipment"

A pulse detecting equipment includes a log compression processor (105) for logarithm-converting signal levels of a
reception signal received at an antenna and input therefrom, with maintained frequency components of the
reception signal as input, an AD converter (106) for converting the reception signal as logarithm-converted in signal
level, from an analog form into a digital form, a first detector (110) for limiting the reception signal as converted into
the digital form to a band of a prescribed first frequency, to obtain a signal, to detect signal levels thereof, a second
detector (111) for limiting the reception signal as converted into the digital form to a band of a prescribed second
frequency smaller than the first frequency, to obtain a signal, to detect signal levels thereof, and a pulse detector
(113) for use of a result of comparison between signal levels detected at the first detector and signal levels
detected at the second detector, to detect pulses of a prescribed frequency as a signal transmitted to own
equipment. [A660]

"Pulse pattern for weather phenomenon and incursion detection system and method"

An aircraft radar system includes a radar antenna and a processing device. The processing device receives returns
from the radar antenna associated with the scan. The processing device uses the returns from the scan for use in
both incursion detection and weather phenomenon detection. A method for using the returns from the scan for both
incursion detection and weather phenomenon detection is also disclosed. [A661]

"Passive detection apparatus"

A passive detection device is disclosed comprising a plurality of antennas, receivers, and a digital beamformer,
wherein the antennas and receivers are adapted to receive radiation of millimeter wavelengths from a near field
region, to process and digitize it. The beamformer is adapted to process the received information and to generate
static image information relating to the region. An indication means is provided to indicate the presence of objects
of interest. The beamformer is preferentially adapted to generate information simultaneously in a plurality of planes
at different distances from the apparatus. The indication means may comprise an array of pixels along the length of
the apparatus to display image information, and may use the multi-planar information to construct images of the
region comprising data from a plurality of planes. The invention has utility in security scanning applications such as
at airports or other locations where security detection equipment is employed. [A662]

"Method and system for automatic classification of objects"”

A new method has been developed as an attempt to improve speed and robustness of existing ISAR classification
methods. The new method produces a set of silhouettes of possible models in a 3D model database. The set of
silhouettes of each model views the model from various viewing angles, as the target dimensions will vary as it is
viewed from different angles. The silhouettes are stored as a training set. Classification is done by comparing the
silhouette of the target with the set of silhouettes in the training set. The silhouettes are calculated prior to the
silhouette matching. [A663]

"Active improvised explosive device (IED) electronic signature detection"

The present invention provides an apparatus and method of detecting, locating, and suppressing electronic
devices, specifically IEDs. This RF emission measurement device in some embodiments can also be considered a
system for RF emission measurement, location, and suppression. In some embodiments the apparatus comprises
a high sensitivity receiver for receiving and analyzing electronic emissions. In other embodiments the apparatus
comprises a high sensitivity receiver and an electromagnetic source for illuminating, and/or suppressing an
electromagnetic device. The electromagnetic source could be any electromagnetic emitter known in the art, for
example a magnetron or an adjustable wideband electromagnetic emitter. [A664]

"Altimetry method and system"
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An altimetry method comprising: providing a signal receiver (RX) on a first platform (S1) flying above a portion of
the Earth surface (ES) , for receiving a temporal series of signals emitted by a second flying platform (S2) and
scattered by said portion of the Earth surface, and computing altimetry waveforms, indicative of an elevation profile
of said portion of the Earth surface, by processing the received signals, characterized in that said step of
computing altimetry waveforms comprises: cross-correlating the received signals with a plurality of locally-
generated frequency-shifted replicas of the emitted signals, introducing a frequency-dependent temporal shift to
the correlation waveforms in order to compensate for range delay curvature, and incoherently summing the
temporally shifted correlation waveforms (CXC) corresponding to signals scattered by a same region of the Earth
surface at different times during motion of said first platform. [A665]

"Radar device for maritime surveillance"

The present invention relates to a radar device for maritime surveillance, intended to be installed on a vehicle
moving at very high altitude, generally on a satellite. The invention consists more precisely in a partial synthetic
aperture radar with a low repetition frequency, making it possible to provide quality maritime surveillance and
guaranteeing good performance in terms of target detection probability and ability to process vast maritime
expanses. [A666]

"Methods and devices of an aircraft crosswind component indicating system"

A system for providing crosswind component information to a pilot of an aircraft is disclosed. The system is
comprised of a navigation system, datalink system, devices for manual input of data, a crosswind component
module consisting of, in part, a processor and database, and an indicating system consisting of, in part, a tactical
display unit system of an aircraft. A navigation system may provide flight parameters for measured and intended
flight data as inputs. Other data may also be provided from manual input devices and a datalink system as inputs.
The processor of the crosswind component module receives the data, retrieves runway direction data, and
determines the data of the crosswind components. An indicating system receives the data of the crosswind
components and displays this information. [A667]

"Systems and methods for preparing ground-based weather radar information for use in an
installation vehicle"

Systems and methods prepare ground-based supplemental weather radar information for integration with onboard
weather radar information. An exemplary embodiment receives ground-based weather radar information from a
ground-based weather radar station, the ground-based weather radar information referenced in a first coordinate
system, generates supplemental weather radar information from the received ground-based weather radar
information, wherein the supplemental weather radar information is referenced to a second coordinate system
based upon at least latitude and longitude, and communicates the supplemental weather radar information,
wherein the communicated supplemental weather radar information is integrated with weather radar information of
an onboard weather radar system of an installation vehicle. [A668]

"Determination of the three-dimensional location of a target viewed by a camera”

A method for determining, in three dimensions, the location of a moving ground object observed in a region by a
video camera. A terrain map supplies altitude for the latitude and longitude of each terrain point. The terrain
information is combined with camera location, field of view, and orientation to produce a computed terrain map
relative to the camera. A video analytics step processes the video and locates moving target (s) in two Cartesian
coordinates. The coordinates are processed with the camera information to produce target location in terms of
azimuth and elevation angle. The computed map information is combined with the angular target location to
produce latitude, longitude, and altitude of the target. The target location information is used for further
investigation or to attack the target. Also, a method for determining the third dimension of a 2-D radar track to cue a
camera or fuse with camera data. [A669]

"Method for processing TOPS (terrain observation by progressive scan) -SAR (synthetic aperture
radar) -raw data"

Sub-aperture processing is carried out. Within each sub-aperture, range compression and a correction for the
target range variation are carried out. Baseband azimuth scaling is used for processing the azimuth signal, wherein
a long azimuth reference function and thus a wide azimuth dimension are prevented. The scaling range is not
constant and depends on the range, which is not equal to the original range vector. It is calculated such that, in
combination with a subsequent derotation step, constant azimuth scanning is achieved for all ranges. The selected
derotation function, which is applied in the azimuth time domain, makes it possible for all the targets to be in base
band, in this way varying the effective chirp rate. Since the phase is purely quadratic because of the azimuth
scaling step, it is thus possible to use an optimal filter which takes account of the effective chirp rate. IFFT results
in a focused image, and a final phase function in the time domain allows phase maintenance. Application for SAR,
SONAR and seismic raw data processing in the TOPS mode, as well as other modes which make use of the
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antenna polar diagram being scanned in the azimuth and/or elevation direction. [A670]

"High accuracy radar altimeter using automatic calibration”

A method of compensating for component errors within a radar altimeter is described. The method includes
periodically switching transmit pulses from a transmit antenna to a programmable delay device, calculating an
altitude based on a transmit pulse received from the programmable delay device, comparing the calculated altitude
to an expected altitude, the expected altitude based on a pre-set delay through the programmable delay device,
and compensating an altitude measured by the radar altimeter, based on transmit pulses output through the
transmit antenna, by an error correction amount based on a difference between the calculated altitude and
expected altitudes. [A671]

"Vehicular surveillance system using a synthetic aperture radar"

According to one embodiment, a system for gathering intelligence, surveillance, and reconnaissance information
comprises a synthetic aperture radar that is housed within an enclosure coupled to a land vehicle. The synthetic
aperture radar includes an antenna array that transmits and receives electro-magnetic radiation for generating
images of objects around the land vehicle while the land vehicle is in motion. [A672]

"Method for selecting aircraft access point into a lateral free evolution area”

This method facilitates the joining, by an aircraft, of a secure zone, without constraint of deployment in the
horizontal plane, in particular when the latter is threatened by a risk of collision with the ground or by a risk of
penetration into a forbidden zone which cannot be resolved by a purely vertical avoidance maneuver. It consists in
selecting a point for joining a zone of free lateral deployment by means of a criterion of minimum cost of the initial
maneuver of turning at the start of the trajectory for joining the possible points of access to the zones of free lateral
deployment. [A673]

"Systems and methods for enhanced ATC overlay modulation”

Embodiments of the present invention disclose systems and methods for providing an enhanced data link using
overlaid modulation. Through embodiments of the present invention, existing ATC (or other) modulated signals
using existing standard frequencies may be utilized to transmit (e.g., from an aircraft transponder) additional
information in a manner that does not render the transmitted signal unrecognizable by legacy ATC equipment.
Legacy equipment will be able to demodulate and decode information that was encoded in the transmitted signal in
accordance with preexisting standard modulation formats, and updated equipment can also extract the additional
information that was overlaid on transmitted signals. [A674]

"Range and azimuth resolution enhancement for real-beam radar"

Disclosed is a method, means for and computer program for enhancing range and azimuth resolution in a two-
dimensional (2D) image generated by a frequency modulated continuous-wave (FMCW) radar for providing
enhanced situational awareness in autonomous approach and landing guidance (AALG) system by forming and
displaying a two-dimensional (2D) model of landing conditions from received range and azimuth real beam radar
(RBR) signals by rendering one or more target locations and amplitudes in both range and azimuth, selecting a
region of interest from the displayed 2D model to enhance the one or more target locations in the selected region
of interest, selectively applying range and azimuth resolution enhancement using a first and second beamforming
approach or applying azimuth only resolution enhancement by using just the second beamforming approach to
obtain an one or more accurate target location estimations and combining the enhanced one or more target
locations to render an enhanced 2D image. [A675]

"Airborne radar notably for a drone"

The present disclosure relates to an airborne radar notably for a drone. In at least one embodiment, the airborne
radar has a first structure and a second structure. The first structure is mechanically attached to an aircraft carrying
the radar. The first structure has a degree of rotational freedom relative to the aircraft on a first axis. The second
structure is attached to the first structure. The second structure has a degree of rotational freedom relative to the
first structure on a second axis converging with the first axis. An antenna is attached to the second structure and
configured to receive and send electromagnetic waves. An electronic module configured to process the
electromagnetic waves sent or received by the antenna is attached to the second structure. [A676]

"Methods for two-dimensional autofocus in high resolution radar systems"

Provided are two-dimensional autofocus methods in a synthetic aperture radar (SAR) system which include: (1)
two-dimensional pulse pair product algorithm including shear PGA, eigenvector phase history ("EPH") , shear
PGA/EPH) , (2) two-dimensional optimization algorithms including parametric one-dimensional estimate/two-
dimensional correction, parametric two dimensional estimate/two-dimensional correction, unconstrained two-
dimensional nonparametric and constrained two-dimensional nonparametric methods, (3) a two-dimensional
geometry filter algorithm, (4) a two-dimensional prominent point processing algorithm, (5) a one-dimensional phase
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estimate of higher order two dimensional phase errors, and, (6) a fast SHARP parametric autofocus algorithm.
[A677]

"Elevation null command generator for monopulse radar airborne missile guidance systems”

There is disclosed an elevation null command generator (ENCG) for use in airborne monopulse radar, and a novel
missile guidance system made possible by use of the ENGC. The ENCG provides an accurate means of directing
the elevation monopulse plane of a radar antenna at a patch of ground defined by a range signal generated within
the radar or its associated equipment. It is shown that within the system range can define the elevation angle of
concern. The ENCG includes a central range gate centered at the command range and a plurality of pairs of range
gates, the two gates of each pair being time spaced before and after the central range gate, and has circuit means
for normalizing the output of the range gates to eliminate the bias effects of strong targets adjacent to the
monopulse null plane and ground surface intersection. [A678]

"Integrated system for aircraft vortex safety"

The invention relates to systems for preventing off-normal situations when there is a possibility that an aircraft
penetrates into a dangerous area of the vortex shedding of a vortex generator. The inventive system consists of
information sub-systems for recording and storing information on the expected relative position of the aircraft and
trailing vortex areas in line with danger criteria which are specified by a user and concern dangerous aerodynamic
forces and torques effecting the aircraft and induced by the trailing vortex of vortex generators, and for conveying
said information to said user, who can be the aircraft crew and/or flight attendants, at a preventive distance from
the aircraft and at a forecast moment. Said information can be visualised in a human-readable form and in a
volume sufficient for forming a directive signal for carrying out a flight manoeuvre by the aircraft in order to move
away from the dangerous trailing vortex area. [A679]

"Estimation and correction of error in synthetic aperture radar"

Methods, systems, and computer-readable media are disclosed for correcting synthetic aperture radar data to
correct for gain errors in fast time. According to an embodiment, input data is received from a synthetic radar
system representing returned data from an individual pulse. Data entropy optimization is performed to identify a
gain correction configured to adjust the input data to minimize image intensity entropy to generate focused output
data. The gain correction is applied to the input data to adjust data values in the input data to generate the focused
output data. [A680]

"Method for determining the position, notably in terms of elevation, of a target flying at very low
altitude"

The present invention relates to a method for determining the position notably the elevation of a target flying at very
low altitude. An electromagnetic detection system extracts the measurement of the elevation on the basis of the
amplitude of the interference signal produced by a signal emitted directly by the target and by a signal emitted by
the target towards the ground then reflected by the ground towards the radar. Embodiments of the invention can
notably be used within the framework of the guidance of drones in the final landing phase. [A681]

"Clock phase ranging methods and systems"

A system and method for estimating the range between two devices performs two or more ranging estimates with
subsequent estimates performed using a clock that is offset in phase with respect to a prior estimate. The
subsequent estimate allows estimate uncertainties due to a finite clock resolution to be reduced and can yield a
range estimate with a higher degree of confidence. In one embodiment, these additional ranging estimates are
performed at n/N (for n=1, . . . N-1, with N>,1 and a positive integer) clock-period offset introduced in the device.
The clock-period offset can be implemented using a number of approaches, and the effect of clock drift in the
devices due to relative clock-frequency offset can also be determined. To eliminate the bias due to clock-frequency
offset, a system and method to estimate the clock-frequency offset is also presented. [A682]

