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Anti crosswind carrier landing control technology based on low pass
nonsingular terminal sliding mode guidance

CUI Kai-kai't, HAN Wei', ZHANG Yong', ZHANG Kai-lun®, LIU Jie?

(1. School of Basic Sciences for Aviation, Naval Aviation University, Yantai 264001, China; 2. War Research Institute,
Academy of Military Sciences, Beijing 100850, China)

Abstract: Aiming at the problem of anti crosswind landing control of carrier based aircraft, a low pass nonsingular
terminal sliding mode control (LNTSMC) algorithm is designed to improve the anti crosswind guidance ability of the
carrier based aircraft. Firstly, based on H., mixed sensitivity control, the inner loop attitude robust control system is
designed, and the lateral carrier landing guidance equation is derived. Then, an integral nonsingular terminal sliding
mode surface is designed based on the homogeneous theory, which can meet the design requirements of the low pass
sliding mode controller and avoid the control singularity phenomenon. A power exponential reaching law with a
boundary layer is proposed to suppress the chattering in sliding mode control, and a non-homogeneous disturbance
observer is introduced to improve the robust stability inside the boundary layer. Finally, the finite time stability of the
algorithm is proved using the Lyapunov theorem, and the simulation analysis is given. The simulation results show that
the guidance algorithm designed in this paper has good anti crosswind performance, and the superiority of the algorithm
is verified by comparing with the existing algorithms.
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(40)
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