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Abstract

In the Korean fashion industry, 3D printing systems are considered as new technology
and a new opportunity. With 3D printers, consumers can be manufacturers and
individuals can develop businesses with little upfront capital. In this study, a dress
form for the typical Korean women’s body shape was developed using 3D technology
(3D scanning, 3D modeling, and 3D printing). Ten women with apparel sizes
85-91-160 were selected from 3D body-scan data collected by SizeKorea of 201
women aged 25 to 34 (2010). First, 15 horizontal cross-sections were collected from
the 3D scan data of the 10 subjects. Then, inside lines of those cross-sections were
drawn at 15-degree intervals, and the lengths were measured. The average of the
inside lines was connected to the internal spline curve, and the curves were used as
the average cross-sections. The average torso body and the dress form of Korean
women were developed into a 3D solid model using a 3D CAD program (Solidworks
2012). An output mockup was printed by the FDM type’s 3D printing system (Bonbot
1200, Bonbot 3-H4) using PLA material. The dimensions comparing the 3D solid
modeling to the 3D printed mockup of the dress form were measured, and minor
differences were between 0.00cm and 0.40cm. In the future, 3D printing systems are
expected to be in use for various personalized dress forms.

Keywords: 3D printing(3D Z&/8)), 3D scanning(3D 27Y), 3D modeling(3D 22/

2)), dress form( 2/t

I. Introduction

ERIHE x33 y3OE $0lk kol YT BASt] 190l
23141 Q) %o Slo] BHFAT, 3D TALE xF, yF, 7502 FHoIE
S|4 9T ARE ARESte] HAE THS 32 JA FAC R SEIATH(3ID
printer”, n.d.; Oh, Suh, & Kim, 2016). ©]&sl 3D Z¥H 7|&2 S Uste ik
AL HEAONN ol BEY 45 LS RsaA o] dol £8lEsle) At
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S v 2R AREHe sTo s Frpdy
°1E}(J1n 2015). 7FE(Gartner Group)= A4
TFEO] AAA|EEES]0l ‘CES 2016704 Yoj#E
7171, B, ARFEA[E, 3D ZYUEHE 4714 B|F of
olglo & AAstion, 20134 69t 1,661 FEHH
3D ZE AJAo] 2020W0= 2419F 7H ] FETEA]
A Aog AYsIITHKIm, 2016; Oak, 2016).
HA 2 e Fol Ada =7IE BAAE
ARY 22 JAJAEE ME=ATE=Y A&
ol g4l 3D ZHE V& =2 =
of ZH2-S FASHL Ut v, S, &
oju] 3D ZYEHRE AAFERE ol e,
7HA] AAbstar Qlek. 18y -2yl
AL o] 27 1%7415-:' —’Fél | HEH
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P7} AZoltt. T2 EH'%‘ %‘2“ 2oF, o
10 ol 2 AFY Eopo
E—Il’é‘}ﬂl g7t &’11‘% TE'ME'H 3DZHH ARQIE
ot AeFA] M3 =7H4 2 ¥o] & 8 5tt(Jung,
2016; Kim, 2016).
3D ZHY AAHLE A 2P frhdS AA—
GE—4H] GA A AH-PA—-GE0] GAR
v 9)th(Jin, 2015). 3D ZAEE A&sHd A<l
SEY AE A4 9 ORI MEo] Hi, 21 7]
HHo] AlEFw J4ha-sol 7hsshrl WiEel, wHiE
Al wstst T A FAce AL &
ofof| Ag}sltHKim & Kang, 2015). ESE 4 FE
F ARl LA, 2 & AFsh7] WiZo] A T
g gHg 7t Qith wEbA Az A tAfo]
HE9 Aol fest, FF A 4 B E ¢
Sh= = A= o] AZsks 9A7HA] 3D Z-E 7L
A&eteotd 190 i Az 714 A7 7HssiE
Ao]tkKim, H. E., 2015).
= QI AEAAY] A%, QAo AZo] Bash
%ﬂ—%’%‘i‘ A X 9 AP EAof ojgh FE JE
S 7L A FSh] dizol ARl A9
SR B3k A Ao g HY| % FH A==
A&t ek Al QIfe] g, o X
b= 04*;1«1 Bt Aot Hlsst iE}E e
FoHo HEES AA A FEeF 2ol 7t At
léﬂ}ﬂ}t} AMgSHE T4 9 XA A7 gt
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JAHE FHiste] AMESte AH[AREC] £52
Q= A& o|ti(Song, Choi, & Lee, 2004). 7]&9]
o AZ Aol E 58 ARESH] wieel, &
ol 2gS Aot XH go] o], &Y
o] AZfolut 4= o] AZF Al B-EF} Al7to]
wo] 2QEit Iy 3D =Y A FHS
E8olH Augor IEY Qo AFo] 7hssitt
£ AolAE= 3D HAEEAE 8ot 3= 4
oloj 9] Ao = AL AYE MHLstR} BF
Act. ol HAsH A6l =l JAAA| S ZAAY
(SizeKorea 2010)9114 =73t 3D °1xﬂ 270 Hlog
&5to] AgRloiAd ] AlA ASE wetstal, 3D
CAD gi:ﬂd% Ag-5}o OJ%‘HA Aol st of
A8 diE 3D Rdsla, 3D THEZ &5}
2E A& A&ttt 3D Z-EE ARESHAE X4
FEFY Algto] gl 33 AlF glo] HiE A A
Ato] 7h5ot7] wioll, FEAS] HA o g thefet
2EY QAdE AHstA Taste] Hoh B2 AHRE
EoA o U2 95 ESAE ATT 4 At 3D
A A7H HolE 7, 3D &8 B, 3D =Y
29 gARE APH & ALY A A HS E
TAPo| 29] 714 & QI &Rt ofyztl, 54 AAIE wF

