The Research Journal of

the Costume Culture

[Original Article]

Received May 19, 2017
Revised June 22, 2017
Accepted July 03, 2017

TCorresponding author
(hjha@smu.ac.kr)

ORCID

Ok lJin Seong
http://orcid.org/0000-0003-4414-1860
HEE JUNG HA
http://orcid.org/0000-0002-3706-1363

This work was supported by
the National Research
Foundation of Korea Grant
funded by the Korean
Government(NRF-2014S1A5B5
A02015110).

pISSN 1226-0401 elSSN 2383-6334
RICC Vol.25, No.4, pp.476-487, August 2017
https://doi.org/10.7741/rjcc.2017.25.4.476

Study on torso patterns for elderly obese women for
vitalization of the silver clothing industry
- Applying the CLO 3D program -

Ok jin Seong and Hee Jung Ha™
Lab. of Fashion Design, Sejong University, Korea
Dept. of Clothing and Textiles, Sangmyung University, Korea"

AH| ol2MYl 2NEIE 93t -t b|Bt0jAe]
E2A Y A7

- CLO 3D 7JA=to| AJAH! &2 -

%
o
2}
ol
[ob

*F
3

AFHSL WA A AL, FE]

s

gk

]

Abstract

The purpose of this study was to suggest torso patterns that fit the three main body
shapes of elderly obese women. To reduce time, costs, and also the trial and error
needed to make patterns, the CLO program for 3D test wear was employed. Three
virtual models for aged obese women were use, with the YUKA system used to
produce torso patterns. 3D simulation of test wear and corrections was done to design
optimal torso patterns. The results were as follows: First, for the three models of
obese women’s body shapes as realized by CLO 3D, Type 1 is lower-body obesity
shapes, Type 2 is abdominal obesity shapes, and Type 3 is whole-body obesity
shapes. Second, to design the study patterns, actual measurement values, back waist
length and waist to hip length, were used. The armhole depth (B/4—1.5), front
interscye (B/6+2.3), front neck width (B/12—0.5), front neck depth (B/12+0.5), front
waist measurement (W/4+ 1.5+D), front hip measurement (H/4+2+0.5), and back hip
measurement (H/4+3—0.5) were calculated using formulas. Third, according to the
results of test-wearing the study patterns, reduced front neck width and depth
improved the neck fit and reduced armhole depth bettered loose or plunging armhole
girth and also reduced the sagging of bust c.. Also, tight sidesfrom aprotruded waist
and abdomen improved with the increase of surpluses in the back waist and also back
and front hip c. The exterior was enhanced by displacement of back and front darts,

which distributed surpluses better.
Keywords: elderly obese women(X=d BJ2F0]%), silver clothing industry(&BISJZ 1S,

obesity body type(BFEFF), torso pattern(EEs #F), CLO 3D(7FFEF
o] Tz 7))
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I. Introduction

Ao g 19] 977} wolx= 1
Jlola, TEMEH 60~70t =
o7 ogELe
43 £714, XHJBl 7d7h+ EHE FASH=H &
£ oA %= Hdolth ol2gt kdFof thigt &
A2 AW o2 H9E WY off #ofo Akjio]
A 715 1 QY 'S A vl FA|
A 58 AREE 713 VIR go|ZAEY]
WSl 3, of7FAIZHS] &8 o2 SFEHY7 HolAH
Al o Eo] it IHETL ot o, AAEolA &
gr= 9 Eo] YAET|E ok, E3A ET Fa%
REoZ fFEI Qrtk(Lee & Suh, 2010).

I8y Ldo R Z44E AP Hils A =1

T oox oM ol

£3] =9 uEtel e Aol F71A4S 717} Aot
A%, S8, %oﬁqgaﬂt 27 3718,
BRgEs) 2 ehtom, thejoh 2o o

AFEEL 7o 7‘] Ao Uehgth webs s
AA Al F7tote HiEHF dFol=d Y B, HiE
fet 7heolAl= SHAIEY Y HHE Bt 24
7} @ Q2 (Seong & Kim, 2015)3}A|gqt, H]|9to]Ad-2 9
Lo gt A7 o] FE5to] Bl ol »yAZIE &+
Aot AEAQl Y3l AA HvEAIF Q] oA}
£ Ao R g AFEA oY o] ofe A
Zo]th(Lim, 2010).

