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Development of 1/2 Dress Form for Draping using 3D Avatars

Ye-Ri Lee and Jeong-Ah Jangl)T

Dept. of Clothing & Textiles, Pusan National University, Busan, Korea
I)Dept of Clothing & Textiles/Research Institute of Ecology, Pusan National University, Busan, Korea

Abstract: This study develops 1/2 dress forms for draping. This study investigated the production status of domestic and
foreign products in order to model their shape using CLO 3D. In addition, it developed torso-type and torso-crotch-type prod-
ucts that allowed for draping using a 3D printer. This study analyzed shape and size compared to developed ones after refer-
ring to the Size Korea 7th Survey data as well as seven domestic and foreign company websites. The results are follows.
First, an investigation of the production status of the products for the size of most of the domestic ones (except K-4) indicated
that the waist circumference was slimmer than Size Korea. Bust, waist, and hip circumferences ranged from 42.0 cm, 32.0
cm, and 45.0 cm - 49.0 cm, respectively, in Chinese products; 42.0 cm - 43.0 cm, 30.5 cm - 31.5 cm, and 46.0 cm - 46.5 cm
in Japanese products; 43.0 cm, 35.0cm, and 46.5 cm in American products (Japanese body shape applied). Second, an avatar
was produced on a 3D software with the average size of 20-24year-old women, and its file modified as a dress form for 3D
printing with PLA filament to produce dress forms for draping, workable with pins, using quilting cotton and cotton cloth.
Third, the comparisons of the form and flattening between the developed dress forms and the selling ones indicated that flat-
tening was bigger in the waist part of the former than the latter. The waist is produced too slim in the existing dress forms;
therefore, it is necessary to correct the waist circumference. Unlike existing dress forms, the developed ones were produced
in proximity to the average size of 20-24 year-old women in the Size Korea 7th Survey.
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Table 1. Measurement parts of CLO 3D 5.2v and Size Korea

CLO 3D Size korea
Bust circumference Bust circumference
Neck base Neck base circumference

Under bust circumference Underbust circumference
Waist circumference Waist circumference
High hip circumference -
Low hip circumference Hip circumference
Circumference  Thigh circumference Thigh circumference
Knee circumference Knee circumference
Calf circumference Calf circumference
Ankle circumference Minimum leg circumference
Bicep circumference ~ Upper arm circumference
Elbow circumference Elbow circumference

Wrist circumference Wrist circumference

Total Stature

HPS height -

Height Bust height -
Waist height Waist height

Inseam height Crotch height

Across shoulder Biacromion length

Apex to apex Bust point-bust point

Length )
HPS to apex Neck point to breast point
Arm Arm length
Etc. Shoulder drop -
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Avatar making process using
CLO 3D

Fig. 1. Modeling process of the 3D shape for making dress form.
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Table 2. Items and methods for measuring the angles

Modification process

Development of the 3D shape
for making dress form

Table 3. Specification of 3D printer

Category Specification
Image
Image 1. Stealth delta 250
http://s3d.co.kr/3d-printer-2/
Model Stealth delta 250
Printing technology FFF(fused filament fabrication)
Filament type ABS, PLA, etc.
Filament diameter 1.75 mm
Nozzle diameter 0.5 mm

Slicing software Mattercontrol, Cura, Kisslicer

Inputted 3D design file type .gcode, .stl, .obj

Formation size (WxDxH) 250 x 250 x 250 mm

Nozzle maximum temperature 260°C
3. Zzt A 1
31. 3 2| 12 E3AF HEF 4t AEy

-9 AT QY= 12 EFHAE 1619 AZ YA A
S AR A3, FEHoE BHAYE AEXGTE VEE
4, slElEd, FHolEd 385 oo, B AFe] ¢

Items of measurement

Methods for measuring the angles

6th Size Korea

The angle formed by the straight line connecting back neck point (b.n.p.) and

Angle of the side upper back back protrusion with the vertical line dropped from b.n.p. 2
ol o i o ke el B s o s s
Angle of the side upper bust The angle formed by anterior neck and bust point 27°
Angle of the side lower bust The angle formed by bust point and anterior waist 3°
Angle of the right shoulder The angle formed by right side neck point and shoulder point 20°

" The angle measured from the standard body shape data of the 6" Size Korea(KATS, 2010) 20s adult female



Table 4. The print settings for 3D printing of dress form

Category Print settings
Layer height 0.2 mm
Wall thickness 0.8 mm
Infill density 5%
Printing temperature 200°C
Build plate temperature 50°C
Build plate adhesion type Brim

