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Simulation study of the singular perturbation based active disturbance

rejection control for flexible joint space manipulators

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

A singular perturbation based active disturbance rejection control method considering friction, nonlinear joint
stiffness and external disturbance was proposed for control of flexible joint manipulators under different gravity envi-
ronments. Firstly, the dynamic model of flexible joint manipulators under the gravity environment and that under
the microgravity environment were established. Then, the system model was divided into the fast subsystem and the
slow subsystem with the singular perturbation method, and the speed feedback control law was designed to suppress
the vibration of flexible joints for the fast subsystem while the active disturbance rejection controller (ADRC) with
a feedforward compensation was designed for the slow subsystem to resist the internal and external disturbance. Al-
so0, the system stability was analyzed. Finally, the designed controller was verified by simulation and was compared
with other control methods. The simulation results show that with the designed controller, the good performance in
trajectory tracking and vibration suppression both on the ground and in the space can be achieved, and the internal
and external disturbance can be resisted, making the system robust.

Key words: space manipulator, flexible-joint, gravity, singular perturbation, active disturbance rejection

control
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