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FOTSMC trajectory tracking control of space robot arm with joint

clearance under different gravity environment

Liu Fucai®, Xia Wei”™ , Lan Hui*, Qin Li*, Hou Tiantian ™ ™
( " Industrial Computer Control Engineering , Yanshan University, Key Lab of Hebei Province, Qinhuangdao 066004 )
( ™ Haibin College Electronic Information and Control Engineering, Beijing Jiaotong University, Cangzhou 061100)
Abstract
Space robot arm needs to be served under microgravity conditions in space, but the assembly and commissio-
ning of space robot arm as well as the design and verification of controller need to be carried out under gravity envi-
ronment. Therefore, even though the space robot arm works very well on the ground, the space robot arm is used
under microgravity environment. At the same time, it is likely to cause end track deviation due to the existence of
joint clearance, the accuracy and reliability of the space robot arm will be reduced further. To solve this problem,
fractional orders terminal sliding mode control (FOTSMC) is designed in this paper, which enable the space ma-
nipulator with joint clearance to adapt to different gravity conditions without changing control parameters. And the
Lyapunov stability theorem is employed to guarantee the stability of the system. The simulation results have shown
that this control strategy can effectively suppress external disturbances and the nonlinear internal disturbance caused
by the clearance, so that the system can track the desired trajectory accurately and quickly.

Key words: space robot arm, gravity environment, joint clearance, fractional order, terminal sliding mode
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