Table 5. The working process of the dress form and the materials used

Working process

B ~ -

External cover work
and finishing

Internal filling

3D printing cover work

Image 3. Quilting
cotton
https://bit.ly/33vEoCk

e
Image 4. Cotton https://
bit.ly/2FDgpcl

Image 2. PLA filament
https://bitby/3eLmelt

Aol dol = E715e] UATh =W AFL A9 7=
43.0~44.0 cm, 3121Ed 31.5~34.0cm, JHo)=d] 44.5~46.0 cm
2 AL AT sEEE e A9 KA4AES AL v
A = = 2Eo] Ato|zarglol 73k A5t AAl= 1.5 emell

Table 6. Size details of domestic and foreign 1/2 dress form

3D OJH[EIE of§SF EFo]FE 1/2 EEF jE 837

Al 35 em7EA] ZpolE Hol SEEYe] X7t tiAA R &
A AAET e AE G UReH, Az =Yg
I AoledA 1A 2AXE H|wE =F(Lee & Jang, 2019)
M 2 2Fe] F2ErE 2 A Ha e At dX
e 20 & Hol, AlFe] AAAle|2 =iEe] FHE A
2 248k ARl e Aog Algdnh 29 AEFS A
HHEH, F=9] 73 [AAA AFe] Fejrt visstal, of7iak
o]dolE A28 7159 (42.0 cm), B2 EE(32.0 cm), YHo|
EH45.0 cm)7t 2] AlFolA FAksA UERTE Y&
AE2 A$ 71EEd 40.5-43.5cm, SEEH 30.5~33.0 cm,
FEolEH 46.0~46.5 cmZ A= o, vl= AFe] 4
T A Gl AFE 7IEeE AL e AFe=E
715 43.0 cm, EEE 35.0 cm, YHoIEE 46.5cmz A
2F=E 3 QISATH(Table 6).

32. 12 EHAE 7y

32.1. 12 E42% 3D 2

12 Ed&E Rdge F 231l 4A Y= AT Table 7).
12 Relge Alo]lzzgjol 72} 20~244] AQldAd HHEX|F +
FZHA A WellA AZsien, EFA3e] s vk
5171 S8l Alelzzelol BEAE F Mesaage] 7
=4S 2gsiith. o A9 RFEAFL SEEINY 28,
TEEN 12°, 7R 27°, Ve 3°, oA
20°2 ZENem, 13 BYY e FEEST 31 5
EENL 16°, 7R 27°, TREsE 30, o7 Al
21°2 FEENNT SEEIOA BEAEY AolE B
Aok wEpA 23 EYaE BdRe] SEEAN ), SEEIN
7} FES 747} 29°, 13°% A8l BEAE FElE Wil

(Unit : cm)

Category Bust C. Waist C. Hip C. Biacromion L.
7th Sizekorea (50%) Mean (S.D.)  42.00 (3.50)  35.50 (3.55)  46.40 (3.11) 19.75 (0.97)
Image 5. Kokodp
| hitps. /bit.1y/3006gHS K-1 43.00 32.00 45.00 19.00
Image 6. Madamadel
https /bit by/31872Ce K-2 44.00 31.50 44.50 20.00
Korea 3
\ I Image 7. Madamade2
u https /it 1y/3¢VP=bN K-3 43.00 32.00 45.00 18.50
% Image 8. Fitenbody K-4 43.00 34.00 46.00 19.30
Mean 43.25 3238 45.13 19.20
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Table 6. Continued. (Unit : cm)
Category Bust C. Waist C. Hip C. Biacromion L.
" 9 fu f
Image 9. Beifu form
-1 42.00 32.00 45.00 23.00
j hitps://bit. ly/34IPXMK ¢
Image 10. Hongduleimeng 1
n https:/bit by/3exVis C-2 42.00 32.00 45.00
Image 11. Hongduleimeng 2
-3 42.00 32.00 49.00 19.00
i hitps://bit.ly/3jixVi8 ¢
Image 12. Qjanzi form
H https /bt [y 2EST7cf C-4 42.00 32.00 45.00 21.00
=
China | | Image 13. chinapnp3MP20
‘ mage 13. chinapnp
- 42. 2. 45. 19.
1 hitps://bit.ly/3jjPIO9 €3 00 3200 500 900
-
ol
-
—3 N (AN
Imqge 14. #/I A% C-6 42.00 32.00 45.00
https://bit.ly/36pp7TWK
z
\ L
y Imqge 15. Z A S c-7 42.00 32.00 45.00 19.00
https.//bit.ly/33pKySu
d
NS
Image 16. WAV c8 42.00 32.00 45.00 19.00
https://bit.ly/30uknLl
-
Mean 42.00 32.00 45.50 20.00
- Image 17. BUNKA
! ] -1 40. . 46. 19.
https://www.bunka-koubai.com/ ! 0-50 3050 6.00 9.00
1 4
L .
Image 18. New kypris
-2 43. 1. 46. 19.
Japan ; https://www.kiiya.co.jp ! 330 3150 6:50 9.00
Image 19. Spur Style-G 13 42.00 33.00 46.50
= https.://www.kiiya.co.jp
"
Mean 42.00 31.67 46.33 19.00
L
J
Us . Image 20. Alvanon US-1 43.00 35.00 4650 1925