2

R

o & S

AT S A, ek Aolxif ) Aol
2L oot AR 99 A A Aol &
7F5E Bl

II. Background
D g AAEHO|A AH|RE= AE9 AYARLeL
1’474—@%3_594 22 AL ZA9] & 4 9t}
(Jin, 2015). 3D ZHUEE= FAR} SAA AH|R}F &
Aog NFTZE ol5AA, LuAES MU ja
gfo| ¥ty wrE=THo| Jl5aA] T, HRAES A
AF 24Q19] =0 “E%,_J}H]&._%%l_/'\_%]\g

W, Aol S VR0 M BHoBL A 4
Qe Aeld OAES AEd ¥ 4 AchKim, U
H, 2015). 3A2) AL 2] BAtEel et
AL 942 27 vgo] Was e e
3D T A AEHL AgFAA 930 WA % W |
A A7l FIsth(Pack, 2015).

3D TPEE= &3 9]0 wgt SLS(Selective Laser

F
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Sintering), SLA(Stereo Lithography Apparatus), FDM
(Fused Deposition Modeling) 4] 502, &% o
o AGE, AE7HE, 798 ZHEE ERT 5
T SLS WA AEF Fojx a4 WHAow, &
FH 9 Aol 2FE FolAE 7lete] 24 A Tt
of 4%e doA ddstA SIAA g2 2FT
o ARTRs R 2419 FR7F Hdete] BRt J4
o] F-d@o] A+Ett. SLA 42 Hlof W-gsh=
A ArE A FolAE &oF 3 FoAA g
0e 954 YAshe PAoz, Sehay dRE
2 AF8TT) FDM Al A7k Behad s
AR B o 88 Etel 3 34 oyl
ZYsh= WA O 7, ABS, PLA 2415 F2 ARSRH
(Lee, 2014; Lee, Cho, & Noh, 2014).

A Al 59 AFYE 3D ZYE= SLS 9 SLA

P4 Hg3le] FeRo] PHE HUEE AT
2E 7)719) o] Aol wet 4 A wrEolA
2 9] oj o|27)7kx] A BAE] Y, AR

w8 Wololtt £ 9 §AF 9 ¥18 Beo] 2]
ol 121 FA71Y & &qtE FANA A& 3D
Y A2 [AEO] YR e}, v, FDM 4]
Agshs Mg vlAaaE 3D ZHEE 29 ®
o mEx] 2o AT WolA W FYLEA
A5k, #H 7]&o digt E5)7F wREo ZHH
QEALAE ARFEA AT = W7 gzl ZdH
9] 7}#0o] 1009t F~127 U2 A5 HJin, 2015).
A 3D mE A|Z9] 73.4%%= FDM HrAoz &
A 3D SRAL Age] 44L FOM B9 HFY
3D ZHE7} o]& Uth(Lee & Lee, 2016). E5F
FDM ZAEHE 1749] =22 100mmx100mmx100mm
Ato]29] HElS EEot=t BAOE 4~6A]7t0]
29 57| g2, o 79 AEFS st v
9] 71715 BAlol AHESto] EYAIZtE EofoF jitt
olelet EYAIZ} B Ao|2e] WA G0 FDM
A2t AIAL Al EHTE gy AEolu A4
E Ago] Aokt FOM 49 BEY mags
He wigoz sjolol 4y AEL AAT WA
T Q= 7IRkS AlFoto] AAEARe}E Anfte] FA 7}
ARFA DL, FFu AEE BARE £ Qle ZE4H
(prosumer)] A& AAcH(Pack, 2015).
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FAA 59 o FAtdEop <8
Yz}, 7129 72+ ARe] £V 3Tt
A2 Aol ARl G0 MEE
A NG Lee & Lee, 2016). 2] A2+ Eofo]A] 3D
BlZ=2 4= 3D QA A71d, 3D HARl € =2,
3D ZYE AEAPAOZ Lz 5= UHOh et al, 2016).
3D ElZA=EAE AMESHA, QA9 @42 3D AT
Skal, o] & 7|x& 3D YARIY 3D IS AZsiH,
3D st 17 wEy o4 AlZo] Zhssith
53] QAo WatEI FAA] gle AZ Aol
ofo|€]9] A%, 3D ZHYZ AMEsHH &7]40] gl
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HolQltkKim, H. E., 2015).

