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Abstract

This paper presents a rank-based formation for multiple agents based on potential functions, where the proposed
method uses the relative position of two neighboring agents. The conventional formation scheme of multiple systems
requires communication between agents and a central computer to get the positions of all multiple agents. In the
study, differently from previous studies, the formation scheme uses the relative position of two neighboring agents in
a local coordinate system. In addition, it introduces a singular agent association that considers only the relative
position between an agent and its neighboring agents, instead of multiple associations among all information about all
agents. Furthermore, the proposed framework explores the benefits of different formation types. Extensive simulation
results show that the proposed approach verifies the viability and effectiveness of the proposed formation.
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