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Approach for Quantification of Fish Schooling Behavior
under Light Stimulation using Chaos and Fractal Analysis

Shin ITAMI", Koji FUKUDA*, Ryuzaburo SUGINO™ and Shuhei MIYAKE **

Establishment of the technique to quantify the complicated behaviors of creatures is an important subject
for industrial applications of the mathematics and information science. In this study, we tried to quantify of
fish schooling behavior under light stimulation using chaos and fractal analysis. The experimental fish was
the Japanese Jack Mackerel that has the high benefit in fishery science, and the light stimulation by LED was
experimented giving light source such as red, green, blue and white one. We extracted a swimming trajectory
from motion image data and calculated the maximum Lyapunov exponent and the fractal dimension by the
Higuchi method. We used these chaos and fractal exponents as amount of characteristics to make a decision
of the fish schooling behavior patterns. In our obtained results, we can show the effectiveness of chaos and
fractal analysis for the quantification of fish schooling in which we can recognize the big amount of difference

of red lighting among the other light source regarding the complicated swimming behavior in a water tank.
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