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Consensus Analysis of the Second Order Multi-agent Systems Based on

Large Communication Delay

JIN Shoubo WEI Zhangzhi LI Yaohong
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Abstract: Under the directed network topology, the consensus of the second order multi-agent system with
large communication delay is studied, the protocol of delayed-state-derivative feedback with weighting term is
proposed, which improves the problem of system oscillation caused by large communication delay. Firstly, the
delayed-state-derivative feedback protocol with weighting term is introduced, and the closed-loop form of the
second-order multi-agent system is given. Then, the sufficient and necessary conditions for the asymptotic
steady-state consensus of the second-order multi-agent system are obtained by using the frequency domain
analysis method, and it is proved that the second-order multi-agent system can tolerate the greater
communication delay under the delayed-state-derivative feedback protocol with weighting term. Finally, the

advantage of the delayed-state-derivative feedback protocol with weighting term is verified by numerical

simulation.
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