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Adaptive robust control of flexible-joint space manipulators

under different gravity environments

Liu Fucai, Gao Jingfang, Li Qian
(Key Lab of industrial Computer Control Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004 )
Abstract

The trajectory tracking control of space flexible-joint robots under different gravity environments was studied.
Firstly, with the friction influence being considered, the model of a flexible-joint robot in the ground gravity envi-
ronment and the model of it in the microgravity environment were established, respectively, and then, a strategy for
adaptive robust control of flexible-joint space manipulators based on the singular perturbation theory was put for-
ward. The strately designs an adaptive law for the controller to realize the gravity real-time compensation, and uses
the robust controller to compensate the system uncertainty. The stability analysis and simulation study of the con-
troller designed according to the proposed strategy were conducted, and the results showed that the controller not
only adapted to the gravity environment change, but also solved the high frequency resonance or instability problems
brought by flexible-joints, indicating the control strategy’s good tracking effect and important engineering applica-
tion value.

Key words: space manipulator, flexible-joint, gravity, singular perturbation, robust, adaptive



