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Abstract
Some flexible appendages, such as solar panels, aoication antenna and other large structures

are mounted on the base of the space robot. Tinetwte flexibilities will cause vibration duringeh
operation of manipulators. Due to complicated dyicacaupling among manipulators, the rigid base
and flexible appendages, it is very challengingotatiol the end-effector to track inertial trajeo¢sy,
especially when the target states are constardigging. This paper proposes a vibration suppression
method for autonomous target capturing during tleenmpact phase without controlling the base.
Firstly, we derive the rigid-flexible coupling dymécs of a space robot system with flexible
appendages. Then, the relationship among joing ratastic motion and the end-effector velocitges i
established by using the linear momentum and anguaentum conservation equations. Secondly,
a closed-loop control system is designed basecherdynamic coupling model. And the control
system is composed of target motion predictiomp@aitnous trajectory planning, energy-based joint
controllers and so on. Thirdly, the energy-basedt jontrol is detailed, which is proved to be &ab
by Lyapunov direct method. Finally, simulationsagflanar space robot with two flexible appendages
and a 3D space robot with single flexible appendageprovided to verify the effectiveness of the
presented approach. The effectiveness of energdbjasnt control for vibration suppression is
verified by a single-degree-of-freedom space robgperimental system. The simulation and
experimental results show that the space maniputato successfully capture the moving target
while suppressing the structure vibration.
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1 Introduction

Robotic systems are expected to play an incregsingportant role in future space activities
such as repairing, upgrading, refueling and retmidpispacecraft. The autonomous target capturing,
which has been successfully demonstrated by thenBegng Test Satellite VII (ETS-VII) [1] and
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