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A Comparison of Fit and Appearance between Real Pants with 3D Virtual Pants

Youngsook Kim, Siya Yin, and Hwa Kyung Song%
Dept. of Clothing and Textiles, Kyung Hee University: Seoul, Korea

Abstract: Several retailers such as Target and Kohle’s and their vendors have piloting the 3D clothing simulation pro-
grams to produce garment samples. However, few studies have verified the virtual fit information and 3d visualization pro-
cess for pants, and no study compared the commercial 3D virtual programs. This study is designed to analyze similarity
of fit and appearance between real pants with 3D virtual pants based on three 3D virtual programs (Optitex, CLO 3D,
and i-Designer), three lower body types (slim, normal, and thick waist type), and fit status. We selected a representative
model for each lower body type, produced their custom pants according to Lee and Nam’s method(2007), and took photos
of front, side and back view for visual analysis. Then, we virtually tried each model’s custom pants on her parametric ava-
tar developed by manually inputting their body measurements using the three 3D virtual program. Thirty fit experts com-
pared the real fit to virtual fit. This study found that ‘Optitex’ and ‘i-Designer’ can visualize more effectively than ‘CLO
3D’ in many fit locations. Regarding the body types, 3D virtual program can visualize pants fit for ‘thick waist body type’
more preciously than the other body types. With respect to fit status, it does not affect much on the similarity overall.

Key words: virtual garment(7}°3 2] 5), pants(8}4]), fit(5t-2-A), virtual avatar(7}/ o}u}E}), visual analysis(%] 23 71)
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Measure)o] AdE = Jom, o]& &3l UAl
< ANE & Sdth(Park, 2009).
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3 7P fARRE 2= vlo] A Z (scanned myselNE 33HY
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53 JTHNam & Lee, 2008). olol] A2t 1TAYS &
&gk 32k 7P AlZEE QIEUIS o] &gk AP,
7P, 28Rl A ARYE ToF EEEI A0 (Lee,
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= D&MAIY] ‘Narcis” 5| 3L, 7 9]9] 95 e} vz}
Q1] FETrt B2 AXESOE ‘Maya’, ‘Tex 3D’, ‘Max’,
‘Poser’, ‘Soft Image’, ‘Fashion Studio’5-°] 1THOh, 2011).
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(Kim, 2006; Ko, 2009; Lee, 2007; Lee, 2010; Lim & Lee,
2012; Oh, 2011; Park, 2007; Park, 20107} th¥-&-o]t},
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3D, ‘i-Designers ©]-8-3te] vEx|e] 7Pdre] JdE|el AAIZ:
o] AEjzte] &% fAREE =23 8 A H, U A
ol wt WAL griste] 7t o] s %4’5‘}3’—1
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Hlwsle] delslE 4= e AV E & g Hew *P‘Eﬂ
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2.1. 3D 7fatEte| =28 MA

A FA B shaelA 7P wWel AREIAL e d= CLO
9] ‘CLO 3D, Y¥ Technoa®] ‘i-Designer’, ©]2=2} Optitex
9] ‘3D Runway Designer’, & 37l ZZ2 138 AA3IA T

2.2 O/ M A ANAIZ

E AFolM= 2030t A9l $A F Size Korea®] Ha Al
ol sfigatar, g4t KS K 0051 A1 oA &5e] 2|4

Table 1. Body measurements on three representative body type models
(Unit: ecm/kg)

Lower body types

Body measurements

Normal  Slim waist Thick waist

Drop value on 'KS K

0051' standard 14~22(18) 22~38(25) —4~14(10)

Drop value on representative

body type models 16.6 27 96
Bust girth 88.7 78.7 87.7
Waist girth 77.0 64.0 81.7
Hip girth 93.6 93.7 913
Stature 161.0 163.2 167.0
Weights (kg) 52.0 52.0 50.0

Drop value=hip girth-waist girth

(2009y2] 3tol8 AF FEIAM el U= F=w(EFHEel
Ed-slEEE)eRE BR7E SE7t 7l AF EE0F A 9
o7} & AY, 22~38 ecm(H 25 cm)}, HEAE {14~22 em(H
18 cm)}, 7t 2 AF F2l7F 23 o7t 22 AF,
-4~14 cm(3+F 10cm)}el 3FEE HEAFRD T 3%8S A
=
37H4 7Vt R ool hdrd FA Al s A
F % Lee and Nam(2007)2] vIX|3 il A= A] g
il# P2 Ay =Gty A D hEAFRde) Fa

A X9t FFAIE Table 13+ 72T},

r_ o _

2.3 ANECIE I8t AES ME ¥ UM Bt

A8E-2 Lee and Nam(2007)2] ¥IA|¥E el A =L o]
o] he] A 2de] wpA] F 38 FE(A100%,
FAI15.0 gm2, 571030 m/m, 2 (plain weaveyS ©]-8-5}]
At 43 2= sEjEget Xl ek ANE
Hrtslr] flste] MEE WEE AZSHA] %

% 399 gEAYEdA APE-LS FEA7 —?'F, TdAE
15mE fAlsI 3 - & - S ARS %L%‘ 3}‘3313}.

