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Fig. 1 Multi-spacecraft rendezvous system
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Fig. 4 Position errors of four spacecraft
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Robust Coordination Control for Multi-Spacecraft Rendezvous Problems

ZHANG Zhuo, ZHANG Zexu, TAN Hao

(Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: This paper proposes a coordination controller for the multi-spacecraft rendezvous problems. The communication topology
among multiple spacecraft is firstly described with the help of adjacency matrix properties by using the graph theory. Then the
problem of multi-spacecraft rendezvous under the case that the orbit of target spacecraft is ellipse has been described, and the
coordination controller is designed. Finally, the stability of system has been proved by applying the Lyapunov function method,
further, the energy cost is optimized and the maximum control force is constrained. The simulation example illustrates the
effectiveness of the theoretical results and shows that the proposed coordination controller can achieve the multi-spacecraft

rendezvous.

Key words: mulit-spacecraft rendezvous; coordination control; input constrain; robust control
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