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Distributed Vibration Control of Satellite Solar Panels

Based on Consensus Theory

ZHOU Weiya, WU Shunan, WANG Enmei
(School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China)

Abstract: A distributed vibration control method based on the consensus theory is proposed for vibration
suppression of satellite solar panels. Firstly, the dynamic model of the whole structure of the solar panels for
distributed control is established based on the definition of intelligent components. Then, according to the
graph theory and the consensus theory, a distributed controller is designed to suppress the vibration of the
panels, and the controller consists of a feed-back stabilization component and a consensus coordination
component. Based on the LLyapunov theory, the stability and robust fault tolerance of the closed-loop system
are analyzed. Finally, numerical examples under different conditions are designed to verify the effectiveness of
the proposed distributed control method. The simulation results show that the distributed vibration control
method based on the consensus theory can effectively suppress the vibration of satellite solar panels, improve
the dynamic performance of the closed-loop system, and has good robust fault tolerance.
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Fig.1 Simplified model of satellite solar panel
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