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Quasi-continuous higher-order sliding mode control for
attitudes of re-entry vehicle

FAN Jin-suo', ZHANG He-xin', ZHOU Xin', LU Yong-jia
(1. Department of Automation, The Second Artillery Engineering University, Xi’an Shaanxi 710025, China;
2. The Unit 96612 of Chinese People’s Liberation Army, Xuanhua Hebei 075100, China)

Abstract: We propose a quasi-continuous higher-order sliding mode control strategy for the re-entry vehicle in the
presence of parameter uncertainties and external disturbances. This attitude control system is divided into fast loop and
slow loop based on singular perturbation. The sign function is replaced by the norm-type switching function for the
continuous virtual control in the slow loop. The fast loop consists of the integral fast terminal sliding mode control, the
feedback control and the quasi-continuous higher-order sliding mode control. Theoretical analysis and simulation results
show strong robustness and weak chattering.
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of re-entry vehicle)
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Fig. 1 Tracking curve for the angle of attitude in

traditional sliding mode control
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