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Group consensus in multi-agent systems via pinning control

SONG Hai-yu, YU Li, HU Hong-xiang
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: In dealing with the group consensus problem of multi-agent systems via pinning control, we propose a
consensus protocol combining the in-group information exchange, the out-group information exchange with the pinning
controller for reaching more than one anticipative stationary state. By using stability and graph theories, we derive the
necessary and sufficient conditions for the couple-group agent system in fixed topology and the multi-group agent system in
switching topologies, respectively, such that all the agents can achieve their own consistent states asymptotically. Specially,
the relation between the controlled agents and the interactive topology is analyzed for the case when the topology graph has
a spanning tree. Moreover, based on the Lyapunov function method, a sufficient condition is derived for multi-group agent
systems with nonlinear transmission to asymptotically reach several anticipative consistent states in switching topologies.
The obtained results imply that the anticipative group consensus can be achieved if a fraction of them are controlled.

Illustrative examples are provided to demonstrate the effectiveness of the proposed methods.
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three subsystems (switching topologies)
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