AA 2ol JrHE 9 A
H =22 tiRtel e} 874 é%"]ﬁ"ﬂ Ui {‘?}@‘ﬂ Olfsﬂ 1]
2lo] FHSkaL AlZHe Aol W o 3st HF A -
A Z 3082 ST olEelA &Y% onAE #HEe}
Al g%, BAE HrkekAl sk

gk W r)ElEo Oh(ZOIZH ArE ;Q-zg]_oq A .5 .
ZHow 2R F, s, sleEd, dPolEd, Wk
S, A=ol, v |Hle} vixde], A 9x] #E F 15
Frow TAENUTE I EE 33 Likert =S o]&8k]
AL ok B4 Blehy3E 2T FhRZISIc,
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Optitex, CLO 3D, i-Designer®] 3D 7}d2he] Z 2o
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3D scan i i-Designer

Front

Side

Fig. 1. 3D scan images and avatars of the three programs for “Normal
waist type”.
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A QA 3D 2= 7 Zrae] ole}, gl sk A
Fo F== Fig. 20 A ST

ohulele] E4L AT, Optitex Z2Z o] AH o] &
718 o4 ohlels mFeiAe APE oz AlFEe] Ay
=3 et ouker QARG Y Al 71, Eol, E4, VH], 7
59 g5 AH rhssRNt dFA7|E 2o BUFs s
o} 7]8 opulelr} wl=ile] Fe IFE Ao} Y3 317
H AfelzQlo R, dh=t of/de] ofnlel A|F} A] Fol ZojR=
o] ek ¥ CLO 3D9] ofufele 59X IAlE &

7Ho 2 AAEJS A A7} 7)ol wE) Hslsle] A= &
o] v]go] AAzEE FHe| AU

i-Designer oHlElE 3% tert ko2 Wl ¥=27} 7|8 X
2= tve Z2ae] opnfele} Hlwrt BrFssisith kA
2 ATE 28k 3D 27 o]u|AE i-Designer 21O Z
e, opl, slE], ¥Wol, &, WE, 454, FFH F
o] & 71 SIAE AEA AT H, 71 oplelR
ATt o] 71 ohutetel] HEAY Rde AFE oY
slo] Mgshs o g ZF AF o oputels AT

ofufe} 4ldke] Ao FABIAM= Al ZEIY BT Al
of tigk AA 7IFEe] AEA Edte] AHe] §F B FTRE
t2A 44 4 gl fle o] ek w2 A
M= Al oputere] ARS Hlwsl] flste HEnlEA, &
YA, HEHE Vo2 v e

3D 2703} 7F ZRaES] ollElE FRsle] onXE A
E3| & A3KFig. 2), CLO 3D9] oMleR= &7t 7= Ad
7 BFA PN AA QA vl Holr). AT slE| 7}
2 AFe] e, dEoldrl= A A< vlsBaAR 9
GolFAle B el el FHe o AFdde] o &ysil
FA=ATE. Optitex®] oFrlel= slElollX A7kx|e] Zol7t &
3L, FEyuiel Jdidounls A QRlEg ¥ Wout Jye)
FAZE AA QAR g BHE o], Yol HH =T} AA|
Ht} 34 x8s= A0F YERTE i-Designer®] oFrlER=
Al AFe] AW F=elM AA AA9} vlek 2 0= Vel
oy =1 AR vy Az, REAYH s & A9
Aol FA7E B gl BAHE EAFo] Tk

HEA|Bi S PAD SystemAle] TIR|ElO|AE 0|85 DXF
F2om AFe H, 7t 223 AT WIS &Ale]
5 AAS ol Agalr] fste] Al 9T =48
KES-FB AlZ=glom =245 2448 7F Z2 a3 s
ok B3 HE B 2 ASE FAsA ] flste] AA AF

Slim waist type

Normal waist type

Thick waist type

3D scan

Optitex ———
CLO 3D -eeeeeeneeene
i-Designer — — — —

Fig. 2. Overlapped front and side silhouette for 3D scan images and avatars of three programs.
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B Ae] AHSE AAE 2hsle] PG HAL THIHel S v
2 sglel] g3)sich. wp & 389) AFeold simulation)S
A 7, 35S AR el 232 BAsc

2.5. AX|Ete|e} JHES] RALE HIT =4

7P e et ARl o] fAEE 2RO W) A
W, A e wet vl BAEe] olF i3l AAIRke]
LA 7t AP 5 ARG 308A Fig. 39] o]
HAE AT F, 7} 79 fFAEE vl GrkeiAl stk &
AME H7VE- G By} gEof g - & - S| ARl
SN AES FEt] F 24850F SN W EE
A Likert A=[1- (% FABEA th~54 (¢ FAFsIh]

