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ROBUST CONTROL AND VIBRATION SUPPRESSION OF
FREE-FLOATING FLEXIBLE SPACE ROBOT Y

Xie Limin?’ Chen Li
(School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract The dynamics modeling, algorithm design of motion control and step active suppression of joint-
link double flexible vibration of free-floating flexible space robot are discussed. The system dynamic equations
are established according to system momentum conservation, angular momentum conservation and Lagrange-
assumed mode method. Based on singular perturbation method, the system is decomposed into a slow subsystem
(represents the system’s rigid motion), a fast subsystem 1 (represents the system’s flexible motion caused by
flexible-link), and a fast subsystem 2 (represents the system’s flexible motion caused by flexible-joint). For the
slow subsystem, a robust controller is proposed to compensate the uncertain parameters and rotation errors, and
to realize the asymptotic tracking of the system’s motion trajectory. For the fast subsystem 1, linear quadric
regulator (LQR) is used to suppress the flexible vibration caused by flexible-link. For the fast subsystem 2,
a feedback controller based on the velocity difference between the link and the motor is used to suppress the
flexible vibration caused by flexible-joint. So the system’s controller is a synthesize controller by the three

controllers. The simulation results prove the controller’s efficiency.

Key words free-floating space robot, flexible-joint, flexible-link, singular perturbation, robust
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