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Trajectory tracking control of space manipulator

considering friction and clearance

GAO Juanjuan™ ™, CAO Zhiqgiong ™ , LIU Fucai " ™

( " Engineering Research Center of the Ministry of Education for Intelligent Control System

and Intelligent Equipment, Yanshan University, Qinhuangdao 066004 )

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

Based on the high precision requirements of space manipulator in orbit service, the trajectory tracking control

of space manipulator considering friction and clearance in different gravity environments is studied. Taking two link

space manipulator as the research object, the paper establishes the equivalent model with clearance based on light

bar model, establishes friction model by using Kane equation and moment balance principle, and establishes the

dynamic equation of manipulator by Lagrange equation. The controller without model is designed. On this basis,

the driving force of friction and clearance to the joint of the manipulator and the trajectory tracking accuracy of the

end of the manipulator are analyzed under different gravity conditions . The tracking effect of the algorithm is com-

pared with the tracking effect of the robot arm end controlled by proportional derivative (PD) algorithm. The supe-

riority of the model control algorithm is verified under different gravity conditions without changing the parameters

and structure of the controller.

Key words: space manipulator, gravity, joint friction, joint clearance, modelless
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