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A Rapid Algorithm for Distributed Small Satellite
SAR Raw Signal Simulation

WANG Min LIANG Dian-nong DONG Zhen LU Xing-giang
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Raw signal simulation is considered the base for the study of distributed small satellite SAR system. Huge
computation is needed when raw signal of wide area natural scenes is simulated. A rapid algorithm using FFT is proposed to
reduce computation. Firstly time domain response of the natural scene is approximately expressed by pulse sequence. Then in
frequence domain LTI filter is realized with FFT to generate raw signal. The results of SAR imaging and interferometric
processing of simulated raw signal validate the algorithm.
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Fig.1 Partial and total speedup factor characteristic varies with scatter number
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Fig.2 Echo error characteristic varies with rise-sample ratio
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Tab.1 Image quality comparison
dB dB dB dB m
18.10 16.63 4.9 14.15 12.91 9.4
18.09 16.62 4.9 14.14 12.92 9.4

Fig.3 Taper simulation results
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