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Terminal sliding mode control for flexible hypersonic vehicle with
mismatched uncertainties

ZONG Qun, ZHANG Xiuyun, SHAO Shikai, YE Linqi, DONG Qi

(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract; A finite-time disturbance observer-based nonsingular terminal sliding mode control strategy is proposed
for flexible hypersonic vehicle (FHV) with mismatched uncertainties. First of all, by considering the effects of
flexible modes as uncertainties, the control-oriented model, which is convenient for controller design, is obtained
by simplification of the FHV model. Then, the lumped uncertainties are estimated by finite-time disturbance
observer. Afterwards, a novel nonsingular terminal sliding surface containing the disturbance estimations is
designed, which can transform the high-order mismatched uncertainties into first-order matched uncertainties. Then
the controller is developed. The stability of the closed-loop system is guaranteed by Lyapunov theory. Simulation
results show that the proposed controller is effective in suppressing the mismatched uncertainties and has achieved
stable tracking of velocity and altitude.
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