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Bank-to-turn coupling control strategy for hypersonic vehicle

WANG Peng
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; A coupling control strategy was proposed for the BTT (bank-to-turn) flight phase of hypersonic vehicle, according to the strong

coupling among the channels of pitch, yaw, and rolling. Based on the nonlinear generable predictive control method, a hierarchy-structured

predictive controller was designed and analyzed for rotation motion dynamics of a generic hypersonic vehicle, which has the characteristics of fast

variability, high nonlinearity, and uncertain parameters. After analyzing the main influence factors and their effect laws during the BTT flight

phase, a coupling control strategy called “decrease angle of attack—rolling fast—increase the angle of attack again” was proposed. Simulation

studies were conducted to investigate the feasibility of the proposed control strategy for the hypersonic vehicle. The simulation results demonstrate

that the proposed control strategy lowers the control requirement of yaw channel, lowers the probability of being out of control in the BTT flight

phase, and increases the reliability of the control system.
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Fig. 1

Angle of attack under different roll rate and angle of attack command
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Fig.2 Sideslip angle under different roll rate and angle of attack command
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Fig.4 Pitch surface deflection angle under different roll rate and angle of attack command
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Fig.5 Yaw surface deflection angle under different roll rate and angle of attack command
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Fig.6  Roll surface deflection angle under different roll rate and angle of attack command
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Fig.7 Attitude angle under different control strategy
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Fig.8 Control surface deflection angle under different control strategy
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