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Two-Dimensional Modelling of the Cochlear Basilar Membrane

Soon Suck Jarng

Two-Dimensional modelling of the Cochlear biomechanics is presented in this paper. The Laplace
partial differential equation which represents the fluid mechanics of the Cochlea has been transformed
into two-dimensional electrical transmission line. The procedure of this transformation is explained in
detail. The comparison between one and two dimensional modelsis also presented. This electrical mod-
elling of the basilar membrane (BM) is clearly useful for the next approach to the further development
of active elements which are essencial in the producing of the sharp tuning of the BM, This paper
shows that two-dimension model is qualitatively better than one-dimensional model both in amplitude
and phase responses of the BM displacement. The present model is only for frequency response. How-
ever because the model is electrical, the two-dimensional transmission line model can be extended to

time response without any difficult.
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Fig. 2. The rectangular Scala Vestibuli of the Cochlear model
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directions.
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of the Cochlear Mechanics
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Fig. 5. (a) Steady-State Displacement Response of Basilar
Membrane. Input Frequency is SKHz. .
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Fig. 5. (c) Steady-State Displacement Response of Basilar
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Dotted Line; One-Dimensional Model, Continuous Line;
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Fig. 5. (b) Steady-State Phase Response of Basilar Mem-
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Dotted Line; One-Dimensional Model, Continuous Line;
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Fig. 6. (c) Steady-State Displacement Response of Basilar
Membrane. Input Frequency is 5KHz.
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Fig. 6. (b) Steady-State Phase Response of Basilar Mem-
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Dotted Line; One-Dimensional Model Gamma is 1.09, Continu-
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