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Simulation study on the singular perturbation based auto disturbance

rejection control for flexible joint space manipulators

Liu Fucai, Liu Lin, Guo Genwang
(Key Lab of Industrial Computer Control Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004 )
Abstract

The dynamic models of flexible joint manipulator in the stages of space floating and ground debugging are es-
tablished, a singular perturbation based auto disturbance rejection control algorithm for the manipulator’ s end track
tracking control is designed to achieve the manipulator’ s end position tracking control. The singular perturbation
method is used to divide the higher order system into two lower ones, a fast subsystem and a slow subsystem, and
then controllers for them are designed respectively. The controller of the fast subsystem is mainly composed of
torque feedback part, and the control part of the slow subsystem is nonlinear auto disturbance rejection control. The
control’ s stability analysis and simulation veritication are conducted. The simulation results show that the auto dis-
turbance rejection controller designed can achieve high precision trajectory tracking control, and can suppress the
jitter problem caused by joint flexibility effectively.

Key words: space manipulator, flexible joint, auto disturbance rejection, singular perturbation, free floating
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