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Abstract  The predictive sliding mode conirol ( PSMC) method based on linear extended state observer
(LESO) is proposed to solve the speed and altitude command tracking problem of hypersonic vehicle in the
cruise phase. Firstly, the vehicle model is linearized by feedback, and then the tracking sliding mode sur-
faces of velocity channel and altitude channel are designed and Taylor expansion is used to predict the track-
ing sliding mode surfaces. Secondly, the predictive sliding mode control law is derived from the optimized
performance index , and its stability is proved by Lyapunov stability theory. The designed control law can a-

void using discontinuous switching functions and effectively suppress chattering. Then, based on the meas-
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ured values of aircraft speed, altitude and pitch angle, an arctangent tracking differentiator is designed to

estimate the aircraft’s track inclination and angle of attack online. Finally, Regarding dynamic systems

with vehicle state estimation errors and vehicle parameter deviations, these internal and external disturbances

are regarded as “total disturbances” of the system, which are observed and compensated by using a linear

extended state observer. The effectiveness of the proposed method is verified by comparative simulation.

Key words Hypersonic vehicle; Feedback linearization ; Predictive sliding mode control (PSMC) ; Linear

extended state observer ( LESQ) ; State estimation
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