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Integral terminal sliding mode controller of fast steering mirror

based on improved dragonfly algorithm

FENG Jian—xin, LI Hao-yang, GONG Jian—-xiong, GONG Bai-chun
(Academy of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to improve the tracking accuracy and anti—interference ability of the fast steering mirror
(FSM) in the space laser communication tracking and aiming system, a new integral fast non—singular
terminal sliding mode controller was designed. By designing an integral fast non—singular terminal sliding
surface, the performance of the sliding mode stage is improved, and a new exponential convergence rate is
designed to improve the dynamic quality of the convergence stage. The dragonfly algorithm (DA ) was used
to optimize the controller parameters, in order to improve the dynamic performance of the system and
ensure strong robustness, in view of the shortcomings of the traditional DA, the adjustment methods of the
inertia factor, queue weight, and aggregation weight of the DA are improved, it also introduces a
dimension-by—dimension evaluation mechanism and an improved position update mechanism of the Sine
cosine algorithm to further improve the optimization capability of the DA. Finally, the effectiveness of the
proposed method in the fast mirror control process was verified through simulation.
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Fig.1 Comparison of the output responses of the two
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Table 3 Optimized controller parameters and
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