F|oll= gAE Ao BirE FFor 3D &
29 Z83 fiddo] o|FoX 1 QleHl, 7t
2o AP olstnE et Ak AP
AWst= Zo] 7ot off @A He 47
= EY & 3ol B4 7] DA AE AF HlES
HIES A =8s 29 4 AL, Ot Hde
T AGe Sl 7HEe BRtolA Aol A
D= D o], FEA 7= BAHE AP &
4 Qh= AHo] ok (Kim, Choi, Jo, Yang, & Na,
2015). ESF oJEHAR] WA wE sfeHAFo] &
olstiL, 3D AlEde| S BT 7MY M8 AEUT
FHE 5= 24Aste S4E &5 A 2
AEE SIS = ouE AFWFQl &A1Y
e prgo] 73] 7hssto] oFAlE ATy ik

27 - 5135 59

F=0] 7FsstA 2 Ao|th(Lee & Sohn, 2011).

o|e} o] HAd Ao Fit7|&o] BotEH
A 3D AMe) A2EE 28T ATE BU A
A 9ok 1 % R SHoH 3D el
n2I9e olgT MRS By BEL FaT
BRoR ge A7t sl gk A R
of S AT AToIA FHelel AR
£ o AZEQ0j(Clo 3D(EEHF ﬁw) DC
Suite(A] & st), I-Fashion(A=tfstn)E 23}
of vz st AAReleh FHgRte] Wt 2
b GARRE 202 Uehgeh

Choi and Do(2008)2} Do and Park(2010)2 I-
AXEQ o2 ALESte] AA| Holot 7}
A0l 5 W) W59 1, Kim, Yin, and Song(2014)2 3
7}A] & 13(Clo 3D, i-Designer, 3D Runway De-
signen® AHBSlol 2to] ArelE AZeked, 7 X

27309 299] A1Reo)d 1Ao7t g B A
Zpejop Mg SEEAR fARE A0F Ut
Hong (2013)¥} Lee and Sohn(2012)¥} Yoon(2013)<2
CLO 3D X2 I3e ALgstel 7H olsh A4 2
o} e EWaT, Aol ol2e A
Q78 virez AR WL sk ATolA 7}
gare] ABE BN Wekg AL AT (Hong
Kim, & Uh, 2015; Kim, Hong, & Uh, 2014; Kim,
Kim, & Park, 2014; Li, 2013; Lim, 2010; Lim, 2013)
7 ol 24l
T B ARL oln] g 2L AH 52l
3D MR Z2IWE BRtol FMRDE A
SHL YUKA Al281E ol gsjol 24 €92 4
b 2, 3D ABACIES B ZHIEY W WY S
to] dHgE of o] Agol Aot EEA ¥
AAsh=t A-520] Stk o]#et kd Hlvtel/d 9]
AlAo] gt FE} AT = JEZE WFE
S £¢ & ofyd, 959 i R 7xAtRE
G50 eSS SHSAE 4 UL Aol

designergt=

2D i,

|OR)

Ol

e o

Il. Methods

1. Selection of subjects and production of 3D avatar
H A1E= APA(Seong & Kim, 20155 L
2 ot ‘A5RE Tl JAARA]F=RAP AR (Korean
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Agency for Technology and Standards, 2004) % 60~
79419] k| o/dS 42 E Rohrer A4 1.6 °]4,
ADFAFBMI) 25 o4, EFA-E(WHR) 0.85
oldZ WEA7|= HTtA S AxydHo® HAAst
At EQF 57 TRl RIAASFAL A RS AEE
o] 52 AR A%, 60~90M7HA 5 HFAZ A
gk vk, 62F TRl AAX|F=RAF AR 60~694]
TS AR ARkl Qlof df & fdx+E
Shfjsto] Atstaat 5249 JIAARE A5
AR Hd2= SATE T 230l e J¥AE
A3t 65889 AwE AHESHRITE. (Table 1)< H]
T YIS 2 ALY IYUSE BAT ZeR
Al 7}A] H]9EA]4(BMI, Rohrer, WHR)E HF WHE
A7l A9 340%S AT OR YTt (Table
0 AP AL(Seong & Kim, 2015)0)4 E5= 37}
A HTR-E9] FHiE CLO 3D ZEIHE 5o
HAsto] AAGE Zo] 1, (Table 3)2 Q14 2F F&o|
A HITHR ] AlA|Afo| 2ot} BRE BIRHR-E
F 38 12 A Bls) w7 EEt s A9
0|1, 53 2+ Y7t HIvtsiA 7HERE HiZEA] 4
AFEHE olF= HWFoR JA7E FEe ER]
T A Foltt. {32 AA|7F B|vtstARt #+3 Fel
Hrg o g AAHTE A Folct.

