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Just the right intelligence: Low Computational Cost Action Selection Algorithm
of a Robotic Swarm based on Nematodes
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The objective of this study is to construct an algorithm for a robotic swarm

that enables adaptive and efficient cooperative behavior. By focusing on the nematode C. elegans,
we observed chemotactic behaviors and identified their dependency on the local density of animals.
Despite having only 302 neural cells, C. elegans can modify their behaviors adaptively. We believe
C. elegans serves as a relevant model for adaptive robotic swarms. Based on our observations, we
formulated a probabilistic behavior selection model depending on the local density and verified it
through simulations using benchmark potential functions. As a result, we found that the proposed
algorithm improved search efficiency, relying solely on local information. We concluded that this
study contributes to the development of a control system for autonomous robotic swarms that enables
efficient behavior selection, by which communication or computation costs are reduced.
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