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- Effect of the STereolLithography File Structure on the Ear Shell Production for
Hearing Aids According to DICOM Images -
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DICOM raw data

Hearing aid ear shell production

Fgure 1 Schematic diagram for manufactu-ring the external
form of a hearing aid

Figure 2 Multi Slice Computed Tomography (MSCT)
Scanner and 3D Printer
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Figure 3 Three-Dimensional External Ear Canal Shape
Structure(STL File Structure)

Houre 4 Hearing Aid Ear Shell Surface Measurement using
digital microscope
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(a) Compared to the 0.5 mm and 2.0 mm in thickness image angle area, (b) Compared to the 0.5 mm and 1.0 mm in thickness image
banding area, (c) Compared to the 1.0 mm and 2.0 mm in thickness image crest area

Figure 5 STL File Structure Merged into Angle, Banding, and Crest area According to Image Thickness
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Table 1 STL Modeling Structure Comparison Value

Triangle point (5 or more)

Area Thickness

Maximum intersection (line

Full form Incomplete form count)

0.5 mm 26 22 14
Angle (A)

2.0 mm 18 22 10

0.5 mm 51 33 15
Bending (B)

1.0 mm 32 25 10

1.0 mm 5 8 10

Crest (C)
2.0 mm 2 10 7

Figure 6 Hearing Aid Ear Shell Output Surface Printed by 3D
Printer

ol ghtle) et FAdEHS AR AR S5
Fele Lehidh WA ko] AAH At Avtes
2.0 mm, 1,0 mm, 0.5 nm &0 2 7+A ZA7F TAA et
o} o] Z3} A& 3

Hl Z 07 o7 AN

g 7
A vehds Ae & 5 e 2

SRS
ne,
b ot

v. 11 &

32 olm At 7ol mUE 27NE HAqte
Bl Ay e 50 RofollA SAE ﬁ%o}ﬂ A
2aH= A B 3xk 7y 7lee] 7H e V&
o] € 4= Q) "3 A3} vl Qi o9} Zro] 321 o7
GA7 %S o] 83t WA 101 A AR AT 7] E
3t 2L e o g AE JF ugo] Ta 9= A
e agga 7)E2A @aﬂﬁ% 2016 A2 AHESFH
o, ol 3akl RGAoR Y] ofo] A P wdl

:IH

=

sl 8D Loy
o 2 o]
24 9] BT
4 ol gl

2sto] olo] U SHFH W]
© o) SAES At glo] 1)
fuaoln] &gz et 7 242]
webd] & A7 3 ARG FAT) B
AT 1] RS dohim 3749) QRGY HERR
o that 1% FstA stk

RS AR B Y R AL e

Fok O = AR 17 ofo] 4l 3
SN STL SHY N stl RS 2 THDE %

|r oBL
o

o

Ty

)

ol

N

ARgSh STL #de Az so] dZEe] =
(mesh) & E49] FArS mdsIctaL atgoH?, o294t 7]

S92 ol B AT ojzfat valol Slak FAEAL
WS ASRE 0.5 mm 1,0 mm, 2,0 mn FA FAE AN
Aglo] AL8EL 3 o] A A= 0.5 m 2E ol
FAro A 1.0 mm, 2,0 mm A4S
o= skt 37hA] AR STL TRl Atz
g B3 o2 =3 FAEYAW 1 27|eF wAH e
247} cha) et Q] e R Aolg vl
Q Al&lo)| A Bending, Angle, Crest & ®
g A ST} BF G dosl Fag
BRoA BAmdol e Fast] umel Aewolct
(Figure 9. A S5 BA I 2] APl 4k
go] ALgake Ao ojde] Feirt upe oy wl
A B G slmeds olgel w7 Al g
S SIoiol AT A% 2 W Aol

.ﬂ

JAHreconstruction image)

o

V. & E
33l olmadAtl 8D ZAw S o|§3 BAY| ofof A
Astape] is) DICOM dlolele] W] i mely
29} GAERS et AP ok ket 2o ARS =
Zstact

