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Abstract

A key problem of solving the consensus coordination control of multi-agent systems is to design
appropriate protocols or algorithms which guarantee the agents reaching consensus. Although
existing theoretical results have illustrated the balance conditions and the group-balance condi-
tions are necessary when it comes to average consensus and group average consensus respective-
ly, there are few results on how to balance and group-balance a general graph. In this paper, we
design two distributed algorithm to group-balance directed and undirected graphs respectively,
and prove the validity of the algorithms via both theoretical analysis and example illustrations.
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Figure 1. The weights of the edges in Example 1 and the initial values of y, and vy’
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Figure 3. The weights of edges in Example 1 and the real-time values of
y, and y;, when the graph reaches balance
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