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Abstract: An adaptive fuzzy control strategy is proposed for the hypersonic aircraft. The dynamic inversion velocity
controller and the Backstepping attitude controller are designed respectively based on the characteristics of the hypersonic
vehicle model. The adaptive fuzzy system is then developed to identify the uncertain plant model in the presence of large
variations in the aerodynamic parameters. The adaptation law designed by using Lyapunov theory guarantees the system
stability and tracking accuracy. The longitudinal model of a hypersonic vehicle is used in demonstrating the effectiveness
of the proposed strategy. Simulation results show the expected tracking performance.
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F.(Hypersonic vehicle model and its strict-

feedback form)
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Fig. 1 The configuration of longitudinal model of

hypersonic vehicle

22 @ RAT SR ™ B R (Hypers-
onic vehicle model in strict-feedback form)
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3 BRI B N % % 1T (Fuzzy adaptive con-
troller design)
3.1 Backstepping = £ #% il (Attitude controller de-
sign via Backstepping method)
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3.2 )& I B # H(Velocity controller design
via dynamic inversion)
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