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Abstract - [{ the model for the auditory system from ear canal to the auditory cortex is established, it would be great
contributicns to the classification of tinnitus patients and the selection of treatment method using electrical stimulus. In this
study, merits and demerits for the existing auditory system models were examined, and a model which can best explain
tinnitus phenomena was established. In a new model, reticular lamina, thin fluid layer which transmits energy in a cochlear,
was assumed as a mass and the components for the stiffness and control were added to the model. Mathematical
interpretation was performed to compare the zeros and poles of a transfer function between existing model and newly designed
model. The results showed that the values of zeros were lower than that of the poles which coincides with the results cbtained
from animal neural data. Also, commonly assumed model parameter were consistent with the model suggested through the

study.
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Fig. 1. Electrical model of an external ear
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Fig. 2. Electrical model of a middle ear
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Fig. 3. Electrical mode! of an inner ear
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Fig. 4. Two-dimensional Electrical model of an inner ear suggested by Allen

Vem © voltage of basilar membrane, ms: mass of basilar membrane, ma: mass of reticular lamina, Ks: stiffness of basilar
membrane, G :gain which transforms vertical motion to radial shear motion, K¢ : stiffness of cilia, rc : damping of cilia, Kr:
elastic connection tc the scala wall, r1: damping loss across KT
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Vem : voltage of basilar membrane, ms: mass of basilar membrane, mgL: mass of reticular lammina, mt: mass cf tectorial
membrane, Kg: stiffness of basilar membrane, Kon: stiffness of outer hair cell, ros : damping of outer hair cetl, G: gain
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