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multi-agent systems with time-varying delays
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b Department of Control Science and Engineering, Harbin Institute of Technology, Harbin,
150001, China.

Abstract

In this paper, we perform the delay robustness analysis of an event-triggered con-
sensus protocol for a leader-following multi-agent system with time-varying com-
munication delays, and focus on designing the consensus protocol as well as event-
triggering conditions in order that all followers can track the state of the leader
at low communication/controller-updating costs. “The leader has unidirectional
communication connections to at least one follower. The local communication
structure among followers is characterized by an undirected connected graph. It is
shown that the maximum allowable time delay depends on the largest eigenvalue
of the interaction graph Laplacian, event-checking period and one protocol param-
eter. The relationship between the maximum allowable time delay and the change
rate of time delays is also characterized. Finally, numerical examples are given to
demonstrate the effectiveness of the proposed consensus protocol.
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1. Introduction

During the past decade, coordination control of multi-agent systems has at-
tracted considerable attention due to its wide applications in solving numerous
theoretical and engineering problems, such as flocking analysis of animals [1], for-
mation control of multiple unmanned air vehicles [2, 3, 4, 5, 6, 7], and attitude
synchronization of satellite clusters [8]. In practice, multiple autonomous agents
can cooperate to efficiently accomplish a complex task under specified conditions
by local interactions among them. One basic coordination problem in multi-agent
systems is the consensus control, which aims to drive all agents to reach an ex-
pected common state under the designed agents’ communication and interaction
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