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Simulation study on the singular perturbation based adaptive PD

control of flexible joint space manipulators

Liu Fucai, Liu Lin, Lan Hui, Zhao Xu
(Key Laboratory of Industrial Computer Control Engineering of Hebei Province,
Yanshan University, Qinhuangdao 066004 )
Abstract
The dynamic model of a flexible joint manipulator in the stages of space floating and ground debugging is es-
tablished, and a singular perturbation based adaptive PD control algorithm for the manipulator’ s end track tracking
control is designed to achieve the manipulator’ s end position tracking control in the space floating stage and the
ground debugging stage. The singular perturbation method is used to divide the higher order system into two lower
ones, i.e. a fast subsystem and a slow subsystem, and then the controllers for them are designed respectively. The
control’ s stability analysis and simulation veritication are conducted, and the results show that the designed control
algorithm can well achieve the trajectory tracking control both in the stages of ground debugging and space floating.

Key words: free floating, flexible joint, space manipulator, adaptive, singular perturbation
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