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Approaches to cochlear implant and binaural processing

Unveiling the auditory system with a neural network

Abstract
Although there has been much research on human auditory characteristics, it is difficult to directly address the question of what
kinds of input and training lead to the acquisition of these characteristics. In this work, we tackled the clinical and academic
aspects of the question by using artificial neural networks (ANNs), and obtained new findings in each case. (1) It is known that
people with hearing loss who wear cochlear implants (CIs) have difficulty with pitch perception, but we confirmed that the cochlear
implant signal contains a certain amount of pitch information, suggesting that the difficulty in pitch perception is mainly due to
physiological factors. (2) By measuring the response of a single unit in an artificial neural network trained to recognize natural
sounds, we found out the ANN units (neurons) with the binaural processing characteristics were equivalent to those found in the
auditory system of animals. We believe that cochlear implant users may be able to achieve normal pitch perception under a clean
environment after an appropriate rehabilitation. We also hope to further develop AI technology and CI devices that behave in a
human-like manner by advancing auditory information processing technology that is consistent with the auditory nervous system.
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