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A Study of Senior Men's Dress Form Development 3D Digital Technology
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Abstract: This study was to develop a dress form that is highly representative of the body shapes of senior men in their
50s and 60s. And this research was compared the measurements and forms of three different dress forms available in the
market, in order to analyze the body type and suitability and provide a standard for developing and utilizing the dress forms.
After extracting the body shapes of the senior men’s 3D shape, the body type that is curvature on the back prevalent among
senior men, was chosen. The dress form was created as follows: 3D modeling and rendering, printing with a FDM-type
3D printer. The dress forms were 3D-scanned and the 3D data was analyzed - classification drop value, area deviation,
compared horizontal section and vertical section. The results were as follows: This suggested that the area deviation
amount at the chest and hip circumference levels was larger in the commercial products than in the dress form in this
study, while that at the waist circumference level was larger in the dress form in this study. The vertical length of the
lateral shoulder point-waist circumference was smaller, the side shape showed severe curvature on the back, and the waist
circumference was larger in the senior men dress form than the commercial products. The dress form developed in this
study reflected the body type of senior men and, therefore, were suitable for fitting when creating clothes for senior men.
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AgEe] 43 49#] %TH(Chang, 2016).
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(2005)2] 32K S 283 40tf FAQ) shabkal vl A,
Korean Agency for Technology and Standards([KATS], 2005)
9] 18~494] AL PFoZ 331 QAAFAFS o] L8t oz} T}
71573 5844 v/, Koo and Lee(2005)2] 20t <43
o] ¥ A = 2=F Az} Yoo and Shim(2006)2] 20t) F4
o] QIth 7id 5o AF7F UATE HEEF Choi and Nam(2008)
2 200 S e R ERE HES o] g3k vl AP
S A8, Kim and Choi(2010y= AModAS the s
218 A 2EE NEEtH o, Park(2015) 33 7 <l
A 2de 53 200 S HAREY Ad) NS A
ole} o] 3319 FAHolEE E&3 =y E s g
A7) v dout, tiEE S SR Pslal WA
ool Ae FEElem, AlUols dAE mEliE e
A7t Aol

B Are] H3AT Do and Choi2016)014 Ed2=E A9
A AAgE 2FER)7F QAR T2 8-S X5t g E
2| S-S ERISIAN, B AW o] FAe] 7438 A8
o] #3 AF(Do & Choi, 2018)0IME X0l T3 B-y1=o]
=7 UEls e Alye] dde] AAAS 9 AlEe st 9
& Aol oIt} ool AUe] B Bl o F ALt Al E
A0 =3 AU AFo] WidE =alEe] Aol AlFst
the= A7 UERst

IHEE B A7 e =312 s "HEE 7= Ale]
A AFol Widw HH g s aEgS st st o) $
3l Size Korea(2010) 3D H|o|&] F AlYolZ 50~60tH ‘H4d<]
Bt AP S Fstete] =d&F A &gainon, & A
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wel Al =gaE 350 X5 B JHE vl
A A AIAS BAgo N, oF HyE =g g et
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2.1. ALo] EME =AE HE

2.1.1. EFXF 2=

=Y 2E Azl ALg-g FAS Size Korea(2010) 3DH 0]
ZF AlYe] 9 HHAE E83Fth WA Do and Choi(2017)
o] AYe] W AF ERF(Fig. 1)l AlHe] B4 £3£(35.9%)
7b #& FEE A8, AYo] A e Xl 258 338
o] 3DFFE FEBAL, 2 F AYo] P AP AT F
e A sle] AREEISITE AlYo] @Ade] ATkl A @ el B

4

& oyt 5 ¥4l 2Ragle] AN SRS Wbl b
Ehd Fejgict.

Aldo] Ao gmkal Ed i ARl 283 FE2 Size

| | |
60's 16.1% 34.6% BT
| I
50's 21.4% | 37.1% | A67%] mType 2
l ‘ OType 3
e O Type 4
Total 188% 9% | 231%
, | ! ]
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Fig. 1. Distribution according to 4 clusters of age (Do & Choi, 2017).

