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Key technology on high-sensitivity detection in spaceborne laser radars

WU Xueying, CUI Jianyong, ZHENG Wei, LI Chen, ZHENG Yongchao
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: In order to improve the detection sensitivity of a spaceborne lidar, high gain amplifier circuit was used to design
the detection circuit. The relationships among detection probability, false alarm rate, signal-to-noise ratio and other indicators
were analyzed theoretically. Bandwidth, gain, threshold and other parameters were optimized. Experimental verification was also
carried out. The results show that the sensitivity of detection circuit is 9nW, the detection probability is 95% , and the false
alarm probability is 10 7>. Compared with the domestic similar products, the detection circuit has been significantly improved.

The study is helpful for the development of spaceborne lidars.
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Fig. 1 Principle block diagram of the detecting and receiving circuit
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Fig.2 The principle diagram of the main amplifier circuit for the echo signal
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Fig.4 Relationship between false alarm rate and threshold-to-noise ratio
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Fig.5 Relationship between detection probability and signal-to-noise ratio

with different threshold-to-noise ratio
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Fig. 6 Output signals when different threshold-to-noise ratio
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