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Bipartite Practical Consensus Control of Multi-agent

Systems With Communication Constraints

CHEN Shi-Ming' JIANG Gen-Lan' ZHANG Zheng'

Abstract This paper investigates the bipartite practical consensus problem for a multi-agent system subject to
quantization and communication delay. The interaction between agents is modeled by a structurally balanced topo-
logy, where both cooperation and competition coexist within a group. Based on the quantizer, a novel distributed
controller is proposed. Up to a virtue of the gauge transformation, a system with competition interactions is equival-
ent to a system with non-negative connection weights. Accordingly, the bipartite practical consensus problem is
turned into the general practical consensus problem. By employing the theory of differential inclusion, the frame-
work of Filippov solution, Lyapunov stability theory and algebraic graph theory, we prove that all agents can be
guaranteed to converge to an interval which is the same for all in modulus but not in sign and obtain the upper
bound of convergence error. The simulation results are provided to demonstrate the effectiveness of the theoretical
results.
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