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Designing Control System of Hypersonic Vehicle with
Dynamic Pressure Constraints Considered

XU Hongyang, FAN Yonghua, TONG Xi, YAN Jie

(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An airbreathing hypersonic vehicle( AHV) generally adopts a scramjet engine as its propulsion, which

needs strict conditions of flight dynamic pressure. A new dynamic pressure control system is presented, in which the

AHV autopilot directly uses dynamic pressure to track the dynamic pressure command. Firstly, the dynamic

pressure model of the AHV is established and the state equations of dynamic pressure control are given. Then, the

dynamic pressure control system is implemented using the LQR optimal control theory. The dynamic pressure error

is augmented in order to add an integral control to track the dynamic pressure with zero steady error. The structure

of the dynamic pressure control system is also obtained. The simulation results show that the dynamic pressure con-

trol system has a good performance for guaranteeing the dynamic pressure of the scramjet engine with the disturb-

ance of drag and thrust considered.

Keywords : airbreathing hypersonic vehicle( AHV) ;scramjet engine ;dynamic pressure ;optimal control
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