978 HolojlA] 3D =YY 7|&S H835 dTE=
WA itk AF7HA] OB EokellA 3D ZHY 7]
&2 T2 At AF oo A 8= 3D H=
SEAE &3 948 Qo o] et APt
S AHEYA o33} 2o ARG (Korean Agency
for Technology and Standards [KATS], 2005a)0]| A+
Adultg o5 QIS 7fEstr] s A5AF Size
Korea®| Al =315t 35~49A] o49] 32+ QAA| A
glo]E F 66 Ato]=o] &5, HEE AHAIE 717 o
A& 58S A o9 33 A A7 H
o[glof|A 19719] SHeHT} 27]9] FATHHE F9

o] 39 Zole] 7
o2 Adsel B GUES Wt dolo] mAYL
AZgeh. 24 AAE 539 HIAE B4 7

T A7 22 AFS 7H 2F 18= QAd AR
9% AR SRR 3% Agel, AEE 7}
AR 3D QA 230 QA4S HE ofolof x|l
o 23 Wsto] FHIHE S 3D BALAIY
t}. &A= 3D P2 StratasysAke] 3D ZHE|Ql FDM
Titan System= ©]-§51°] ABS 242 2|5 =3I

Choi and Nam(2008)2 A|52} Size Korea©] 4]
%t 25~344] o]49] 32+ A FA HlolHE
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Alsto] AgRloldZ 4719 ABRBLE ERFStL, Al
B HEAFS 1894 AAstdtt. A=
mdlo] 3349 QIA| A7 FAOIA 10mm HEH 0= 4
BoH FAEZ AFEIoH, 10mm FA 2 AF
BE HEE Sydy TAL ual HCM-2S IA1A
El7|2 et &, o]F F7sto] 25~344] 42l o4
o] AFE QARE A&t

Kim and Choi(2010)% AH0]/d9] 324 QA A
A B4= 3D £ (Morphing)sto] BHEES B4
3t ¥, RP(Rapid Prototyping) A|A®E ARE-Slo] A
B9 QAHE AT olE s A5A} Size Korea
ofl A =37k 60~79A4 o}/d2] 32} QA FAF HlolH
EA5te] AHode] APRFS 272 ERTH
, 2 AR dE APS 394 AAskel A%
39 thE AP Zd9] 33 QA F4 HlolH
2 Rapidform 2006 T2 134 9] 2] £ (Polygon
Morphing) 71%5-& AH&-5to] Bt 3D FAJo = Tl
=01, FDM Maxum 3D ZHE|E ARES5to] ABS
A9 QJIYE A&t

Park(2015)2 mjAdElo] 331 QA FA4-S
& E24QTE RP AlAH R /utstgict. o]
of od s 59 33p QA AR FFT
% Rapidform XOSZ 3D A7l &Afo|A] 1o
S AF5t9CoH, AutoCAD T2 IO Z o|&
sto] HodHs FA4T & AR THIRIA F
A+S 3D sty A Qg Rde 3p T
ANAEE AHESte] R E B JHE &Y%
Eguhi e AL 835ta] 71elEdtAE AR E
Yirg ESAE QI 7EEZ ARSI &4
 fFEAE ESAE Y £ flofl SHAE &l
,Hdl a9 AME IR QAT | A<io]
7Fsotes SHolth

3D ZHY AA"ES ARESho] of & QIHE AR
g 7129 APALES Add ZEHo] AEE 3D
A A7H HolE|7} XA 18004 X 5Ho& 14
HAAth AE 7 4S5 HdA 159 AP EA
o] Qltfo] FA4tol ¥tgH 7HeAdol & HIA &
‘go] HF Q9 AFof A= FFZ £°17] HIsh
A, 3D A A7 B4 +H9] HAAE E °
S 8rt AUs AR gztddh

AR Al Q1 W QJIEL =Rl AAl &
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A 4€ Qe Baol A2 vrejela) £h 3
o, AzAtc i—’F % AFAAE AR =
Song(2004)0] THEw, Y JRAHNA 7HY ol
AR5 ZAF HEHE Qlth= A-87)elZ et AEl (Fiber
Reinforced Plastics; FRP)C. &2 AZrE AALY] AZEO
2 W Aol Bhselol MElEEo 2T AFgs)
A oler, AAHEAAZ 22 Feols s B
HEO] A|Fo] ofd 17te] +JEIHE Qo of&
S et YAMHAAS A5 <A B A 9
2 Y2 FAEAE DALY Qe A% Fewst
WolA WgoR ABHIL Gon, 59 el 7
3, T=ele] Algol M ot Fuf AFL
FRE A 7ol B agt Aol
71ze] e A% A HE FejE o At
$74 2ol oF 1, EPMokeup)dt =8 A2
% A2t B8 A E3foF s5h7] ol S Atol
Qlgt B4 89 <l Azto] ofzifck. 1
2} gkzd AJAo] ke 3D ZalE A|A
< 285t &R A ARAA N E TFTt
HEF AUNE AR = AA Hol Ui A A=
Arlo] SIS AT 4 A Aes s