https.//alvanon.com/
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Table 7. The modeling process of draping dress form for 20~ 24-year-old women

Torso-type

Torso-crotch-type

Ist
modeling

2nd
modeling

Vertical section
overlap map

22274 1st modeling 3 : 2nd modeling

o, me" 9 e 7IEEY 42.75em 7S 1059 em,
71UH) 1413 em, 21EY 34.98 cm, 3254 8.95 cm, 3
g YH] 12.72cm, EE24Y dHolEd 4561 cm FHOFA
10.86cm, YJHolHH] 17.13cm, EEA-IEZXEY JolEd
46.79 cm, FBFOIFA 9.96 cm, FEBOIUH] 16.92 cmZ A 2}s}
Ath(Fig. 2).

322. 12 S AE A=

CLO 52vilA o8 i &, Ale & 52 83l 1A}

,—45.61cm
T
3
®
—42.75cm —34.98cm o \
11 114
; £ ) T17.13;;m
. 8 orso-type
=} \ © \ 45.79
.79cm
k7 T3em ' ~
14.13cm 12.r2em g /V
Bust C. Waist C. § K
16.92cm
Torso-crotch-type
Hip C.

Fig. 2. The sectional view of 2nd modeling.

249 gl off glo] ElolE H"E AW HelE Azhet
%, 15 2d¥ e 3DZAY st A 2dS s
thFig. 3). 13} 3D EFEL 20244 A3 HEFXF A
9] 50% 712 EY3I9em, 3D EYE9] )59 9 AW
2 Fo] Ed X5E FAs] 2jolE Hlws) & A, of
224%°] ZfolE R} o] AHE HIRORE 23 RUFE
FAA] FAE xe =yaE AR Q8 Bdd AdelA
ZE(ENFES ALZ X, YE2 72 Y ke HEH
¢l 2249 Zdte] 2SI, 224% 4% HE =y
£ 1d" X5E 7155 41.79 cm, 312158 34.20 cm, JHe]
=9 44.59 cmelth. HE =Y AE mdE 5elS 3D ZUEsl
R AW ZY F L=y 2=ES HIEIAThFig. 4).

323, W= EES S AlE= 2] JE ¥

MPsg| g Algeg g J), X4, HEES vlwst
Ade o 2om, vl AME AFS Sl AFE 4%
(K-1, K-2, K-3, K-4)°|tK(Table 8). FE] H|ZES o) E=4
Y Mg E2439 K-, K2, K-3AE, E243
2AY Ry age e E24 aZXFe K4AET 1)
waldon, ohd, I ARl Fsle] vl A} xje]
= 1Y REL dmFIoA o774, e, lEel, 9w
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Fron1/4)
1 Front(2/4), 2
Back(1/4) |
Back2/d)
Front(4/d)
i fronm(ad)

Fig. 3. Dress form cover pattern.

A

4

Fig. 4. The developed dress form Torso-type(L), Torso-crotch-type(R).

FUTOAA A 71871, 1ol -slE], dWel-geklolt
o7 el A MA=GAE K48 9F 21° K2& 9F 23°
K-1, K-39] 7% oF 25° oo & K-1, K3AFo] T2 AFE
of vl oAWAAPE A YRt AS & F AAJek wgh o
HSGEOAM HkS uf d=g2Ege] sigjel el Fatol
A= 2Fe vlE] 7k2 |ur FA veRd 2S A
AL ol A= 2Fo] AlT=g2F vig] s F-9
7t AHSHA A RS G F AJoH, AA=H 2EF0] A
o|zzg]o} 7z} X HI3| e X7t A AAtE
AeE AE L 5 AA ol AA| S0 Ha] 5=
ZEY-ddolEd el Hlgol ¥ Fol BY F UEE A=

£ AoZ AlRHLE K2E TE =gAEd) v &AAE K
Aol7} o], Ele|Edt 2AES] Azlo|| go|d Zo=E A}

Table 8. Silhouette overlap map of the developed dress form and the
existing dress forms

