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A model of fish schooling behavior in a three-dimensional coordinate frame is proposed,
drawing from observed fish behavior and theoretical behavior domains. Although fish
schooling has been studied extensively, most models are based on a two-dimensional
coordinate system, and as such cannot be said to accurately express the real behavior of fish.
There are two well-known models of schooling behavior; a model based on the observed
behavior of fish schools in tanks, and a theoretical model in which behavior is categorized
into four domains of collision avoidance, collective behavior, attempting to reach the center
of a group, and random behavior. In the observed behavior model, action factors are
expressed in terms of virtual forces, and fish are assumed to act autonomously and
dispersively. In the domain model, fish are assumed to collectively to fall into a common
domain of behavior, resulting in collective action. The model proposed in this paper adopts
the key features of both of these existing models and extends the scheme to three
dimensions. Based on this modeling concept, parameters that express the behavior of a

school of fish are proposed.



