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High-precision Motion Compensation Method Based on the
Subaperture Envelope Error Correction for SAR

Tian Xue® Liang Xing—dong® Li Yan-lei” Dong Yong—wei®
KD(Institute of Electronics, Chinese Academy of Sciences, Beijing 100190, China)
2)( University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Small size, light weight, and low power are presently the directions in SAR development. The microSAR
platform is small and light, which results in track deviations because of air flow. The large motion error strongly
affects the quality of SAR images. Therefore, high-precision motion compensation is important to SAR image
processing. Motion error results in phase and envelope errors. Traditional motion compensation algorithms often
ignore the space variance of the envelope error. When the motion error is large, the space-variant envelope error
affects the image quality. This study proposes a high-precision motion compensation method based on the
subaperture envelope error correction for SAR. The proposed method minimizes the effect of the space-variant
envelope error and improves the image quality. Simulations and experimental data processing validate the
correctness and effectiveness of the proposed algorithm.

Key words: MicroSAR; RD algorithm; Two-step motion compensation; Subaperture method; Envelope error

correction
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Tab. 1 Parameters in the simulation
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Tab. 2 Quality indicators comparison of compression results

Range Azimuth
IRW PSLR ISLR IRW PSLR ISLR
AL L8R 0.2925 —13.6231 —10.9785 0.1389 —8.6105 —8.3756
QTR N 0.3118 —14.6436 —12.5516 0.1440 —10.8364 —10.6653
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