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Modeling and Control of Collective Behavior Based on Hybrid Interaction Model of
Dynamics and Discrete Events
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The long-term goal of this research is to find the fundamental mechanism of
controlling and navigating a fish group using a small number of imitated fish. In this two-year research
period, we aimed at establishing a method to estimate collective fish interaction models from real fish
trajectories of up to ten fish in a group. We first (1) developed underwater multi-object tracking method
in 2-d and 3-d space, (2) designed video-based stimuli which have attractive or repulsive effects on a

fish group, and then (3) built a framework to estimate a dynamic network topology of interaction among
individuals in a fish group.
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