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Adaptive iterative learning control of flexible joint space manipulator

in different gravity environment

Meng Lingcong, Liu Fucai, Zhao Wenna, Liu Jianming
(Key Laboratory of Industrial Computer Control Engineering of Hebei Province,
Yanshan University, Qinhuangdao 066004 )
Abstract

In order to improve the tracking accuracy and anti-jamming ability of flexible joint space manipulator, an
adaptive iterative learning control based on singular perturbation theory is proposed for different gravity conditions.
Firstly, the dynamic models of flexible joint manipulator under ground gravity and space microgravity are estab-
lished, which consider the influence of friction. The system is divided into fast subsystem and slow subsystem by
singular perturbation method. A speed feedback control rate is designed for the fast variable subsystem to suppress
the elastic vibration caused by flexible joints. An adaptive iterative learning control is designed for slow-varying
subsystems. The control method adds an iteration term on the basis of PD feedback structure, which can deal with
unknown parameters and disturbances well, and improve the stability and anti-interference ability of the whole sys-
tem. The simulation results show that this method can make the flexible joint space manipulator have good trajectory
tracking effect and jitter suppression ability in different gravity environments, and verify the effectiveness of this
method.

Key words: space manipulator, flexible-joint, gravity, iterative learning, self-adaption
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