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ABSTRACT

In this paper, we study the containment control problem for second-order multi-agent systems, which consists of
multiple leaders and followers. The goal is to drive the followers toward the convex hull spanned by the leaders. Thus,
the swarm behavior can be obtained by controlling the entire group by the leaders. This paper considers the leaders move
at a constant speed and the followers have input saturations. Moreover, we assume that the followers can exchange
information with neighbors, and only relative state information is available. Under these assumptions, we propose the
Proportional-Integral based distributed control algorithm to solve the containment control problem with moving leaders.
Moreover, based on Lasalle’s invariance principle, the conditions for the control gains that guarantee the convergence of
the followers to the convex hull spanned by the leaders are investigated, and it was shown that it can be designed only
using the system parameter. Finally, the simulations are conducted to validate the theoretical result.
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