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Precision control of airborne laser communication optical axis using

sliding mode observer

Wang Donghui', Kong Guoli*", Chen Shuli’

(1. School of Mechanical and Electrical Engineering, Henan Polytechnic, Zhengzhou 450046, China;
2. School of Information Engineering, Zhengzhou University of Technology, Zhengzhou 450044, China;
3. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To improve the optical axis alignment accuracy of airborne laser communication system under the
disturbance of body vibration and mechanical friction, a back-stepping sliding mode control method based on
sliding mode observer was proposed. Firstly, the mathematical model of the airborne laser communication system
was established, and then the disturbance value was estimated by the designed sliding mode observer. At the same
time, the back-stepping sliding mode control law was gradually designed for the command conversion module,
laser communication module and motor module, which realized the high-precision control for the optical axis of
the airborne laser communication system. The experimental results show that the proposed method has better
rapidity and accuracy than the fractional PID control method, the response time is only 0.4 s, the maximum space
alignment error is only 0.3 m, the designed sliding mode observer can estimate the disturbance value quickly and
accurately, the response time is only 0.3 s, and the maximum estimation error is only 0.1 m/s, 0.06 (°)/s* and 0.07 A/s,

which greatly improves the alignment accuracy of the optical axis in the airborne laser communication system.
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Fig.1 Schematic diagram of airborne laser communication system
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