. Methods

1. Subjects
OM‘H AL S4F Aol =o|A WA oJE B
59| Bl 9Y FE2 2EgRT ok 2015/
2016 A AP Ao mEH odE APollA 7HE
o] & APHTHS 30~344](14.0%)0] = (Samsung
designnet, 2016), |52 20t49] 73S 7HA AL AlF
= AH|SE 2001 EFICE #Yoh= FUEH B
CE9] FUAZFL 304 ujAFOoZ, o]59] FLuf
£o] FA &2 40%7F GETHKim, 2007). £ A
olA= G E AFOlA AT H&T} EFEo]
=2 AYSY Tt 254] o4 TF 344 ofste] ARlo]
AE IR, olE9 AP EHS IT 9488
JAHE stz staih ol& sl AeAt =<l
OIA] A4 ZA} AFA(SizeKorea, 2010)0| A =35t 9
254 o]/4F ®F 344 o5t A<l o14d9 3k 1A &
& HlolEl(n=2017) FollA, 5LTt 7135 Alo|2E
A= BEAR oA 108 AAsta, o5 32
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A}olz TZ(KS K 0051 2009)

=W, Exﬂo&(Nxﬂo&) AJoloj o] HiF Al
A= A75=9 85.5cm, 512|EE 71.6cm, YHOI
=9 91.3cm, 7] 157.8cmo|H, AJQ1ojAJ 9] W EAo]
W 74 ol BEAF AREA S 82-88-155,
85-91-155, 82-88-160, 85-91-1609] 47§ Afo]= L7t
ol 7 &t & AFolME AMA REEC] 2

47§9] Afo]Z F, KS K 0051004 AAIE BHEAE A
o] dAlo] W AlH L2 36 Y= 85-91-160

Abo|2E HFA =3 F7Eo g2 AAsHT o] Aol
Z F7F2 A6X} SizeKoreaol| Al 43¢ 7k 254 o)Ak
Tk 344 o]} gl o4 (n=20178)9] 32+
Bl A7HE=4 86.2cm, 312=d 70.4cm, YO
EY 92.2cm, 7] 161.3cmE X35} A ATHTable 1).

KS A4 AAISt= oF Afe]=9] HAM= 75
=9, slEl=e, dEolEY A £1.5em , 7|= 2.5

QA 2%

A
=

of

21

cmO| ATk, A62} SizeKorea®] 32+ QA G4 H|o]
B0l A ¥t 25~-344] o4 2019 F, 27HE=E 83.5~
86.5cm, S1EE| 68.5~71.5cm, YFol=H| 89.5~92.5cm,
7] 157.5~162.5cm2] 7o) B £5t= DA = 3
wol Batsilct. uebd] B AToIAIL H3at A
2 9Iat Aol 7318 7129 Ks 9B Afolx A
Ho} +lem Y3l Z7MESET 82.5~87.5cm, 58 =d)
67.5~72.5cm, o= 88.5-93.5cm, 7] 156.5~163.5
em2Z Fffsiieh. 1 23, ARE Abe]= 719
Sh= FHAHE & 1370l o, o5 32k AUA|
A B/l #9 AL olF+= 1089 A= FF
Atigo s HAAstdet

2 Lo AATE 85-91-160 Ato]=9] W=}
n=10")2} A62} SizeKoreaol| 4] Tt 25~344]|29] o] A
(1=201%), o= AJo]= FAKS K 0051 2009)9] B
BSAFNAD) of/dolA F9E Bt Ag= (Table
DI} A

A

&
=
Eay

<Table 1> 3D body measurements of subjects (Unit: cm)
Subjects of apparel size Ages 25-34 of N type of
3D body dimension 85-91-160 (n=10) SizeKorea2010 (n=201) KS K 0051 2009
Mean SD Mean SD Mean SD
Stature 160.6 24 161.3 5.1 157.8 4.6
Neck base circumference 37.4 1.7 37.2 1.9 37.1 2.0
Chest circumference 85.8 1.7 87.9 5.4 84.7 43
Bust circumference 84.1 1.6 86.2 6.6 85.5 4.7
Underbust circumference 74.8 1.6 74.7 5.4 74.5 43
Waist circumference 68.9 1.1 70.4 6.6 71.6 6.0
Hip circumference 91.4 1.2 922 52 91.3 43
Front interscye fold length 333 1.9 334 2.0 32.3 1.8
Back interscye fold length 334 1.5 335 1.8 36.7 2.2
Scye depth 15.9 1.2 16.5 1.6 - -
Neck point to breast point length 25.0 1.6 254 2.0 26.0 2.1
Waist front length 33.6 1.9 329 1.9 - -
Waist back length 37.5 1.5 37.7 1.8 383 2.1
Waist to hip length 21.8 1.9 222 1.8 - -
Shoulder length 12.4 0.9 12.6 0.9 12.6 1.1
Arm length 52.3 2.0 52.8 2.3 52.9 2.2
Drop(hip-bust circumference) 6.3 1.5 6.0 4.8 5.8 1.8
Weight(kg) 53.7 1.6 55.1 7.3 55.0 6.0
BMiI(kg/m?) 21.2 0.8 21.6 2.7 - -
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2. 3D body scan data processing

