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terminal system based on iterative learning control

Zhang Min', Li Bo?, Teng Yunjie'

(1. National and Local Joint Engineering Research Center of Space Optoelectronics Technology, Changchun University of Science and
Technology, Changchun 130022, China;

2. Institute of Deep-sea Science and Engineering, Chinese Academy of Sciences, Sanya 572000, China)

Abstract: In order to improve the dynamic tracking performance of periscope laser communication terminal
servo system, the control system of two dimensional servo turntable based on permanent magnet synchronous
motor was designed in this paper. The field oriented control method was adopted to realize the decoupling control
of the motor, the control model was established and the design of each control loop was completed. Then, the
iterative learning control (ILC) method was designed for the dynamic target tracking to improve the terminal
dynamic tracking performance, the speed step response of the control system was tested and the low speed
stability of the communication terminal system was analyzed. Finally, the dynamic tracking experiment of 4.62 km
laser communication was set up, and platform jitter was simulated with a six-degree freedom turntable to create

disturbance conditions of external platform for dynamic tracking verification test. Experimental results show that
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the steady-state error of the speed step response for the communication terminal system is 0.02 (°)/s, which shows

that speed loop servo system has fast dynamic response and high steady precision, based on the maximum

acceleration of 0.219 (°)/s* sine wave disturbance conditions, the dynamic coarse tracking precision for the two-

dimensional servo turntable can reach to 62 prad, the accuracy of coarse and fine tracking is 2 prad, the

effectiveness of the communication terminal servo system and its dynamic tracking performance is verified,

which lay the foundation to further improve the tracking precision of terminal system.

Key words: spatial laser communication;

control;  dynamic tracking
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Fig.1 Structure diagram of receiver and transmitter for periscope laser communication system
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Fig.3 Block diagram of permanent magnet synchronous motor control system
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Fig.5 Experiment of speed step response
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