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The decentralized control of formation flying spacecraft in

deep space based on LMI

LI Peng, CUI Ping-yuan, CUI Hu-tao
(Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin Heilongjiang 150080, China)

Abstract: A decentralized control strategy for formation flying spacecraft in deep space mission is proposed based on
LMI. This scheme takes account of the difference between the deep space formation and the near-earth formation, and
is converted into an LMI problem. In comparing with the traditional Riccati-LQR-based formation control, this scheme
achieves the control target with higher accuracy, relieves the communication burden and reduces the fuel consumption.
Simulation examples of the proposed scheme demonstrate the process of formation adjustment and provide the result

Vol. 25 No. 3
Jun. 2008

analysis, while minimizing the fuel consumption and holding the position of formation centroid.
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Fig. 1 Deep space spacecraft formation model
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Fig. 2 Six spacecrafts centralized/decentralized topology
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Fig. 3 State feedback with state observer
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Fig. 4 LMI based decentralized formation adjustment
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