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PD" -SMC trajectory tracking control of space manipulators

with joint clearance under different gravity conditions

Liu Fucai®, Xia Wei”*, Qin Li" , Hou Tiantian™ ™ , Guo Yu"

( * Key Laboratory of Industrial Computer Control Engineering of Hebei Province,

Yanshan University, Qinhuangdao 066004 )

Abstract

The influence of gravity on the trajectory tracking control of a space manipulator with joint clearance was stud-

ied. Considering that the assembly and debugging of a manipulator is conducted under the ground gravity, while in

space application it is influenced by the micro-gravity, so a manipulator well designed, assembled and debugged on

the ground fails to achieve the expected control precision and effect in its space application, the study designed a

fractional order PD sliding mode controller (PD*-SMC) without a need of controlled subject model for control of a

space manipulator with joint clearance. Based on the Lyapunov theory, the asymptotic stability of the closed-loop

system was proved. The simulation results show that the control strategy can effectively suppress the external dis-

turbance and successfully realize the fast and accurate tracking of the expected trajectory toward the space manipu-

lator with joint clearance under different gravity conditions and external disturbance.

Key words: space robot arm, different gravity conditions, joint clearance, fractional order, sliding mode con-

trol (SMC)
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