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Abstract

The Micro-spacecraft has the characteristics of light weight, short development cycle and high reli-
ability. Meanwhile, the multi-spacecraft system that cooperates in formation, cluster and other forms
can accomplish some complicated missions that a single spacecraft can not achieve. Therefore, micro-
spacecraft cooperative flying has a wide application prospects in the fields of deep space exploration,
electronic reconnaissance and stereo imaging. With the increasement of space mission requirements, the
single attitude coordination control or orbit coordination control can not meet the required control pre-
cision, so it is needed to consider the attitude and orbit coupling during spacecraft cooperative flying,
establish the integrated dynamics model and design coupled control law. In addition, due to the com-
plexity of space environment, communications between spacecraft might be unidirectional, while there
are communication delays, communication topology change, etc. Therefore, considering the problem of
attitude and orbit coupling during the cooperative flying in this paper, the coupled attitude and orbit
dynamics model is established based on the dual quaternion and the basic principles of mechanics. As-
suming that there is a virtual chief spacecraft, which reference information can be obtained by only part
of the multi-spacecraft system, the communication topology graph is established. Then, a distributed
coordination coupled control algorithm based on the consensus theory is proposed. Under the premise
that communication delays are bounded, the attitude and orbit of each spacecraft can converge to the
expected value when there is at least a directed spanning tree in topology graph. Finally, the stability of
the algorithm is proved by a method based on Lyapunov theory. Numerical simulation results are given
to demonstrate the effectiveness of the algorithm proposed.
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