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A mathematical study on information expression of auditory cortex: Neural
mechanisms of auditory continuity illusion
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The auditory continuity illusion is a well-known phenomenon: When a
continuous melody is masked with periodically repeated silent periods (gaps), we feel the melody to
be unpleasantly fragmented. However, when the periodic gaps are further replaced with band-pass
noise, we hear the continuous melody as a background of the periodic noise. To elucidate the neural
mechanisms underlying this illusion theoretically, we performed simulation of the self-organization
of afferent inputs from the model medial geniculate body (MGB) to form the Al-like neural network
with the tonotopic map. In the dynamical simulation, we used the integrate-and-fire neuron model as
a cortical neuron that received the self-organized afferent inputs and lateral inputs from other
excitatory and inhibitory neurons in the network. We found that tonotopic neuronal arrangements and
lateral interactions in Al are crucial factors for the generation of auditory continuity illusion.
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