2 Agsigrt

2.6. SAHEAMuY
SPSS 17.0& o]&3te] UURAHEA (one-way ANOVA) %
B 2E (Duncan test)ell 23+ tE0w AR S o) =2

Hd, A, B2 2 AelE AT

3. &zt H =9

31 ZE2OH ¢ 2ARFAIT WL ARt

Table 2= BHA AR5 T2 M 7PFEre) g e A
Zol g zke] 3 FARER 7L Bl wAHE AAIG Aelth
Optitex®} i-Designeri= WHH|9} Zo], &o], 4 - FHAT 3
EojlA My o=z CLO 3D Ru} FARZ B4 H7kEeidh

Optitex= @@=l Z2a T fAR7E 7HE =741 37}
AT}, i-Designer 3t FYPIEAE AYstaiie EHE
ol frAksh wlad gtk sl CLO 3DE ¢ - F13]E]
SdoM T A= HwE =03 O S dES HwE
Az Eole} FARBHA] 2 Zlo R W=

i-Designer= F8]2}d9)x]9} viA o7t tha 23] H]
Slo] FARE L W Aoz HrE Q) AbEolel FA9X], 7
<71 o8 Zaade) Hal Akt Edvh viRdUElE
CLO 3DXt} FARE =UATE Optitex2.The WAl H7FE R
th A4 -5H AFe Optitex® Tt FAFEZ} Wk ¥lwE] A
Azrele} FARIA ehokth. whA, SHAFL Optitex T}
AE7}d ES9kT)

CLO 3D & - H3lg|a9lx]e] A= F A H7kEe
U AEol, v o], uixehn], AR gEe] fALEE
Optitex$} i-Designerl] H13ll @A 7=t

AFFEEE AHEE, S5 & - e Ed e
ojmgt zfol7k EANSA] Pk Al RIS FALETL
3.7~3.9% WA AR} fAkeE Zlew HrkE AT o4
JolEdl= Optitex®} i-Designer7t Z}F 3.8, 3.72 H|aa] 24|
zZtojel fAgloH, CLO 3D olit) ¥ 312 nEo=
B =k AYEolEH] fFAEE Optitex’} 3.62% 71
=9kom, I oS i-Designer’} 3.1, CLO 3D7} 2.99] <=9
o}, & FddElEdE Optitexe} i-Designer’t 2+ 3.5/3.3, 3.4/
3182 BEOY fAlER HrlEglen, CLO 3DE o|Eth
w2 282,692 AA|Fole} FARSIA] e¥oktt.

ynle}l Zo], golgiela] SkelE| iR 2R a7 fo

Virtual fit

Actual fit

Front

Side

CLO 3D i-Designer

Fig. 3. Images on virtual pants fit and real pants fit for the assessment of similarity.
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njgk zpolzt EANEA] Fpoem Al Z2ae] {FALET}
3.5~3.62% HrI=E STt v, HsB A= p<0l FEolA
frojual xpol7} AP, CLO 3DY] FAME7} 4.002 713
=9k}, Optitex®} i-Designer= ©|H.Th W2 7} 34, 282 33
7HEISi). Aol Optitex9}l i-Designere] +AF=7F 2+ 3.5,
3.62.2 CLO 3D9 312t A HAEAT wxdol=
Optitex”} 3.52 7F¢ #AFISL, CLO 3D9} i-Designere= 7
29, 26072 AHAF|S}F v FAREA] Tt vEAIEUH]
£ Optitex”} 3.52 7P FAKRICH, CLO 3DE 2.69% H
WA AR Eelet FARIA Tt L] HIAE oF - HEL
Al Zeade] §AMET) 3,034 BEREZ BFrFEQdo)

AAIRe} 71NN HAQNRE Z2afTE fon|
gk Zpol7F EANSHA] e¥Skal Al Z2ae] FAMET} 3.5~3.62
2 HrhEQth. 94171871 i-Designer®] AK=7F 3.72 7}
2 =4 B =

Aol FEoA A - & AALFAL Optitex?] FAR=7}
3.532%2 7P =4 WUHERA UHA] Z2aYEL 2908}
2 AR} fABHA 2 ZoR HrhEdnt. SHAAA
Fol& j-Designer®] FAFE7F 318 HEo|IL Optitex2t
CLO 3DT t©l %2 7} 292 HA|Ze]9} fAleHA] Bt &
WHol ok Aol A Tz gde] fAIETL 3.0-3.18 BT
HEoz HriEde). EHe] FEAFANL i-Designer’t 3.3<]
AR H7FE AL Optitex$t CLO 3DE ©]Bt) we 7+
2.9, 2.60.2 H|wA Az|ztelel FARIA] Ut

