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Design of the Nonlinear Cruise Controllers for Hypersonic Vehicle
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Abstract; When the hypersonic vehicle is cruising, they face the aerothermoelastic, as well as the matching, un-
matched uncertainty and the disturbance. This paper presents a control method of command filter Backstepping slid-
ing in order to cope with the problems above. First, this method does the problem of calculation expands to Back-
stepping using the command filter. Then, introducing sliding control settles the matching problem and disturbance;
Consideration to decline the shake of sliding control and deal with the unmatched uncertainty, using the idea of
higher order sliding mode control, this paper augments an addition virtual control state equation in each control loop
and makes the output of the control system act on an integral, which not only declines the shake of sliding control,
but also deals with the unmatched uncertainty using adaptive Backstepping. However, introducing an additional vir-
tual control equation of state increases the system order, which has a growing in complexity when using the adaptive
Backstepping to design the control system. Nevertheless the problem could be resolved by the method of dynamic
surface. At last, the global stability of the proposed method is proved in theory and the effectiveness and robust of

this method are verified by the simulation.

Keywords : hypersonic vehicles; command filter; adaptive; backstepping controllers; sliding controllers; aerother-

moelastic ; uncertainty