Rapidform 2004 X2 7508 AF8-5t0], TF 25~344]
o BEAE wAxK(n=10)2] 32 A 270 FAol
A XY JHEFY 157 egdds FE5AT
FHHE 225 93 71T RS SUPleRE
o] HZAASEH oIS TRATHKATS, 2005b). 15
Mo} +HEHEE FH3(Slicing Line 1, SL)), 5%
Z(Slicing Line 2, SL,), °J7]&(Slicing Line 3, SL;),
A7F=(Slicing Line 4, SLy), A=A 3 A (Slicing
Line 5, SLs), AE33(Slicing Line 6, SL¢), 7F5=d)

38 <dl A A

wAgolT

Al(Slicing Line 7, SL;), Z7K5=#4(Slicing Line 8,
SLy), ¥7h5E 4 (Slicing Line 9, SLy), 3=
(Slicing Line 10, SLyo), ¥i¥-&|4(Slicing Line 11,
SL)), HIE# A (Slicing Line 12, SLy,), oFRuj & A
(Slicing Line 13, SLy;), Y& o]&Z=3(Slicing Line 14,
SLis), #7133 (Slicing Line 15, SLi5)& A= 5
PHe 71207 (Fig. 1)7 Zo] F&319ch

(Fig. 1)ollA &3 15719 $dH HH Aol 9]
£0|E S sHHth(Fig. 2). 54 € BHY F+ &°I
L Solidworks® 2012 AZ EgJojof|A] 2L Em X9

Dimension
SL, Cervical line
SL, Lateral neck line
SL;  Lateral shoulder line
SL4 Scapula line
SLs  Anterior axillary fold line
SLs  Axilla line
SL;  Chest line
SLg  Bust line
SLy  Underbust line
SLip  Waist line
SLy;;  Omphalion line
SL;»  Abdomen line
SLi3; Lower abdomen line
SLi4 Hip line
SL;s  Gluteal fold line

scan data

Dimension
Height from SL; to SL,
Height from SL, to SL;
Height from SL; to SL4
Height from SL4 to SLs
Height from SLs to SLs
Height from SL¢ to SL;
Height from SL; to SLg
Height from SLg to SLo
Height from SLo to SLo
Height from SL;, to SLy;
Height from SL;; to SLj,
Height from SLi» to SLi3
Height from SL;; to SLj4
Height from SL;4 to SL;s

<Fig. 2> Heights among the 15 transverse planes
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2AXE Amstr] gt
oF AMEE I

157 o] FAH0)T $EhHEo] 4wy
Y24 720](L0°~L180°)= AutodeskA}2] AutoCAD®
2011 T2 WG ARgsto] AZET SHE It

FHUA] F4H(0) HA= o3t o] A5t
Ach ALY WA E240 Hyo] ghx 28w
(ABOE 183, WA ABCO 7F2(A)9F A=
(B)E 77 ol 58T YHEY RHS FHBHRH
9] SAHH(0)LE A5H3UtHFig. 39] a). 1 T3, E
2AE e FASUAY HUEL) 287 4
Fonzt ZLgwAe] UHSLisol 2EA FAH
(015)% AZsHHL} F FAHE AAS F4(0,0:5)
2 B2 YR $£AFAA Fgsi, o] ZA2
A &HA 9] A F(C)2 BHS o] FUThFig. 39 b).

HIAE Hi $HHAEE T3] 93, (Fig.
3)9] cot o] FAH(O)NA FHUHHAZY] TS
gFaf| 15° ZF=9] WEA Lo°, L15°, L30°, L45°, L60°,
L75°, L90°, L105°, L120°, L135°, L150°, L165°,
L180°2 TSt} LO°RE L180°71A] 9] 137] &
A Zolg 47t EA% & BHgS Fotglon, ¥

F2YAE Aolo] A ¢

F WEAS 283, A5 FHOE Adste] 1
A5 B $AVUEE Rojdw s

A
=

of

23

3. 3D modeling and 3D printing

B9 B SRR dols Al BEAY
o]49] B+ EEA HH e S 3D HEFst,
3D ZYHE S5 TH(Fig. 4). Yt E=24 virje}
oltj9] 3D 42 EYlol&= Dassault SystemesA}
9] 3D CAD?! Solidworks® 2012 A E¢o]7} A}

Atk (Fig. 3)ollA A3t Hd +HGHE JAS
= 15719] 29 2 flof 1% S(Fig. 49 a),

< RILE mA9| Ao R ARBsto], Bt B2
4 " 9] 3D &= RHls HgtelthFig. 49 o).