Fig. 4= Table 2014 & - & - S5 AXAFA P&t
AN F, y Z2ae] WA HF fAEE T so=
Hjgste] 2eg2E A Aolt) AAHF AL 7P B
2 FEe SHe] JFATdon /Pt =2 PES o - H9
e 2 Vel ZH el Al 2RI FARE A4
27y 7V 3A JERd 35S HSiE MR v, ol
AR= AR Al JEA] eiskeh. A H-FALE 2
o2 7)Fo % AWEY, CLO 3DE W] vr|uetZs) 5
YHAAXE AL, AAHCE o] @2 fAE 2Y=zE
YeRth vhA, Optitexs ANHEoR o 28 FARE 2=
& YERAL, i-Designere v Ao]e} STHe| vRHSHE 5
FPYMYXE A9l AAHoE § & fAE =S

e

o

[

ol
—_

32 AME ¥ 2ZRAIT H|mBI} Azt

Table 3~5= HEA| ARAEL] AE H 7PI=re] Adeiet AR
O] e FALER T HlwAE AAE Aol

Optitex= AHF o2 527} &2 A (thick waist body
type)el E9, =ol, YHl, o], AR} 71871, AFA A
EollA T2 Aol Hlsl) AAIFeIel o fARE AoR Ut
HAT}. i-Designer g 3 E]7 F2 Aol £, =ol, YH
o} o], AR FFA th2 AFPl| Hlet FALE=TF =A
1=} ol vkl F91x]9} 71871 s1l7F 2 AF

R} g7t 7= AP (slim waist body type)2] FAR=7F H
=7 F71= 9. CLO 3DE Optitex?} i-Designer®h= THEA],
H52% (normal body type)o] ThE A&l H|sle] dnkdo=z
A=Y A H7H=E AT

3.2.1. ‘Optitex’®] A|F ¥ I-FALE ¥]w37F A2

Table 3914 Optitex2] A ¥ FALRE H7} vlwdxs 4
Hud, s delglEde dlErt e A sz
7t #& AFo] 7+ 4.0, 3.8% BEAFY 358 FAET) =
Al F7FE ) v, F52Edet dgdelgdle AW &
ou)gt Zpo|7t gIAL HwA Al AE 2R AAlEreel fAS)H
Al F7E A v, FgdolEdle 387t 7k AP 3
7} #& AFo] 7+ 3.9, 382 HEARY 3.080 AN} =
A B hdvEEdE REAEY et £ A
o] 7+ 372 7t 7= AP 3.0ET KA =0Tt H
doelEdle g7t F2 APl 4002 FAETE 71 =7

Table 2. Means and F-values for similarity scores between virtual and
real pants fit depending on three virtual fitting programs

Mean of

Fit location three  Optitex C;bo I-Designer  F
programs
Waist girth (F) 3.8 3.8 3.7 39 0.87
Waist girth (B) 3.8 3.9 3.7 3.8 0.70
Hip girth (F) 35 38a 3.1b 37a  24.97**
Hip girth (B) 3.2 3.6a 29 3.1b  11.44%*
Thigh girth (F) 3.2 35a  2.8b 34a  17.33%*
Thigh girth (B) 3.0 33a  2.6b 3.la  11.83**

Waist placement (F) 3.5 3.6 3.5 35 0.19

Waist placement (B) 34 34b 4.0a 28c  41.10%*
Crotch height (F) 3.4 35a  3.1b 3.6a 8.51**
Pants length (F) 3.0 35a 29b 2.6c  21.74%*
Hem width 3.1 3.5a  2.6¢c 32b  29.84%*

Front hem depth (S) 3.1 30b 33a 3.0b 3.35%
Back hem depth (S) 3.3 34a 3.1b 33a 3.42%
Side seam placement 3.5 3.6 3.5 3.6 0.66
Side seam balance 3.6 3.5b  3.4b 3.7a 3.50%*

The whole silhouette
¥)
The whole silhouette
B)

The whole silhouette

29 352 22¢ 29b  46.79*%*

2.8 32a  23c 2.8b  23.05%*

3.0 29b 29ab  3.la 2.82%

(S
Front silhouette (S) 3.1 3.0 3.0 3.1 0.41
Back silhouette (S) 2.9 29b  2.6¢ 33a  1547%*

**p<.01, *p<.05, (F)=front, (B)=back, (S)=side

S-point Likert scale: 1=very different, 2=different, 3=average, 4=similar,
S=very similar

Means were ranked by a, b, and ¢ ordered by the magnitude of the value
(a>b>c).
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5
—&— Mean of three programs
4.5 A —&— Optitex
—4—CLO 3D
4 4 ~®—i-Designer
3.5 1
(J\ - /( -
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%
2.5 9
2 -
1.5 1
1 +
S & & & & & & O R & & E FFEOD
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N < & 8"&\ & S \c}Q &
P Q&S T 2 %\b@ S

Fig. 4. Graph of means of similarity scores between virtual and real fit.
(F)=front, (B)=back, (S)=side
S-point Likert scale: 1=very different, 2=different, 3=average, 4=similar, 5=very similar

B7FERAAL, ool vis) sE7t e AR BEAES 7F 3.1,
282 ©] A 7=

wu|e} o], FolghEoa M X= AFE feolnlst
Zlol7t GIE WHH, F5E]a $iX)= 27t 7k A¥S B
EAEY AT 7 412 3t F& AYRT =4 9ot

=

Table 3. Means and F-values for similarity scores between virtual
(Optitex) and real pants fit depending on the three lower body types

