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Control and disturbance analysis of
hypersonic vehicles based on fuzzy adaptive

FENG Yunshan, YANG Zhaohua
(School of Instrument Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract ; Hypersonic vehicles have ulira-wide flight envelopes, a high flight Mach number, and complex flight en-
vironments. Due to these issues, this paper presented a control method based on fuzzy adaptive and designed alii-
tude and velocity controllers. For the controllers, the effects of aerodynamic disturbance torque, measurement
noise, interference with the steering gear, pneumatic parameter uncertainty, and aircraft model parameter uncer-
tainty were analyzed in light of the aircraft height and speed control. The comprehensive effect of the above issues
was then analyzed. Simulation results show that the altitude and velocity controllers have great tracking ability and

robustness to various disturbances and uncertainties, and the designed controllers displays satisfactory results.
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Fig.1 Elevator deflection model
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