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A Group Motion of Self-Driving Camphor Boats

Nobuhiko J. Suematsu, Akinori Awazu, Satoshi Nakata, Hiraku Nishimori
Department of Mathematical and Life Sciences, Graduate School of Science, Hiroshima University
Abstract
Major approaches to investigate a group motion are an observation of behavior of animals and a
numerical calculation. However, inanimate system is also suitable for analysis of a group motion. Here,
we introduce a novel inanimate system that exhibits a group motion of self-driving camphor boats, which
float on water surface spontanecously. The boats showed several modes of a group motion, e.g., analogous
with traffic flow or ant trail. The boats interact through the surface concentration of camphor on water. A
mathematical model, which is based on the interaction between boats through camphor concentration,
indicates that if the interaction is limited to only two neighboring boats, the boats show a group behavior
analogous with traffic flow, otherwise the collective motion becomes cluster mode similar to an ant trail.
The results insist that a group motion of camphor boats is a suitable as an inanimate model system to

investigate a group motion.
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