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Finite—time Generalized Consensus of Neutrally Stable Multi-agent
Systems with Input Saturation Constraints

YUAN Yi-yun' , WANG Hui' , CAO Rui’ , WANG Xia' , HAN Qi’*~
(1. School of Mathematical Science, Chongqing Normal University, Chongqing 401331, China;

2. School of Electrical Engineering, Chongging University of Science and Technology,

Chongqing 401331 ,China; 3. School of Intelligent Technology and Engineering, Chongqing University
of Science and Technology, Chongqing 401331, China)

Abstract ; Considering the finite —time stability and actuator saturation of the system, two distributed non—

smooth control algorithms are designed for the finite—time generalized consensus problem of neutral stable multi—

agent system with input saturation under the situation of leaderless and leader following respectively. The algorithm

uses local communication between agents to drive agents to reach finite —time generalized consensus. Based on

Lyapunov finite—time stability theory, LaSalle invariant set principle, inequality expansion and reduction and matrix

knowledge, the sufficient conditions for the multi—agent system to achieve global finite—time generalized consensus

and the range of system convergence time are obtained. It is found that the convergence time of the neutral stable

multi— agent system with input saturation is related to the control parameters, the communication relationship

between agents, the generalized mapping function and the upper bound of saturation function. Finally, numerical

simulations verify the correctness and validity of the theoretical results.

Key words : multi—agent system; neutrally stable; saturation constraint; finite—time generalized consensus
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