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v’ Background
v’ Objectives of the Study

Collection of 3D Ear Scans
= Anthropometric Analysis of 3D Ear Scans
= Application of 3D Ear Scans to Earphone Design
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3D Ear Anthropometry?| &l @
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O # adad=sHd 8 M3 26l 3D scanning 9 2 X 2| (post-processing) =&
Q 7 &3 7|=E(landmark), £ 8= (dimension) 18 = dd S X+ &4

S1. # &4 3D scanning

A\ 4

S2. 3D ¥4t refinement

A\ 4

S3. Landmark 5! dimension A&

MR H A

\_ J

INDUSTRIAL AND MANAGEMENT 7 1
ENGINEERING, POSTECH

181

Ergonomic Dasign
Technology Lab



4+ Scanning % Editing 2 X}

+H scanning (8 min) H B2 24710 A Editing (25 ~ 50 min)
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Ear Canal Casting 9! Editing 2 X}

Casting®El Cast?| 3D scanning Cast2| post-processing Inverse
(5 min) (15~30 min)
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ear length ELO1

otobasion superius to otobasion posterius horizontal length ELO4

Length otobasion superius to otobasion posterius vertical length ELO5

center of concha to otobasion posterius length ELO6

3 At center of concha to otobasion superius length ELO7
(10) . ear breadth EWO01
Width ear protrusion EWO02
Circumference/Arc upper otobasion arc ECO1

Angle ear angle EAO1

pinna flare angle EAO02

cavum concha length CLO1

center of concha to anterior cymba concha length CLO4

Length center of concha to superior cymba concha length CLO5

Concha superior cavum concha to anterior cymba concha length CLO6
22 posterior concha to anterior cymba concha length CLO7
) center of concha to incisura intertragica length CLO8
Width cavum concha width cwo1l

Depth cavum concha depth CD01
Circumference/Arc cavum concha curvature CC01

Length ear canal length ECLO1
Width ear canal width ECW01

Depth ear canal depth ECDO1

Ear canal - "

S0l (7) ear canal a2|mujch angle of the 1* bend ECAO01
T Andl ear canal elevation angle of the 1* bend ECAO02
ng'e ear canal azimuth angle of the 2" bend ECAO3

ear canal elevation angle of the 2" bend ECA04
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ELO5: otobasion superius to
otobasion posterius horizontal
length ;

EQO1: upper ptobasion arc

ELO4: otobasion superius to
otobasion posterius vertical
length
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ELO6: center of concha
to otobasion pgsterius
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Q0[0E RHE 24 S ME BFEF55 e
Q=8 HEE9Z ear-tip, housing, ear-band= Mgt

Type Canal Open

Component i

Tip . o) X
Ear-tip RTLIN

Nozzle i 0 X

Body é 0 0
Housing

Hook m O/X O/X
Ear-band > O/X O/X
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0|0 E! MA|: Ear Canal Length/Width Ratio £ Ad

d Ear canal?| length Cl{H| width2| H| & (length/width ratio)2| 7} 217t XtO| &(0.7 ~ 2.4)
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Mean: 9.9 mm
SD: 1.5 mm
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52 ¢tek 2 mm!
52 013 mm

M 518 X, X, X, Mean Min
ESES| 94% 93% 92% 93% 92%
i Ae=ped g=1, 0% 5% 3%
e o7 6% 2% 5%
WAL X, X, ) & Mean Min.
SRS 85% 91% 67% 81% 67%
At ek 15% 7% 19%
e o&F 0% 2% 14%
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Discussion (2/4)

Q MUt | K== 7|HtO 2 57lQ] CHE # &4t (2.5, 25, 50, 75, and 97.5%iles)
g E&¢
Smallest Small Medium Large Largest

(2.5%ile) (25%ile) (50%ile) (75%ile) (97.5%ile)

e

(G54} (NDUSTRIAL AND MANAGEMENT o7 d Ergonomic Design
¥ere® ENGINEERING, POSTECH Technology Lab




Discussion (3/4)
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Discussion (4/4)
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