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Study on Optimization Consensus Protocol of Second-order
Multi-agent System

GAO Jin-feng . FENG Li-hui . ZHANG Yi-bo
(School of Mechanical Engineering®. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Convergence speed is a significant index to measure consensus protocol of multi-agent
system (MAS). Besides, it is also an important factor influencing system dynamic property. Multi-hop
network technique is applied in information transfer of MAS so that each agent can get its owns states as
well as the state of its neighbors and its instantaneous neighbors. Topological structure of the system is
introduced in virtual connecting network. On this basis, the linear system theory and matrix analysis are
applied to obtain consensus protocol of second-order continuous time linear multi-agent system. And
algebraic graph theory is also used to illustrate the effectiveness of the proposed protocol. Numerical
simulation verifies this optimization protocol can make the state of MAS reach consensus quickly. This
indicates the proposed protocol owns fast convergence speed.

Key words: multi-agent system; consensus; convergence speed; numerical simulation
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