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Guaranteed cost consensus for multi-agent systems
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Zhong Wang, Jianxiang Xi %-Zhiyong Yu, and Guangbin Liu
High-Tech Institute of Xi’an, Xi’an, 710025, People’s Republic of China

Abstract

Guaranteed cost consensus problems for multi-agent systems with time delays are con-
sidered. The idea of guaranteed cost control is introduced into consensus problems for
multi-agent systems with time delays, where a guaranteed cost function is proposed to si-
multaneously consider the consensus regul ation performance and the energy consumption.
For fixed topologies and switching topologies, some sufficient conditions for guaranteed
cost consensus are given respectively by the state space decomposition approach and the
Lyapunov method. Moreover, an upper bound of the guaranteed cost function and the
consensus value are determined respectively for the two cases. Numerical simulations are
presented to demonstrate the effectiveness of theoretical results.
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1. Introduction

Consensus problems for multi-agent systems have been studied extensively (see the sur-
vey papers[1-4] and references therein) during the last ten years. Generally speaking, con-
sensus refers to a group of agents asymptotic reaching an agreement on a certain interest-
ing state. Many researchers have considered consensus problems from different viewpoints
including the dynamics of agents, the structure of the interaction topology, exchanging
information among agents and the convergence rate.

In practice applications, the communication time delay among agents is ubiquitous in

the process of exchanging information [5] and the input time delay is often inside the sys-
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