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Fuzzy Adaptive Backstepping Control with Actuator Constraints
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Abstract ; Aiming at the problems of the external disturbance and the dynamic characteristics of the
actuator in the flight control process of hypersonic vehicle, the speed controller based on the dy-
namic inversion and the height controller based on the command filter with backstepping control
method are proposed respectively, combining with the features of the longitudinal model of the air-
craft and the dynamic characteristics of the rudder. The fuzzy adaptive system is used to identify
the uncertainties caused by changes in aerodynamic parameters of the aircraft model on-line. The
Lyapunov theory is utilized to analyze the stability of the closed-loop system, and it is proved that all the
signals including the tracking error are semi-global uniformly ultimately bounded (SGUUB). Finally, the
effectiveness of the controller is verified by simulation.
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Tab. 1 System status and actuator dynamics
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