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Fig.2 Disturbance observer-based controller
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Fig.3  Structure of space robot controller
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ROBUST CONTROL OF SPACE ROBOT BASED ON
DISTURBANCE OBSERVER UNDER EXTERNAL
DISTURBANCE *

You Xinye Chen Li’
(College of Mechanical Engineering and Automation , Fuzhou University , Fuzhou 350116, China)

Abstract A disturbance observer based robust control method is proposed to solve the trajectory tracking problem of
the terminal grasp of a floating-based space robot with uncertain parameters and external disturbances. Based on the law
of conservation of momentum, the second Lagrange equation is used to establish the dynamic equation of the system. As-
suming that the external disturbance is an unknown time-varying variable, a disturbance observer is designed to estimate
the total disturbance consisting of external disturbance and parameter uncertainty. Based on the estimated total distur-
bance, a disturbance compensation term is introduced to guarantee the control performance of the system. The stability
of the proposed control law is proved. The control law can compensate the total disturbance caused by parameter uncer-
tainties and external disturbances, thus improving the trajectory tracking performance of the system. Compared with the
traditional robust control scheme, the proposed control scheme has various advantages including a simple controller
structure, no need to measure the hinge acceleration and the position, moving speed and acceleration of the base of the
manipulator, and less sensors needed in the system. Finally, the effectiveness of the above control scheme is verified by

numerical simulation .

Key words space robot, external disturbance, disturbance observer, Lyapunov function, robust control
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