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Fast Flocking Algorithm for Multi-agent Systems by
Optimizing Local Interactive Topology
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Abstract A fast flocking algorithm for multi-agent systems is presented to improve the speed of consensus of multi-
agent systems based on local interactive topology optimization by considering the phenomenon of “local cohesion” in the
dynamic process of flocking control, and combining the theory of topology optimization with the research of multi-agent
flocking control. Firstly, the phenomenon of “local cohesion” is analyzed macroscopically, and fast Newman algorithm
is used to form multiple communities for multi-agent system where agents connect familiarly in the same community
and connect sparsely in the different community. Then the agent which possesses the maximum degree is defined as the
informed agent in every community which can obtain information from the virtual leader. Furthermore, to cut off the joint
among agents in different communities, the flocking control law is proposed to only consider local interactions between
neighbor agents in the same community. Theoretic analysis shows that the multi-agent system can achieve the goal of
flocking control when every community has at least one informed agent. And the simulation results show that the speed
of flocking control can be improved by optimizing the local interactive topology.
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