"Scanning array for obstacle detection and collision avoidance"

This scanning array scans an area around the array for nearby objects, collision obstructions, and terrain
topography. The scanning array can scan for sounds emitted by objects in the vicinity of the scanning array,
passive energy receipt sources, or it can also send out an energy beam and scan for reflections from objects within
the energy beam. The energy beam can be optical, laser, radar or other energy emitting sources. The scanning
array of the invention can be used for helicopter detection and avoidance of collision risk and can be used for other
scanning purposes. Scanning of an entire hemisphere or greater is accomplished by manipulating the scanner
platform through the coordination of either linear actuators or gimbals so as to produce nutation without rotation.
This motion allows transceivers to be directly coupled to transmitting and sensing modules without the losses
associated with slip rings and other coupling devices. [A683]

"Systems and methods for assessing weather in proximity to an airborne aircraft”
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Dynamic weather model systems and methods are operable to assess weather in proximity to an airborne aircraft.
An exemplary embodiment receives a radar return from the weather, determines reflectivity information from the
received radar return, retrieves a weather model from a weather model data base, compares the weather with the
retrieved weather model and the determined reflectivity information, predicts a characteristic of the weather based
upon the comparison of the weather and the weather model, and determines if the predicted characteristic is
potentially hazardous to the airborne aircraft. The weather model is defined by at least one weather modeling
algorithm, and is defined by at least one of a parameter and a variable parameter range residing in a weather
characteristics database. [A684]

"Distributed and cable reduced TCAS"

A direction finding antenna system for determining the relative bearing of a second aircraft from a first aircraft in
conjunction with Distance Measuring Equipment (DME) . The system includes a first antenna and a second
antenna located on a top surface of the first aircraft, spaced apart along a first axis, as well as a third antenna and
a fourth antenna located on a bottom surface of the first aircraft, spaced apart along a second axis orthogonal to
the first axis. The system further includes a transmitting, receiving, and processing system coupled to the first,
second, third, and fourth antennas, wherein the transmitting, receiving, and processing system is configured to
transmit DME interrogations, receive DME replies, and process the DME replies to determine the relative bearing
of the second aircraft from the first aircraft. [A685]

"Time-of-flight ranging systems using coarse and fine measurements"

A time-of-flight ranging system, such as a keyless access Control system, comprises a first part and a second part,
e.g., a portable device such as a key fob. Both parts have a transceiver for effecting communication with each
other. At least the first part includes a device, e.g., a processor, for determining the distance between the two parts
based on time-off-light. To save power, when the two parts are a relatively great distance apart, a time-of-flight
measuring device computes the time based on a relatively coarse algorithm, and when the parts are relatively
close, the computation is carried-out using a more precise algorithm. The clock frequency may be reduced when
the two parts are a relatively great distance apart, and increased when they are closer. Further the transmitter
power may be reduced when the two parts are relatively close together and increased when they are a relatively
great distance apart. [A686]

"Method and apparatus for creating and processing universal radar waveforms™

A new approach to radar imaging is described herein, in which radar pulses are transmitted with an uneven
sampling scheme and subsequently processed with novel algorithms to produce images of equivalent resolution
and quality as standard images produced using standard synthetic aperture radar (SAR) waveforms and
processing techniques. The radar data collected with these waveforms can be used to create many other useful
products such as moving target indication (MTI) and high resolution terrain information (HRTI) . The waveform and
the correction algorithms described herein allow the algorithms of these other radar products to take advantage of
the quality Doppler resolution. [A687]

"System and method for using a radar to estimate and compensate for atmospheric refraction"”

An aircraft weather radar system includes an input for receiving data associated with weather radar returns
received by an antenna. The aircraft weather radar system further includes processing electronics for performing a
routine to analyze radar returns associated with terrain. The processing electronics are configured to determine
atmospheric refraction characteristics based on a range and/or an angle to terrain. The routine is based on the
determination of atmospheric refraction characteristics. [A688]

"Transponder-based beacon transmitter for see and avoid of unmanned aerial vehicles"

A transponder-based beacon transmitter system in an unmanned aerial vehicle is provided. The transponder-
based beacon transmitter system comprises a global positioning system interface communicatively coupled to
receive position information indicative of a current location of the unmanned aerial vehicle, a message formatter
communicatively coupled to the global positioning system interface, and a transponder-based beacon transmitter.
The message formatter formats vehicle identification of the unmanned aerial vehicle and the position information
indicative of the current location of the unmanned aerial vehicle into an automatic dependent surveillance
broadcast mode-select squitter message. The message formatter operates in one of a military mode, a National
Airspace System mode, and a combined military/National Airspace System mode. The transponder-based beacon
transmitter transmits the automatic dependent surveillance broadcast mode-select squitter messages from the
unmanned aerial vehicle. Receivers in the vicinity of the unmanned aerial vehicle receive unsolicited vehicle
identification and location of the unmanned aerial vehicle. [A689]

"Aircraft tracking using low cost tagging as a discriminator"

A simplified multilateration and ADS-B Surveillance System is used, to perform tagging for the FAA Low Cost
Ground Surveillance program. This system may also be used as the foundation for a full multilateration system, if a
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customer wants to upgrade. The present invention uses just one active transmitter/receiver unit as opposed to
multiple passive receivers. The present invention captures UF 5 and DF 5 data, thus providing Mode A
identification, which then acts as the key to obtaining the call sign from a data fusion packages--thus making it an
affordable and marketable product for small to medium-sized airports. [A690]

"Forward-looking radar system, module, and method for generating and/or presenting airport
surface traffic information”

A present novel and non-trivial system, module, and method for generating and/or presenting airport surface traffic
information presenting using a forward-looking aircraft radar system are disclosed. A runway awareness zone is
established and traffic data is acquired by a forward-looking aircraft radar system. In one embodiment, a runway
awareness zone is own-ship-based. In another embodiment, a runway awareness zone is based upon data
received from a navigation reference data source. An advisory data set is generated using track alignment
correction information and airport surface traffic located within the runway awareness zone. Navigation data is
used to determine the location of airport surface traffic. Track alignment correction information may be calculated
using traffic data or navigation data. Advisory data set is provided to one or more avionics systems including a
presentation system and an external communication system. Advisory data set could include visual, aural, and/or
tactile information. [A691]

"Systems and methods for air traffic surveillance"

A collision avoidance system according to one aspect of the present invention comprises a user interface, a
plurality of sensors, and a computer system in communication with the user interface and the plurality of sensors.
The computer system includes a processor and a memory storing instructions that, when executed by the
processor, cause the processor to receive data pertaining to a target from one or more sensors of the plurality of
sensors, determine a position of the target based on the data from the one or more sensors, and present (through
the user interface) the position of the target using one or more visual indicators that identify the one or more
sensors. [A692]

"Method and apparatus for the detection of objects using electromagnetic wave attenuation
patterns"

A method for detecting an object, comprising the steps of defining expected characteristics of scattered
electromagnetic radiation to be received at a receiver, attenuating at least a portion of electromagnetic radiation
received at the receiver by a presence of an object within a path of electromagnetic information, and detecting the
attenuation to indicate a presence of the object. The object may be a low radar profile object, such as a stealth
aircraft. The electromagnetic radiation is preferably microwave, but may also be radio frequency or infrared. By
using triangulation and other geometric techniques, distance and position of the object may be computed. [A693]

"Radiobased locating system provided with a synthetic aperture”

The invention relates to a method for increasing the accuracy of a measurement of a radio-based locating system
comprising a mobile station and at least one fixed station, wherein the movement of a mobile station from an initial
position is detected by way of measuring data of an absolute sensor system and a relative sensor system, a virtual
antenna is embodied in the form of synthetic aperture by way of measuring data and the mobile station is focused
on the fixed station and/or vice versa by using the synthetic aperture. [A694]

"Methods and apparatus for detection/classification of radar targets including birds and other
hazards"

Methods and apparatus for processing data from a low beam channel, a high beam channel and a weather
channel to perform an altitude estimation based upon a target amplitude ratio between the low beam channel and
the high beam channel and target range, and for performing target detection based upon data from the weather
channel. In one embodiment, migrating birds can be more accurately detected and classified than with
conventional systems. [A695]

"Methods and apparatus for countering a projectile”

Methods and apparatus for countering a projectile according to various aspects of the present invention may
operate in conjunction with a countermeasure system. The countermeasure system may comprise a beam source
adapted to generate an electromagnetic beam. The countermeasure system may further include a beam control
system adapted to aim the electromagnetic beam at the projectile according to a fire control solution. The beam
heats at least a portion of the projectile to a disruption temperature to deflagrate the projectile. [A696]

"System and method for identifying incursion threat levels"

An aircraft weather radar system for displaying an indication of a threat level presented by an obstacle to the
aircraft on an electronic display. The weather radar system includes a radar antenna configured to receive radar
returns from a radar sweep. The weather radar system additionally includes processing electronics configured to
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determine a movement vector of the obstacle using the radar returns. The processing electronics are further
configured to determine the threat level of the obstacle to the aircraft based on the determined movement vector, to
generate parameters for an indication based on the determined threat level and to cause the indication to be
displayed on an electronic display. [A697]

"RFI suppression in SAR"

A filter scheme for broadcast interference cancellation that is computationally efficient and numerically robust
Airborne Low Frequency Synthetic Aperture Radar (SAR) operating in the VHF and UHF bands has been shown.
At least interference Doppler filtering or interference cancellation is utilized. The interference cancellation involves
prediction of the interference for each particular reception interval of mixed interference and radar ground
response. This prediction is then coherently subtracted from the incoming signal. [A698]

"Application of time reversal to synthetic aperture imaging"

A method and apparatus for target focusing and ghost image removal in synthetic aperture radar (SAR) is
disclosed. Conventional SAR is not designed for imaging targets in a rich scattering environment. In this case,
ghost images due to secondary reflections appear in the SAR images. We demonstrate, how, from a rough
estimate of the target location obtained from a conventional SAR image and using time reversal, time reversal
techniques can be applied to SAR to focus on the target with improved resolution, and reduce or remove ghost
images. [A699]

"Phased array radar antenna having reduced search time and method for use thereof"

A phased array radar antenna includes at least two antennas (11, 12, 13, 14) adapted for simultaneous operation
at different non-mutually interfering frequencies. The phased array radar antenna may be fitted to an aircraft having
a fuselage supporting first and second radar side antennas (11, 12) on opposite sides thereof, a nose portion
supporting a first radar end antenna (13) , and a tail portion supporting a second radar end antenna (14) .
Respective radomes cover the first and second radar end antennas so as to provide a smooth aerodynamic
contour, and a radar control unit (15) is disposed within the fuselage and coupled to the first and second radar side
antennas and to the first and second radar end antennas for operating the first or second radar side antenna
simultaneously with the first or second radar end antenna at respective first and second different frequencies.
[A700]

"System, method, and apparatus for remote measurement of terrestrial biomass"

A system, method, and/or apparatus for remote measurement of terrestrial biomass contained in vegetative
elements, such as large tree boles or trunks present in an area of interest, are provided. The method includes
providing an airborne VHF radar system in combination with a LIDAR system, overflying the area of interest while
directing energy toward the area of interest, using the VHF radar system to collect backscatter data from the trees
as a function of incidence angle and frequency, and determining a magnitude of the biomass from the backscatter
data and data from the laser radar system for each radar resolution cell. A biomass map is generated showing the
magnitude of the biomass of the vegetative elements as a function of location on the map by using each resolution
cell as a unique location thereon. In certain preferred embodiments, a single frequency is used with a linear array
antenna. [A701]

"System and method for on-board adaptive characterization of aircraft turbulence susceptibility as a
function of radar observables"

A turbulence data circuit for use in an aircraft. The aircraft can include a radar system configured to transmit a first
radio frequency wave and receive a second radio frequency wave and a display for receiving a display signal
representative of turbulence. The aircraft can further include a flight management system configured to determine a
phase of flight, an aircraft inertial/air data system configured to determine an altitude and an airspeed. The
turbulence data circuit can include an interface for coupling to the radar system, the display, the flight management
system, and the aircraft inertial/air data system. The turbulence data circuit can be configured to determine the
display signal representative of turbulence based on at least one of the phase of flight, the altitude, the airspeed
and the second radio frequency wave. [A702]

"Doppler beam-sharpened radar altimeter"

Systems and methods for Doppler beam sharpening in a radar altimeter are provided. In one embodiment, a
method comprises receiving a return signal at a radar altimeter receiver and applying a first gate to the return
signal to select at least a first component of the return signal. Spectral analysis is performed on the first component
of the return signal to generate a plurality of frequency bins, wherein each frequency bin is centered around a
different frequency across a Doppler shift frequency spectrum for the first component of the return signal. The
method further comprises tracking the first component of the return signal, selecting a first frequency bin of the
plurality of frequency bins based on the Doppler shift frequency of the first component of the return signal, and
outputting a portion of the first component of the return signal falling within the first frequency bin for further
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processing. [A703]

"Compact active phased array antenna for radars"

A radar system, including: a compact, active phased array antenna for transmission and reception of a focused
radiation beam, circuits for providing signals to produce or detect a radiation beam by the phased array antenna
and to control or detect the direction of the radiation beam, and wherein the radar is adapted to be mounted on a
missile and scan a selected area proceeding the direction of motion of the missile. [A704]

"Land use compatibility planning software"

A land use compatibility software module uses an existing suite of airport management programs to generate
exception reports for FAA Part 77 land use compatibly surveys. Land use compatibility management is a manually
intensive and time-consuming process. The noise officer may have to compute whether a proposed structure
violates FAA's obstruction clearance criteria as set out in FAA's standard for obstacle clearance zones (Part 77) .
With these three-dimensional zone shapes entered into AirScene.TM., the user may enter lat/long and height data
for potential obstructions, such as cellular telephone towers as mentioned in the above example. The system will
plot the potential obstructions on the map and will determine whether or not the height and proposed position of the
tower violates the FAA's obstruction criteria for that runway. The system may be used to generate "exception
reports” for proposed structures. [A705]

"Aircraft guidance system"

A guidance system includes a device to generate an alphanumeric identification characteristic, enabling
identification of a data item which is used for a selected guidance mode of an aircraft. The system also includes a
display unit which automatically shows the alphanumeric identification characteristic on a display screen. [A706]

