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Title: The Neural Mechanism of Pitch Recognition and a
Bionic Explore

Abstract :

The pitch is one of the fundamental perceptional elements of auditory
nerves. The mechanism of pitch recognition is still an active research
topic in both biophysics and neurophysiology. Based on the physical
and physiological basis, this article analyzes the related theory and
experimental data about the mechanism of pitch recognition, and
identifies that, driven by wave-fronts of sound field in the cochlea, all
the components of complex sounds can simultaneously and
synchronously phase-locked trigger the afferent nerve spikes of inner
hair cells on the different positions of cochlea. These signals will be
transmitted to the cortex by a set of nerves channel with harmonic
relationship and temporal coincidence. When the first spike signals
appear in these channels, the harmonic-selective neurons at primary
auditory cortex will inhibit non-concurrent signals and facilitate the
concurrent signals, while the pitch-selective neurons at secondary
auditory cortex will extract their fundamental frequency as the pitch,
thus completing the process of pitch recognition. According to this
theory that we proposed, we can explain why people with electronic
cochlear implant can't hear the music clearly while they can hear
speech. The article also points out that the direction of advancement
in cochlear implants, which should focus on realizing a better brain-
computer interface. In addition, based on these elemental principles,
we developed a bionic conversion program that transfers audio to
music notes with a high recognition rate.

Key words:

Wave-front, Harmonic series, Phase-locking, Frequency turning curve,

Suppression, Facilitation, Harmonic-selective neurons, Pitch-selective
neurons, Cochlear implants, Fourier Transform, Deep learning
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