2. Design of torso pattern

CLO 3D Z=2Id0] o8 7= 37] AP =4
ujatoly ojuletg ALgsol Ao URS S,
THE AAE fdl vnddS st vl
3 A4S o dtuAgoR AgHT gl 93

wAgolT

<Table 2> Body types of elderly obese women

Group 1 Group 2 Group 3
(Lower-body (Abdominal (Whole-body
obesity) obesity) obesity)

Front

Side

Back

)
|
)

(Lee, Yoon, Park, & Nam 2013; Ryu, 2001)S A=
sko] ZHoJAX1 A3, 7hE HiEY| 9 BIvto g <ls)
£9] 3=kl SHaAT WY S ol YEh,
o2 et 4 JES PAT Befo] & ¢ 27, 7
FAANA SlEjet JYolR Eole= EFo] o]
QUARE G & G 9850 ol E2a
PRyu, 2002 M| TYBOR AFBIAY 1]2Y

<Table 1> The obesity diagnosis criteria and number of subjects

) o Number Obesity rate
Index Diagnose criteria o
(7o) 60 age(n=195) | 70 age(n=145) | Total(n=340)
Obese class 1 25~29.9 300(88.2)
BMI 27.53 27.50 27.52
Obese class 2 >30.0 40(11.8)
Rohrer Obesity >1.6 340(100) 1.82 1.84 1.83
WHR Obesity >0.85 340(100) 0.95 0.98 0.97

Rohrer=Weight / stature (cm)*x10°
BMI=Weight / stature (m)’
WHR=Waist rcumference—Hip circumference
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<Table 3> Body size for 3D avatar (Unit: cm)
Item Lower-body obesity Abdominal obesity Whole-body obesity

(n=95) (n=126) (n=119)

Waist height 92.32 92.24 92.21

Height

Hip height 72.83 73.90 72.57

Bust circumference 95.54 100.58 97.15

Waist circumference 88.28 95.62 89.78

Waist C.(omphalion) 97.54 99.06 94.86

Hip circumference 95.45 94.77 94.52

g::;‘crz Thigh circumference 54.06 53.02 54.10
Knee circumference 35.82 35.37 35.39

Calf circumference 33.42 33.30 34.43

Upper arm circumference 29.56 29.81 30.52

Wrist circumference 16.09 16.13 16.45

Interscye, front 32.95 33.33 33.59

Back interscye, length 36.02 37.03 36.81

Length Waist back length 37.97 40.32 39.23
Biacromion length 38.76 38.86 39.06

Arm length 52.45 53.32 52.60

@2 otHlEre] 2kolEl ZejolA sfiElE viE 45t
WAl o2 MAAstl) ol HH4AE AP ATH(Lim,
2013)5 a2 St 07 YUKA T2 13 &3
jEH-& AZota dxf IFIZ AASE & CLO 3D &
2IOHAA dxf S E2(9 AlEdol S Algst
Wjolnt. o= et WS A AJHlolA Bi=
A2 G 40l 7hsste AdEE I &
= 10*7;:.01 U0 YUKA ZE2IHA sfelS ohA
Q= WAZFZo] glo] AAY 4 Ut} wetbA
ole 54 HIF R 37HA] APl &

ARt EEA Y /TS A5l HEolA oY
91 4 GAE AA AlEEoldste] HES ¢4
AlskATh

i

o r{r
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e o
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3. Evaluations of virtual garment simulation

24 939 7hyzte] Wrke 99 Agd e
3L (FHEE HFYE f149 CLO 3D Marvelous
Designer v.4.309] 24l WA 07 A& 0]HS AA|

shotct. 7Hgzte] Woks

5 A=

o} 1

1) Fabrics for CLO 3D

2) E24

g ABdold 2 BAE
9292 Blwste] AL,

Aol AHgH A= CLO 3D =2 T3
o] WA=Elo] 9l Real Cotton Cloth VIE 7
a5ttt

3) Opacity:= A2 W2 g €4 & & U= 7152

4
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5) Show pressure point= OFH}E}Q} SAfo] T
Fofl HAlgo] BEshir], RE7} Be4E o
7 A3, g B gAYS & 4 Ak