"Method and device for simulating radio navigation instruments"

The device (405) for behavior simulation of a radio navigation system, without the latter being installed on an
aircraft, comprising a means (410) for determining a position of the aircraft, characterized in that it further
comprises: a means (415) for automatically determining at least one radio navigation beacon of a station on the
ground depending on said position of the aircraft, and for selecting a radio navigation beacon of an automatically
determined station on the ground, a means (420) for calculating at least one physical quantity value linked to the
relative position of the aircraft relative to the selected beacon and a means (425) for presenting, on a display
means of the aircraft cockpit, each calculated physical quantity value and the identifier of the selected beacon.
[A707]

"Interferometric signal processing"

Systems and methods of error handling in interferometric signal processing for a ground based slope monitoring
system are described. Uncorrected movement data is extracted from interferometric radar measurements of a
relatively stable reference. The movement data is corrected for changes in atmospheric conditions as a function of
changes in a refractive index of the air and an offset induced at zero range. [A708]

"System and method for processing imagery from synthetic aperture systems"

A method of processing a temporal sequence of base images from a synthetic aperture system such as a synthetic
aperture radar is provided that simplifies the task of identifying moving objects. The method comprises the steps of
firstly temporally filtering a plurality of the base images to form a reference image, and secondly normalising the
reference image with a base image to form a change detection image. The change detection image has the
property that all moving objects are emphasised. Further processing can optionally be performed on the change
detection image to remove false targets based on characteristics of the highlighted areas or on a temporal track
taken over a plurality of change detection images. The invention allows detection of moving objects without
requiring a Doppler return from a target. The invention extends to a system adapted to implement the method, and
a computer program. [A709]

"Dynamic replanning algorithm for aircrew display aid to assess jam effectiveness”

The invention generally relates to the field of computer software particularly to an improved method of providing
aircrew decision aids for use in determining the optimum placement of an Electronic Attack (EA) aircraft. The core
of the invention is a software program that will dynamically provide the EA flight crew situational awareness
regarding a threat emitter's coverage relative to the position of the EA aircraft and to the position of any number of
protected entities (PE) . The software program generates information to provide visual cues representing a Jam
Acceptability Region (JAR) contour, a Jam Assessment Strobe (JAS) and text for display on a number of flexibly
configurable display formats posted on display units. The JAR and JAS graphics and text will aid the EA aircrew in
rapidly assessing the effectiveness of a given jamming approach. It is emphasized that this abstract is provided to
comply with the rules requiring an abstract that will allow a searcher or other reader to quickly ascertain the subject
matter of the technical disclosure. It is submitted with the understanding that it will not be used to interpret or limit
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the scope of the claims. [A710]

"Pulsed radar level detection system using pulse dithering to eliminate inaccuracies caused by tank
rattle”

A through air level measurement instrument for use in minimizing tank rattle comprises a housing and an antenna
secured to the housing. A process adaptor is associated with the antenna and the housing for securing the
instrument to a closed tank with the antenna directed into an interior of the closed tank. A control in the housing
generates and receives a high frequency signal using an electromagnetic radiating element proximate the antenna.
The control comprises an equivalent time sampling circuit including a main oscillator driving a timing circuit
controlling timing between transmitted and sample pulses. A noise generator is operatively associated with the
main oscillator to randomly modulate timing of the main oscillator. The control minimizes inaccuracies caused by
tank rattle. [A711]

"Radial gap measurement on turbines"

Radial gap measurement on turbines by a microwave measuring method and an evaluation of a Doppler effect
which varies according to the size of the radial gap is described. At least one radar sensor embodied as a
transmission and reception unit is provided in the wall of a turbine housing which is radially oriented towards the
centre of the turbine. The relative speed of an outer end of a turbine blade, dependent on the size of the radial gap,
is evaluated many times in relation to the radar sensor during the passage of the blade end past the same, and the
course of the relative speed over time on the zero crossing constitutes a measure for the radial gap on the basis of
the relation between the absolute value of the relative speed and the incline thereof in the zero crossing. [A712]

"System and method for tracking and identifying aircraft and ground equipment”

In accordance with one or more embodiments of the present disclosure, systems and methods disclosed herein
provide for tracking of objects, aircraft, vehicles, and ground equipment in a tracking area, such as an airspace
and/or an airport terminal area. One embodiment of a tracking system of the present disclosure comprises a signal
monitoring component adapted to communicate with an object, such as an aircraft, when the object enters the
tracking area. The signal monitoring component is adapted to transmit a monopulse beacon query signal to the
object and receive a monopulse beacon response signal from the object. The tracking system further comprises an
interface component adapted to process the received monopulse beacon response signal from the object, initialize
a beacon transponder on the object, and assign a network address to the object. [A713]

"Mmw contraband screening system"

An inspection system that can detect contraband items concealed on, in or beneath an individual's clothing. The
system employs millimeter wave radiation to detect contraband items. The system is described in connection with a
check point security system that includes temperature controlled walls to enhance imaging of contraband items.
Also, a millimeter wave camera is used in conjunction with a visible light camera that forms images. To address
privacy concerns of displaying images of people made with millimeter wave cameras that effectively "see through"
clothes, the millimeter wave images are not displayed directly. Rather, computer processing produces indications
of suspicious items from the underlying raw millimeter wave images. The indications of suspicious items are
overlaid on the image formed by the visible light camera. [A714]

"Radar system and a method relating thereto"

A radar system comprising a platform movable along a path in relation to a ground surface portion and carrying a
positioning device, a timing device and a radar equipment. It is adapted to implement synthetic aperture radar
(SAR) for imaging the ground portion. It includes recording means for collecting radar raw data comprising radar
echo amplitudes annotated with distance and the moment of time of collection and being intertwined with platform
position measurement data annotated with the respective moment of time of collection thereof. [A715]

"Automatic dependent surveillance system secure ADS-S"

An air traffic control automatic dependent, WAAS/GPS based, surveillance system (ADS) , for operation in the
TRACON airspace. The system provides encryption protection against unauthorized reading of ADS messages
and unauthorized position tracking of aircraft using multilateration techniques. Each aircraft has its own encryption
and long PN codes per TRACON and transmit power is controlled to protect against unauthorized ranging on the
ADS-S aircraft transmission. The encryption and PN codes can be changed dynamically. Several options which
account for available bandwidth, burst data rates, frequency spectrum allocations, relative cost to implement,
complexity of operation, degree of protection against unauthorized users, system capacity, bits per aircraft reply
message and mutual interference avoidance techniques between ADS-S, ADS-B Enroute and Mode S/ATCRBS
TRACON are disclosed. ADS messages are only transmitted as replies to ATC ground terminal interrogations (no
squittering) . Derivative surveillance backup systems provide an anti-spoofing capability. [A716]

"Aircraft collision sense and avoidance system and method"
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A collision sense and avoidance system and method and an aircraft, such as an Unmanned Air Vehicle (UAV)
and/or Remotely Piloted Vehicle (RPV) , including the collision sense and avoidance system. The collision sense
and avoidance system includes an image interrogator identifies potential collision threats to the aircraft and
provides maneuvers to avoid any identified threat. Motion sensors (e.g., imaging and/or infrared sensors) provide
image frames of the surroundings to a clutter suppression and target detection unit that detects local targets
moving in the frames. A Line of Sight (LOS) , multi-target tracking unit, tracks detected local targets and maintains
a track history in LOS coordinates for each detected local target. A threat assessment unit determines whether any
tracked local target poses a collision threat. An avoidance maneuver unit provides flight control and guidance with
a maneuver to avoid any identified said collision threat. [A717]

"Method and apparatus for compressing SAR signals”

A method compresses synthetic aperture radar (SAR) data by sampling the SAR data into blocks and transforming
each block to a corresponding block of transform coefficients. Each block of transform coefficient is quantized
according to a quantization parameter to obtain a corresponding block of quantized transform coefficients, which
are demultiplexed into sets of blocks of quantized transform coefficients. The quantized transform coefficients in
the blocks in each set are arithmetically encoding in parallel according to a probability model to produce an
intermediate bitstream for each set of blocks. The encoding of the quantized transform coefficients of one block is
independent of the quantized transform coefficients of a successive block. The intermediate of bitstreams are then
multiplexed to a compressed bitstream, which can be transmitted, or stored, for subsequent decoding to construct
an SAR image. [A718]

"Antenna back-lobe rejection”

A method of for processing signals in a radar system is shown comprising an antenna system having at least two
antenna elements, a beam forming arrangement (ABF_RX, ABF_TX) for selectively steering the directivity of the
antenna system in a given selected direction, the directivity of the antenna system having a main lobe in the
selected direction and a back lobe (BL) in another direction and of a lower magnitude than the main lobe. By
utilizing various scale and subtract processing both noise levels and ghost signals can be considerably reduced. A
SAR radar apparatus has moreover been shown. [A719]

"Method and apparatus for making airborne radar horizon measurements to measure atmospheric
refractivity profiles”

A method for determining a refractivity profile of an atmosphere of the Earth. The method may involve: generating
radar signals from a radar device located above the Earth's surface toward the Earth's surface, measuring a time of
flight and a reflected intensity of reflected radar signals received back at the radar device, using the measured time
of flight and the reflected intensity of the reflected radar signals received by the radar device to determine a
distance to a radar horizon where the radar signals are tangent to the Earth's surface, and using the distance to the
radar horizon to determine a refractivity profile of the atmosphere through which the radar signals and the reflected
radar signals have travelled. [A720]

"Ground vehicle collision prevention systems and methods"

The present invention comprises systems and methods for preventing collisions between aircraft and ground
vehicles. In one embodiment, a system includes a proximity detection unit and a transducer proximate to a
selected structural portion of an aircraft, the proximity detection unit being operable to emit ranging signals through
the transducer and to receive reflected signals through the transducer to determine the position of an object within
a ranging area adjacent to the structural portion. The system further includes an alarm device coupled to the
proximity detection unit that is responsive to a signal generated by the proximity detection unit. In another
embodiment, a method includes determining a distance between the ground service vehicle and a selected
structural portion of the aircraft when the vehicle is positioned in a ranging area about the aircraft. The method
further includes generating a proximity alarm based upon the distance. [A721]

"Surveillance and warning system"

A system and method for providing entry-point, boundary-line, and presence intrusion detection by means of an
intelligent controller process capable of driving both field alert/alarm systems and security station monitoring
devices and for providing occupancy warnings and critical status alerts, one embodiment providing runway
occupancy warnings and critical runway status alerts to both flight crew approaching an airfield and air traffic
controllers managing ground traffic, the system including: a detection system, airfield output devices (including all
FAROS, GAROS and CTAF Runway Occupancy Radio Signals (RORS) ), an airfield communications network, a
centralized data processing unit that contains all of the algorithms to drive light control, logging, and an optional
administrative network layer that hosts a graphical user interface. [A722]

"Systems and methods for multi-sensor collision avoidance"
An embodiment of the present invention provides a collision avoidance system for a host aircraft comprising a
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plurality of sensors for providing data about other aircraft that may be employed to determine one or more
parameters to calculate future positions of the other aircraft, a processor to determine whether any combinations of
the calculated future positions of the other aircraft are correlated or uncorrelated, and a collision avoidance module
that uses the correlated or uncorrelated calculated future positions to provide a signal instructing the performance
of a collision avoidance maneuver when a collision threat exists between the host aircraft and at least one of the
other aircraft. [A723]

"System and method for a terrain database and/or position validation”

An aircraft weather radar system can be used with a terrain avoidance system. The aircraft weather radar system
is coupled to an antenna. A processor receives radar returns received by the antenna. The processor determines
terrain elevation estimates for use with the terrain avoidance system from the radar returns. The terrain elevation
estimates are compared to stored terrain elevation data used with the terrain avoidance system to verify position or
to check the integrity of the stored elevation data. The processor can be part of a terrain avoidance system, a
weather radar system, a navigation system, or can be a standalone system. [A724]

"Method and device for detecting an environning aircraft"

A radar unit on board an aircraft scans a scan area of surrounding space relative to a runway to detect any nearby
aircraft and a unit presents to a pilot an indication of such detection of the presence of at least one nearby aircraft.
The technique involves determining: a heading of the aircraft, positions of thresholds of the runway, an orientation
of the runway, a maximum relative bearing, a minimum relative bearing, a maximum elevation, a minimum
elevation, a slant range for scanning the scan area from the heading, thresholds and orientation, predetermined
vertical and horizontal angles of an approach center line of the runway, a predetermined length of edges of the
scan area, and the scan commands enabling the radar to scan said scan area using the maximum relative bearing,
the minimum relative bearing, the maximum elevation, the minimum elevation and the slant range. The radar unit is
an air-air mode radar configured to detect a nearby aircraft that is in flight, and the scan area has at least one
vertical area of space which is situated to one side of the runway and defined relative to a center line of the
runway. [A725]

"Program to generate an aircrew display aid to assess JAM effectiveness”

The invention generally relates to the field of computer software particularly to an improved method of providing
aircrew decision aids for use in determining the optimum placement of an Electronic Attack (EA) aircraft. The core
of the invention is a software program that will dynamically provide the EA flight crew situational awareness
regarding a threat emitter's coverage relative to the position of the EA aircraft and to the position of any number of
protected entities (PE) . The software program generates information to provide visual cues representing a Jam
Acceptability Region (JAR) contour, a Jam Assessment Strobe (JAS) and text for display on a number of flexibly
configurable display formats posted on display units. The JAR and JAS graphics and text will aid the EA aircrew in
rapidly assessing the effectiveness of a given jamming approach. [A726]

"Half aperture antenna resolution system and method"

A system and method for sensing elevation terrain using an airborne weather radar. Method techniques include
sampling first and second radar returns from a weather radar at two portions of an antenna. First radar returns are
removed from second radar returns to generate third radar returns for a third portion of the antenna. The third
portion of the antenna is included in the second portion but not the first portion. Changes in the third radar return
are analyzed to sense elevation of the terrain. [A727]

"Methods for two-dimensional autofocus in high resolution radar systems"

