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Predefined Time Proportional Consensus for Second-order Multi-agent
Systems with Dynamic Event Triggering

LI Nuo', MA Xiaolu', HONG Peng', SHE Shengan', TAN Yibo’
(1. School of Electrical & Information Engineering, Anhui University of Technology, Maanshan 243032, China;
2. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A distributed prescribed-time control strategy based on dynamic event triggering was proposed for the
cooperative control problem of general linear second-order multi-agent systems, with a focus on addressing the key
technical challenge of achieving proportional consensus within user-defined time. The control protocol was designed
using backstepping method, where proportional parameters were introduced in both position and velocity states to
enable rapid achievement of proportional consensus within prescribed time, while allowing flexible realization of
diverse cooperative modes including ordinary consensus, bipartite consensus, or cluster consensus through parameter
configuration. A time-varying triggering mechanism based on internal dynamic variables was constructed to
dynamically adjust event-triggering conditions, effectively reducing system energy dissipation and controller update
frequency. The convergence of the system within prescribed time and the absence of Zeno behavior in the triggering
mechanism were rigorously proved by integrating algebraic graph theory, linear matrix inequalities, and Lyapunov
stability theory. Numerical simulation results demonstrate that compared with fixed-time control strategies, the
proposed strategy exhibits more easily obtainable and adjustable convergence time, with actual convergence time
being closer to the preset value, while showing superior convergence rate and overall system performance metrics.
When compared with static event-triggered control strategies, it effectively reduces system energy consumption
while maintaining equivalent communication performance. In particular, this study investigates the use of generative
models to predict the dynamic evolution trends of multi-agent systems and combines reinforcement learning to
autonomously adjust the proportional parameter configurations, thereby enhancing the system’s adaptability to
unknown disturbances. Consequently, the research presented in this paper not only offers a theoretically rigorous
solution for the coordinated control of multi-agent systems but also provides a potential interface for the integration
of generative artificial intelligence technologies.

Keywords: proportional consensus; predefined time; second-order multi-agent systems; dynamic event triggering;
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