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Adaptive Fuzzy Event-triggered Containment Control
for Nonlinear Multi-agent Systems

LI Bolin, YANG Zhongjun, LIU Yize
(College of Information Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: An adaptive fuzzy control method based on prescribed performance and event-triggered mechanism is proposed
for nonlinear multi-intelligent systems with input delays and random disturbances; This method employs an event-triggered
mechanism based on relative thresholds to reduce the hardware requirements of the multi-agent system and minimize the com-
munication between the agents. Compared with most event-triggered mechanisms, this design is not only simple and conven-
ient, but also effectively reduces the network communication load during the control process; Fuzzy logic system and Pade ap-
proximation method are used to deal with unknown nonlinear functions and input delays in the multi-agent system, respec-
tively; In order to further improve the system’s transient and steady-state performances, a new adaptive fuzzy containment
controller is designed, which incorporates a prescribed performance function to ensure that the containment error converges to
the predefined performance; In addition, in order to reduce the computational complexity, the command filtering technique is
introduced; Based on the Lyapunov stability theory, the stability of the closed-loop system is demonstrated with only a small
inclusion error, avoiding Zeno phenomenon; The effectiveness of the proposed control method is further verified through the-
oretical analysis and simulation experiments.
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