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A New Method forM odeling of the Electrical Potential
Distribution in Electrical Stimulation in Cochlear
Implant Systems

H. Sadjedi’, S.A. Motamedi®, S.M.P. Firoozabadi®. N. G. Kiani"

ABSTRACT

Cochlear implant systems are based on the electrical stimulation of the remained auditory nerve fibers by
the implanted electrodes. Analytic and numerical methods are used to quantitatively describe the current
spread in cochlea and electrical potential distribution in cochlea. The electromagnetic equations of the
cochlea are simplified by spherical symmetry approximation in conventional analytic models but this
simplification is not valid for far field from the electrode. Also the accurate numerical methods are not
desired because of their computational cost. In this paper, a new modified analytic method is presented to
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quantitatively describe the electrical surface current density in cochlea. Geometrical and electrical properties
of the cochlea are represented by two additional parameter. Validity and accuracy of this model are evaluated
by the numerical method of electrical potential solution. Simulation results show that the proposed method is
more accurate in comparison with the conventional analytic and numerical method, although has the same
computational cost and also has less computational cost in comparison with the numerical methods.
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