. . Lower body types
Fit location F
Slim waist Normal Thick waist

ARk S FE AYS) FAE 202 LARA A E: g Ve o e
SR ettt Asols AP sE)rt F2 Aol 7t 3.9, Hip girth (F) 3:6 3:8 3:9 2:17
372 B2 AR fARIL S} 7R MRS ol Hip girth (B) 39 3.0b 3.8a 16.74%%
H= 3002 HEOR BN WAl AW el Thigh girth (F) 3.0b 37a 3'7a 5.95%*
@ Aol o] SRk A AT FAkesh 34352 % Thigh girth (B) 3.1b zvsb 470a 12.67**
=g ? g : : : :
AN A 719 RS Fasl 2o AFe] SARET} 3.9 Waist placement (F) 34 3.8 35 1.98
2 1 =T Sy} Jle AFD REARS 7 3452, Waist plac}ement (B) 4.1a 4.1a 2.2b 78.67**
34342 T Y WIEQC) whs= A8k souer Crotch height (F) 3.0b 3.9a 3.7a 11.77**
Aol7k YA A ABL] FAHET} 34372 B Pants leneth () Moo el
Hem width (F) 35 3.7 34 0.66

A% FRo FAAAATAL Al ARG FARH

333602 Solulat Ajolr} EAEA Sk}, wh, T Front hem width (S) 2.8 3.0 32 1.75
AEole sja)7) BeAFe] AT 342 1 =9k, B Back hem width (S) 34 33 3.6 0.95
27} Al AdD HEARS 7} 3.1, 292 © WA BEA Side seam placement 3.4b 3.4b 39a 4.67*
o}, ZRARAZAS sa)7) The AdD 2e Aol 7} 31, Side seam balance 3.2b 3.4b 3.9a 7.79%*
3008 HEO|QT HEAFL ojur) Yo 252 A7|Ere|e} The whole silhouette (F) 3.3 3.5 3.6 1.17
SAlElA] oo Aoz WoEdh The whole silhouette (B) 3.1 2.9 34 223
The whole silhouette (S) 3.1a 2.5b 3.0a 4.45%

322. ‘CLO 3D A8 ¥ o|7sAbs vy} A Front silhouette (S) 32 2.9 2.9 1.64
Back silhouette (S) 3.0 2.7 3.1 224

Table 4914 CLO 3D9] A¥ B FAIE HwAzE AoE
d, EEdEA IBlEdE AYD Fmd xjo)7t
I 3.6~3.99 FAREE HriEoh v, FsiElEdE REA
go| fFArE 4082 7P = B7HERle st The
AR # APL 7+ 37, 358 © 94 HrkEQdoh 9oy

**p<01, *p<.05, (F)=front, (B)=back, (S)=side

5-point Likert scale: 1=very different, 2=different, 3=average, 4=similar,
S=very similar

Means were ranked by a, b, and ¢ ordered by the magnitude of the value
(a>b>c).
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Table 4. Means and F-values for similarity scores between virtual (CLO
3D) and real pants fit depending on the three lower body types

Lower body types

Fit location F
Slim waist Normal Thick waist
Waist girth (F) 39 3.6 3.6 1.31
Waist girth (B) 3.7 4.0 3.5 244
Hip girth (F) 3.1 33 2.8 1.86
Hip girth (B) 2.5b 3.5a 2.8b 9.77%*
Thigh girth (F) 2.6b 3.2a 3.2b 13.96%*
Thigh girth (B) 2.4b 3.1a 2.4b 5.50%
Waist placement (F) 37 32 3.6 2.89
Waist placement (B) 4.0 4.0 39 0.33
Crotch height (F) 3.0 3.0 32 0.21
Pants length (F) 2.4b 3.6a 2.6b 19.22%*
Hem width (F) 3.0a 2.4b 2.3b 8.43%*
Front hem width (S) 32 3.5 32 1.50
Back hem width (S) 3.0b 3.5a 2.7b 8.78%*
Side seam placement 3.0b 3.6a 3.8a 10.58**
Side seam balance 3.0b 3.6a 3.8a 11.20%*
The whole silhouette (F) 2.1b 2.7a 1.9b 10.85%**
The whole silhouette (B) 2.3 24 22 0.50
The whole silhouette (S) 3.0a 3.1a 2.6b 3.77*
Front silhouette (S) 3.2a 33a 2.6b 5.88**
Back silhouette (S) 2.5b 3.0a 2.3b 6.87**

**p<01, *p<.05, (F)=front, (B)=back, (S)=side

S-point Likert scale: 1=very different, 2=different, 3=average, 4=similar,
S=very similar

Means were ranked by a, b, and ¢ ordered by the magnitude of the value
(a>b>c).

