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Adaptive Sliding Mode Agile Maneuver Control Method with
Attack Angle Constraints

ZHANG Xuan', CHEN Shengze', WANG Zihan’
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Abstract: An adaptive sliding mode control method for spacecraft with attack angle constraints is proposed based on a direct
force/aerodynamic composite control strategy for agile maneuvering control at high angles of attack. Firstly, a longitudinal direct force/
aerodynamic composite control model and a lateral jet interference model are established respectively. By designing a prescribed
performance nonlinear mapping function, the attitude control problem of the missile body pitch channel with attack angle constraints
can be transformed into an unconstrained angle of attack error adjustment control problem. Secondly, an attack angle error-based
nonlinear integral sliding mode surface is designed. Under the framework of Backstepping control, an integral Backstepping sliding
mode control method for adaptive estimation of lateral jet interference is proposed, in which the upper bound of lateral jet interference
can be estimated online to achieve agile and accurate control. Finally, based on Lyapunov stability theory, the asymptotic stability of the
designed closed-loop control system is analyzed. Numerical simulation results demonstrate that compared to the classical sliding mode
control method, the proposed method reduces steady-state time by 79.16%, overshoot by 24.68%, and energy consumption by 34.54%.
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