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Adaptive backstepping sliding mode control of space manipulators’

trajectory tracking in different gravity environments

Liu Fucai, Li Qian, Liang Lihuan, Hou Tiantian

(Industrial Computer Control Engineering of Yanshan University, Key Laboratory
of Hebei Province, Qinhuangdao 066004 )
Abstract

A method of using an adaptive backstepping sliding mode controller to conduct the terminal tracking of a space

manipulator was proposed to overcome the influence of the change of gravity on the manipulator’ s driving moment

and trajectory tracking accuracy when it is aligned on the ground and applied to the space. The controller is de-

signed according to the backstepping theory. It regards the gravity as a disturbance and adopts an adaptive law to

estimate the disturbance to achieve the better trajectory tracking control for the space manipulator under both the

ground gravity environment and the microgravity environment. The control’ s stability was proved based on the Lya-

punov theory. The simulation verified the effectiveness of the control method and its advantages were showed by the

comparison of it with the PD control method.

Key words: space manipulator, microgravity, backstepping sliding mode control, adaptive, trajectory track-

ing
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