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Development of lower bodice pattern for late-elementary obese-schoolgirls
using 3D virtual garment simulation
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Dept. of Fashion Design & Business, Daejeon University, Korea
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Abstract

The purpose of this study was to develop slacks patterns for obese-schoolgirls aged 10~12 by using a 3D virtual
garment simulation system. The criteria for subjects in this study were girls who had a BMI of over 25kg/m’. A
total of 155 schoolgirls who met these criteria were enrolled. The results were as follows: First, by using 3D virtual
garment simulation, a new slacks pattern considerate of obese-schoolgirls was developed. The basic numerical
formulae were as follows: Front and back hip girth of H/4 —0.5+1 and H/4+0.5+1.5, front waist girth of W/4+1+0.5,
back waist girth of W/4+2+0.5, front crotch extension of H/16 — 0.5, back crotch extension of H/8 — 0.5, front dart
amount of 1, and back dart amount of 2. Second, according to the new slacks pattern appearance evaluation, the
new slacks pattern scored more highly than the existing pattern for silhouette and ease amount, confirming that
the new slacks pattern is appropriate for obese-schoolgirls. Additionally, the new slacks pattern was evaluated
allowing for the proper space length of the waist, abdomen and hips. This study is expected to serve as important
basic data for ensuing studies that may utilize a 3D virtual garment simulation system with 2D patterns and for
future 3D pattern production program development.

Keywords: obese-schoolgirls(F] TF7 9p), 3D virtual garment simulation(3D 7}3-3F2)), 3D pattern production
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Il. Methods

1. Lower bodice analysis
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2. Virtual avatar construction
B AFANE 7PERelE Aste] skl o

AL ek Aoz o AFS 9 H]uk] H

=2

- 617 —



82 3D 7P3Ere] Al2Ee] o ofE%

7R Ee A3 ATH(Lim, 2010) A A A& ¥
°2 3D 7Mate) Al2=")9l iVirds 3.0 PBE ©]£-3}
Atk ZE I A A g3t HlThed o] THfE Y
S B2l T Size Test FormollA 71} S2] &4, vl
=9, Pl Ed, §AG =, FEEY, AEA

g9 59 JAAZ JRE YY) A4E 4
FoEM Al MR AL AL B AT
S PR AL ZZIPNAE AAFA 3
g A8E 5 Qi A2wo] vhase} 94 ¢
of, ThFE Sk HITEE AES $AY 5 ¢
& 9gol gt

3. Lower bodice pattern development & virtual
garment simulation
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4. Virtual garment simulation of developed pattern
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{Fig. 1) Comparative pattern (From. Suk & Kim, 2002)
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I1l. Results and Discussion

1. Lower bodice analysis
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(Table 1) Descriptive statistics of lower-body measurements (Unit: cm)
Statistics Normal(n=795) Obesity(n=155)

Item Mean S.D. Mean S.D. alue
Stature 1472 83 148.1 8.0 —1.247
Hip height 74.8 4.6 74.5 4.6 568
Waist height 90.7 5.4 91.1 53 - .847
Waist height(omphalion) 87.6 54 874 5.2 .386
Crotch height 68.6 43 67.9 4.1 1.651
Knee height 39.2 25 39.2 2.6 - .09
Lateral malleolus height 61.7 46 63.1 45 -3.53""
Body rise 232 2.1 245 24 -6.834""
Waist to hip length 16.7 1.9 17.3 2.0 —3.409"
Outside leg length 923 5.5 93.0 53 - 1.404
Crotch length 62.8 47 67.8 49 -11.933™
Crotch length(omphalion) 56.5 44 60.1 43 —9.325
Waist breadth 21.7 2.1 25.6 24 -20.712™"
Waist breadth(omphalion) 232 23 27.2 2.4 -19.521™
Hip breadth 275 25 29.9 23 -11.119"™
Waist cir. 63.5 5.7 76.7 7.1 -25300""
Waist cir.(omphalion) 66.9 6.3 80.3 74 —23.494™
Hip cir. 80.5 6.5 90.6 6.4 -15.877"
Thigh cir. 489 44 563 42 -19.018"™
Knee cir. 326 2.4 36.0 2.6 -15.866"
Calf cir. 312 25 354 2.6 -18.768""
Minimum leg cir. 199 14 21.8 1.5 —-14.914™
Ankle cir. 225 13 239 1.4 -11.757"
Waist depth 15.6 1.7 19.6 24 —25046""
Waist depth(omphalion) 16.0 1.8 20.1 26 —-23.969™"
Hip depth 19.0 1.7 22,0 1.9 -19.023™
Weight(kg) 41.1 7.7 53.4 9.4 —-17.433™
Bmi(kg/m’) 18.8 1.9 26.1 24 -30.427"
Waist depth/breadth 0.72 0.05 0.76 0.06 -9.527""
Waist depth/breadth(omphalion) 0.69 0.04 0.73 0.05 -11.309™
Hip depth/breadth 0.69 0.04 0.73 0.04 —-11.068™"

