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Abstract

We investigate time development of the solid torus shape of fish schools by analyzing the movies
taken from the bottom of a tank of an aquarium. Using automatic measurement of velocities in
fish schools by means of method called optical flow, we review the effectiveness of the analysis
based on rotation curve, namely the relation between rotation velocities of fishes and their
distances from the center of the torus. Collective motion of fish changes non-stationarily and

continuously within a times scale of several seconds. If we average the rotation curves by a

dynamical time in torus, universal structure of rotation curve appears.
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