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Containment Control for Sampling Multi—-Agent System with Input
Constraints and Communication Delays

ZHANG Wang,HOU Hai-liang
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Abstract ; With the development of artificial intelligence , containment control has become a hot topic in recent years. In order to solve the

containment control problem of sampled—data multi—agent systems with nonconvex input constraints ,communication delays and directed
switching topologies, a distributed nonlinear containment control algorithm based on projection is designed. The containment control of

0

each follower with input constraint can be achieved by using the information of itself and the local interaction information. Firstly, the

Ell

=

maximum distance from the followers to the convex region formed leaders is chosen as the Lyapunov function. A constraint operator is
introduced to describe the nonconvex constraint of the follower. The nonconvex system model is transformed into a time—varying linear
model. Then,by using Lyapunov stability theory and convex analysis, it is proved that the Lyapunov function converges to O as long as
each follower has at least one directed path from leaders to it in the union of communication topologies, namely , the followers with input
constraints and communication delays can eventually remain in the convex region formed by leaders. Finally,a numerical simulation is
given to show that the proposed control algorithm can solve this input—constrained containment control problem.
Key words : multi—agent ; containment control ; sampled system ;input constraints ;communication delays
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