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Finite Element Modeling of The‘Basilar Membrane in Cochlea
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ABSTRACT

Cochlea is well known to have the ability to
analyze a wide frequency and this ability seems
to be caused to the Basilar Membrane(BM)
configuration. However, the relationship between
the Cochlea frequency-position map is not
clear.

In this paper, the three-dimensional BM Model
was made using the Finite Element method.
Then, an attempt was made to examine the
influence of the BM configuration on the
Cochlea frequency-position map.

Theoretical consideration reveals that the wide
frequency-position of Cochlea is achieved by
not only the BM configuration change along
the length of the Cochlea but also the change
of the Young’s module of the BM along the
length of the Cochlea.

Key words : Basilar Membrane(7] A 2}), Finite
Element Method($#-3t8.4), Cochlea(g 3 o] )
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Fig. 2 Uncoiled Rectangular Cochlea Model

AW Fak4o] ths] Best Place & 3 A
HolAd 7lAete g RFog AFEA I,
©] Best Place® == BMS2 Flexibility &}

High Damping2. 2 218 ©] 3%F9 duiAE: 7

73] AlgtA A " (Cut-off region). 714 2He]
A WY YxE 71 F5ol met 1 KHz
ool M theF Log ¥F3HoR2 WIHw

olgtoll M= Cochleas] ZAolE wel of ¢

Ae E4E 7HAD o
AR 7| Aol E kg FE7] A
Fig. 3%} #o] CochleaZ® zt=FstA Jehisith

{1]. 83 Fluid Coupling < 3 F a3 714
¢ 4astd 4884 Motion, BitEA, ¥ A
A, Rectangular Cochlea, Stapes ¢ Round
Windowoll 41 ¢] Piston Boundary Condition% ©}
=3



} =0
Y=H -~ sV v ¢=0
Y=0 \/ \/—
ST
Y=-H »X
0 35

Fig. 3 Simplified Cochlea Model
7334 9 Stapesd] Sinusoidal 3 ¢=EH& 7}
A A7 Bes 2e fAe % wAAe

F Q.

o

vip=0
V=—v¢
P=iwp¢

it

y =0olX 9 BAxXAL BMY £58 Vg, 43
Stiffness& K(x), DampingS R(x), Mass

< P,
& Molg}t & o 933 2o
Pl Vy | yoo= K(x)]iv+ R(x)+ iwM

% ALS E4& log frequency & EA (e
Fag ZEd o s A A7 dojye A

H)tolel MAY BAA Yee X & At

’

f= fO e ax

a2y 3zd AR Bdg 48]
Model Shape, Time Stiffness Delay %<&
A 53 @A Ee "esdd
TP YE o] &3ty ot

AFe FA-714
714 e8] Motion

Cochlea® FAEo ZHAUE

Coupling "7l &0 2 71535},

24

jo

=Z 2339 Patran/Nastran

JEANEE Y
FERARYR gyaie] F
o}

33
3}

23

X oo e
o o
oo oo o
ofl ol
to @ i
o,

3384

Fig. 4 Finite Element Model of BM
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