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Observer-based Event-triggered Time-varying Formation Tracking Control for

Multi-agent Systems With a Non-autonomous Leader

ZHANG Kai"*?* WANG Pei-Jun* SHI Jie-Qi"®* HUANG Ting-Wen®

Abstract This paper investigates the time-varying formation tracking problem for multi-agent systems under direc-
ted topology with a non-autonomous leader. A distributed dynamic event-triggered control method based on an un-
known input observer (UIO) is proposed. First, a UIO is designed using the relative output information among
agents to estimate their relative states. On this basis, a dynamic event-triggered mechanism is introduced to de-
termine the update instants of the control input, thereby effectively reducing the control update frequency. Sub-
sequently, a time-varying formation tracking control protocol is designed, enabling followers to achieve formation
tracking of the non-autonomous leader using only relative output information. By constructing an appropriate Lya-
punov function, the asymptotic convergence of the formation tracking error is rigorously proved. Furthermore, the
existence of Zeno behavior is rigorously excluded by utilizing a proof by contradiction. Finally, numerical simula-
tion results validate the effectiveness of the proposed method.
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