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A Study on the Representability of Sleep-Wake State Transitions
Using Artificial Neural Networks
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Abstract : In neural circuits of the brain, the strength of synaptic connections between neurons changes
between sleep and wakefulness. This study focuses on the recognition accuracy when the coupling rate between
neurons is changed using Artificial Neural Networks (ANN) with two to four layers, and discusses the possibility
of expressing the transition between sleep and wake states. The experimental results showed that the change
in recognition accuracy when the coupling rate of the ANN is changed is fitted to the sigmoid function. The
gain of the sigmoid function becomes larger as the layers of the ANN become deeper, and it is assumed that
there is a coupling rate at which the recognition accuracy changes rapidly as the layers become deeper. It was
found that there is a possibility that the transition between sleep and wake states can be expressed by using

this coupling rate as a boundary.
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