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Research on Fast Steering Mirror Control Technology of Laser Communication System
ZHANG Xingliang, WANG Wei, WU Jiabin
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, CHN)

Abstract: In order to meet the tracking accuracy requirements of the laser communication
system, a fast steering mirror system is used as the core of fine tracking control, and a voice coil
motor with large stroke, high resolution and high bandwidth is selected to drive the fast steering
mirror, and the control method of voice coil motor is studied. Firstly, the composition and
working principle of the fast steering mirror system is analyzed. Then, modeling analysis is
performed according to the equivalent circuit model of the voice coil motor, and the transfer
function model of the fast reflector is obtained. Finally, the design principle of the analog
controller, the proportionalintegral-derivative (PID) circuit, the position detection circuit and
the power amplifier circuit are introduced. The experimental results show that the angular
resolution of the fast steering mirror is 1 prad, the repeated positioning accuracy is 3 prad, and
the closed-loop bandwidth (—3 dB) is 300 Hz@1 mrad, which can meet the requirements of laser
communication system for stability, reliability, high precision, and strong antrinterference
ability.
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