Provided are two-dimensional autofocus methods in a synthetic aperture radar (SAR) system which include: (1)
two-dimensional pulse pair product algorithm including shear PGA, eigenvector phase history ("EPH") , shear
PGA/EPH) , (2) two-dimensional optimization algorithms including parametric one-dimensional estimate/two-
dimensional correction, parametric two dimensional estimate/two-dimensional correction, unconstrained two-
dimensional nonparametric and constrained two-dimensional nonparametric methods, (3) a two-dimensional
geometry filter algorithm, (4) a two-dimensional prominent point processing algorithm, (5) a one-dimensional phase
estimate of higher order two dimensional phase errors, and, (6) a fast SHARP parametric autofocus algorithm.
[A728]

"Method and apparatus for monitoring the RF environment to prevent airborne radar false alarms
that initiate evasive maneuvers, reactionary displays or actions"

Rather than costly modifications to existing radars, a small, low cost radar warning receiver is used to monitor the
RF environment. This add-on receiver can provide situational awareness including RF signal levels and angle of
arrival, and recommend or provide antenna scanning synchronization, blanking inputs or gated reactionary outputs
to or for the airborne radar. Utilization of this information can be used to reduce false alarms and improve system
performance. [A729]
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"System for detecting obstacles in the vicinity of a touchdown point"

A method of detecting obstacles on board an aircraft while in the vicinity (44) of a touchdown point (27, 42) ,
includes the following operations: selecting/determining a path (41) to be followed by the aircraft overflying the
touchdown point, the aircraft overflying the touchdown point following the overflight path, and during the overflight
recording signals/data delivered by an on-board rangefinder observing a portion of space extending below the
aircraft, analyzing the rangefinder data to detect the presence of obstacles and to determine their positions in a
terrestrial frame of reference, where appropriate to determine their dimensions, and recording the detected
obstacle position data, and dimensions, if any, in a memory. [A730]

"Radar cable detection system"

Ground clutter is effectively separated from true signals echoed by a cable in the flight path of an aircraft, by
encoding a transmitted pulse wave in a radar system with at least one transmit (TX) coding sequence, so that
received signals echoed by the cable on which the pulse is incident and associated ground clutter are orthogonal
or separable from one another. The TX coding sequence is altered into two receive (RX) coding sequences one of
which corresponds to the cable and the other to the ground clutter. The two RX coding sequences are then
correlated with the received signals, thereby separating the true signals echoed by the cable from the associated
ground clutter. [A731]

"Man-portable counter mortar radar system"

The present invention is a man-portable counter-mortar radar (MCMR) radar system that detects and tracks enemy
mortar projectiles in flight and calculates their point of origin (launch point) to enable and direct countermeasures
against the mortar and its personnel. In addition, MCMR may also perform air defense surveillance by detecting
and tracking aircraft, helicopters, and ground vehicles. MCMR is a man-portable radar system that can be
disassembled for transport, then quickly assembled in the field, and provides 360-degree coverage against an
enemy mortar attack. MCMR comprises an antenna for radiating the radar pulses and for receiving the reflected
target echoes, a transmitter that produces the radar pulses to be radiated from the antenna, a receiver-processor
for performing measurements (range, azimuth and elevation) on the target echoes, associating multiple echoes to
create target tracks, classifying the tracks as mortar projectiles, and calculating the probable location of the mortar
weapon, and a control and display computer that permits the operation of the radar and the display and
interpretation of the processed radar data. [A732]

"History or image based methods for altitude determination in a radar altimeter"

Methods and apparatus for determining an altitude with an altimeter is provided. One method includes transmitting
a signal having a fixed modulation period towards a ground target and then detecting reflected signals off the
ground target. The method then implements a single Fast Fourier Transform (FFT) on the detected signals for each
modulation period that computes all possible altitudes in real time. A short history of the real time altitude
calculations is collected and then the altitude based on the short history of the real time altitude calculations is
determined. [A733]

"Method with a system for ascertaining and predicting a motion of a target object"

Method, tracking system, and intercept missile for tracking highly maneuverable target objects. The method
includes estimating the motion of the at least one target object via a mathematical method that includes a filter
method relating to a model assumption for estimating at least one of the motion and an orientation of the target
object. The filter method includes a semi-martingale algorithm for estimating motion. [A734]

"Synthetic aperture radar, compact polarimetric SAR processing method and program"

To provide a synthetic aperture radar for achieving a compact polarimetric SAR easily by using a general-purpose
phased array antenna for vertical and horizontal polarizations. An antenna section is a phased array antenna for
vertical and horizontal polarizations capable of switching to the vertical or horizontal polarizations in transmission at
every transmission/reception module, and receiving two of the horizontal and vertical polarizations simultaneously.
The control system divides electrically the phased array antenna in the elevation direction in transmission to set
one of them for horizontal polarization transmission and the other for vertical polarization transmission, and sets
the antenna for dual polarization simultaneous reception to receive the horizontal and vertical polarizations. The
SAR processor takes complex data of horizontal and vertical polarization receiving data as a target vector, and
obtains a calculation result corresponding to a covariance matrix of a target vector in full polarimetry so as to
perform polarimetric SAR processing. [A735]

"Constant altitude plan position indicator display for multiple radars"

A system and a method to receive radar data from a plurality of radars and to reduce the data from the plurality of
radars to a common universal latitude-longitude coordinate frame. The plurality of radars may be positioned at
separate geographical locations and may have one or more overlapping regions. The data may be combined in the
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one or more overlapping regions. [A736]

"Collision avoidance for vehicle control systems"

A method and apparatus for at least semi-autonomously controlling a vehicle so as to avoid collisions are provided.
A sensor is utilized to scan an area proximate the vehicle for a potential object of collision. The apparatus
calculates navigational states of the potential object of collision relative to the vehicle to determine that the vehicle
is on a course to enter within a predetermined miss distance relative to the potential object of collision. The
apparatus alters the course of the vehicle based on the calculated navigational states. [A737]

"Synthetic aperture radar (SAR) imaging system"

One embodiment of the invention includes a synthetic aperture radar (SAR) system. The system comprises a radar
transmitter configured to transmit a combined signal, the combined signal comprising a first signal that is a
modulated SAR radar signal and a second signal that is a modulated signal. The system also comprises at least
one radar receiver configured to receive a reflected combined signal that comprises a reflected first signal and a
reflected second signal, and to demodulate the reflected first and second signals. The reflected first and second
signals can correspond to the first and second signals having been reflected from a target. The system further
comprises a radar image processor configured to generate a radar image of the target based on signal parameters
associated with the reflected first signal and based on information comprised within the reflected second signal.
[A738]

"Methods for rapid target acquisitions in range measurement systems"

A method for acquiring targets within a search area using an electronic device is disclosed. The method involves
partitioning a first acquisition time period into a plurality of range gates, simultaneously positioning one or more of
the range gates within the search area during a search mode, and transmitting an energy pulse train. Upon receipt
of a reflection of the transmitted pulse train, the method records a signal level of the reflected energy pulse train
within the first acquisition time period. Based on the recorded signal level, the method advances one or more of the
range gates by a prescribed outbound movement increment until the signal level within at least one of the range
gates is above a prescribed acquisition signal level threshold. [A739]

"Millimeter wave (MMW) screening portal systems, devices and methods"

A millimeter-wave (MMW) based screening system is provided that may operate with an active sensor, a passive
sensor, or in a dual mode using both the active and passive sensors. One or more such sensors are mounted so
as to rotate along an axis that passes through a target region of detection, in which a person or object is positioned
for screening. A reflector is disposed radially outward from the one or more rotating sensors to reflect MMW
radiation between the sensors and the target region. The system may be employed as a portal screening system,
and may include a structure having a wall and a roof, for rapidly screening persons for concealed objects.
Algorithms may be employed to provide data output that avoids privacy issues. [A740]

"Method and apparatus for creating and processing universal radar waveforms™

A new approach to radar imaging is described herein, in which radar pulses are transmitted with an uneven
sampling scheme and subsequently processed with novel algorithms to produce images of equivalent resolution
and quality as standard images produced using standard synthetic aperture radar (SAR) waveform and processing
techniques. The radar data collected with these waveforms can be used to create many other useful products such
as moving target indication (MTI) and high resolution terrain information (HRTI) . The waveform and the correction
algorithms described herein allow the algorithms of these other radar products to take advantage of the quality
Doppler resolution. [A741]

"System for estimating the speed of an aircraft, and an application thereof to detecting obstacles"

The invention relates to a method of determining an estimated speed of an aircraft relative to ground being
overflown by the aircraft, in which use is made of the sum of an acceleration measurement of the aircraft plus a
difference value, the difference value being obtained from observation data or signals relating to a region of the
ground. [A742]

"Determination of the outline of an elevated object”

A method and apparatus determines the shape of an orbiting or airborne object. A radar determines the general
location and a telescope is directed toward the object to form an image of background stars, which will be occluded
by the object. The image is compared with a memorized star map, to identify the region of the image in the map.
Stars visible in the map which are not visible in the image are listed. The invisible stars are paired with next
adjacent visible stars to form star pairs. The midpoints are identified of lines extending between star pairs.
Segment lines are drawn between a midpoint and the next closest midpoint. The segment lines define an outline of
the object. [A743]
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"Systems and methods employing active TCAS to enhance situational awareness"

A method according to the present invention includes transmitting a Mode S interrogation and receiving a response
from an aircraft that has received the Mode S interrogation. A range to the aircraft is determined based on a time
period between transmitting the Mode S interrogation and receiving the response. The method further includes
receiving information from one or more data sources and determining at least one of a bearing to the aircraft and a
position of the aircraft using the determined range and the information from the one or more data sources.
Information can be received from any number (or type) of data sources, such as ADS-B-equipped aircraft. [A744]

"Combined runway obstacle detection system and method"

An incursion detection system can be utilized with an aircraft. The incursion detection system can be utilized to
determine a possible presence of obstacles associated with a runway, taxi-way, or other path of an aircraft. The
incursion detection system preferably utilizes a sensor, such as a radar system, and a signal received on a
wireless receiver. The wireless receiver can be part of an ADS-B system. A processing device determines a
presence of at least one obstacle in a path based upon first data derived from the wireless receiver and/or second
data received from the sensor. [A745]

"Mobile millimeter wave imaging radar system"

A short range millimeter wave imaging radar system. The system includes electronics adapted to produce
millimeter wave radiation scanned over a frequency range of a few gigahertz. The scanned millimeter wave
radiation is broadcast through a frequency scanned transmit antenna to produce a narrow transmit beam in a first
scanned direction (such as the vertical direction) corresponding to the scanned millimeter wave frequencies. The
transmit antenna is scanned to transmit beam in a second direction perpendicular to the first scanned direction
(such as the horizontal or the azimuthal direction) so as to define a two-dimensional field of view. Reflected
millimeter wave radiation is collected in a receive frequency scanned antenna co-located (or approximately co-
located) with the transmit antenna and adapted to produce a narrow receive beam approximately co-directed in the
same directions as the transmitted beam in approximately the same field of view. Computer processor equipment
compares the intensity of the receive millimeter radar signals for a pre-determined set of ranges and known
directions of the transmit and receive beams as a function of time to produce a radar image of at least a desired
portion of the field of view. In preferred embodiment the invention is mounted on a truck and adapted as a FOD
finder system to detect and locate FOD on airport surfaces. [A746]

"Radar altimeter with forward looking radar and data transfer capabilities"

A navigation system having a radar altimeter is disclosed. The navigation system comprises a signal processing
unit and one or more antennas in operative communication with the radar altimeter and the signal processing unit.
The system further comprises a forward looking radar communicatively coupled to the radar altimeter. The forward
looking radar and the signal processing unit are configured to provide forward looking radar measurements, radar
altitude measurements from the radar altimeter, and datalink communications within a single forward looking radar
scanning sequence. [A747]

"Celestial body mapping systems and methods"

Systems and methods for mapping a surface of a celestial body containing objects and terrain are provided. One
system includes a Synthetic Aperture RADAR (SAR) module configured to capture a high-resolution image of the
terrain of at least a portion of the surface and a map module configured to store map data representing the portion
of the surface. The system also includes a fusion module configured to combine the high-resolution image and the
map data to generate a high-resolution map of the portion of the surface. A method includes orbiting the celestial
body, capturing, via the SAR module, a high-resolution image during each orbit, and fusing the captured high-
resolution image with a low-resolution map of the surface to generate a high-resolution map of the surface. A
computer-readable medium for storing instructions that cause a processor to perform the above method is also
provided. [A748]

"Comparing range data across the slow-time dimension to correct motion measurement errors
beyond the range resolution of a synthetic aperture radar"

Motion measurement errors that extend beyond the range resolution of a synthetic aperture radar (SAR) can be
corrected by effectively decreasing the range resolution of the SAR in order to permit measurement of the error.
Range profiles can be compared across the slow-time dimension of the input data in order to estimate the error.
Once the error has been determined, appropriate frequency and phase correction can be applied to the
uncompressed input data, after which range and azimuth compression can be performed to produce a desired
SAR image. [A749]

"Methods and applications utilizing signal source memory space compression and signal processor
computational time compression"
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A method and apparatus for a simplified approach for determining the output of a total covariance signal processor.
A single set of offline calculations is performed and then used to estimate the output of the total covariance signal
processor. A simplified approach for performing matrix inversion may also be used in determining the output of the
total covariance processor. [A750]

"Wireless, ground link-based aircraft data communication system with roaming feature”

A flight information communication system has a plurality of RF direct sequence spread spectrum ground data links
that link respective aircraft-resident subsystems, in each of which a copy of its flight performance data is stored,
with airport-located subsystems. The airport-located subsystems are coupled by way communication paths, such
as land line telephone links, to a remote flight operations control center. At the flight operations control center, flight
performance data downlinked from plural aircraft parked at different airports is analyzed. In addition, the flight
control center may be employed to direct the uploading of in-flight data files, such as audio, video and navigation
files from the airport-located subsystems to the aircraft. [A751]

"Synthetic aperture radar incorporating height filtering for use with land-based vehicles"

According to one embodiment, a synthetic aperture radar includes an image former coupled to a pair of antennas
that are oriented at differing elevational angles relative to one another. The antennas are configured in a land-
based vehicle that moves horizontally relative to a target having one or more internal features. The image former
receives signals from the antennas that are indicative of electro-magnetic radiation reflected from a target and
generates images according to the signals. The image former then generates a final image by filtering the
amplitude component of the imagery from a first antenna against the amplitude component of the imagery from a
second antenna. [A752]

"Method and system of three-dimensional positional finding"

