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STK RF Channel Modeler (RFCM-Radar) 2024R2

Radar Signature Analysis is the art of understanding how radar signals interact
with complex targets to map the various scattered radar returns.
Radar images are NOT literal images like EO/IR Images

- They are a mapping of radar scattering returns in range and doppler space.

RFCM supports both SAR and ISAR IMAGE generation.
RFCM = Systems Toolkit (STK) + Ansys Perceive EM to generate:

- Raw 1&Q Frequency Response Data

- Range Time Intensity (RTI) and Doppler Time Intensity (DTI)

- Wideband Radar Images
RFCM leverages GPU-Acceleration to create data , in Near-Real-Time.
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COMPONENTS OF RFCM 2024R2!

Terrain,
Buildings, Static
Objects, Shapes,
Materials

3D Tiles

Time-Based Wireless
Channel Models
(HDF5 Database)

Downstream Tools (radios,
radar signature proc, etc.)
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RF Channel

Modeler

Targets & Scene
Contributor Setup

Freg/Analysis Setup

HFSS Antennas
& Array Import
Config (.ffd & .eep)

S-parameters(T, Chan) L

View Plots
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Perceive EM
solver

Mesh Triangles &

Material Properties
Time, Pos, Orientation
Velocity, GPS vs Time

Channel Freq, Bandwidth,
Analysis Compute Times
Antenna Patterns,

Locations, Velocities

S-parameters(T, Chan)
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WHAT RFCM INCLUDES, AND DOES NOT INCLUDE

Radar or RF Wireless Channel Modeling: Antenna-to-antenna coupling problem in the presence of scattering geometry

Wireless Channel propagation through the terrestrial/luhar environment
- Includes LOS, BLOS, multi-path, diffraction I
- Includes detailed terrain, structures, physical materials, roughness

High-Fidelity Antenna System Models
- Antenna models rooted in high-fidelity physics or meas
- Array system models that include mutual coupling effects

Full Link Layer

I- Full end-to-end network models useful for Al/ML training
- Synthetic channel data based on specific locations
- May be re-run with different waveforms, Tx, Rx configs
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SDR/DSP Stack SDR/DSP Stack
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SHOOTING - BOUNCING RAYS (SBR) plus PO forward propagation
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INVERSE SYNTHETIC APERTURE RADAR -
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ISAR (Target is moving)
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STK SCENARIO ORCHESTRATION

GLOBAL VIEW | I | | | | .

-
amm

-

-
______

-
- .
-
-n
-
-
----
-
-

OBSERVER VIEW

7 ]  ©2024ANSYS, Inc. Distribution Statement A. Distribution Unlimited Powering Innovation That Drives Human Advancement \nsys
Approved for Public Release



STK SCENARIO ORCHESTRATION
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STK BUILDS Perceive EM INPUTS / Perceive EM GENERATES THE DATA

The Target behavior dictates
the data width necessary to
create the Wideband Image

I —
w! i Wideband Image ~ PRF =100 Hz
2 A fic  Duration = 420
= - over a specific uration sec
§: collection angle  Data = pulses
“DOPPIER
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STK DISPLAYS Perceive EM OUTPUTS

EO PRODUCT VIEW
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STK BUILDS Perceive EM INPUTS / Perceive EM GENERATES THE DATA

The Target behavior dictates
the data width necessary to
create the Wideband Image

A
Wl Wideband Image Aspect Angle
2! L over a specific Range Profile
! | collection angle
|
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STK DISPLAYS PERCEIVE EM OUTPUTS
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STK SCENARIO ORCHESTRATION (Synthetic Aperture Radar - SAR)
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HI-FIDELITY SCENES ARE REQUIRED FOR SAR DATA GENERATION:
provides superior high resolution photogrammetry data of Denver
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RFCM DATA GENERATION (Denver City)

Denver High Rise Data Generation

Aerometrex Model SYNTHETIC Data (60 db Dynamic Range)

The 3D model scene of Denver was provided by Aerometrex
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RFCM DATA VS REAL MEASUREMENTS (
Real vs Synthetic SAR Imagery

Denver City)

SYNTHETIC Data (60 db Dynamic Range)
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GREAT MODELS - GENERATE GREAT DATA

(Resolution Matters - Denver Data provided by Aerometrex)

obe Manager: 3D Graphics 1 - Earth
Hierarchy Render Order KML
e
-| @ Earth

@ 30 Graphic.

ROMETREX_50mm_Football

The 3D model scene of Denver was provided by Aerometrex

17 J  ©2024ANsYs, Inc. Distribution Statement A. Distribution Unlimited
Approved for Public Release

Powering Innovation That Drives Human Advancement I\nsys



GREAT MODELS - GENERATE GREAT DATA
(5cm Resolution Model from Aerometrex)
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OPEN STREET MAPS NOT SUITABLE FOR HIGH RESOLUTION IMAGES

(Much lower resolution, not suitable for Synthetic Radar Images)
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RFCM SUPPORTS DATA ANALYSIS (Capella 6)
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Aerometrex Model REAL Capella 1 Mar 2023 Collection
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The 3D model scene of Denver was provided by Aerometrex
©2024 ANSYS, Inc. Distribution Statement A. Distribution Unlimited Powering Innovation That Drives Human Advancement I\I'ISYS

Approved for Public Release



RFCM DATA VS REAL DATA MEASUREMENTS (Denver Stadium)
Real vs Synthetic SAR Imagery
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WHO BENEFITS?

* INTELLIGENCE/DATA ANALYSIS (Interpret the data)

- Complex target behavior impact on data
- Maximizes data utilization, image refinement, validate assessments
- Controlled target data generation for signature analysis and understanding

* COLLECTION PLANNING (How should | operate my sensor)
- Test design (Cooperative Collection)
- Operations (Noncooperative Collection)
* AI/ML (Create validated data necessary to train algorithms)

- Generate data for all Target types, configurations, orientations/angles and Target behavior
- Realistic synthetic data can train algorithms that will work with real data
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PROJECT LOCH NESS TARGETS
Supports Al Algorithm

EACH TARGET CONTAINS:
1. FREQUENCY and RANGE Response Data (1&Q Data)
2. |IMAGE files for any angle
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PROJECT LOCH NESS SCENES (3D TILES)  jumme o .
Supports Al Algorithm e =

EACH SCENE CONTAINS:
1. FREQUENCY and RANGE Response Data (I&Q Data)
2. |IMAGE files for any angle

FREQUENCY RESPONSE RANGE RESPONSE
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ADDITIONAL CAPABILITY (MULTI BOUNCE — CAVITY RESPONSE)
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