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Abstract

ties in meeting angle-of-attack (AOA) constraints and the tendency for tracking errors to exceed limits,

Regarding the challenges associated with hypersonic vehicle flight control, such as difficul-

an asymmelric lime-varying constraint backstepping control scheme is proposed, which integrates a fixed-
time sliding mode disturbance observer with prescribed performance control. Firstly, the longitudinal
dynamic model of the hypersonic vehicle is established, and the velocity and altitude subsystems are
identified. These subsystems are then transformed into strict feedback models for backstepping controller
design. Subsequently, by combining prescribed performance control with an asymmetric barrier func-
tion, a novel control scheme is designed to ensure that the AOA error remains strictly within a predefined
time-varying range. Additionally, a fixed-time sliding mode disturbance observer is introduced, which
guarantees that the disturbance estimation error converges within a fixed time and ensures the robust per-
formance of system under external disturbances. The simulation results validate the effectiveness of the

proposed control scheme which is compared with traditional control methods, and demonstrates superior

performance in terms of AOA constraint satisfaction and tracking precision.
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