6) Appearance evaluation:= A18§1=(Lim, 2013; Kim,
2007; Yoon, 2013)& ¥=x3slo] gd, &, 54
of tiet ARl B, ZF 5-919] 73, 71EAle]
AA, AR 5& BES 57 AxZ B}
St & H7FEES 2783011, B 9
Foe A3 A7 10918 AAskA

4, Data analysis

2 Ao AFE SPSS 21.0 EAZE IHS o] &
o] BAstgoH, WE 7k9] HfolS EA5}] 93
EAFE S (ANOVA)Z Duncan TestE ARHE-oFTH

. Results and Discussion

1. Evaluations of virtual garment simulation for
comparative patterns by group
Ly HTo o] Aol Aottt B2 A4S

<Table 4> 3D appearance of comparative patterns

wAgolT

Wstn 2 ARE MUY TR Aus A
W2 A7HE (Table 4)0] ANSHAT, 87} 2t
£ (Table 5yo]l AAHATE. 99 18 FuEA} 2
3 grsglel SRRy HsleEdel olgt B
of B}, HjdgolEdo] 097} 2ol Kol AL
ujg, ThE Age] uls) LA A FHE $4
e & 4 9, 99 2= BEUF WL FEo) 2
o B Egro R Qls) W) $et 913 HaleEd
£ ol97h B3 HAgolEdAE olfrt Mol WYE
o] L-ghilg w1 gtk EF HrjotEst By Ho
2 2e9lo] o] Gxoz Be k. £ 3%
99 29} fAFG S el 9ee ¢ 4 Qe
Y olwgsl ATte AREE, 2EEA0) JHs
£ AP 2 Aoz Yt eEdE R
2 A48 A4sithiy BEe4de] Y1 27 ol
£A%e e YA Ao BT gl 4
£ 7hsol HlEA AL §9 12 W U] £ 3
9 L Y3 PA ve] Asg Be} By 27t
SEd40] ol HAE Bl WAL, o]
L AALEE Eoe o ALY Aol o

Simulation
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<Table 5> Appearance evaluation of comparative patterns by group

63

Group 1 Group 2 Group 3
Item F-value
Mean S.D Mean S.D Mean S.D

Natural neck line 2.63 0.52 2.25 0.46 2.38 0.50 1.17
Armhole 2.88 A 0.64 2.00 B 0.53 2.38 AB 0.65 4.80"
Front & back interscye 2.75 0.46 2.25 0.46 2.38 0.51 2.33
Ease of bust area 2.13 0.64 1.75 0.46 2.25 0.55 1.94
Ease of waist area 2.75 0.46 2.13 0.64 2.50 0.59 2.61
Ease of abdomen area 275 A 0.46 175 B 0.71 213 B 0.66 7307
Ease of hip area 2.88 A 0.35 225 B 0.46 1.63 C 0.68 15.44™
Position of waist dart 2.38 0.52 1.88 0.64 1.88 0.62 1.84
Overall appearance 263 A 0.52 1.75 B 0.71 2.00 B 0.68 463"

Y p<05, 7 p<01, 7" p<.001, A>B>C

AXH, 40~60t H|TF]dS A Kim(2007)9] A
TAe} 2t sEEE Y Ae, e AFolA Fd
=89 o7t Boh, 4 £3t ¢
pou, Hj B FHALE /3 2%}
TAA UERAL dEol #9219 %
o §@3004 FEHAA YEt &
Bt meEhA] ol BRI e R Eﬁﬂﬂ oK%
Zolet ArtEEaAe A, FsE=a% ¢ H°é
o|=d|9] offgol et EAo] Bagt Zo= UE
S, o R HiEel WE 4F tolE X9 A4
A st HF AFLFS HAASHH
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2. Design of developed patterns
FILUYS) JPgel Bt AR MBOR v

S £A5¥EY, HA ¥R g2 AF5EYQ &
E3 AsZol9 ZAA mHd, AriEEAY Ao
2 g o] A &gt Aoz yeh, A7YEH

