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Abstract This paper presents an algorithm for the generation of optimally persistent formation in multi-agent systems

(MASSs), and designs control laws for the formation according to its communication topology. Firstly, the notion of

basic circle is put forward. By the operation of directed vertex addition, a decentralized algorithm for the generation of

optimally persistent formation is presented, whose basic circles are triangles or quadrangles. Then, considering the state

information of neighbors in unilateral communication, control laws for the motion of optimally persistent formation are

designed. Finally, simulation results are provided to demonstrate the effectiveness of the proposed algorithms.
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