olgdle FoAnIg A7k fiueH Al AFe fAE=TY
28-330% WS FggelEder & - AdulEde
HEAFe] FARETE O Aol Hlste] A 79I
ur|e} Ao, szoldEelA sl Al st The AY
o] 372 frA=T 7P wA B RERAL BEAE e sle)vt
FE AFE 7 32, 3.62 1 WA BRI A2l 91
= AP frewE Zolrk AL, Al Age] FAREst
3.9~4.00% AAZelo} Al o2 Bl Aol ®
g Fem|E Aol7k flalar Al APl fFARET 3.0~322 B
FOE F7HEA v AolE BEAIFo] 3,608 frAl=rt
7P Bk SlE7 Tk AR F2 AP 7F 24, 2602
ARzl fAfsA] gtk s et The Al
°] 3.00% ThE AFRT AT A B7HEAA, HEA]
Gt sl w2 AP olHu W2 7}F 24, 2308 AA1F}
oloh FARHA ket o] v AP feoju|g
Aol 7h FABA RBAAL FARETF 3.2~3.52 F7FE AT wh,
S| v S fefu|gh Aol7t EAFom HgA g
AT 352 7P w4 st The AR S AP

7} 3.0, 272 ©] BA 7=

QAR 7187132 HEAH A slE)7 F& AP FAL
=7t 7} 36, 38% 7} 7R AF e 3.0H) =A H7E A

ATl FEoA A TN HEAF Y FATL 71
EUTE AN Al AR fARETE 1.9~2.72 AAIRRe| 9} FA
SIA] Ut FHA RN Bek 22~24F AA|Foo} FAls)
A eggkom AFE Fofulgk zfol7k ATt SHAA AT
2 37t 7k A= EEXJ] o] $AFET) 7} 3.0, 3.12 B
ol Bt F& AFLS 2692 ¢ 9A HEAG &
He] SRR ST} 7= iﬂfﬂﬂr BEAFel 7+ 32, 33
ol B}t F2APL o]Hrt W2 2602 HA|Fe)e}t £
ARSIA] gxskt), o] HHARAL HEAF FAET} 3.0
o7 BN Yyt 7ie AFH F2 AP 7+ 25, 23
o2 o YA HriElen AAzkelel fAlEA] ekt

3.2.3. ‘i-Designer’®] A3 B JHARALE H|2H 7T A

Table 59114 i-Designer®] A& ¥ AL Bl AdxE Auin
W, EEdEANA - FHFREEE frelns zle|7t EXEIA]
AT Al AR FALET} 3.8~4.00F AA|Fel9} vwE

Abgk o2 Sy dd"elEd g folulgk xjolrt
AR Al AFe] FARETE 3.6~3.92 AAZe|e} vlwA FAL
g o2 HrEh AdEelEHE st #2 AFe| 355
2 & AP vEl AR 2043 7 7k Al B
BARL 7 3.0, 272 B hdoielEde SlEvt vt
=AFe] FAESE 372 7P =4 B7HEIRA REAE L §
7t F& AP 7 32, 332 ¢ 9 HrrEA Hgo
gdEde REAFH st F2 iﬂf‘fﬂOl 7} 33, 3.4% H7}E
A Y7} 7t APFL olBH) W 2582 AAFe|e} fAL
B4 ekttt

yHle} Zo| zolgkgea g 9xE g7t 7k Al
P F& Aol 7+ 39, 3.82 Hizﬂ"o‘ﬂi\:‘r A2l oL FA
Pom, HEANYL ojvr} e 297 A9} fAlSA] &
sttt FPAYAE EEAF ol 3302 thE AR via &
A7t E9kA SE7t e AR F2 AP 7 24, 262
2 AAFe)e} fAlEHA] 2 FloZ HrhEQt) Aol A
H7F Somsl xol7t A Al Ao FALET} 3.4~3.8%
W7 = Ak v o9} vt SErt F2A|Re] 7
3.5, 3.82 o2 AFel Hlste E=A H/EAL St 7ke
Az BEAFGL 7+ 2.0/3.0, 22292 ¥|wZ AA|zFe)9} &
AVeRA] QFopth Zwe] HpATel - FlE e F37F Golu]sh 2}
o7} EAYsIA] Fkom, HES Al AP BT 3008 BHFY
FAPER H7bE iy 22l HE2 Al AP A=
33~34% 4EF} vEIAR BFY fFARER 7T

AA9IxI9} 71871 St 7k AFel 7+ 3.8, 4.00F )
2 Aol vl FARE T =haL AARe) 9} vwA fARICH
HEAY 27t F2 AP olit w2 7} 3.6/3.6, 34/
3.692 H1EQ)



968  SFFIY EIR] Al6H A6Z, 2014

Table 5. Means and F-values for similarity scores between virtual (i-
designer) and real pants fit depending on the three lower body types

Table 6. Means and F-values for similarity scores between virtual and
real pants fit depending on three fit status