A

< A7EEHE 7IRBL2H4)RE lem E9FIL, 54

Bl Yy} LA ASAE ol8stAnt A

LsemE £0] d7kasdide 2853

s REET FAV AAE FdE Hol2

74 orltﬂ. Afo 17101(‘”“)‘2 0.7cm E0fF0] A=
l ), A=GF A1 O|(FF), A

2sIAT. E=d #99 =%

O]—t—

SHAl ARESRAL, FEUH]E 0.5cm 050l SHEZlo]
= lem £33t} 4529} wjY] EEE F5E
0 & AR @S 7N S8l delgEdls 1
2 F1, F32EHS 0.5em 71YF YIgolE
A= lem, HY30lEd= 2em 7|9 e}t JFolE
#9] oS HISo3t.

ojFo R AAAQI Q¥ Fotzlov, /3 19
AL ok £ FAlo] 9lo] o]& =t A5 s &
AZE 0.5cm 2SI, FSAA00A S22 Pl
Ho= 5012—: —E—%‘:—% 0.5cmE F0F11, oA
Sem Zo] §Eet Jgo]
T ESF A Ao]
5 = AUFITIOIES] 917
ZA5t ARFS v‘i«{ﬁ}cﬂ o, FsgtolEE

245to] ofRFE B

rulo
=

B 1 P mlo

)
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20l
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N
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3. Evaluations of virtual garment simulation for
developed patterns by group

N EPPY SRR HHE ATUZY TP
o] Ao} o7t ATE (Table 6)F (Table 7)°]
A A 5H -

o] AWK (Table 6)°] ATHF
o EZlolY H4ar BEEY 9 55
QI SHAA BHH 2570l 42

& sy
A3o] A

&=
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<Table 6> 3D Appearance of developed patterns
Simulation Strain
Front Side Back Front Side Back

»
{ '

Show pressure point

Opacity

' |
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SEOIU mho] AL, drksEdE e AFo] & OS2 QI offrFo] Hgo] ujEH o] ejyo] FfH
SIEQITE &, S{Ejet v EEE QIS SHe] g4 s € & Uk Y7L A= (Table 7)01A4
g2 FAslEEd et FAYFelEd e AR Stk B0 Al AlY HEFolA vl A=A g7hEo] v
Al dd oo EUET S4a= AT 3 wdFol v AFLFol d HREAFo] Aot
o759 S7h= AL FFHHOIES] fA0lE IS &+ U

<Table 7> Appearance evaluation of developed patterns by group

Group 1 Group 2 Group 3
Item F-value
Mean S.D Mean S.D Mean S.D
Natural neck line 4.38 0.52 438 0.52 4.38 0.52 0.00
Neck depth 4.38 0.52 4.13 0.64 4.50 0.53 0.91
Biacromion length 4.13 0.83 4.13 0.64 4.50 0.53 0.81
Ease of front interscye 4.13 0.64 4.13 0.64 4.38 0.52 0.46
Ease of armhole 3.88 0.64 4.25 0.46 4.25 0.46 1.34
Front
Ease of bust area 4.00 0.53 4.13 0.64 4.25 0.46 0.41
Ease of waist area 4.13 0.64 438 0.52 4.25 0.46 0.42
Ease of abdomen area 4.38 0.52 4.13 0.35 4.13 0.35 0.97
Ease of hip area 438 A 0.52 375 B 0.52 425 AB 0.46 377
Position of waist dart 4.38 0.52 4.50 0.53 4.25 0.46 0.49
Armbhole depth 3.75 0.46 4.25 0.46 4.13 0.64 1.94
) Front armhole width 3.88 0.64 425 0.46 425 0.46 1.34
Side Back armhole width 4.38 0.52 4.13 0.35 4.25 0.46 0.62
Position of side line 4.38 0.52 4.38 0.52 4.25 0.46 0.17
Neck breadth 4.00 0.53 438 0.52 425 0.46 1.14
Ease of back interscye 4.00 0.53 4.25 0.46 4.25 0.46 0.70
Ease of armhole 4.38 0.52 4.00 1.31 4.50 0.53 0.72
Ease of bust area 4.13 0.35 4.25 0.46 4.50 0.53 1.40
Back Ease of waist area 4.38 0.52 4.25 0.46 4.25 0.46 0.18
Ease of abdomen area 4.00 0.53 4.25 0.46 4.63 0.52 3.09
Ease of hip area 4.13 0.35 3.75 0.46 3.88 0.35 1.89
Position of waist dart 4.38 0.52 4.25 0.46 4.38 0.52 0.17
Appearance of front 4.25 0.46 4.50 0.53 4.25 0.46 0.70
hosuitle_tte Appearance of back 4.13 0.35 4.38 0.52 4.50 0.53 1.29
Overall appearance 4.63 0.52 4.38 0.52 4.50 0.53 0.46