124 Journal of Radiological Science and Technology Vol. 40, No. 1, 2017



DICOM goll olgt STL w27} B37] ojo] A AAo) ujxl: &

X]+= Bending, Angle, Crest ¥ 02 A7 fLx
5 A

47} mo] Baulo] Wio] HAUSE A Ak

SF STL ¥HGEZE vk 23 0.5 mm, 1,0 mm, 2,0 mm
40 Z

o2 WAk 9 Hojuaby 47 wol uEhy A

T2 BT =55 4 5 ASlT

Y] AP AT} STL 2= 32k ofo] 4 FAF
o] FA w7} A|YUdt4E DICOM H|o]E] FA7t We4&
WA= A7HY tae WG o2 3D ZHlER
=94 29 AS5T2 143 YU Aol 0.5 mm
AL AR AR eR =2 Al el
Hhgo)7]e sirt

REFERENCES

1. Yungchul Park, Yonghyeon Baek: The latest digital
hearing aid technology trends, Korea Information
Processing Society Review, 21(5), 35—41, 2014

2. SoonSuck Jarng, KyoungSuck Kim, You Jung Kwon:
PCB Layout for Digital Hearing Aids, The Korean

Society of Mechanical Engineers, Spring and Autumn
Korean Society of Mechanical Engineers Conference,
1012— 1015, 2004

3. Soon Suck Jarng: Digtal Hearing Aid Face plate
Manufacturing using FPCB, The Korean Institute of
Electrical Engineers, Information and Control
Symposium, 335—336, 2011

4. Se jin Oh: Introduction to Hearing Aids, Sigma Press,
1-258, 2015

5. Jeong hun An, Yun hee Kim, Hye seon Seo, et a:
Domestic aids Use of hearing loss and failure analy—
sis, State Institute of Health and Medical Research
Report, 1-273, 2011

6. Siemens Hearing Aid: 3D printer for medical use
Customized hearing aids, Kyunghyang Newspaper,
November 14, 2013, http://news khan, co kr/kh news
/khan_art_view, html?artid=201311140905432&code
=900303, March 15, 2017

7. Kim HG: A Novel Modeling Method for Manufacturing
Hearing Aid Using 3D Medical Images, Journal of
Radiological Science and Technology, 39(2), 259—264,
2016

8. Dong Won Kang, Eunbo Kang, Inseok Kang, et al:
Computed Tomography, Daihak Book, 398—402, 2015

9. Young gyu Choi: Research Trends of Surface
Modeling Technique for 3D Visualization of Medical
Images, The Korean Institute of Electrical Engineers,
45(8), 30—35, 1996

10, Park Hyung Jun: STL output in real world, CDE re—
view, 11(3), 6—11, 2005

w7 EFE 20179 A404 A1E 125



Y A71&ET8E Vol 40, No, 1, 2017

*Abstract

Effect of the STereoLithography File Structure on the Ear Shell Production for
Hearing Aids According to DICOM Images

Hyeong-Gyun Kim

Dept. of Radiological Science, Far East University

A technique for producing the ear shell for a hearing aid using DICOM (Digital Imaging and
Communication in Medicine) image and a 3D printing was studied, It is a new application method, and is
an application technique that can improve the safety and infection of hearing aid users and can reduce
the production time and process stages. In this study, the effects on the shape surface were examined be-
fore and after the printing of the ear shell using a 3D printer based on the values obtained from the raw
data of the DICOM images at the volumes of 0.5 mm, 1.0 mm, and 2.0 mm, respectively. Before the printing,
relative relationship was compared with respect to the STL (STereoLithography) file structure; and after the
printing, the intervals of the layered structure of the ear shell shape surface were compared by magnifying
them using a microscope, For the STL file structure, the numbers of triangular vertices, more than five in-
tersecting points, and maximum intersecting points were large in the order of 0.5 mm, 1.0 mm, and 2.0 mm,
respectively; and the triangular structure was densely distributed in the order of the bending, angle, and
crest regions depending on the sinuosity of the external auditory meatus shape. As for the ear shell shape
surface examined by the digital microscope, the interval of the layered structure was thick in the order of
2,0 mm, 1.0 mm, and 0.5 mm, For the STL surface structure mentioned above, the intersecting STL triangular
structure was denser as the sinuosity of the 3D ear shell shape became more irregular and the volume of
the raw data decreased.

Key Words : Hearing aid ear shell, Digital Imaging and Communication in Medicine, 3D Printing,
STereoLithography, Shape surface
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