ATi9] 3D RHY2 Pt E24 HHE AP}
JAHRAGA N ZgstA =5t (Fig. 4)] ¢
Bt BE24 HolA Zd /A =SS Hest
AZoH, FEHOIES T o8 AR T ¥
A& AAS. B3 At Qe 9] Aol 7t
SIEE B E24 Hi BHHGL) A&
YZWESL)E F71etdon, & ok Weizte
3o d AAES e A5 E713FH(SLis) of

(a) Torso in top view

SL; the cross-section sliced from the 3D scan body
CF; Center front, CB; Center back

O; Central point of the transverse plane

Lo°, L15°, L30°, -

(b) Torso in isometric view

; The inner lines drawn at 15-degree intervals from the central point(O)
CF length (LO°~central point(O)) = CB length (L180°~Central point(O))
Side(R) length (L90°~central point(O)) = Side(L) length (L270°~Central point(O))

L)

(c) Waist slicing line (SLjo)

<Fig. 3> Measurements of the 15 cross-sections
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the slicing lines 3D rendering the torso body

(a) 2D Drawing of (b) Wire-frame for (c) 3D modeling of (d) 3D modeling of (e) 3D modeling of (f) 3D printing of (g) Covering of
the dress form

the inside part the dress form the dress form

<Fig. 4> 3D modeling and 3D printing process of a dress form
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IV. Results and Discussion
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<Table 2> Measurements of the cross-section lines (N=10) (Unit: cm)
No Dimension Front Side Back
LO° | L15°| L30° | L45° | L60° | L75° | L90° |L105°|L120°|L135°|L150°|L165°|L180°
SL; | Cervicale line 429 | 4.18 | 405 | 4.16 | 450 | 4.86 | 526 | 595 | 6.73 | 6.68 | 6.33 | 6.18 | 6.18
SL, | Lateral neck line 3.58 | 3.64 | 3.82 | 409 | 4.51 | 5.15| 6.42 | 9.49 |10.36| 9.17 | 7.99 | 7.27 | 7.08
SL; | Lateral shoulder line | 3.52 | 3.69 | 4.17 | 4.86 | 5.82 | 7.76 [14.99|15.84|13.57|11.76| 9.49 | 8.11 | 7.72
SL4 | Scapula line 5.67 | 5.83 | 627 | 7.31 | 9.26 {14.30|19.49|17.72|15.16|13.44|10.44 | 8.68 | 8.22
SLs | Anterior Axillary line | 7.40 | 7.73 | 8.65 |10.34|12.65|15.43(21.17|19.43|15.73|13.80| 11.19] 9.17 | 8.59
SLs | Axilla line 8.3519.25|10.73]12.39(13.83|15.57|22.35|19.94|15.34|13.63|11.52| 9.58 | 8.84
SL; | Chest line 9.94 |11.18|13.11|14.11|14.22|14.20| 14.63|14.98|14.22(12.90|11.09| 9.50 | 8.68
SLs | Bust line 11.05]11.83|13.81|14.66|14.41(13.99|14.02|14.1813.63|12.41|10.73| 9.40 | 8.75
SLy | Underbust line 10.31]10.55|11.39]12.37|12.81|13.16|13.40|13.37|12.78 | 11.48|10.06| 9.27 | 8.93
SLjo | Waist line 11.27]11.35|11.27]11.29|11.86(12.49|12.39|11.60|10.67 | 9.55 | 8.24 | 6.88 | 6.24
SLi; | Omphalion line 10.95]11.96|12.25]12.68|13.63|14.29|14.10|13.22/11.76|10.01 | 8.56 | 7.76 | 7.51
SLi, | Abdomen line 11.73]11.96|12.30|12.95|14.15[15.09|15.32|14.80|13.63 | 12.16[10.59| 9.51 | 9.12
SLi; | Lower abdomen line |[11.13[11.29|11.75]12.63|14.34[15.94|16.18|15.61|14.7813.91|12.87|11.31|10.08
SLy4 | Hip line 9.68 | 9.66 | 9.79 | 11.09|14.29|16.67|16.84|16.16|15.57|15.01 | 14.07 | 12.48| 9.93
SL;s | Gluteal fold line 438 | 476 | 6.46 |11.03|14.96|16.85[17.52(17.19|16.01|14.65]12.50| 9.78 | 7.18

25

20

— ]