The present invention is an RF system and methods for finding a target T in three dimensional space configured to
have a transponder disposed on the target T, a monitoring unit configured as a transceiver for determining or
monitoring the location of the target T and an RF wireless communication system configured with a processor to
repeatedly determine position, communication and other values between the transponder and monitoring unit and
S0 as to generate a measured distance between units in three dimensional space by determining the measured
distance of the target T by a spherical virtual triangulation relationship when successive values of said position
information has a predetermined logical relationship relative to said previous values between said monitoring unit
and transponder and/or slave unit disposed on the target T. [A753]

"Decreasing range resolution of a SAR image to permit correction of motion measurement errors
beyond the SAR range resolution”

Motion measurement errors that extend beyond the range resolution of a synthetic aperture radar (SAR) can be
corrected by effectively decreasing the range resolution of the SAR in order to permit measurement of the error.
Range profiles can be compared across the slow-time dimension of the input data in order to estimate the error.
Once the error has been determined, appropriate frequency and phase correction can be applied to the
uncompressed input data, after which range and azimuth compression can be performed to produce a desired
SAR image. [A754]

"Methods and apparatus for assignment and maintenance of unigue aircraft addresses for TIS-B
services"

Methods and apparatus for assigning a pseudo address to an aircraft not equipped with an ADS-B transponder and
maintaining the assigned pseudo address over a number of regions each supported by different TIS-B systems. In
an exemplary embodiment, each TIS-B system is assigned a range of addresses particular to the region in which
the TIS-B system is located. [A755]

"Target maneuver detection”

The present invention includes, in its various aspects and embodiments, a method and apparatus for determining
whether a moving target is maneuvering. The method comprises determining an expected motion for the target
assuming the target is not maneuvering, determining an upper bound and a lower bound for the expected motion,
and determining whether the actual motion exceeds at least one of the upper and lower bounds of the expected
motion. In one aspect, the apparatus is a program storage medium encoded with instructions that, when executed
by a computing apparatus, perform such a method. In another aspect, the apparatus is a computing apparatus
programmed to perform such a method. [A756]

"Atmosphere model"

The invention relates to a time and location dependent atmosphere model and especially determining the altitude
of a mobile terminal based on this model and the measured barometric pressure at the location of the terminal. The
atmosphere model provides a long term, wide area barometric pressure model estimate. [A757]
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"Method for detecting atmospheric turbulence by an embedded electromagnetic sensor, notably on
board an aircraft"

An aim of the invention is to allow the detection of turbulence in the absence of tracers. A radar is embedded
aboard an aircraft (21) and implements the following steps: searching for the upper part of a convective system (1)
situated outside the given zone, reflecting the electromagnetic waves, searching for divergence zone (7) inside the
convective system by searching for a divergence profile, reckoning the appearance of turbulence in the given zone
as a function of observable meteorological phenomena in the divergence zone (7) by applying fluid mechanics
properties. [A758]

"Aircraft cockpit display device for information concerning surrounding traffic"

An aircraft cockpit display device for information concerning surrounding traffic includes devices to receive
information coming from outside the aircraft, to know the flight parameters of the aircraft, to calculate projected
trajectories of the aircraft and of a detected aircraft in the immediate vicinity, and to display a representation of the
surrounding traffic through symbols and potential messages based on instructions received. A display command
device is connected to an on-board calculator to know the flight phase of the aircraft. The display command device
has a filtering device to define for each flight phase and/or crew task the nature and the level of information to be
displayed. [A759]

"DME ground apparatus”

The transponder unit provided in a DME ground apparatus detects the transmission rate at which to transmit the
pulse-pairs constituting a response signal. The threshold of the reception level of the pulse detection unit provided
in the transponder unit is raised as the transmission rate increases. [A760]

"Mode S secondary surveillance radar"

A transmitter (13) operates in an immediate scan after an initial acquisition or detection of an altered aircraft ID by
a changed flight status, to transmit to an aircraft a sequence of interrogation signals requesting an aircraft ID
transmission, a verifier (17) operates upon acquisition of a reply signal including an aircraft ID transmitted from a
transponder on the aircraft, to store in a memory (17a) a mode S address assigned to the aircraft and the aircraft
ID in an associating manner, and upon an occurrence of a storage of aircraft IDs associated with the mode S
address in the memory (17a) , to determine whether or not the aircraft ID is correct, depending on whether or not
the aircraft IDs have a match therein, and a report generator (18) operates upon a determination for the aircraft ID
to be correct, to prepare a target report using the aircraft ID. [A761]

"Synthetic aperture radar hybrid-polarity method and architecture for obtaining the stokes
parameters of a backscattered field"

A synthetic aperture radar hybrid-polarity method and architecture comprising transmitting circular polarization (by
driving the orthogonal linear feeds simultaneously by two identical waveforms, 90.degree. out of phase) , and
receiving horizontal (H) and vertical (V) linear polarizations, coherently. Once calibrated, the H and V single-look
complex amplitude data are sufficient to form all four Stokes parameters, which fully characterize the observed
backscattered field. [A762]

"Radar tracking system"

An angle tracking radar system particularly for a missile with a steerable antenna and gyros strapped down to the
missile body--a “partially strapdown™ system. The body rate signals, body acceleration signals where provided, and
target position signals are converted into an electronic reference frame which is controlled to align with the target
sightline, the above body and target signals being employed to produce estimates of target direction, sightline rate
and sightline acceleration for use in controlling the missile. [A763]

"Method and apparatus for detection of moving objects by SAR images"

A method for the detection of moving objects by SAR images envisages the steps of: generating a pulse-repetition
frequency signal starting from a radar signal, and generating a sequence of SAR images starting from the pulse-
repetition frequency signal. In particular, SAR images with low azimuth resolution are generated by of coherent
integration of the pulse-repetition frequency signal for a sub-aperture time shorter than an aperture time. In
addition, the method envisages generating difference images through point-to-point difference between
subsequent low azimuth resolution SAR images, and recognizing patterns associated to moving objects in the
difference images. [A764]

"Method for using a dynamic mission replanning algorithm as an aid to assess jam effectiveness"

The method generally relates to the field of computer software particularly to an improved method of providing
aircrew decision aids for use in determining the optimum placement of an Electronic Attack (EA) aircraft. The core
of the method is a software program that will dynamically provide the EA flight crew situational awareness
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regarding a threat emitter's coverage relative to the position of the EA aircraft and to the position of any number of
protected entities (PE) . The software program generates information to provide visual cues representing a Jam
Acceptability Region (JAR) contour, a Jam Assessment Strobe (JAS) and text for display on a number of flexibly
configurable display formats posted on display units. The JAR and JAS graphics and text will aid the EA aircrew in
rapidly assessing the effectiveness of a given jamming approach. It is emphasized that this abstract is provided to
comply with the rules requiring an abstract that will allow a searcher or other reader to quickly ascertain the subject
matter of the technical disclosure. It is submitted with the understanding that it will not be used to interpret or limit
the scope of the claims. [A765]

"Collision and conflict avoidance system for autonomous unmanned air vehicles (UAVs)"

A collision and conflict avoidance system for autonomous unmanned air vehicles (UAVs) uses accessible on-board
sensors to generate an image of the surrounding airspace. The situation thus established is analyzed for imminent
conflicts (collisions, TCAS violations, airspace violations) , and, if a probable conflict or collision is detected, a
search for avoidance options is started, wherein the avoidance routes as far as possible comply with statutory air
traffic regulations. By virtue of the on-board algorithm the system functions independently of a data link. By taking
into account the TCAS zones, the remaining air traffic is not disturbed unnecessarily. The system makes it possible
both to cover aspects critical for safety and to use more highly developed algorithms in order to take complicated
boundary conditions into account when determining the avoidance course. [A766]

"Method and apparatus for processing SAR images based on a complex anisotropic diffusion
filtering algorithm™

A computer system for processing complex synthetic aperture radar (SAR) images includes a database for storing
complex SAR images to be processed, and a processor for processing a complex SAR image from the database.
The processing includes receiving a complex SAR data set for a SAR image comprising a plurality of pixels, and
applying a complex anisotropic diffusion algorithm to the complex SAR data set. The complex SAR data set
includes a real and an imaginary part for each pixel. [A767]

"System and method for generating weather radar information”

A weather radar system can be utilized on-board an aircraft. The weather radar system includes processing
electronics for sensing weather. The processing electronics is configured to utilize sensed weather data to
generate a vertical weather prediction for a given altitude in response to a range and an azimuth. The system can
also include a display. The display provides visual indicia of the vertical weather prediction in response to the
processing electronics. [A768]

"Active device for the reception and the emission of electromagnetic waves"

An active device includes a receiving antenna (6) that receives an electromagnetic (2) signal coming from a
localisation system (3) and at least one emitting antenna (8) that 5 resends said signal (2) to said localisation
system (3) , and is characterised in that said device (4) includes a plurality of said emitting antennae (8) connected
to at least one receiving antenna (6) in such a way that said emitting antennae (8) receive the electromagnetic (2)
signal coming 10 from said at least one receiving antenna (6) , with each of said emitting antennae (8) being the
ones that resend the signal (2) to said localisation system (3) . This offers the possibility of creating artificial
measuring points that are retained over time easily, cheaply and simply, 15 whether in wooded zones, snow-
covered zones or at sea. [A769]

"Method and system for maintaining spatio-temporal data"

A system and method for maintaining spatio-temporal data for a given area (e.g., an airspace) containing a given
node (e.g., an aircraft) and one or more other nodes (e.qg., aircraft) . The given aircraft may break the given
airspace into a first plurality of smaller airspaces, and may also break the given airspace into a second plurality of
smaller airspaces. The given aircraft may then detect local spatio-temporal data for each smaller airspace located
within its detectable range. The aircraft may also receive remote spatio-temporal data for the smaller airspaces
from the one or more other aircraft. Thereafter, the aircraft may update stored spatio-temporal data based on the
aircraft's navigation data, the local spatio-temporal data, the remote spatio-temporal data, and/or a reliability of the
data. Further, the aircraft may transmit the stored spatio-temporal data for receipt by the one or more other aircraft.
[A770]

"Wide area high resolution SAR from a moving and hovering helicopter"

A hovering helicopter has a radar transmitter/receiver for transmitting radar pulses for illuminating a target for SAR
imaging, and rotor blades for generating lift. Radar reflectors are on the rotor blades. The radar reflectors are
oriented to reflect the radar pulses from the transmitter to the target as the rotor blades rotate. The radar pulses
reflected by the moving reflector from the transmitter are timed to generate the synthetic aperture image using
radar returns from the target. The receiver also receives blade returns directly reflected from the moving reflectors
attached to the lift rotor blades. The receiver analyzes the blade returns to extract motion details of the reflectors
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and uses the motion details for motion compensation of target returns for SAR imaging. [A771]

"Antenna array for an inverse synthetic aperture radar"

According to one embodiment, an antenna array includes a plurality of racks that are each configured with a
plurality of antenna elements. Each rack may be rotated relative to the other racks through an axis that is generally
parallel to the axis of other racks. Each antenna element within each rack has an axial orientation that is generally
similar to and has an elevational orientation that is individually adjustable relative to one another. [A772]

"Time-of-flight radar calibration system"

A time-of-flight calibration system for a radar-based measurement device is provided. The time-of-flight calibration
system includes a target antenna and a waveguide, e.g. a coaxial cable. The waveguide is coupled at one end to
the target antenna and terminated at its other end by a wave-reflecting impedance. [A773]

"Dual mode weather and air surveillance radar system"

A radar system having first and second modes of operation comprising a dual antenna assembly comprising first
and second antennas having respective first and second antenna waveguides coupled to a waveguide switch
operable to divert RF energy to or from either said antenna waveguide, said waveguide switch coupled to a
common waveguide, said dual antenna assembly mounted to an antenna support assembly, said first and second
antennas being designed for use in said first and second modes respectively and operable for coupling said RF
energy to a transmit medium, and for coupling reflected RF energy from transmit medium to said first or second
antenna waveguide, and a control processor configured with control logic operable to control the functions of said
radar system wherein said first and second antennas are mounted generally perpendicularly in the vertical plane
with respect to each other and wherein said radar system operates in only one of said modes of operation at any
time. [A774]

"False lock filter for pulsed radar altimeters"

A false lock filter circuit for a pulsed altimeter is provided. The circuit includes a low pass filter having a relatively
low bandwidth (LBW LPF) , a low pass filter having a relatively high bandwidth (HBW LPF) and a false lock
controller. The LBW LPF has an input that is coupled to receive a detector output. The HBW LPF has an input that
is coupled to receive the detector output. The false lock controller is coupled to receive outputs from the LBW LPF
and HBW LPF. Moreover, the false lock controller is configured to sample an output of the HBW LPF and apply a
statistical analysis on the samples to determine if a valid target has been detected. [A775]

"Non-statistical method for compressing and decompressing complex SAR data"

Provided is a non-statistical method for compressing and decompressing complex SAR data derived from reflected
energy. The method includes selecting a first FFT to provide a target ratio of pixel spacing to resolution. A second
FFT is then selected which is smaller than the first FFT. The data is zero-padded to fill the second FFT and
transformed to provide at least one transfer frequency. This transfer frequency is then transferred to the at least
one remote site. At the remote site the second FFT is inverted to restore the data from the received transfer
frequency. The restored data is then zero-padded again to fill the first FFT. The first FFT is then used to transform
the zero-padded restored data to provide a data set of points with the target ratio of pixel spacing to resolution.
[A776]

"System and a method for automatic air collision avoidance"

A method and a system for avoiding collisions between aircraft. The method includes computing a default fly out
maneuver regarding how the aircraft shall be maneuvered during a fly out action, predicting a fly away path
including a prediction of the position of the aircraft during the fly out maneuver, sending information about the own
fly away path to the other aircrafts, receiving information about fly away paths from the other aircrafts, detecting an
approaching collision, and activating the fly out maneuver upon detecting an approaching collision. The method
further includes carrying out the following steps after activation the fly out maneuver: receiving the current position
of the aircraft, and calculating a compensated fly out maneuver for the aircraft based on the current position of the
aircraft, the previously predicted position, and the default fly out maneuver. [A777]

"Mode S secondary surveillance radar system"

It is related to a mode S secondary surveillance radar system for carrying out a target (aircraft) surveillance with a
high reliability, where a surveillance processor 39 produces a detection report of a acquisition surveillance by a
scan of an antenna thereafter by adopting the mode A code information with coinciding code data among mode A
code information acquired by scans of a plurality of times. In this way, the efficient utilization of RF channels during
the roll-call period can be maintained while improving the reliability of a target detection report. [A778]

