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Performance Study of Heterodyne Detection Laser
Doppler Radar System

LING Yuan, HONG Guang-lie, CUI Gui-hua, SHU Rong

(Key Laboratory of Space Active Opto-electronics Technology, Shanghai Institute

of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Heterodyne detection laser Doppler radars are widely used in wind measurement, fluid

speed measurement and landing navigation etc because of their high measurement accuracy and good

velocity direction discrimination ability. The operation principle, error sources and system noise of a

heterodyne detection laser Doppler radar are analyzed and the simulation results of signal-to-noise ratio

and detection accuracy of the system are given. An all fiber heterodyne detection laser Doppler radar

system is developed. The speed measurement experiment is made on it by using a high precision motion

target simulator. The experimental result shows that its measurement accuracy is better than 6.7 cm/s

and is independent of velocity. This result is consistent with the simulation result.
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JTKL 120 µJ
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RIN OO –140 dB/
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