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Finite Element Modeling of the Basilar Membrane in Cochlea
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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

989 4), Cochlea(Z 0|2, Mechanical Model(7) 4] 2 2), AZ}HA|

i

1.ME

Azt A AL AA L8E Ro= UL e Y
o, 2efldRE 7144 YRR Hste Fol, 7|AH
AUAE A7, AAA oAz dgsle ol2 g +
Atk ol2jd FZ7| oA szt HEEo A ol of

3, HEdistn 7| AT FA A TE
A Al7le AT
(7438 hykang@ moak chonbuk. ac kr)
*% 3, MBEYIw HAAYE e
ok 3, AL A FE

114

o
rhu
2
sl
i)
o
oX
L
_r;
N

924 280 choy

g 3
# BuHae B8 %ﬂ%‘?—ﬂ%ﬂ e Aue By
=

Y AROE Al 4 9 Ao@ Lo,

A7k $BaLTIUS AEH JAPE 2 B
o L g i ol 1D, ek B
"o 4ol Balt AP MFY Bk ohe} fites



BT =R

& voli1 No.1 2002. 2.

st s Agh Atee uf gropy) PEch Wl
(Cochlea)®] W¥ EA4& 837 9l8f o2 7k W&
o] HAEo] grom 1 FE =42 7|4 Basilar Membrane)
o 7|AA Fgto] o g AT TR HEE=T}of
Z7lo] BH3A 9lglct. Alleni} Sondhiv= 3ol ito] &gt
& skl el 71 A FAle R dolel 274 &
AW A[3,4] & AABHRIL Zwiege BAAA AL ol &
g QAR v Ag7h A 2 AL .S, Talmadge?t
Tubist= o] SapukAl FAHE WAlsl] $4a) 4414 w6
2 afslalct ek oluie] HAXE 517] 913 Rohde
l{‘ 22-6h2-0(Mossbauer) 7| &-& o] &3tol  thetF Yol
of 7jAut BEX L 225} Lr”7] Wadat Z3EEE o] &
gh 3 A A28 ofgato] vofn|i1e) s AUt
5408 orlrH10], TTejk o] A Mure) s w
el ofuq Aeto] 7| 4uke uhet o o)l ot At
AL AL, A 0 wdolge Y ass
U] 2 7|3 et AFAS gate) A
LalNe] G g St ofef ek
3 e Ro) Az 22 E 927K Corti Organ), Hol5-8 il
3k o] MA A 2ES s Alsty) gfatel weol LHA of
A olsskal of 2|7k RS HatAlA
L]—Ola] 5})&1/:14,‘— SR o /1': 0]}_7 7] 4]/(] ko Q]EH
7| A fEtas e Akl ok & AR Al
gt e a9 wds gl solvh AEEo] 25

Aol chat & Wi 43R LA H A Ag el vk A

x{o]F'

)

=

O BT 2 ol WAL Syiskig St nde
Dol E A/ ARG WU ZOR D2eel, 714
ko] -2 £H 0 AR AR g el o] Patran/Nastran
& olgse] 3xel fAAANHR ANRE Fube S5

o= Superior

\
/ \;/
// 8th Nerve

Oval Window

Round Window
Cochlea

Vestibule

Fig. 1 Figuer of inner ear

115

& a9,

2, ggolgte] 78 H Y

Fig.1 & A7 olo 43 ekl 7o, o]F WA
o] dflo| g Fig. 29 Zol A49] 349 Apzhetag]
ez ehfglch

HJaztgon B 320 ol dqA LY AR
bl (Stapes)i= - AbzPREA G o o] 5o AAE o] 9]
o) % 4% (Round Window) & 3H7 Abzhdb 2 9] 2
Zof AAF o] glof AR BlARo| o] T Folow &E
| AELS o5 U 7 s o glek Efolt LR
FAZE B EA, ul A ofetal MRS et A &%
of olaf sty M A(Upper Chamber)] 444
Bke 7|2jupe] visiel 4842l BAF ol e
& A %ukRound Window Membrane) ¢| H@ =} 7
o opo] B3 57l solglek, & Avlao) #714 &%
of ofsf WrAE uheE FAe vhor Hubeo] A=, of
uhE-& fA ek ute) FAe-Fol ofs) Mubact 3249 o
2 7] ,qm_,] .l,—A,zl_O.‘ /5%,,;1 B Fig 1 ol A2} 7o) 7] x{zﬁ:oﬂ
A o] F1 Ay, W FGAE THA olefd B
*&‘9—&: 717 5ol A9 etel tﬁﬂﬂ} & ageg waA
Hatslojal i HEEO 5 Wi 577} gFotA]
i ol ratith & HER AeE 9E SRt da
il FobA A Hu &2 Frlels EAS /H vk
7haf R Fafaoll t) HaAA of2k Eu= AN 71A
ohe Adf AZog Mgt H, of UYL AuH
7111”‘94 e w2 HHEge 2 A of EY oy
= w43l AHbA A el Cut-off Region). 7142pe]

0>

2

OL

[e]

=
@ /E}
=7}l

o]

4> e ow

AR
Q
]
5

LD Arical end

Bacal =nid

Fig. 2 Uncoiled rectangular cochlea model
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Fig. 3 Simplified cochlea model
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Fig. 4 Finite element model of BM

Fig. S5 Apical end model of BM
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