"Method and device for high-resolution imaging of test objects by electromagnetic waves, in
particular for monitoring people for suspicious items"
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In order to image test objects by electromagnetic waves, in particular millimetric waves, a test object is illuminated
with the electromagnetic waves, the scattered waves are received, and are evaluated for a representation of the
test object in the form of an image based on the principle of "synthetic aperture radar" (SAR) . In order to allow as
large an area as possible to be imaged with high resolution in a short time, the phase centres of the transmitting
and receiving antennas are, according to the invention, moved on a circular path parallel to the respective digital
focus planes of the imaging system, and are at the same time shifted linearly in a further direction parallel to the
respective focus plane. The method can be used for monitoring people for suspicious objects, for example for
monitoring airline passengers at an airport. [A779]

"Synthetic aperture radar and processing method of reproducing synthetic aperture radar image"

A synthetic aperture radar to provide high resolution in the azimuth direction under the predetermined conditions of
wide observation swathwidth in the range direction, stripmap observation and free PRF (Pulse Repetition
Frequency) comprises a transmission antenna 102 for a single system and receiving antennae 104a, 104b for two
systems. The beam width in the azimuth direction of a transmission beam 103 from the transmission antenna 102
is set equal to twice as wide as the beam width of each of the receiving antennae 104a, 104b. Moreover, a
receiving antenna beam 105a is directed to the moving direction, while the other receiving antenna beam 105b is
directed to opposite to the moving direction. The transmission antenna 102 and the receiving antennae 104a, 104b
for two systems are used in common by dividing a single array antenna in the elevation direction to configure the
receiving antennae 104a, 104b. The antenna size of the transmission antenna 102 in the azimuth direction is set to
one half of the antenna size of the receiving antennae 104a, 104b by phase setting of each element of the array
antenna or by electrical means when transmitting. [A780]

"Synthetic aperture radar"

A method of operating synthetic aperture radar in a low PRF mode, comprising generating a stream of radar
pulses, imposing onto said stream a predetermined modulation of the Pulse Repetition Frequency (PRF) , directing
said stream to a target area, and processing received pulses, comprising separating the received pulses as a
sequence of sets, and superposing received radar pulses of said sets, whereby to enhance the central received
lobe and to attenuate side lobes. [A781]

"Antenna system for a micro air vehicle"

An antenna for a micro air vehicle (MAV) takes the form of a wrap-around antenna (e.g., wrapped around a portion
of the MAV) that selectively emits radio signals in different directions depending on a frequency selected by a radio
altimeter in the MAV. The radar altimeter may be a pulsed or a frequency modulated continuous wave (FMCW)
radar altimeter. The wrap-around antenna includes groups of radiating elements in which at least each group
includes an average height that is different from an average height of an adjacent group. Further, the average
height of the group determines which group will emit the signals most efficiently so that a desired sector of space
may be covered by the signals emitted from the antenna. In one example, the center frequency of the radar
altimeter may be controlled in a deterministic manner to cause the radiating elements to successively cover desired
sectors of space. [A782]

"System and method for turbulence detection”

A system and method of displaying an indication of a hazard associated on an aircraft display in an avionics
system provides first radar pulses at a first pulse repetition frequency or having a first compression signature or
carrier frequency. The system and method also provides second radar pulses at a second pulse repetition
frequency higher than the first pulse repetition frequency or having a second compression signature or carrier
frequency. The system and method receive radar returns associated with the first radar pulses and the second
radar pulses and provide a turbulence assessment in response to the radar returns. [A783]

"Data compression system and method for a weather radar system"

An airborne weather radar system is coupled to a display on an aircraft and a radar antenna attached to the
aircraft. The airborne weather radar system includes a processing system for receiving weather radar returns from
the radar antenna. The radar returns resulting from radar signals are transmitted from the radar antenna. The
processing system is configured to compress radar data representing graphical images actually provided on the
display on the aircraft. The graphical images are provided in response to the weather radar returns. The radar data
is compressed to provide compressed data. The compressed data has reduced spatial resolution when compared
to the radar data, wherein the processing system is disposed on the aircraft. [A784]

"Bullet approach warning system and method"

A system and method for warning a helicopter of an approaching bullet using existing sensor systems is disclosed.
The disclosed method including the steps of: detecting and providing bearing information for detected small arms
weapon firing locations near the helicopter, determining a detection area and detection time window for the fired
bullet, determining the antennas of the RF transmitting and RF receiving systems covering the bearing of the
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detected weapon firing, determining a timing sequence and allocating time segments for transmitting and receiving
RF signals during the detection time window, commanding the RF emitting system to emit and the RF receiving
system to receive RF signals during their allocated time segments, processing RF signals received and
determining whether reflected RF signal pulses from the emitted RF signal pulses are present, and outputting a
warning where reflected RF signal pulses are detected. [A785]

"Millimeter wave imager with visible or infrared overlay for brownout assist"

An imaging system for a rotary aircraft having a millimeter wave imager with visible or infrared overlay. The system
includes an active millimeter wave imaging system comprising a millimeter wave transmitter and a millimeter wave
phased array receiver for producing millimeter wave images of a landing region, a second imaging system
operating at visible or infrared wavelengths to produce visible or infrared images of the landing region, and a
processor programmed with a see and remember algorithm for overlaying the visible or infrared images and the
millimeter wave images and to save at least one good high-resolution visible or infrared image in case of a
brownout event begins to obscuring the visible or infrared images wherein in case of the brownout event the
millimeter wave images are overlaid on the at least one good visible or infrared image and not obscured visible or
infrared images. [A786]

"Volumetric direction-finding system using a Luneberg Lens"

Disclosed is an Radio Frequency (RF) receiving system methodology, utilizing an Luneberg Lens having a
spherically shaped outer surface and a semi-spherical shaped focal surface composed of near-equally spaced
frequency-independent antenna elements disposed uniformly to cover the semi-spherical focal surface of the
Luneberg Lens, and radio frequency (RF) power splitters and combiners for combining the RF energy received by
the antenna elements, forming rows and columns, thereby reducing the number of required RF receiver channels
for subsequent processing, where the maximum row/column and differential amplitude comparison is used for
deriving volumetric direction finding (DF) of intercepted signals, as part of a robust signal detection and direction-
finding (DF) system, for detecting and processing a plurality of signals emanating from surface and airborne
platforms within the hemisphere, where each surface and airborne platform include transmitters for transmitting
navigation, communication and radar signals. [A787]

"Display of high-cruise-altitude weather"

A method implementable in a weather-radar system of an aircraft, the weather-radar system configured to generate
to a display device, in response to radar return information indicating reflectivity levels below a predetermined
reflectivity threshold, an image in a first presentation format. The method includes determining if the altitude of the
aircraft is above a predetermined threshold altitude, and, if the altitude of the aircraft is above the threshold altitude,
displaying, in response to radar return information indicating reflectivity levels below the predetermined reflectivity
threshold, the image in a second presentation format different from the first presentation format. [A788]

"Method for determining types of precipitation in the atmosphere"

A method for determination of precipitation types in the atmosphere is described, wherein an output signal, in
particular a radar signal, having a transmitting frequency spectrum is transmitted, reflection signals formed by
reflection of the output signals at precipitation particles at at least two atmospheric levels and having a reflection
spectrum are detected, and wherein finally the characteristics of the reflection signals are analyzed. The method
according to the invention is characterized in that on analyzing characteristics of the reflection signals a course of a
difference frequency spectrum formed by transmission frequency and reflection frequency spectrum is analyzed
resolved by altitude levels. [A789]

"DME ground apparatus”

A transponder unit of a DME ground apparatus receives an interrogation signal and converts the same to an IF
signal. The unit performs analog-to-digital conversion on the IF signal, generating a digital interrogation signal. The
unit calculates two detected outputs whose frequencies are .+-.900 kHz deviated with respect to the center
frequency of the digital interrogation signal. Then, the transponder unit compares the two detected outputs and the
digital interrogation signal in terms of magnitude, thereby to determine whether a response signal should be
transmitted. [A790]

"System and method for displaying radar-estimated terrain"

A circuit for a display used on an aircraft causes the display to display a composite terrain image. The composite
terrain image can be formed from first terrain data from a terrain database and second terrain data from a radar
system. A display control circuit can generate a display signal for the composite terrain image. The display signal is
received by the display. The composite terrain image can be viewed by a pilot. [A791]

"Pulse radar, car radar and landing assistance radar"

A pulse radar is provided with a filter for eliminating a transmission waveform interfered with an answering signal
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from a received waveform, and a harmonic detector or a phase delay detector for detecting arrival and end of the
answering signal reflected on a target. [A792]

"Target tracking apparatus and method"

On adjusting a target specification data error predicted value so as to become larger on detecting maneuver of a
target, the target specification data error predicted value is adjusted, in consideration of type of the maneuver and
a course of the target, so as to make a direction of varying specification data large and to make a direction of
constant specification data small. It is therefore possible to quickly recover a delay of the following of the varying
specification data and to avoid increasing an error of the constant specification data. [A793]

"Dual mode weather and air surveillance radar system"

A radar system having first and second modes of operation comprising a dual antenna assembly comprising first
and second antennas having respective first and second antenna waveguides coupled to a waveguide switch
operable to divert RF energy to or from either said antenna waveguide, said waveguide switch coupled to a
common waveguide, said dual antenna assembly mounted to an antenna support assembly, said first and second
antennas being designed for use in said first and second modes respectively and operable for coupling said RF
energy to a transmit medium, and for coupling reflected RF energy from transmit medium to said first or second
antenna waveguide, and a control processor configured with control logic operable to control the functions of said
radar system wherein said first and second antennas are mounted generally perpendicularly in the vertical plane
with respect to each other and wherein said radar system operates in only one of said modes of operation at any
time. [A794]

"Method for supporting low-level flights"

A method for supporting low-level aircraft flights in which a warning is provided for the pilot upon a reliable
recognition of wire-like obstacles, even during extreme environmental influences, such as clutter, or even when
such obstacles are seen against the sky. The method is performed upon the collection of information on the
topography of the surrounding terrain by at least one sensor located on the aircraft, such information representing
raw data, based upon which an image-like representation is calculated, such representation including a pixel
guantity with pixels P (i, j) in columns j and lines i, which image-like representation is evaluated by calculating
altitude values in a geodetic coordinate system using the flight condition from the aircraft, evaluating pixel quantity
by comparing each pixel P (I, j) to threshold values or ranges of values, evaluating the image-like representation
and highlighting each pixel as a picture element if any of various cases is present. [A795]

"System and method using airborne radar occultation for measuring atmospheric properties"

A method for estimating an atmospheric condition existing between a portion of the Earth's surface and an airborne
mobile platform travelling over the portion of the Earth's surface. The method may involve emitting a radar signal
beam toward the Earth's surface from the mobile platform and receiving back at least a portion of the radar signal
beam reflected from the Earth's surface. The time of flight information of the radar signal beam is analyzed as a
function of elevation angle to determine a specific time of flight value associated with a specific elevation angle of
the radar signal beam. The specific time of flight value is used to determine a refractivity of the atmosphere through
which the radar signal beam and the reflected radar signal has passed. The refractivity is used to determine the
atmospheric condition. [A796]

"Secondary surveillance radar system, and ground system for use therein"

A secondary surveillance radar system comprising a including a ground system which observes an observation
area where an aircraft equipped with a mode S transponder and an aircraft equipped with an ATCRBS transponder
possibly coexist, wherein the ground system comprises includes a transmit processor which transmits to the
observation area an all-call interrogation signal specific for mode S including an identification code of the ground
system, a receive processor which receives a reply signal to the interrogation signal transmitted by the transmit
processor, and a recognition processor which recognizes the reply signal as a processing target when identification
information included in the reply signal received by the receive processor coincides with the identification code of
the ground system, and wherein the recognition processor recognizes the reply signal as the processing target also
when the identification information included in the reply signal received by the receive processor coincides with null
information. [A797]

"Methods for two-dimensional autofocus in high resolution radar systems"

Provided are two-dimensional autofocus methods in a synthetic aperture radar (SAR) system which include: (1)
two-dimensional pulse pair product algorithm including shear PGA, eigenvector phase history ("EPH") , shear
PGA/EPH) , (2) two-dimensional optimization algorithms including parametric one-dimensional estimate/two-
dimensional correction, parametric two dimensional estimate/two-dimensional correction, unconstrained two-
dimensional nonparametric and constrained two-dimensional nonparametric methods, (3) a two-dimensional
geometry filter algorithm, (4) a two-dimensional prominent point processing algorithm, (5) a one-dimensional phase
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estimate of higher order two dimensional phase errors, and, (6) a fast SHARP parametric autofocus algorithm.
[A798]

"Foreign object detection system and method"

A system for detection of foreign objects on airport travel surfaces including a plurality of foreign object detector
modules mounted on a corresponding plurality of existing aircraft travel surface lighting supports, the plurality of
foreign object detector modules providing a corresponding plurality of detection outputs and a high speed detection
output analyzer operative to receive at least one of the plurality of detection outputs and to provide a high speed
output indication of foreign object presence. [A799]

"System and method for providing enhanced weather hazard alerting for aircraft"

The present invention is a method for providing hazard alerting for an aircraft via an airborne weather radar
system. The method includes performing multiple weather radar scans at various tilt angles via the system and
receiving radar returns via a receiver. The returns are stored in a memory of the system and merged with ground
clutter suppression algorithms for eliminating ground returns from the stored returns and for creating a weather
image based on remaining returns included in the stored returns. The image is provided via a weather radar
display of the system, and includes an alert icon and an alert message when a hazard is present within an area
proximal to the aircraft and is at or above a severity level threshold. The alert icon and alert message collectively
indicate a type, severity level and location of the hazard in azimuth relative to a heading of the aircraft. [A800]

"System and method for coordinate mapping onto airport diagrams"

A bounded diagram having latitude and longitude points is identified. Two lines of latitude and two lines of longitude
contained within the bounded diagram are identified. The points of where the lines of latitude and the lines of
longitude intersect with the boundary of the bounded diagram are determined. Two latitude connecting lines and
two longitude connecting lines are determined from the intersection. A latitude coordinate and a longitude
coordinate of a latitude/longitude point is obtained. Latitude and longitude points corresponding to the latitude and
longitude coordinates are determined along each of the connecting lines. Latitude and longitude position lines are
determined by the points along the connecting lines. An intersection point of the latitude position line and the
longitude potion line is determined and an object representing the latitude/longitude point is placed at the
intersection point. [A801]

