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Modeling and control of space manipulators considering
joint clearance and gravity

Liu Fucai, Hou Tiantian, Jia Xiaojing
(Industrial Computer Control Engineering of Yanshan University, Key Laboratory
of Hebei Province, Qinhuangdao 066004 )
Abstract

The effect of the joint clearance on the dynamic performance of the manipulator under different gravity environ-
ments was analyzed, and the dynamic model of the mechanism with joint clearance was studied under its ground a-
lignment and space application. Then, an auto disturbance rejection control (ADRC) algorithm for space manipu-
lation was designed to solve the problem that the change of gravity environments and joint clearance makes the con-
troller well-algined on the ground incapable of achieving the control precision. The ADRC algorithm does not de-
pend on the model of the object to be controlled, while it treats the change of gravity and joint clearance as the in-
terference in the system, and uses the extended state observer (ESO) to estimate it, and then uses the nonlinear
feedback control for compensation to improve the control precision of the system. The simulation results show that
the control algorithm can reach a high control precision under different gravity environments and make the system
has the strong anti-interference ability.

Key words: space manipulator, joint clearance, gravity, auto disturbance rejection control (ADRC) , trajec-

tory tracking
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