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Switching control of space manipulator under different gravity settings

Liu Fucai, Zhao Wenna, Meng Lingcong
(Industrial Computer Conirol Engineering of Yanshan University, Key Laboratory
of Hebei Province, Qinhuangdao 066004 )
Abstract
For the problem of trajectory tracking of space manipulator resulting from the change of gravity from ground to
space, a PD system switching strategy based on multi-Lyapunov function is proposed. According to different operat-
ing environments, the space manipulator system is divided into two subsystems, the ground subsystem and the space
subsystem. The corresponding PD controllers are designed respectively. Through certain rules, the switch of two
subsystems can be realized autonomously, at the same time, one controller is replaced by the other. In conse-
quence, space manipulator can quickly track the desired trajectory in the two gravity environments. The stability of
switching system is proved by means of mulii-Lyapunov function method. The proposed control approach combines
the theory of switching system and the traditional PD control. Compared with the simulation results of traditional PD
controller, the superiority of this control method can be proved.

Key words: space manipulator, microgravity, switching system, multi-Lyapunov function, PD control

— 1055 —