"Pseudo-random pulse interval generation in navigation-aiding devices"

An electronic circuit comprises a randomizing bit generator configured to generate a randomizing bit sequence
based on a sequence selection input signal. The randomizing bit generator includes a counter operable to provide
an individual starting count for the randomizing bit sequence and a parity generator responsive to an output of the
counter. The circuit further comprises a pseudo-random number generator responsive to the randomizing bit
generator. The pseudo-random number generator is operable to provide at least one pulsed signal based at least
in part on the random bit sequence. The electronic circuit is operable to substantially eliminate interference in a
series of pulsed signal transmissions comprising the at least one pulsed signal from each of two or more navigation
devices, where each of the pulsed signals from each of the navigation devices is separated by an automatically
adjustable time interval. [A802]

"Versatile constant altitude plan position indicator for radars"

A method and a system to process radar volume scan data along an azimuth angle of a radar, to interpolate the
radar volume scan data taken from adjacent elevation angles along the azimuth angle of the radar to obtain radar
data corresponding to a predetermined altitude along the azimuth angle, and to display the radar volume scan data
obtained corresponding to the predetermined altitude on a PPI display. [A803]

"Synthetic aperture radar motion estimation method"

A target object motion estimation method using at least one subset of a complex SAR image. Coarse range cell
alignment is performed on at least one subset of a complex SAR image. At least one subset is autofocused,
thereby providing an estimated phase error function. The estimated phase error function yielded by autofocusing
(or a manipulated version of the phase error function) may be analyzed to detect, characterize, and estimate target
object motion. [A804]

"Method and apparatus for simultaneous synthetic aperture radar and moving target indication"

Method and apparatus for simultaneous synthetic aperture radar and moving target detection. A plurality of
independent radio frequency signals are generated and applied to separate radiating/receiving antenna elements.
Signals are generated as basis functions, such that moving target detection and synthetic aperture radar signals
are constructed from individual waveform components in space, time, frequency, and coding. Waveform
components are sorted and combined at reception. Received data is simultaneously processed to extract synthetic
aperture radar images and moving target indication detections. [A805]
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"DME ground apparatus"

In a DME ground apparatus, under the control of a transmission-rate monitoring control unit, the transponder unit
decodes an interrogation signal it has received and generates a response signal. The transmission rate at which to
transmit the response signal is monitored. If the result of the monitoring indicates that the transmission rate has
reached a preset value, the response signal is transmitted from the DME ground apparatus. If the result of the
monitoring indicates that the transmission rate has not reached a preset value, squitter pulses are transmitted from
the DME ground apparatus. [A806]

"Microwave planar sensor using PCB cavity packaging process"

A microwave planar sensor for detecting the presence and movement of a target in a detection area, including a
microwave board and a support board. The microwave board includes an oscillator/mixer layer, an antenna layer
and a ground layer sandwiched between the oscillator/mixer layer and the antenna layer, when the oscillator/mixer
layer and the antenna layer are bonded together. The oscillator/mixer layer includes an oscillator configured to
generate at least one microwave signal and a signal mixer electrically coupled to the oscillator. The signal mixer is
configured to combine a microwave signal generated by the oscillator and a reflected signal reflected by the target
in the detection area, thereby generating an intermediate frequency signal having a Doppler frequency. The
antenna layer includes a transmit antenna coupled to the oscillator for transmitting a microwave signal generated
by the oscillator into the detection area and a receive antenna coupled to the signal mixer for receiving a reflected
signal reflected by the target. The support board includes a top surface bonded to the microwave board through a
first metal layer coated on the top surface. The support board further includes a continuous cavity extending from
the top surface for accommodating the oscillator and the mixer of the oscillator/mixer layer, the surface of the cavity
coated with a second metal layer. [A807]

"Method for storing measurements made by a radar”

The present invention relates to a method for storing measurements of a given type made by a radar, each
measurement having been made at a position in a given coordinate system. The method comprises a step of
accessing a structured data storage space, each location of which is addressable by a pair of positive integers and
each location of which is able to store at least one evolution profile of the measurements of the given type as a
function of altitude. It also comprises a meshing step which associates a ground position with a pair of positive
integers allowing a location to be addressed. The method also comprises a step of modifying the content of the
location with the pair of integers as its address by storing there an evolution profile such that for each ground
position sufficiently close to the position associated with the pair and for which a measurement has been made at a
certain altitude, the evolution profile provides approximately the measurement made at this altitude. [A808]

"Alignment correction engine"

A method for determining an adjusted position of a component of an aerial vehicle in response to a situational
parameter is provided. The system includes a component mounted on an aerial vehicle, a control system operably
coupled to the component, and a processor operably coupled to the control system. The control system adjusts a
position of the component based on commands received from the processor. The processor receives positional
data and a situational datum relating to the vehicle. The positional data is determined as a function of a situational
parameter of the vehicle and is stored in a memory accessible by the processor. The processor determines an
adjustment to the position of the component using the situational datum and the positional data and sends the
determined adjustment to the control system. [A809]

"Monopulse radar signal processing for rotorcraft brownout aid application”

A method, system and computer program is disclosed for reducing range and angular ambiguities in a target data
matrix output from a real beam monopulse radar sensor within a single beam for use in terrain morphing
applications employed by brownout take-off and landing aid systems. One or more range bins are calculated to
selectively determine one or more range segments from one or more targets of interest. Range resolution
enhancement processing is employed to the selectively determined one or more range segments to obtain a range
of target scatter locations. A monopulse angle bin is estimated from the obtained range of target scatter locations
and one or more control inputs. Elevation and azimuth angular binning is applied to the estimated monopulse angle
bin to obtain a smaller coverage area among one or more possible target areas. One or more shortest-range bins
in a two-dimensional (2D) azimuth and elevation grid is selected from the smaller coverage area, which generate
the target data output matrix from the selected one or more shortest-range bins in the two-dimensional (2D)
azimuth and elevation grid. [A810]

"Weather data aggregation and display system for airborne network of member aircraft"

A weather data aggregation and display system for displaying weather radar information to a pilot of a member
aircraft of an airborne network of member aircraft. The weather data aggregation and display system includes an
airborne network system (ANS) positioned on the member aircraft adapted to receive incoming geo-referenced
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weather data regarding Significant Meteorological Systems (SMS) from associated airborne network systems
positioned on other member aircraft. A data processing system (DPS) is coupled to the airborne network system
for generating the member aircraft's perspective of the SMS, based on the incoming weather data and the member
aircraft's navigation and attitude information. The DPS provides DPS output weather data. An airborne display
system (ADS) is positioned on the member aircraft and coupled to the data processing system. The airborne
display system is adapted to receive the DPS output weather data and in response thereto display desired weather
imagery of the Significant Meteorological Systems. The ANS is adapted to re-transmit the incoming geo-referenced
weather data to associated airborne network systems positioned on other member aircraft. [A811]

"Non-scanning radar for detecting and tracking targets”

Radar for detecting and tracking short range airborne targets using a non-scanning beam to illuminate the entire
search space, and processing the return signals from a plurality of spaced apart receive antennas. Target angle in
one plane may be determined by coherent processing of the returns from the plurality of receive antennas. Spacing
the receive antennas apart in three dimensions allows determining of two angles, such as azimuth and elevation.
Processing of the returns may be coherent or noncoherent, or returns may be processed both coherently and
noncoherently. Programmability of the processing algorithms and parameters provide flexibility in applications, as
well as flexibility based on such things as the target type and its range. Exemplary applications are disclosed.
[A812]

"Disruptive media dispersal system for aircraft"

A disruptive media dispersal system for aircraft which absorbs and scatters directed energy weapon beams such
as tracking lasers and high energy lasers (HELS) is disclosed. The system may include laser detectors, laser beam
propagation disruptive media and a dispersal system. When attacked by a directed energy weapon such as a
laser, the laser detector system or vehicle operator deploys the disruptive media. The disruptive media is released
by a feeder and dispersal system into the air in the path of the tracking and/or HEL weapon. for example, the
dispersal system may be located onboard the aircraft near the front of the fuselage. [A813]

"System and method for synthesizing localizer and glide slope deviations from weather radar"

The present invention is a method for obtaining a localizer deviation and a glide slope deviation for an aircraft. The
method may include directing electromagnetic signals from a weather radar system of an aircraft towards a
runway. The method may further include receiving return signals in response to the directed signals. The method
may further include, based on the received return signals, determining an azimuth angle for the aircraft relative to
the runway, determining an elevation angle for the aircraft relative to the runway, and determining a range for the
aircraft relative to the runway. The method may further include based on the azimuth angle, the elevation angle,
and the range, calculating the localizer deviation and the glide slope deviation for the aircraft. [A814]

"Methods and apparatus to contact aircraft"

Methods and apparatus to alert a pilot in an aircraft of certain conditions, such as airspace violations. In one
embodiments a system uniquely identifies aircraft and send a message to alert the pilot to contact air traffic control
on a selected frequency. [A815]

"Reducing scattering center data using magnitude-based reduction”

A method to reduce scattering centers (SC) includes receiving a set of SC data points representing an object. The
method also includes reducing SC data points associated with a first region based on magnitudes of intensity of the
SC data points associated with the first region, reducing SC data points associated with a second region based on
magnitudes of intensity of the SC data points associated with the second region, combining the reduced SC data
points associated with the first region and the second region to form a reduced set of SC data points, comparing
the reduced set of SC data points with the received set of SC data points to determine if the reduced set of SC
data points meets a set of comparison metrics and if the reduced set of SC data points meets the set of
comparison metrics, performing another iteration of the reducing. [A816]

"Mode S radar"

Disclosed is a Mode S radar which specifies an aircraft by transmitting interrogations to an aircraft A equipped with
a Mode S transponder, and by then receiving and decoding replies corresponding to these interrogations. In the
Mode S radar, detection reports on the aircraft A are generated in a manner that: for a Mode A code necessary for
generating detection reports, when identicalness between the Mode A codes obtained in a plurality of scans after
the initial acquisition of the aircraft A has been found to exist, the Mode A code thus found identical is adopted
without carrying out a Mode A code interrogation (UF=5) thereafter. Accordingly, the Mode S secondary
surveillance capable of generating more highly reliable detection reports is achieved. [A817]

"Radar derived perspective display system"
An aircraft-based terrain display system includes a radar system configured to measure terrain data in proximity to
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an aircraft. The system further includes a memory coupled to the radar system and configured to store terrain data
associated with the terrain data collected from the radar system. A processor is coupled to the memory and
configured to use the terrain data stored in memory to generate a terrain image having a perspective view. An
aircraft display coupled to the processor is configured to display the terrain image. [A818]

"Multiple signal receiver"

The present invention is an apparatus and method for simultaneously processing multiple communication and
navigation signals. An apparatus of the present invention may comprise a single receiver with a direct radio
frequency (RF) sampling front end, a single analog to digital converter, a digital downconverter and a digital signal
processor. In an embodiment of the invention, the receiver of the present invention may simultaneously process
navigation signals in the 108-118 MHz band and communication signals in the 118-137 MHz band. [A819]

"Reducing scattering center data using multi-volume aggregation”

In one example, a method to reduce scattering centers (SC) includes receiving a set of SC data points associated
with an object in three-dimensional space, partitioning the SC data points into a plurality of volumes, aggregating
the SC data points within each volume based on an aggregate threshold and combining the aggregated SC data
points associated with each volume to form a reduced set of SC data points. The method also includes comparing
the reduced set of SC data points with the received set of SC data points to determine if the reduced set of SC
data points meets a set of comparison metrics and if the reduced set of SC data points meets the set of
comparison metrics, increasing the size of the volumes and performing another iteration of reducing the SC data
points by volume. [A820]

"Systems and methods for monitoring transponder performance”

There are presented various approaches to monitor performance of RF systems and circuitry such as those used
in aircraft transponders. Such monitoring may be designed to verify operational performance of transponders as
set forth by FAA regulations, or may be used to periodically or continually monitor integrity of transponder
performance. Data may be collected by such periodic or continual monitoring, and may be analyzed to identify
potentially troublesome trends in transponder performance, allowing early intervention or repair, if warranted.
[A821]

"Adaptive weather radar detection system and method used in continental and maritime
environments"

A method of detecting weather using a weather radar onboard an aircraft. A range is selected at which weather is
to be detected. A tilt angle of the weather radar is changed to detect weather below an altitude of the aircraft at a
selected range when the selected range includes a maritime environment. [A822]

"Multi-spot inverse synthetic aperture radar imaging"

Providing multi-spot inverse synthetic aperture radar (ISAR) imagery is disclosed. Embodiments of techniques in
accordance with the present disclosure may advantageously improve multiple target discrimination, detection,
identification, and tracking using ISAR imaging. In an embodiment, an inverse synthetic aperture radar (ISAR)
method for producing multiple ISAR images from a single waveform includes transmitting a chirp signal into a dwell
surveyed by the antenna beamwidth. Multiple dechirp reference signals may be generated to demodulate return
signals from the dwell at multiple selected intervals within a pulse repetition interval (PRI) to create demodulated
signals. [A823]

"Method and apparatus for compression of SAR images"

A computer system for compressing synthetic aperture radar (SAR) images includes a database for storing SAR
images to be compressed, and a processor for compressing a SAR image from the database. The compressing
includes applying an anisotropic diffusion algorithm to the SAR image, and compressing the SAR image after
applying the anisotropic diffusion algorithm thereto. Applying the anisotropic diffusion algorithm includes
determining noise in the SAR, selecting a noise threshold for the SAR image based on the determined noise, and
mathematically adjusting the anisotropic diffusion algorithm based on the selected noise threshold. [A824]

"Rotary wing aircraft proximity warning system with a geographically based avoidance system"

A safety enhancement warning system includes an avoidance system which communicates with a multiple of
geographical positional systems. A geographic algorithm of the avoidance system utilizes a recursive algorithmic to
determine if the aircraft will enter a sensitive area. If the aircraft distance to a sensitive area decreases below a
predefined minimum threshold, then an audible and/or visual warning is issued. for certain sensitive areas, aircraft
RF emissions are silenced or reduced in power when the predetermined minimum threshold breaches the sensitive
area. The use of the avoidance system enables usage of relatively inexpensive UWB radar for the proximity sensor
suite to assure avoidance of interference with particular delicate instruments and thereby meet regulations such as
those propagated by the FCC. [A825]
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"Level measurement arrangement”