tp<05, 7 p<01, 7 p<.001  A>B>C
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4. Suggestion of torso pattern for elderly obese
women

ojAte] AFAIE HigoZ =y H|ghe/gQ] A
Foll Aget AAH HEES D 5 Y= HHo
EAL Y& AAIstaLAL gt (Table 8) A o]
4Q93%t A71YPT v ZPFY AAALS v @t
AT Aol (Fig. 1) EE24 UF A=HES A

<Table 8> Comparisons of formulas for pattern making

(Unit: cm)
Items Comparative | Developed
pattern pattern
Bust circumference B/2+5 B/2+4
Waist back length Mze;ied Mi:iszed
Armhole depth B/4 B/4—1.5
Front interscye B/6+3 B/6+2.3
Back interscye B/6+4.5 B/6+4.5
Back neck width B/12 B/12
Front neck width B/12 B/12—0.5
Front neck depth B/12+1.5 B/12+0.5

Front waist measurement W/4+1.5+D | W/4+1.5+D

Back waist measurement W/4+1.5+D | W/4+2+D

Front hip measurement H/4+1+0.5 | H/4+2+0.5

Back hip measurement H/4+1-0.5 | H/4+3-0.5

Waist to hip length 20 20
Hollowed amount of back

. . 1 0.5
center line (waist)
Hollowed amount of back

. . 1 0.5
center line (hip)
Hollowed amount of side line 1 0.5

Added amount to the front
length due to the front 3 3.5
hiking caused by big bust

Bust point-bust point B/10+0.5 B/10+1.5
M M
Neck point to breast point casured easured
value value

B(bust circumference), W(waist circumference), H(hip
circumference), D(dart)

wAgolT

/\1

ot
VJ* >1
o
_EL

l“}oq*é«l EUEEE Eo)7] A 1F
°J94 A= RS 535 AA £ FRHsIEE
g, FdBelErty A+g A ste HAoR
HES A9 E, ol2 o Ax=H mEe] FE
7b 718 &5 Hloju $A4 R oEe HojFes 2
= UERRAE. Tebd &2 A= 7124 e
FHIE FABHHA 54 Hgk £9ol d{FS 71
Hoh, 4 oRFY 1E HiES FoiA A 3
£ FABHEA AAA S AT & Qe g
< AFstaat skt

A7IEEE AAH o= off7t Wol B2H4E lem
£ A5t 54019 JHolddols ASAE
ARSI, AsHole ArisEdA A A=
g o] Ao v AFRT 1.5cm & BA4—1.5
2 QA iAo 49, 29 S FA
AAA EAL 2H0 101 A=A do|(YE), A
ﬂE%*HHH wgo] 9|

o,

=]
R
o
=

Eu)

RS B AEe d =4, Bl
B 4.5 ddsEE 520l HEL olE sl

B2 B/12-05

B/12405

B/A-15 Neck point
tobust

point

I B/10+15

Waist back
length

W/4+24D

wia+15+D |3f1

Waist to hip | —»|[¢
length 0.5 |}

H/4+3-0.5 H/4+2+0.5

: Developed pattern
: Comparative pattern

<Fig. 1> Developed torso pattern drafting method
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B/12—0.5, B/12+0.55 A &3}t I EY S 99
olEd|9 B, Aol vl EEE SHY FHd
A sds] Yol et offFe] wjRo] "agt
o, £ &9 dolEet FgFoldl dfgs 71
Hr} 95| Ed|(W/a+1.54D)= 2 8|5t & 7
3|2 SE|(W/A4+2+D)] 0.5cm, Aol EH|(H/4+2+0.5)
of lem, FYGolE(H/A4+3-0.5)°] 2cm®] gt
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