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A control strategy for maitaining controllability and observability of
a multi-agent system with the second-order neighborhood protocol

WANG Kang, JI Zhijian, CHAO Yongcui
(School of Automation Engineering, Qingdao University, Qingdao 266071, China)

Abstract:In order to study the characteristics of the consensus, controllability and observability of multi-agent sys-
tems, we analyze the consensus speed of a multi-agent system with time-varying topologies under first-order and
second-order neighborhood protocols. By utilizing the properties of the structural controllability and the relationship
between the second-smallest eigenvalue of the Laplacian matrix and the consensus speed, we designed a control
strategy to maintain both controllability and observability. In addition, we concluded that the multi-agent system had
a faster consensus speed under the second-order neighborhood protocol. Using examples and simulations, we veri-
fied the two main theorems proposed in this paper, with our observed results in full agreement with the conclusions
of our theoretical analysis.
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