A level measurement arrangement for measurement of a level of a product in a container, comprising: a level
sensor, having: a mounting element, including a process connector, for mounting the mounting element on a
mating counter connector on an opening of the container, and a conductive probe segment extending from the
mounting element into the container, a conductive probe extension (19) , having a first end, which is permanently
fixed to an inner wall of the container, and having a second end, which is detachably connectable to an end of the
conductive probe segment extending into the container, and sensor electronics comprising elements for generating
and sending short electromagnetic pulses down the probe segment and the probe extension, elements for
reception of the echoes of the pulses reflected at a surface of the product elements for determining the level of the
product in the container, based on a time of flight needed for a pulse to travel down the probe segment and the
probe extension, and its echo to return. [A826]

"Frequency modulated continuous wave (FMCW) radar having improved frequency linearity"

A frequency modulated continuous wave (FMCW) radar is described that comprises a frequency sweep generator
for producing a swept frequency signal. A discriminator receives a portion of the swept frequency signal and
produces a reference difference-frequency signal. The discriminator comprises an optical delay means, which may
comprises a laser diode, an optical fibre and a detector for producing a time displaced frequency swept signal from
which the difference-frequency signal is derived. A transceiver is also described that generates the signal to be
transmitted by the radar from the swept frequency signal and produces a target difference-frequency signal. An
analogue-to-digital converter (80) samples the target difference-frequency signal at a rate derived from the
frequency of the reference difference-frequency signal. Use of the radar in various applications, such as detecting
foreign object debris on airport runways and perimeter security, are also described. [A827]

"Synthetic aperture radar systems and methods"

A method of determining a radar receiver path, comprising the steps of: obtaining a transmitter position, obtaining a
target position and velocity, obtaining a radar receiver position and velocity, determining a transmitter aspect angle
gradient, a transmitter aspect angle time derivative and a transmitter co-state vector time derivative, determining a
target aspect angle gradient, a target aspect angle time derivative and a target co-state vector time derivative,
generating a radar platform heading variable, and a group of differential variables over a defined time span,
inputting the group of differential variables into a differential equation solver, receiving a group of possible headings
for the radar receiver path, and finding an optimum radar receiver path from the group of possible headings. [A828]

"Distributed and Cable reduced TCAS"

A direction finding antenna system for determining the relative bearing of a second aircraft from a first aircraft in
conjunction with a Traffic Alert Collision Avoidance System (TCAS) . The system includes a first antenna and a
second antenna located on a top surface of the first aircraft, spaced apart along a first axis, as well as a third
antenna and a fourth antenna located on a bottom surface of the first aircraft, spaced apart along a second axis
orthogonal to the first axis. The system further includes a transmitting, receiving, and processing system coupled to
the first, second, third, and fourth antennas, wherein the transmitting, receiving, and processing system is
configured to transmit TCAS interrogations, receive TCAS replies, and process the TCAS replies to determine the
relative bearing of the second aircraft from the first aircraft. [A829]

"Method and device for imaging test objects by means of millimeter waves, in particular for
inspecting individuals for suspicious objects"”

A method for imaging test objects by millimeter waves, especially for checking individuals for suspicious objects is
provided, whereby the test object is gradually irradiated with millimeter waves along its circumference and the
scattered waves are received and evaluated in order to display an image of the test object. A viewing direction of
the transmitting area and a direction of reception of the receiving area extend at an angle of 15.degree. to
70.degree., preferably 20.degree. to 35.degree. to the longitudinal axis of the test object. for evaluation of the
scattered waves in the direction of the longitudinal axis of the test object, a pulse radar or FMCW radar technology
is used, and for evaluation at an angle to the longitudinal axis, SAR technology is used. [A830]

"Method of measuring the speed of air by doppler radar"

A method of measuring the speed of air in a zone of the atmosphere by the Doppler effect by means of a radar, the
method comprising the steps of transmitting bursts of three pulses at different rates F.sub.1, F.sub.2, F.sub.3,
determining respective speeds V.sub.1, V.sub.2, V.sub.3 of the air from the pulses received in return from the
pulses in each burst, and calculating the speed V of the air from the speeds V.sub.1, V.sub.2, V.sub.3 determined
for the returned pulses received for each burst. [A831]

"Integrated attitude altimeter"
An aircraft electronics system is provided that includes a radar system, a display, an embedded global
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positioning/inertial navigation system (EGI) and a processor. The radar system is configured to generate aircraft
operational data. The display is configured to display the aircraft operational data. The EGI is configured to
generate aircraft behavior components and the processor configured to override the aircraft operation data
displayed on the display when at least one of the aircraft behavior components is beyond a defined limit, wherein
potentially incorrect aircraft operational data affected by at least one of the aircraft behavior component is not
displayed. [A832]

"Methods and systems for reducing interference caused by antenna leakage signals”

In one aspect, a method of radar altimeter operation including a time dependent gain control is described. The
method comprises triggering a Sensitivity Time Control (STC) gain control signal at a pulse repetition frequency
(PRF) of a transmit pulse to attenuate interference from at least one of an antenna leakage signal and a signal
reflected from equipment. The method also includes shaping the STC gain control signal from no attenuation at a
first time, before a transmitter sends the transmit pulse, to a stable maximum attenuation at the time the transmitter
sends the transmit pulse, to no attenuation at a second time, after the transmitter sends the transmit pulse. The
method also includes matching a bandwidth of an intermediate frequency (IF) amplifier to the pulse width of a
transmitted pulse. [A833]

"Pulse pattern for weather phenomenon and incursion detection system and method"

An aircraft radar system includes a radar antenna and a processing device. The processing device receives returns
from the radar antenna associated with the scan. The processing device uses the returns from the scan for use in
both incursion detection and weather phenomenon detection. A method for using the returns from the scan for both
incursion detection and weather phenomenon detection is also disclosed. [A834]

"High precision surveillance system by means of multilateration of secondary surveillance radar
(SSR) signals"

A system able to locate and identify aircraft and vehicles based on the reception and processing, with novel means
and methods, of signals emitted by the transponder of the secondary surveillance radar, shortly SSR. The system
has a number of fixed stations distributed in the area of interest, e.g. in the airport area, any signal (the well known
SSR reply/squitter) transmitted by the on-board transponder is received by four or more stations and the
measurement of three or more differences of times of arrival (TOA) permits the reconstruction of the position of the
transponder in spite of the fact that the transmission time is unknown. Suitable algorithms based on optimal
estimation enhance both the accuracy of TOA measurements and the accuracy of the reconstructed position. The
effects of possible overlapping of signal in time are avoided or mitigated by multiple source separation techniques
based on least squares algebraic processing. [A835]

"Classification system for radar and sonar applications"

A system and method for target classification for an aircraft surveillance radar is provided. In one implementation,
the track classifier provides tracks with an updated probability value based on its likelihood to conform to aircraft
and non-aircraft target behavior. The track classifier identifies false tracks that may arise from weather and
biological targets, and can detect aircrafts lacking Secondary Surveillance Radar (SSR) data. Various features and
combinations of features are evaluated using a proposed clustering performance index (CPI) and used to
discriminate between aircrafts and false tracks. [A836]

"System and method for estimating airborne radar antenna pointing errors"

Methods and systems for estimating and correcting airborne radar antenna pointing errors. The methods and
systems include predicting expected received power from at least one scattering source using terrain elevation
information, transmitting a radar signal to the at least one scattering source, measuring received power from the at
least one scattering source, determining an antenna pointing error based on the predicted and measured received
power, and adjusting an antenna angle, an input value, or other components based on the determined antenna
pointing error. The methods and systems also include a radar processing and control unit for predicting expected
received power from at least one scattering source using a model of the radar power measurement process that
includes terrain elevation information, for measuring received power from the at least one scattering source, and
for determining antenna pointing error based on the predicted and measured received power. [A837]

"Subsurface imaging radar"

The present invention can be summarized by use of a diffraction limited SAR giving large integration angle and a
short depth of field which gives that energy from underground targets is focused independently at different depths
to enable 3d imaging. The radar device according to the invention should be implemented by considering the
following parameters: Choice of the appropriate illumination geometry, i.e. elevation angle .theta., and the
appropriate use of low frequency diffraction limited SAR processing to obtain 3D imaging, and the choice of an
appropriately low radar frequency. [A838]
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"Method and device for determining a decision height during an autonomous approach of an
aircraft"

The subject of the invention is a method of aiding the piloting of an aircraft (3) , which is intended to aid the piloting
of the aircraft during an autonomous approach to a landing runway (P) for the purpose of landing, said aircraft
comprising at least one locating means (10, 12) , wherein: a) an estimated instant of arrival of the aircraft on the
runway is determined, b) a prediction of the performance of said locating means of the aircraft at least at this
instant of arrival is determined, and c) on the basis of said performance of the locating means and of
characteristics of said approach, at least one minimum decision height (Hmin) corresponding to this instant of
arrival is determined, above which the aircraft is protected from the risks of collision with the environment when it is
guided automatically onto an approach axis (A) corresponding to said approach. The invention also relates to a
device for implementing this method. [A839]

"Multi-target-tracking optical sensor-array technology"

The multi-target tracking and discrimination system (MOST) fuses with and augments existing BMDS sensor
systems. Integrated devices include early warning radars, X-band radars, Lidar, DSP, and MOST which
coordinates all the data received from all sources through a command center and deploys the GBI for successful
interception of an object detected anywhere in space, for example, warheads. The MOST system integrates the
optics for rapid detection and with the optical sensor array delivers high-speed, high accuracy positional
information to radar systems and also identifies decoys. MOST incorporates space situational awareness, aero-
optics, adaptive optics, and Lidar technologies. The components include telescopes or other optical systems, focal
plane arrays including high-speed wavefront sensors or other focal plane detector arrays, wavefront sensor
technology developed to mitigate aero-optic effects, distributed network of optical sensors, high-accuracy positional
metrics, data fusion, and tracking mounts. Field applications include space monitoring, battlefield artillery,
battlefield management, ground defense, air defense, space protection, missile defense, gunfire detection, and the
like. [A840]

"Flight path-driven mitigation of wavefront curvature effects in SAR images"

A wavefront curvature effect associated with a complex image produced by a synthetic aperture radar (SAR) can
be mitigated based on which of a plurality of possible flight paths is taken by the SAR when capturing the image.
The mitigation can be performed differently for different ones of the flight paths. [A841]

"RFI suppression in SAR"

A filter scheme for broadcast interference cancellation that is computationally efficient and numerically robust
Airborne Low Frequency Synthetic Aperture Radar (SAR) operating in the VHF and UHF bands has been shown.
At least interference Doppler filtering or interference cancellation is utilised. The interference cancellation involves
prediction of the interference for each particular reception interval of mixed interference and radar ground
response. This prediction is then coherently subtracted from the incoming signal. [A842]

"Obstacle sensor operating by collimation and focusing of the emitted wave"

An obstacle sensor operating by collimation and focusing of the emitted wave comprises: a device (1) for insulating
the electromagnetic waves emitted by a generator (1) , a device for the automatic control (12, 12" of the transmitter
and of the sensor status, a device (15/15™) for amplifying the power of the signals emitted and/or received,
different shapes of output lens (14'/14™) of the antenna, with or without peripheral lobes (16) , associated or non
associated to microwave sensors (19) . The sensor is associable to passive and/or active obstacle warning
reflectors with the possibility of discriminating them not only if front but also side and above and below the horizon
central azimuth, for road, aircraft and naval applications. [A843]

"Adaptive clutter filtering to improve high sub-clutter visibility radar detection performance”

In an aircraft-mounted Doppler radar clutter rejection system, a flexible, sharp band pass filter uses Taylor
weighting, an FFT and a module for selecting which of the Doppler cells are to be activated, thus to control the
band pass characteristic and set the clutter line to the speed of the aircraft. [A844]

"Systems and methods for automatically disabling a TCAS broadcast"

Systems and methods for automatically disabling the TCAS Broadcast when aircraft join up in formation. A Traffic
Collision Avoidance System (TCAS) determines if the aircraft is approaching formation flight with other aircraft or
flying in formation with other aircraft and disables a TCAS interrogation signal if the aircraft is determined to be
approaching a formation or flying in formation. The TCAS receives TCAS interrogation signals from one or more
other aircraft and receives aircraft configuration information from one or more other aircraft systems. The TCAS
determines the aircraft is approaching formation flight or flying in formation based on the received TCAS
interrogation signals, a mode of TCAS operation, and/or the received aircraft configuration information. The TCAS
also automatically switches into Traffic Advisory Only mode if the aircraft is determined to be approaching
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formation flight or flying in formation. [A845]

"Target detection device and its detection method"

This invention relates to a target detection device and its detection method, comprising: a transmitting unit for
transmitting a detecting pulse to detect target which then reflects the detecting pulse to generate a reflected pulse,
a plurality of measuring units, located at different positions respectively which receive said reflected pulse and
generates measured values of distance and measured values of velocity according to the reflected pulse received,
a plurality of two-stage linear Kalman filters, corresponding to said plural measuring units respectively, each of said
plural two-stage linear Kalman filters proceeds an operation according to the measured values produced by
corresponding measuring unit so as to generate respectively the estimation values of distance, velocity and
acceleration, an arithmetic unit connecting to said plural two-stage linear Kalman filters, which proceeds a
triangulation operation according to said estimation values so as to generate distance component values, velocity
component values and acceleration component values with respect to the target. [A846]

"Method and system for predicting air-to-surface target missile"

A method and system for predicting a trajectory of an air-to-surface target missile is provided, including detecting a
plurality of echo wave signals from the target missile through a plurality of sensors deployed at various locations
relative to the target missile, extracting at least one range distance and at least one radial velocity, respectively,
from the detected echo wave signals from the sensors by using a hybrid FSK/LFM unit, using a two-stage Kalman
filter to filter the computed range distance and radial velocity to obtain a relative distance, a relative velocity and a
relative acceleration, respectively, of the target missile, and finally applying trilateration on the relative distance,
relative velocity and relative acceleration of the target missile from each two-stage Kalm