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Model of cochlea in auditory system
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In the mammalian auditory system, the roles of the cochlea in the inner ear are t
he detection and the frequency decomposition of acoustic waves. The integral components of the cochlea are
the basilar membrane stretched along the length of the cochlea duct, two types of sensory cells: outer ha
ir cells and inner hair cells on the organ of Corti and the acoustic nerves synaptically-connecting with i
nner hair cells. In spite of much controversy over the functions and capabilities arising from von Bekesy”
s model of travelling waves since 1928, the frequency resolution and the detection sensitivity of the huma
n cochlea remain to be clarified.

We revised these functions based on physiological structure of the components from a viewpoint of stochas
tic resonance and constructed a mimimal model of the cochlea for the mechanism of hearing. We demonstrated
the validity of the model in experiments of electric circuit. The realization of the circuit model marks

the beginning of artificial cochlea.
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