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Research of fine tracking servo system for FSO terminal

LI Ming'* ,AI Yong® ,CAO Yang’
(1. Department of Information Engineering, Hubei Normal University , Hangshi 435002 , China;2. School of Electronic Information,
Wuhan University , Wuhan 430079, China)

Abstract: In order to improve tracking precision, and solve the control problem of uncertainty of beacon vibration, creep
resistance and nonlinearity long lagging of fast steering mirror (FSM) , the fine tracking servo system was designed based on the
proportion-integral-differential ( PID) like neural network algorithm in free spatial optic ( FSO) communication. With three layers
of back propagation(BP) neural networks,the weights of neural network and the parameters could be adjusted to reduce beacon
vibration by means of the function of self-learning and adaptability in real time, finally the system was optimally controlled with the
mirror drived by piezoelectric ceramic ( PZT) actuator on line. Experimental results demonstrate that the system effectively

restrains 40Hz and less than 40Hz facular tremblé®’, and can satisfy the tracking bandwidth in free space optic communication.

Furthermore , the robust performance and real time‘are/improved in the fine tracking servo system.

Key words: optic communication; fine tracking; adaptive neural network; proportion-integral-differential controller;

pizoelectric ceramic actuator
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Fig. 1 Block diagram of fine tracking system
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Fig.2 Block diagram of neuron PID control system
BP HZ R KM 3 Z8H, Il 3 FiR,3 B0
SINMAR LBEREJ A2 P, x %0 ARARR
A B 2 R B D PID 24810 3 M REK, LK,
K, BB e R4 0 R Mg B R4
F PID {4 HIEEE N .

Fig.3 BP neural network with three-layers
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Fig.4 Block diagram of the experimental system
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Fig. 5 Demonstration platform for fine tracking
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Fig. 6 Tracking curve for I15Hz disturbance
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Fig. 7 Tracking curve for 40Hz disturbance
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Table 1 The comparison of three kinds BP neural network algorithm
algorithm common algorithm add-in momentum item dynamically adjusting leaming
parameter 1=0.35,2=0.0 =0.28,a=0.0 %=0.35,0=0.03 5=0.28,=0.03 %=0.35,0=0.03 75=0.28,0=0.03
iteration step 3729 5368 854 1062 298 311
ratio of angle conipression 2 2.5 2.5 3.2 3.3 5
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