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PID control of optical axis stabilization for airborne laser
communication based on fuzzy neural network

LIU Shitao, CAO Yang, PENG Xiaofeng, ZHANG Xun
(School of Electrical and Electronic Engineering, Chongging University of Technology, Chongging 400054, China)

Abstract: For airborne laser communication, optical axis stabilization is the premise to establish laser communication link.
In order to overcome the negative effect of carrier disturbance and parameters change on optical axis stabilization of coarse
tracking system effectively, a proportion-integral-derivative( PID) control algorithm based on fuzzy neural network was designed.
The algorithm combines the nonlinear controllability of fuzzy theory with self-learning ability of the neural network, and can
achieve the real-time online adjustment of PID parameters. The simulation experiment results show that compared with the
traditional PID control method,the fuzzy neural network PID control method can improve dynamic response speed and reduce the

overshoot of a system and that the system has strong adaptability and robustness when the carrier is disturbed and the parameters

change.
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Fig. 1 Block diagram of coarse tracking optical axis stabilization for airborne laser communication
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Fig.2 Schematic diagram of PID controller based on fuzzy neural network
2.2 MR M LR S5
RO Ao 22 I 28 25 4 T2 B i B 2= SR R R A
BJZ AR HE P 0T — 1 )= A R R g A
i HAR RN AL 3 R
(DHAJZ 1 2 DRIl AR, i A G
Xy 5% I3 R GERI AL B AR ZE e (k) FIR 22 A8 4L &
e, (k) ZIZEI KA S (2) =x B AREZET
—Jz, Hh .
{]i(l> =X
0,(1) =f([;(1)) =1(1) =x
AL L) H0,(1) 7351955 12805 @ A&t

(1)

membership normali- output

input
layer function inference  zation layer
generation  layer layer
layer

fuzzy

Fig.3 Block diagram of fuzzy neural network
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Fig.4 Step response comparison betweem two controllers
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Fig.5 Position tracking error under condition 1
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Fig. 6 Position tracking error under condition 2
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Fig.7 Parameters of PID controller based on fuzzy neural network
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