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Robust Adaptive Control of Hypersonic Vehicle Considering Inlet Unstart

WANG Fan', LI Hongjun®, XU Hongyang', YAN Jie', ZHANG Jin’

1.School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2.Xi"an Aerospace Propulsion Institute, Xi’an 710072, China;
3.Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China

Abstract; A large-scale change in the aerodynamic characteristics of the aircraft caused by the inlet unstart of the
air-breathing hypersonic vehicle causes a large oscillation of the response or even a control system instability. A
model reference adaptive control method considering the influence of inlet unstart is proposed. Firstly, the attitude
control system is designed based on LQR-PI method for the model of inlet start, which is used as the reference mod-
el. When the inlet unstart, the model reference adaptive control is added on the basis of LQR-PI controller to im-
prove the robustness of the system to the uncertainties caused by the inlet unstart. The method can quickly stabilize
the attitude when the inlet unstart, and provides conditions for the inlet restart. Finally, the present method is veri-
fied by the simulation results. The simulation results show that when the inlet unstart, the system can re-track
quickly the control command, and the steady-state error tends to zero, which verifies the effectiveness of the present

method.

Keywords : air-breathing hypersonic vehicle(AHV) ; inlet unstart; model reference adaptive control
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