Lower body types

Fit location
Slim waist Normal Thick waist

Waist girth (F) 3.8 3.8 4.0 1.24
Waist girth (B) 3.8 3.8 4.0 0.61
Hip girth (F) 3.6 3.7 39 2.20
Hip girth (B) 3.0b 2.7b 3.5a 5.59%
Thigh girth (F) 3.7a 3.2b 3.3b 3.16*
Thigh girth (B) 2.5b 33a 34a 9.17**
Waist placement (F) 39a 2.9b 3.8a 17.34%*
Waist placement (B) 2.4b 33a 2.6b 10.45%*
Crotch height (F) 35 34 3.8 1.31
Pants length (F) 2.0b 2.2b 3.5a 32.62%*
Hem width (F) 3.0b 2.9b 3.8a 9.26%*
Front hem width (S) 3.0 3.0 3.0 0.01
Back hem width (S) 33 34 33 0.27
Side seam placement 3.8a 3.6ab 3.4b 241
Side seam balance 4.0a 3.6b 3.6b 4.39%
The whole silhouette (F) 2.8ab 2.7b 33a 3.55%
The whole silhouette (B)  2.7b 2.5b 33a 741%*
The whole silhouette (S) 3.4a 2.9b 3.2ab 3.17*
Front silhouette (S) 33 3.0 3.1 1.15
Back silhouette (S) 3.6a 2.9b 34a 5.55%

**p<.01, *p<.05, (F)=front, (B)=back, (S)=side

S-point Likert scale: 1=very different, 2=different, 3=average, 4=similar,
S=very similar

Means were ranked by a, b, and ¢ ordered by the magnitude of the value
(a>b>c).

AZ FEolA o - F AAAFANL vt F& AP o
3302 e AFRG =A WAL SErt ke AP B
Eﬁﬂfﬂﬁ— 7t 2.8/2.7, 2.712.52 AAF| 9} fAlERA] Ut &

AR AN 327t 7k AFPo] 342 T2 APl H]5k]
LEﬂl ﬁﬂﬂﬂc’h HEAYH 7t 2 AP 7 29, 322
H7 stk S dEATge AY7E F-oJn|dk 2ol &
ANeA| dgkom A AR GAFET} 3.0~3308 HE e
W7k Ak Sl HEARAL vt ke AP F2 Al
ol 7} 3.6, 347 REBA| P Hl&| FA=IF ZodTh BEA

& olEr} B 29 AAFe|e} Al e AoR H
7+=E At

3.3. U2M MTof [ME LESAIE H| B} Zat
Table 6 2Al2ke] Abele] zt 3-9) BheA] A4=(1H=2k2A)
7b g A o), 2= A7} B ), =LA} £
thell me 7Pdtelsh ARRe|e] fAkegr) vndde

A Zolet,
2 A, o] FEelA AAltele] sraAl ATt ol

Fit 1-point 2-point  3-point
. Program
location Very poor fit Poor fit Good fit

o Optitex 3.8 3.7 38 0.l
Wa‘s(tF)gmh cLo 35 39 37 077
i-Designer 35 4.0 3.8 1.15

o Optitex 40 3.9 38 023
Wa'i]ts“)%mh CLO 40 3.7 37039
i-Designer 3.7 4.1 3.7 2.84

o Optitex 40 36 38 077
H“’(Fg)‘“h CLO 35 30 30 026
i-Designer 35 35 3.8 1.56

o Optitex 43 34 37 299
H“J(Bg)mh cLo 37 28 30 133
i-Designer 2.7 29 33 1.64

o Optitex 33 35 37 095
Thlg&;gmh CLO 25 2.5 25 154
i-Designer 3.8 35 33 0.70

o Optitex 33 3.5 32083
Th'g}]‘g‘;%mh CLO 3.0a 24b 29a 374
( i-Designer 2.7 29 33 242
Waist Optitex 3.0 38 17.19%*
placement CLO 33 3.6 2.18
) i-Designer 35 35 0.0
Waist Optitex 32 35 193
placement CLO 39 4.0 0.81
®) i-Designer 26 28 079
Crotch Optitex 2.0 34 36 238
heigrﬁtc(F) CLO 40 33 29 132
i-Designer 4.0 35 3.6 0.24

Optitex 3.7 34 35 034

Pams(;e)“gth CLO 3.0 2.8 29 021
i-Designer 34a 2.8ab 23b  5.26*

. Optitex 42a 33b  36ab  3.70%
Hem(:;‘dth CLO 3.0 26 25 075
i-Designer 3.0 33 32 0.25

_— Optitex 3.0 3.1 29 041
\i‘i’;h g‘)‘ CLO 40 3.1 34 148
i-Designer 4.0 2.7 3.1 3.15*%

ek i Optitex 40 33 35 067
wifhh (eg; CLO 3.0 29 32 128
i-Designer 4.0 29 3.6 7.21%*

_ Optitex 34 36 058
IS)'I‘:;::EI CLO 38 34 325
i-Designer 3.6 3.6 0.02

‘ Optitex 35 3.7 34 047
Sf;;e:é“ CLO 40 38 33 289
i-Designer 35 35 3.8 2.53

**p<01, *p<.05, (F)=front, (B)=back, (S)=side

S-point Likert scale: 1=very different, 2=different, 3=average, 4=similar, 5=very
similar

Means were ranked by a, b, and ¢ ordered by the magnitude of the value (a>b > c).
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fAbEe] 2 9L vIAA e R0E ek SRt
= 1 FUSP JTL A YBe T2 W 7} 19
AL, AT 18] FAF 295 39 )