Korea(2010) 3DEIo]E] 208= AL 6315, 3D} =X
5PE 5 F 34309t}

2.12. E¥4 3D €9

AY o] A AP-E vk st = AE A%F A2 Table 134
72tk WA 3D WF Z2IW Geomagic® Design X (3D
Systems. Inc.), ZBrush® (Pixologic Inc.)& E-83te] AlUo]
4 Ui AY DTN EFA FEHE AN AU o] HA
AA| FX| o} 2 AT B YS 34U 3D=
E] Cubicon® (Hyvision System Inc.)S 83} 317 &
7Fe-e A gsisith g N =g Al = s
F& 3D2TEN] 3DFF FUE FE5AL, Design X ZRL
BE Fgsto] 47 AFRTE SHSIATE 2 ATolA] AR
3 3DZYE 9] AR Table 291 31t

M

22,70 EAES| R I HEl 24

22.1. Al EYAE

A4 2 Fe) vlaol] AMSSE EEaE TR 9] Al =
H&E 3T N SHEE 1B 5 F 450l Al =&
F2 AU HA i X T GACA AT 7EEE, §
=, Yo=Y FEL 71E0 2 FY3IATh AAA =8
2F AFE omB B0 B AFeMe SHX et v
2E 98 mm2 E7IEA 9] Al G sElage
AlYo]goe] gle =g USA Alvaform(Alvanon Inc.) A& &
olAlojel S thAo 2 A ZE ‘China Adult Men S A& &},
AAM AAF A= 75 980mm, FEE 850mm, 3
JolEd 1000mmel ‘Alo]= L& FYSIATE Japan Kiiya
(Kiiya Co. Ltd.) AlF-S @438 =% ‘New Bletas” % 7t
<59 980mm, F12]Ed 800mm, FFolEd 940mmel ‘Alo]
Z A4 E AT 1 Da-mannequin(A-F-&E4He Az
$4o] flo] 7Ik=E# 1000mm 7|0 AZ 2 Fjsiar AR
3, GAeIA ARG 2 71EEE 1020mm, S21EE 820mm,
FHolEF 950mmel =3 2F-S AESIth(Table 3).

o] % AT AFeA Al =8 2EF-2 A(USA), B(Japan), C
(Domestic), &2 AollA] 7dgk =8| 2%-2 D(Developed form)
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Table 1. The production processes of dress form

Step Process Software File
1 Modeling & rendering (polygon formation) Design X, ZBrush sl /.obj
2 3D printing: FFF type / filament: PLA 3D printer: Cubicon, Program: Cubicreator v3.0 GCode
3 Post processing & covered for finish
4 3D scanning Scanner: Artec Eva, Program: Artec Studio .sproj / .stl /.obj
5 Comparing measurement and shapes Design X xrl
Table 2. Key specifications of 3D printer
Category Specification Image
Model Cubicon® (Hyvision System Inc.)
Temperature
Operation temperature 15-35°C
Storage temperature 0-35°C
Software
Slicing software Cubicreator v3.0 (for window)

Inputted 3D design file type

.stl, .obj

Printing
Printing technology
Formation size (WxDxH)

FFF(fused filament fabrication)
240 x 190 x 200mm

Filament diameter 1.75mm
Filament type ABS, PLA, Flexible filament
Nozzle diameter 0.4mm
Nozzle maximum temperature 260°C
Heating bed maximum temperature 120°C
Table 3. The size of dress form manufacturers (Unit: mm)
Mark Nation Company Product S.IZC -
Chest C. Waist C. Hip C.
A USA Alvanon Inc. Alvaform, China adult men, L 980 850 1000
B Japan Kiiya Co. Ltd. New Bletas, A4 980 800 940
C Korea Da-mannequin Men, 100 1020 820 950
Size Korea 2010 989 878 937
C.: circumference
222 /0% =HAE X5 2 FE 24 Post-processing(Hole filling — Mesh simplification)®] 374 &
ek S AZ Al AE] x4 2 A BEAS 93 3D A 33, 3D Scan export format: stIE #1735}
F A9 Ade] B Al A7k AL, 3DEYe] T et
B AFoA Az i 3D2INES Soll A =ElaE 3DFAS] 7 e 34

34
o) F R WA WRE 243
sezEe] H34 WS sk

ZYAE 435S Table 49] 3D27HH “Artec Eva(Artec 3D)

2 ALgdl] 3DANS ANSNT, ATE T2 ‘Artec 3. A ¥ =9

Studio’E Aasted 270 Hloly] BREE Rle 270E K19

stk 3D U2 Artec Studio’®] Edit WS A5} 3.1, AL 8 EAEe BEEXT ME

Hsi o, AL 270 ZHU-S HEBA7|= Registration EaE A ARS-S mdS s 8] A AT
(Rigid align — Global registration — Geometry), 3 Z 3t A7 AlYe] W A EFeIA AU E 7 =2 §39
o]2~E E&3h= Fusion(Smooth fusion), BlolE] A& Al 14999 FFe 1A FE3UTE 13 FE2F B 5 Size
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Table 4. Key specifications of 3D potable scanner

