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Method of on-orbit optical acquisition for non-cooperative space targets

HOU Zuoxun, ZHOU Haian, YUAN Yuan
(Beijing Institute of Space Mechanic & Electricity , Beijing 100094 , China)

Abstract ; Due to the differences of targets’ size and movement are significant, it is difficult to acquiring
the non-cooperative space target based on single characteristic. This paper proposed a high reliable
method of non-cooperative space targets acquisition, which combined the characteristics of the star field
and the target movement. The matching embedded-system for on-orbit application is designed by DSP +
FPGA heterogeneous dual-core architecture. The full physical ground simulation results showed that the
proposed system can real-time process the 1024 x 1024@ 20p format video, and can successfully acquire
the non-cooperative targets with different speeds and sizes. The accuracy of one thousand times random
test with Monte-Carlo stochastic simulated director reaches 99. 8% , which is verified by both electronic
and optical simulators. Totally speaking, this method owned the advantages of high processing speed,
robustness and adaptability, which can be applied to non-cooperative space surveillance and cleaning.
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Fig.1 Processing flow of on-orbit optical acquisition for non-cooperative space targets
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Fig.2 Processing flow of space targets acquisition based

on star field recognition
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Fig.3 Processing flow of space targets acquisition based on star field recognition and target movement
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Fig.4 Processing structure of space targets acquisition
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Fig.5 Verification system based on electric
star filed simulator
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Fig.7 Verification system based on optical

star filed simulator
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