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Bipartite Consensus Control of Multiagent Systems
with a Dynamic Leader
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Abstract: The consensus of a class of nonlinear multi-agent systems with a dynamic leader is stud-
ied, and the problem of leader-following consensus control is solved in this paper. Firstly, the co-
operation-competition interaction mechanism and the non-zero control input of leader are consid-
ered, which widely exists in multi-objective tasks. Then a distributed bipartite consensus
controller is designed based on the relative state information of adjacent agents. By adding com-
pensation in the designed controller, the problem caused by the leader’s non-zero control input is
solved. A class of Lipschitz-like conditions is introduced to solve the difficulty caused by nonlinear
terms in realizing bipartite consensus. Secondly, we employ graph theory and construct the Lya-
punov function, and the sufficient conditions for bipartite consensus of multi-agent systems are ob-
tained by solving the algebraic Riccati equation. Then the dynamic leader-following bipartite con-
sensus of multi-agent systems is realized. Finally, numerical simulation and analysis results verify
the effectiveness and feasibility of the proposed control scheme.
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