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Fusion Detection Technique of Infrared and Visible Light for
Identifying 1~10 cm Space Debris

LI Yu-hai, WANG Kai

(Key Laboratory of Electro-optical Information Control and Security Technology, Tianjin 300308, China)

Abstract: Space debris is becoming a major potential safety hazard for spacecraft in normal operation. Large
space debris can be detected and identified by ground-based observation methods to guarantee the operation safety
of the spacecraft. Space-based optical detection method is mainly used to detect small space debris with the size of
1~10 em. According to small space debris, combing infrared and visible light detection modes, remote detection and
identification processes for small space debris are realized. The design parameters of infrared detection optical sys-
tems are proposed through calculating. A background elimination method is proposed according to the angular veloc-
ity difference between stars in the background and space debris target. And the space debris is observed by narrow
field of view visible light focus method to record and extract the corner features of nine different angles to identify
targets. Value simulation and experimental demonstration show that the small space debris can be detected and
identified by the proposed algorithm effectively.
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