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Robust Control for an Air-breathing Hypersonic Vehicle Against Fuel Consumption

Gao Gang*, Zhang Jinpeng, Li Qunsheng
Air Missile Research Institute, Luoyang 471009, China

Abstract: This paper focuses on adaptive controller design for the longitudinal model of an air-breathing hypersonic
vehicle (AHV) subject to fuel consumption. The feedback linearization method is firstly employed for a modified AHV
model, and dynamic effect caused by fuel consumption on the linearized model is analyzed. Based on these analyses
in order to avoid the actuator chattering phenomenon, using model reference control method, an adaptive controller is
designed using the Lyapunov method, and stability analysis suggests that reference command tracking error of the
AHV under parameter uncertainties due to fuel consumption globally, uniformly and ultimately. Finally, simulations
demonstrate that the adaptive controller achieves desired tracking performance and good robustness under fuel
consumption of the vehicle.
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