15

10 -

Lzo®

L7s* Ls0?* L10s°® L120° L135°

L1507

L165°

L1807

[

—si4

— Y

J— 1

—_— 7

]

m—SL10

=511

=5L12

5113

“5L14

5L15

Qo] A%, 9 syddze] F4o] w2 usiirh 1 Zh 3D A
ZhEEel A7l Wzl oA, 3=, Wi, d8el  HH 22T B FBEHEAS
7FEE EA A e vHeR B 2 WE A F oA Bd EEL HEe
Aol FeiE AFdh. Jy 2 d7de vE on, 2o Mg o=

Ql SR g o] AA AP 54L& ¢Ae  HEFHAT

<Fig. 5> Comparisons of the cross-section lines
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<Table 3> Heights among the 15 horizontal cross- Z FzEEE Il o YEFolE FxEH2
sections (Unit: cm) B EE24 vl o] ofBd, AcadAsd, A
Dimension Mean SD FHZ At BHoE Aofskitt
H; | Height from SL, to SL, 2.08 0.39
H, | Height from SL, to SLs 2.48 0.42 3. 2D Drawing and 3D modeling for a dress form
H; | Height from SL; to SL4 3.80 | 042 (Fig. H9] B4 E2A HigE QA9 242 1
H, | Height from SL; to SLs 3.80 | 044 & gtedste] 3D RAHE T HET JA AL
H; | Height from SLs to SLg 3.60 | 027 olo] Zo] &= o7t A1, MFFA7 FEHI L
Hs | Height from SLg to SL; 3.58 | 035 H, A7HE7E BU ST A& EE A EFY
H; | Height from SL; to SLg 2.35 0.75 A=W o] ZFZo] & =8 AE|Z 3D A4Sy
Hg | Height from SLg to SLo 4.30 0.61 it
Hy | Height from SLo to SLjo 9.53 1.80 IEA=9 e AAuide] AA7}) 7F=3t 2
Hjo | Height from SL;y to SLy; 7.40 1.46 = st Y8 Hd EEA viT oA WHEo| A
H,, | Height from SL;; to SLi, 4.30 1.71 O]Zﬂ = B2 Qs A0 7 £A5lo] Q&
Hi, | Height from SL;; to SLis 5.05 1.24 PdATE AZ5Pct B EEA vHY9] £
Hi; | Height from SL;3 to SLy4 5.10 1.24 E]-EﬂE I X(Fig. 6)o|A £4% A& $SEUYHEE
Hys | Height from SLy to SLis | 6.08 | 1.85 (Fig. 8)7t 2t} B E24 ulr]o] AZFZ(SLy), A

CF P ASLy), AEZR(SLy) #919 dHIA

HEAE o4 10789 33+ AA| &30 HlolH= < YEY0IE BHZ FARE o] Av= FE(Lo~
=) b 157) 2.9]o] Smohy Ao]o] ko]E & L120°)9] 3D &2& 2dZ A At on, ezt
Skal Pt F-oFATH(Table 3). ST I HA FETC|ES] HAF = REZE JAHOE F45HA
o1} Wit FolE AHgSol, Solidworks® 2012 £ ok ASFH(SL), 7HEEAAGL)E Ak $BY
EQJolofA FEoE FxBHS vHEITh HAES 7H5E9] =5 H(L0°~L30°)— sle=d
A(SLi)yE Avs sEGHAL 38 o 2579

2. 2D Drawing and 3D modeling for a average (L150°~L180°)E Ztz} &atst 2402 $A 53t

["_L.

r&"

torso body WiEE AL A SRUHAL wEe 3

P9 1579 FRPAYS Table 2014 ST BRILO-LIS)E, oFRASAHSLLT FFolS
SHUAHEY 2w WF YRALO-LI) A5 FHELYES At SHAHHASS JPoIB(LI6s
£ AR 7, 2 Q4e] BYS ASelel BHOR  LISK)T 2O BIHLIS-L60°)E, 7] IFH(SLis)
AFso] 157) RoPE BF FHTEE FHE Fig. & A: SHIAAL FPH JUZI(L0-L60°)
6T o] ST BT RO WF SWHHE I HABILICO-LISO)S Y THOR 5
HES 3D RRENH G4 93 A4 FHOR Sk

AH&8E AT 9] 3D HdFol= Hat E=4 HiHol= E
2 ga sHTUASS AR FA2E A Y E(Neck band)E A= FBEHE(SLyS} 9

WS Ak SEGUESLE S5
3D &= RUYL (Fig NI Lok FHY HT B et U Aole] wgo] PSS B2k v
24 vhrell o ABHSLYIH ASHHSLY) A ESHHSL)NA AEOR Sem Lozt To] FE

oo S £919] 3D FHo| RAYHYLY, A WAL A2 BE T, WA 45om9] AFS A=
3% ol E(Am Plae)g AAR ¥ Rio] A YIHE $HGAESLYE BELCH, A
Aol Q7] tho] £ AL BF B2 vir]  2EENH 94 F 29 2O 2om el A4 %
o (Fig. 9] (% o] AIej§ YHAIEA ol WL web AAS w5l QArje] YIRE e

