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High—precision interferometric MiniSAR system design for

low—slow—small platform

HU Wei, WEN Cheng
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: To meet the demanding requirements of land and ocean observation under harsh and
hazardous conditions, a compact, cost—effective, high—precision interferometric miniature Synthetic
Aperture Radar(MiniSAR) system tailored for low, slow and small(LSS) platforms is proposed. Leveraging
the unique characteristics and advantages of LSS platforms, the imaging modes, parameter design, and
system architecture of the MiniSAR are discussed. In addition, the key technical challenges inherent to
the MiniSAR system are analyzed, classified, and thoroughly evaluated. The findings provide both a
theoretical foundation and technical support for system development, while offering valuable guidance
for the design of lightweight, low—power MiniSAR solutions.
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Fig.1 Composition diagram of high—precision MiniSAR system based on low-slow—small platform
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Tablel Overall index design

parameter interference mode maximum swath pattern
maximum flight height/m 1 400 1900 2000
center frequency/GHz 145 14.5 14.5
maximum signal bandwidth/MHz 600 600 600
mode of polarization HH, VV HH, VV, HV, VH HH, VV

the rail interference baseline/m 1 - -

accuracy of elevation/m >0.5 - -

rate accuracy/(m/s) 0.2 - -

range beam/(°) 20 20 20

center of beam/(°) 45 45 59
maximum mapping bandwidth/km 1 1.4 3.1
maximum power consumption/W 70 70 70

maximum weight/kg 5 5 5
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Fig.2 Schematic of the antenna configuration for the single polarization imaging operation mode
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Fig.3 Schematic diagram of the antenna configuration for the H-polarized cross—obit interference operating mode
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Fig.4 Schematic diagram of the antenna configuration for the V-polarized along-rail interference operating mode
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Fig.13 Comparison of range—wise target compression results before and after error compensation
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