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OBJECTIVES MODELING

Cochlea as an inhomogeneous waveguide Finite elements analysis

Base Apex

® Model the fine structure of the / ; . Two physics represented using COMSOL Multiphysics® :
@ @ @ @ @ structural mechanics and acoustics.

organ of Corti.

Domain conditions :
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® Solving for the wavenumber and e Pe
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Materials properties from [Cai & Chadwick, 2003]. N Solid - pwu-0.0=0
Boundary conditions :

tectorial membrane (TM)  Reticula Lamina (RL)

-Hard walls on ducts boundaries.

Outer Hair Cells (OHC)
Deiter's Cells (DC)

® Studying different mechanical

-Continuity of velocity on fluid/structure boundaries.

coupling for basilar membrane.
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/" Organ of Corti (OC) \
Pillar Cells (PC) basilar membrane (BM)
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Parameters (B) of the organ of Corti (A)

Eigenvalue problem (kz) for imposed frequency w.

RESULTS CONCLUSION

Comparison with WKB method

Comparative model : box model, solid partition.  Rgdwals 1 ® Qualitative results show good features.
Comparative results to WKB method for low
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frequencies (linear). 5 A geams frstmodal shaps RN ® Quantitative results are good albeit shifted.
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posed mode shape) for high frequencies. Box mode| || COMPArisoN of deformed shapes assumed with WKB method ® low ComPUtaﬁOnal costs.

and obtained by FEM coupled model

Results for the wavenumbers ® Efficient method and promising model.

Dispersion curves for 6 cochlear cross sections
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wavenumber with longitudinal me- T RSN S . Complex solutions including viscous damping
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Sharper behavior with low ortho- W geannennns I (S SOt L batd . Envelope function with help of WKB method.
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o Mechanical longitudinal coupling for the entire solid do-
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