_&oﬁﬁm!i:r‘.:
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30° [ Q°
SL;. Cervicale line

w150 155 180°

SL,. Scapula line
1500 1650 L1180°
135° :

T
" w0 1e 100

SL;. Chest line

'

‘35n15m165°|_51 80°

SLjo. Waist line
1500 1657 Li180°

SL,. Lateral neck line

1350 150° 165° |i180°

45 300 150 1' O
Lo

SLs. Anterior Axillary line
1500 165 11800

135°

o 300 15° |;_()°
SLg. Bust line

1360150° 165"I_i1 80°
120°
N e
T — )
75°

SL4. Hip line

1350 150° 165"'5,1 80°
1200

NS
60”45%0“@&00

SL;. Lateral .shoulder line

a0 180° 165° Li1800

S g
:

SLs. Axilla line
150105 11180°

SLo. Underbust line
P 1500 165" L:180°

SLj,. Abdomen line
L180°
65° :

135° °
160°

SLys. Gluteal fold line

<Fig. 6> 2D drawing of a average torso body

SL1
SL2

SL10.
SL11
SL12
SL13
SL14

SL16

(a) Front view

(b) Side view

(c) Back view

(d) Arm plate

<Fig. 7> 3D modeling of a average torso body
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SL;. Omphalion line SL;;. Lower abdomen line
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SLy4. Hip line SL;s. Gluteal fold line
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750 .: Modified slicing line for dress form|
60° e —
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15 oo
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<Fig. 8> 2D Drawing of a dress form

SL1e

(a) Front view

(b) Side view

SLie

(c) Back view

<Fig. 9> 3D modeling of a dress form

- 736 -




Vol. 24, No. 6 A
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4. 3D printed dress form
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Aute FEHAES] S-S A48T A
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7% o7 x7to g Eitste] oA "ot £ A
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o 28 AN 8249 5 4R
7t&=EdA, sdEdAd, dPolsddTt 22
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Z7tow EYEQIthFig. 109 b).

WE BHPE Ao|zo] B 15719 x2to

1o

(@ Neck~Shoulder (R)

»

Isometric view Inside view Front view

(a) 3D modeling

Back view

(b) Divisions of 3D dress form for 3D printing

(@ Neck~Shoulder (L)

3 Shoulder~Underbust (R)
@ Shoulder~Underbust

® Underbust~Abdomen (F)
(® Underbust~Abdomen (B)
(@ Abdomen~Gluteal fold (R)
® Abdomen~Gluteal fold (L)
© Gluteal fold~Hem line (R)
1 Gluteal fold~Hem line (R)
1) Abdomen~Gluteal fold (F)
1@ Abdomen~Gluteal fold (B)
@ Bottom (R)

@ Bottom (L)

@ Support Hole

Bottom view

<Fig. 10> Divisions of a dress form for 3D printing

(a) 3D printing layer by layer

(b) Bonding 3D printed parts

Back view

Front view

Side view

(c) 3D printed dress form

<Fig. 11> 3D printing process of a dress form
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<Table 4> Comparison of measurements; 3D modeling
and 3D printing (Unit: cm)

No Dimension 3D r;\;)ieling Zzssrifr;i:
1 | Neck base circumference 37.2 37.5
2 | Chest circumference 84.7 84.5
3 | Bust circumference 84.0 84.0
4 | Underbust circumference 75.8 75.5
5 | Waist circumference 68.9 69.0
6 | Hip circumference 90.9 91.0
7 | Waist front length 33.7 335
8 | Waist back length 36.4 36.0
9 | Waist to hip length 223 22.0
10 | Shoulder length 12.1 11.8
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Front view Side view Back view Front view Side view Back view
(a) Felt cover making (b) Jersey cover making
<Fig. 12> Cover making for a 3D printed dress form
<Table 5> Comparison of measurements; 3 types of dress forms (Unit: cm)
No Dimension 3D printed dress form Domestic Brand D Foreign Brand W
with a 2mm pad cover (8 size) (Missy-8 size)
1 | Neck base circumference 37.5 35.0 35.0
2 | Chest circumference 86.0 87.0 86.5
3 | Bust circumference 85.3 86.0 87.5
4 | Underbust circumference 77.0 78.0 74.0
5 | Waist circumference 70.2 62.0 63.5
6 | Hip circumference 92.1 90.0 91.5
7 | Waist front length 33.6 34.0 36.0
8 | Waist back length 36.2 40.0 42.5
9 | Waist to hip length 22.0 20.0 20.5
10 | Shoulder length 12.0 11.5 12.5
11 | Drop (hip - bust) 6.8 4.0 4.0
12 | Drop (hip - waist) 21.9 28.0 28.0
Al QiR A §3] s2lEd FEolA AT o] AFE Az wtgstA &L, =8 AAET
€ Aot Al IHizke] Zpol7h F=2AH KS K 7FeA AL e & 4 AUJATH(Table 5).
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