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Estimating the phycological states in fish using bioelectric signals: a
challenge to "Biological affective engineering"
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In this study, we developed a system that can measure bioelectric signals of

zebrafish called ventilatory signals and enable estimation of the swimming position and velocity
from the measured ventilatory signals with the equivalent accuracy as a video-analysis system, and
proposed a method to estimate the affective state of a zebrafish in the combination of the
evaluation indices related to ventilation and motion. Experiments were conducted to induce
unpleasant and pleasant states using alarm substances and ethanol, respectively, and found that the
induced affective states can be expressed on the axes composed of evaluation indices and can be
estimated from the evaluation indices using our original classifier called Log-Linearized Gaussian
Mixture Network. Finally, a method to Eredict the transition of the affective state and estimation
of the start time of habituation in zebrafish was also proposed.
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