Category Specification Image
Model Artec Eva
3D resolution, up to 0.5mm
3D point accuracy, up to 0.1lmm
3D accuracy over distance, up to 0.03% over 100cm
Texture resolution, Colors, Light source 1.3mp, 24bpp, flash bulb
Working distance 04 - Im
Linear field of view, HxW @ closest range 214x148mm
Linear field of view, HXW @ furthest range 536x371mm
Angular field of view, HXW 30x21°
Video frame rate, up to 16fps
Data acquisition speed, up to 2,000,000 points/s
Output formats OBJ, PTX, STL, WRML, ASCII, AOP, CSV, PLY, E57

Table 5. The body shapes of senior men’s model

View Model 1 Model 2 Model 3

Side

Back

Top
Korea(2010) 3DE|OJE] F AlUe] @A Hx]o] FHA} ¥ ol o] T TH FAslel BF nntew H= s3]
Hlolx 37e] 3DFEE 24 FEATE AU FA BE F FEE et AW Y AFos Ast ‘md2 4ol
WA FH B2o] Aok, wHYE A 28K Fejoll, B AYst] AgATE. o19) o] Aol ] Al A

WIS 5 WL A Uehkor) BB Ze] =l vk Fe] B4 Lolggel Ax F ¥9 FHagle] AN 534
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Table 6. Process of modeling & rendering

Modeling & rendering:

Step 1
P split, mirror operation with shell
Modeling & rendering: Z-Sphere, Z-Intensity,
Step 2 .. .
divide, fill holes, re-wrapping, smoothen
Modeli ing:
Step 3 odeling & rendering

division of 3D printer

st A Jerd FeEidck AW B AA HaR] F T8
o] 4= 7REEY 989mm, S EH 878mm, AHo|EH|
937mme| 1, 540] 442mm, LA 0] 373mm, )77 1EAL
o]4do] 421mme]Ac}.
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Table 7. Process of 3D printing, post processing
Step Process Image
Step 1 3D printing
Printed parts = Assembling of parts
3\ / T
Step 2 Post processing - {
!
Apply putty = Applysurfacer =» Polish = Painting
[
Step 3 Covered for finish
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Back Side
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Table 8. The dress form measurements of 3D data (Unit: mm)
Htems A form B form C form D form Size Korea(2010)
Size(dev.) Size(dev.) Size(dev.) Size(dev.) M
Shoulder length 144.0(6.4) 142.4(4.8) 125.2(-12.4) 132.2(-5.4) 137.6
Bishoulder length 443.4(22.2) 435.1(13.9) 411.5(-9.7) 430.0(8.8) 4212
Back interscye fold, length 385.5(4.8) 404.6(23.9) 405.5(24.8) 388.4(7.7) 380.7
Interscye fold, front 365.6(-2.2) 343.6(-24.2) 376.7(8.9) 363.6(-4.2) 367.8
Waist front length 420.4(47.9) 386.8(14.3) 401.0(28.5) 366.9(-5.6) 3725
Lateral neck to breast point to waistline 492.7(66.6) 463.8(37.7) 446.5(20.4) 435.3(9.2) 426.1
Cervicale neck to front waist length 165.5(-39.3) 198.7(-6.1) 201.6(-3.2) 201.9(-2.9) 204.8
Waist back length(natural indentation) 465.1(23.3) 452.5(10.7) 435.6(-6.2) 433.8(-8.0) 441.8
Waist to hip length 195.4(11.3) 156.8(-27.3) 163.9(-20.2) 180.1(-4.0) 184.1
Neck circumference 393.5(5.1) 362.1(-26.3) 363.0(-25.4) 396.6(8.2) 3884
Chest circumference 1011.9(22.9) 1006.4(17.4) 1050.3(61.3) 976.5(-12.5) 989.0
Waist circumference(natural indentation) 849.0(-28.8) 793.7(-84.1) 812.1(-65.7) 888.4(10.6) 877.8
Hip circumference 1010.5(73.9) 941.3(4.4) 960.0(23.1) 936.6(-0.3) 936.9
Neck breadth 143.8(12.3) 113.1(-18.4) 113.3(-18.2) 128.7(-2.8) 131.5
Shoulder breadth 407.2(28.0) 389.0(9.8) 368.4(-10.8) 379.7(0.5) 379.2
Chest breadth 341.2(-2.7) 336.8(-7.1) 351.5(7.6) 352.4(8.5) 3139
Waist breadth 299.0(-4.5) 267.1(-36.4) 262.2(-41.3) 306.9(3.4) 303.5
Hip breadth 341.5(3.9) 319.5(-18.1) 329.8(-7.8) 327.7(-9.9) 337.6
Neck depth 119.2(-3.7) 114.6(-8.3) 116.6(-6.3) 124.9(2.0) 1229
Armscye breadth 141.9(15.5) 124.0(-2.4) 126.5(0.1) 104.8(-21.6) 126.4
Chest depth(standing) 229.4(-6.7) 220.9(-15.2) 249.4(13.3) 232.2(-3.9) 236.1
Waist depth 217.8(-26.9) 215.5(-29.2) 230.6(-14.1) 253.3(8.6) 2447
Hip depth 239.4(-13.3) 240.6(-12.1) 261.2(8.5) 259.6(6.9) 252.7
Cervicale to waist height 450.9(27.8) 432.9(9.4) 421.0(-2.1) 417.2(-5.9) 423.1
Lateral to waist height 447.0(43.8) 417.7(14.5) 407.8(4.6) 397.6(-5.6) 403.2
Anterior to waist height 406.2(53.3) 370.9(18.0) 385.6(32.7) 343.8(-9.1) 3529
Shoulder to waist height 393.0(43.7) 368.3(19.0) 354.4(5.1) 346.3(-3.0) 3493
Right shoulder angle(®) 22.2(-1.7) 21.6(-2.3) 26.2(2.3) 22.8(-1.1) 23.9
Back-protrusion to axillary horizontal slope(®) 20.8(-3.4) 26.0(1.8) 22.7(-1.5) 25.0(0.8) 242
Back-protrusion to CB horizontal slope(®) 14.1(2.0) 1.3(-10.8) 3.9(-8.2) 11.0(-1.1) 12.1
Back-protrusion to cervicale vertical length 153.4(5.2) 151.4(3.2) 161.4(13.2) 147.2(-1.0) 148.2
Back-protrusion to CB horizontal length 94.4(21.4) 87.6(14.9) 73.1(0.1) 72.8(-0.2) 73.0

