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Effects of the Network Topology on Synchronization
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and Emergence of Flocking Behavior
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MaSARU Aovacif! and AKIRA NamaTaMET!

This paper addresses the problem of synchronization in networked agents by
studying the flocking behavior of agents in 3D. It has been shown that flock-
ing behavior results from the class of local control laws for the collection of
agents. Flocking can occur when local action exploits the network properties
of the underlying interconnection among agents. Network connectivity affects
the performance and robustness properties of a system of networked agents. It
is important for the agents to act in coordination with the other agents. To
achieve coordination, individual agent doesn’t need to share information but to
refer some one’s action. Therefore, in order to achieve a certain convergence
and robustness in environmental change, an appropriate network protocol must
be designed. A consensus protocol is an interactive method that provides the
group with a common coordination variable. Thus, a probable conjecture is that
a small-world graph should result in flocking behavior. This paper examines

the conjecture by describing the occurrence of flocking behavior and the under-
lying connection between agents. It is shown that the occurrence of flocking
behavior in the synchronization of networked agents is directly associated with
the connectivity properties of the interconnection network. The robustness of
the system to arbitrary switching of the network topology was also examined.
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