UH]olA fejulgt 2ol 2&%‘ ? 91017 Al 13
oA 71 =L 429 FAIEER HrHET) 283 3-Le 7+
33, 3.69 FAIERE H71EITh CLO 3DE FdtllEdolA
9 §oJulg xpol2 el 5= e 183 389 fARET}
Z} 3.0, 292 289] 24K} =7 H71E A i-Designers 2
2] v ol ARt foju|gt xpolE ER1E 4= 2llen 139
AL 342 78 =A HrHEdoh 2 ok 289] AT
288 7T 338 2302 7P B HoE QAo

4.4 =

2 A= ‘Optitex’, ‘CLO 3D’, ‘i-Designer’ 370¢] 3D 7}

4] ZRage olgslel A AFe] FpHels dalzel
7o) 9% HAES ZRaPd, AP, e PEo et

H|a, 37}k

zZ203 F 7]"‘&74"] gefel AARke] Adejke] o AL
Wb vlwdzt, A Z2aell FFHA BrrEHs} Ve
=2 slEled AfEeE o AT} 3.7-3.9% HlaL
AAzrele} BE AR 2S¢ & ATk T YER
o} zol, YH| T4 &M 2 H 3 fFAE
freJm| sk xfo]7h EAISHAT. Optitexe S| 350l A Z
23 F A= 7P A 7= i-Designer g 7
wEo g EYghEe] Al BlwE E=Qdt) &A% CLO
3DE JHolEde Yo Edol vl AAZelel fAKs}H
A 2 Aew et slg iAol = CLO 3D <]
THAREE 7FE A Bkl on Abzole} wix|Ze], ulx]
@M= Optitex’t 7P FARHI B7H=EAct 4 - SHAS
ol FEM= Optitex’} ThE Z2Iol] Hlal FARE 202
HrrE|gou S AFl @ AA9Xe} 7187 FEAME
i-Designer7} B fAFSH 2102 7=}

AE B 7] Adeiet AAEe] deizie] fAlE B7E H|
w23}, Optitex?} i-Designers AR OZ &]2]7} #F-2 Ao
o2 AFel misl AAFe)9r ¥ fARE ASR W7k v
W CLO 3D= HEAFe] o2 AP H]ste] FAR= 7} A6t
HoZ A B Al 22T BT A=) ¥ B
2 St 7he AN B FARET L Mo R v vt
He AT B o224 EE%%O] o B2 Al 7t
% A e <] “/‘ﬂd £ 715g o Eedsllor & Fagol
Atk= AL ¢ l Atk
FEste] ol
A& AEs| & 454, OptlteX—J OFH}EMW 7V e BAA
55 W4T & ATt s{lA AR 9] o)t &, s

FolyrlE AA AR T Wou 93 1-r77ﬂ7}

A AA R g T FAFo] AJTk AT o)z dh
Optitex olaFEe] 914 EAlMIE th2A B3R, o], v}
o], 4 - ¥ AR 9 fAlEE thE 223 v
sto] =A UERsith vhE, ofulere] EAIFe] 7P AW
CLO 3DE 93 fAK=7}E 7P BA| UElstt). o] 24 olule}
o 1A Aol AARE 2RI W QA{AIE A=
Oé‘f%kol A9l gle Aoz Yelit)

7k Z2agnict St #2 AP ohlEeME B E
AFS 1T 4= AYUEH CLO 3DL] A%, JHoluvle 4
A QAL HIS=BIRA R FHolFAE O S UERt SR
Follo] ¥ ™A EH=E= EAIFC] UL Optitex
gk Wdol7E #a F@olF AV B el BN, i-
Designer’=. VIR 2 JHolFA7t O ¢fA 2EH = wAF
o] UL} FAITF o]9} & EAIHET = tEA AAZ= &
Y7t F AP YARAIETT AR =4 vehv= 4
FE ERIT F UATE o]2A] oprfERe] Q1A Aoldo] A
W Q)EFAIEl Fghe T2 A gle Fe=Z Yepth

7} B9 Br3A) Aol whE s1EreIoF AAIRe k] AL
37} vlwAds, o] dEollx AARke] skl 9
A= ZA FEE PIAA B AR YERT fA
=7} 0010].}]] J3kS nze e gz ¥e 7k 17 3k
B2 EAISIATE. Optitex™= H}Z]‘;‘rﬁ‘ﬂ CLO 3D FHduve
£, i-Designer= HEAZolo|A] f-o]m] gt X}O]E elg 4
ULt o5 FEHe] FFH WA A BE25E o &
ARE7E A HriEs A Bt 539 1-des1gnerr] lod
o] FhEol| A BrEA7E U 7390} BEEAYT) 2 7390 K
ot xfel7t B GAsIiET], L olfe 7P 2 dEl e vt
Aol grgA7F AR B} B AA 3 =] 2P et
A XA o]F= et

2 AFE A 7P ZRafo gt o fAEE
B 718e] e A7EF tEA o2k, g, ?—:J%«]
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