dev.: deviation(difference between of dress form and senior men)

2 et

SR E o} LR E SEAE A9 BolA] F
2\ YR =) AlE CE AlEial vls di7 A)Fe)
AU A B9} 2ot 2okt EolakEe] A9 B} =
W AIFE cokel HAPL 2A] Ueldth Al =82l wet Al
Yol g QIAl X5re] HA Azt §EE A glo] B
tEA e n g Alg SgaEe AlYo] BAs Ajalk A

el AgtehA] B & 5 Ak

2 ATl ALe =daE D A4k AlYe] @A BetA]
o] BAR= 7RFEd 976.5mm(-12.5), 31l EH 877.8mm(10.6),
FHEeIEH 936.6(-0.3)mm, ©17H7FEHH] 379.7(0.5)mmo| AL,
FAGEL 7EFA 232.2(-3.9)mm, SFF7 253.3(8.6)mm,
Aol FA 259.6(6.9)mmeIPUCH, L & FE-L of7) 71 H]
379.7(0.5), LEZH7187] 22.9(-1.0), TEZHSASHALIT
HzE 11(1L1)°= AlAEte] Alue] B A|e] Hax|eh |7t
4% MR YERsit
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Fig. 2. Deviation of circumference, between of dress form and Size
Korea(2010).
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Fig. 3. Deviation of depth, between of dress form and Size Korea
(2010).
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Fig. 4. Deviation of other items between of dress form and Size Korea
(2010).
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W = g A AlFe] FETES 918l Table 99

Table 9. Classify of bodice by ‘Sizing systems for male adult’s garments’
(KS K 0050:2009)

Upper drop (M)
-8.2~6.9 (3.6)

Body type
BB : Abdomen protrusion
7.0~12.9 (10.3) B : Thick waist
13.0~18.3 (15.6) A : Normal body type
18.4~32.0 (21.0) Y : Inverted triangle

Drop: Chest circumference — Waist circumference
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Table 10. Bodice type classification drop value of dress form

Dress form A B C D
Upper drop 16.3 213 23.8 8.8
Body type A type Y type Y type B type

Front

Back

Side
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Table 11. Area deviation of dress form by horizontal section (Unit: mm?)
Section Dress form Area deviation Section alignment
A 32329
Chest circumference B 1153.6
C 10941.2
A -6578.9
Waist circumference B -12532.3
C -9834.5
A 8627.4
Hip circumference B 1633.5
C 53435

Front view Side view

Fig. 5. The vertical section alignment.
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A01054799).
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