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Abstract

In this paper, we present a framework for managing group behaviors in multi-agent swarm systems. The framework
explores the benefits by dynamic associations with the proposed artificial potential functions to realize complex
swarming behaviors. A key development is the introduction of a set of flocking by dynamic association (DA)
algorithms that effectively deal with a host of swarming issues such as cooperation for fast migration to a target,
flexible and agile formation, and inter—agent collision avoidance. In particular, the DA algorithms employ a so-called
systematic singular association (SSA) rule for fast migration to a target and compact formation through inter-agent
interaction. The resulting algorithms enjoy two important interrelated benefits. First, the SSA rule greatly reduces
time-consuming for migration and satisfies low possibility that agents may be lost. Secondly, the SSA is
advantageous for practical implementations, since it considers for agents even the case that a target is blocked by
obstacles. Extensive simulation presents to illustrate the viability and effectiveness of the proposed framework.
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a target.
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Fig. 3. Example of systematic singular association;
(triangle: lost agent, square: normal agent, diamond:
leader agent, star: target, closed circle: obstacle).
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