K-1 K-2 K-3 K-4

SET FUHSHEA HokS W A 7]1&71¢] S K27t
e =eaFel s A 712717t HR2 ZEY ojen,
Frigoleslg] FoloA MeEd2E, K4 39 7EEE
sxie] el Ae AU, =2 T Aol JE Al
2L Al gold Ao ARHT sy AT E2ATRS]
P, K49 79 v 2g ] FWel-FRle] Jert
Al Feot FAkeHAl A== )

ML= 2E A=Y 2F7e] X5E vwg e, 7=
A ZpolE Bl FEL SFEaH o, ME=g2=Ee] F
T AlelzAe} 7ab X8} fAKSHAl AR EUAL, A=)
2EL gIRE s FAA AFE AT FAFQ A
FE AHEE K49 39 15cm, K-1, K2, K39 H$=
25~4.0cm A ALEAE & T UATH(Table 9).

M= g3 Als=g 2o 7, de, ol #
HES v 2 A3E Fig 59 7o) =EaEgds s

e AJolg Bl FEL slelEd #HE JWoled U
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Table 9. Comparison of body size between developed and existing dress form (Unit : cm)
Size Size korea Developed dress form K K2 K3 K4
category 7th (50%) Torso-type  Torso-crotch-type
Bust C. 42.00 42.80 43.20 43.00 44.00 43.00 43.00
Waist C. 35.50 3530 35.80 32.00 31.50 32.00 34.00
Hip C. 46.40 46.20 46.10 45.00 44.60 45.00 46.00
Bust breadth 13.35 13.80 13.80 13.00 13.95 14.00 13.90
Bust depth 10.45 10.20 10.25 10.50 11.50 9.85 11.30
Bust flatness 0.22 0.26 0.26 0.19 0.18 0.30 0.19
Waist breadth 12.85 12.30 12.30 10.20 9.90 10.90 12.20
Waist depth 8.70 8.60 8.65 9.10 9.55 8.00 9.10
Waist flatness 0.32 0.30 0.30 0.11 0.04 0.27 0.25
Hip width 16.25 16.60 16.50 15.40 14.45 15.90 16.40
Hip depth 10.60 10.70 10.20 11.80 12.40 11.05 11.30
Hip flatness 0.35 0.36 0.38 0.23 0.14 0.31 0.31
045 —e—bustfianes  — o Waist fomess bip atmess Rom ol fJEl WA, U - ¢ 12 EHEF AF YL AH
£ 2AletaL, 7P 9" 23791 CLO 3D ©]838t =#l&
Rt AL E Fels w97 g F 3D ZAEES B3] SujolPo] 7}
. NS AT S EEads pus Ay SsES ALt )
. N ! gy i) Agde B4 flste] Alejz=e o} Al 73t

Sizekaea Develped Develped "
 dressform dress form K1 K-2 K3 K-4
ThE0%  (Torso-type) (Torso-crotch-type)

Fig. 5. The flatness of bust, waist, and hip circumference of developed
and existing dress forms.

g o|glon, 7IEEY HEES A9 MEmdEE 2FER
28, E2AIRXE ) K37F 02501307 T =y aEg
Hwd)] A el slelEd HHEe] g Alo|=Az]o}
A 7k AR, A= AE 2FE2LY, EELARX Y]
0.30~0.35 W& B34, K-35 K4°l 3¢ 025027, K-1,
K27} 0.11°0]3t2 7P W HEES Bt dPolsd #A
HBE] 745 Alo|z=Eo}t Al 73t Z}E, MEEHAE 2FE
248, B2 32 X%)0] 0.35~0412] HYA AT 2l
A, K3, K47F 0319 HHPES EJoH, K-1(0.23), K-
2(0.14)9] A% o =y 2EF) vluste 7P w2 HHES
Btk AAHO R Hol /AEYAL(EELY, EEL TR
27yl Atolz=F ol Al 72k ApR ot 2 UHES Ho|w
AReH, K-1, K-29] ¢ of =g ~E H]mH s,
fﬂﬂ%ﬂﬂ FPolEd BF A Eo| WA veRt T I
o] d¥ol| Ik Ag & F ANeH, 20~244 g1
Jé& AR FEE It JA TS o F U

4.4 £
¥ ATE SYolBe A% 12 SUAE RS BE &

Azt =l a1 JAe] AES Fejek AFE HlwaEint A
7o A= v 2

AR, =) 9] 12 E-2E AF it HelE A8 A3,
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