THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2022 March.; 33(3), 244 ~252.

http://dx.doi.org/10.5515/KJKIEES.2022.33.3.244
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

FAETRDE o &3 A dolet Ut 9 A4 9
E) q

Reflectivity Data Generation from Digital Elevation Model
and Bistatic SAR Image Synthesis
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Abstract

In this study, we simulated target data for bistatic synthetic aperture radar (SAR) using a digital elevation model (DEM), raw data
acquisition, and image synthesis. Using the DEM, target data similar to the actual topography could be generated. In particular, the
reflectivity of the target was calculated from the geometrical structure between the SAR and the target. To verify and estimate the
proposed method, we generated target data using bistatic SAR system modeling and simulated raw data acquisition. Finally, we
compared the DEM and SAR images synthesized using the polar format algorithm (PFA).
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Fig. 1. Bistatic SAR geometrical structure.
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Table. 1. Radar parameters.

Parameters Values
Center frequency 9.65 GHz
Bandwidth 75 MHz
PRF 1,200 Hz

Pulse width 8 usec

Tx position at

. (0, —233.15 km, 500 km)
beamcenter crossing

Rx position at

. (—50 km, —233.15 km, 500 km)
beamcenter crossing

Tx velocity (7600, 0, 0) m/s

Rx velocity (7600, 0, 0) m/s
Tx antenna size 42 m x 21 m
Rx antenna size 42 mx21m
Simulation time 2 sec
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Table. 2. Original and adjusted DEM size.

Original size Changed size
Parameters Values Parameters Values
X length 21.5 km X length 1.26 km
Y length 12.1 km Y length 0.99 km
X sample interval | 30.8 m | X sample interval | 1.8 m
Y sample interval | 22 m | Y sample interval | 1.8 m
The number of samples 386,251

200

100

500

-200

yim) 400 x[m]

a8 2. AlEdelddl A& DEM®] 3D 9%
Fig. 2. 3D image of the DEM for the numerical simulation.
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Fig. 3. 2D image of the DEM for the numerical simulation.
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