"p<.01, "p<.001
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(Fig. 2) Virtual avatar
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2. Comparative pattern analysis & virtual garment
simulation results
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(Fig. 4) Appearance of comparative pattern
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FEFS BH STl mpA A AAA (Table 2)¢] AFHE B LAY 9 A7} 23S
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Lo RLel B2 FFo] F4H 2] o] 7P @2 AE YRl AT ZARI A 7 A
A G As FAF F ko= AP vudy 3 EF sYsddS £Es FAA 2 4%
A AFAME & 5 SU3ARel, JPolsd A+ o7 A Y, olo] met 0‘6%3531]**—4 TR
of W A& A Mu Ao 1AH R EE 2T TN BEATS 4434, HIvHA 2
FAs ol & FAUES & F Ack EEAFF v 29630 F WA HriEo] AL A A A
Ao AFAt 7P & ol U FolA SHEFS UL ARTFE Tt HPeR F
< WEFEs s e, FAFH FAME wiE geloksts & 4 vk W A, €719 4
FEslg AR Uetsth wets dHe) Zolod BE, dFEY 48 A=E =€ wAA vDA
oA & g ol 4 sEel Wi, HslEFsA ol ATy 2827, 289802 JolEH A
Mg g Ao yehd, BelRele 43 & o] N1z A7 Al FHA AF R e A
A FAN AR B A SRS e oS & & AUnk
of AAsAT olde]l AP vw Ao HdE A= At
(Table 2) Evaluation of comparative pattern by body types (N=20)
Area Item Score t-value
N (0}
Proper waist line position 443 2.96 9235
Horizontal line of waist area 5.54 332 9.069""
Proper ease amount of waist area 471 2.71 8.159
Front Proper ease amount of abedomen area 5.00 2.68 8.521::
Proper ease amount of hip area 532 2.54 11.406
Proper ease amount of crotch area 5.14 243 9456™"
Proper ease amount of thigh area 5.00 2.29 10.585™
Proper width of knee area 5.29 3.04 7576
Side Vertical side line 5.54 2.82 9.550’:
Proper side line position 5.11 2.89 7.649
Proper waist line position 5.68 3.18 9.700™"
Horizontal line of waist area 5.64 2.79 10.392"
Proper ease amount of waist area 5.00 2.75 10.136™
Back Proper ease amount of abedomen area 5.18 3.07 8.944::
Proper ease amount of hip area 5.18 2.82 8.494
Proper ease amount of crotch area 5.25 2.68 9.679™"
Proper ease amount of thigh area 5.50 2.82 8.990™"
Proper width of knee area 5.32 3.04 7674

okt

p<001, N; Normal, O; Obesity
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3. Developed pattern construction & evaluation @) (b)

1) Developed pattern construction
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(Table 3) Appearance of comparative pattern according to modify steps (Unit: cm)
Modi Contents of modi
fy ontents of modify Front Back
SR =5 |
- Crotch length —1 W
- Front & back waist girth gap +1 L &
Primary |- Front waist dart —0.3 : E
modify |- Back waist dart —1 ;
- Front center length +0.5 J R
- Back center length +0.2 I
- Crotch length —1.5 g |
- Front & back waist girth gap +0.5
- Front waist ease +0.2
Secon]flfz;ry - back waist ease +0.2
- Back center length +0.5
- Front crotch extension line, h/16 ]
+ Back crotch extension line, h/8 Ty
- Crotch length —2 =1
Terti - Front waist dart —0.3, ease +0.2
]gry - Back waist dart —1, ease +0.2
fy . length +1
(Developed Front center lengt
attern) - Back center length +2.5
P - Front crotch extension line —0.5 \ {
- Back crotch extension line —0.5 L 9 ' ¥
(Table 4) Numerical formula (Unit: cm)
Item Pattern Comparative Developed
Slack length Actual measurement Actual measurement
Basic | Crotch length H/4+3 H/4+1
line | