, 2020, 43(3): 356-361
Journal of Zhejiang Sci-Tech University
DOI.:10. 3969/5.issn.1673—3851(n).2020. 03.010

( . 310018)

(Multi-agent systems, MASs) s

MASS ’ °
Lyapunov Lyapunov R
, Matlab s : . s
. TP273 : A : 1673-3851 (2020) 05-0356-06

Fast consensus analysis of second-order multi-agent

systems based on frequency domain method
WANG Chunping » PAN Haipeng
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The consistency analysis problem is the fundamental issue of multi-agent systems (MASs) theory,
which aims to design a reasonable and effective distributed protocol for each agent in the system so that a group of
agents can achieve consensus. The fast consistency control problem of second-order MASs with undirected
topological networks was analyzed based on matrix theory. stability theory and graph theory. Besides, an
improved new algorithm was obtained on the basis of conventional consistency protocol. The algorithm
adopts the frequency domain of linear systems, and gives the sufficient conditions for stable closed-loop
system and fast convergence speed based on Nyquist stability criterion. And the new algorithm overcomes
the shortcomings of the conventional Lyapunov stability method which is difficult to construct Lyapunov
function. Two simulation examples with different topological networks were proposed to verify the
proposed algorithm by Matlab. The results show that the proposed algorithm cannot just stabilize the
system, but also significantly improve the convergence speed, stability and rapidity of the system.
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