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Design of phase-shift laser tracking system

WANG Xuangang, ZUO Dan, ZHANG Yao, HOU Guishuang, FENG Xinhua, YUE Li
(Chengdu Aerospace Communications Device Company Limited, Chengdu Sichuan 610051, China)

Abstract: In order to improve the tracking precision, a new laser tracking system is designed with
phase-shift measurement. Laser power of transmitter is modulated by sinusoidal signals. A four quadrant
detector is utilized to detect the laser echoes in receiving circuits. Missing angles are calculated through
Fast Fourier Transform(FFT), and the measurement errors are inversely proportional to SNR and data
length. The stabilized platform holds the optical axis and tracks the target according to the missing angles.
Errors of missing angles have great effect on the tracking accuracy. Filters and high speed sampling
circuits are designed to reduce errors. When the perturbation amplitude is 5°, the SNR is 0 dB, jamming
signals are 100 times that of real signal, system can accurately identify the target, and the tracking error is
0.033°. Simulation results prove that the phase-shift laser tracking system can track multiple targets with
high accuracy.
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Fig.5 Control model of the laser tracking system
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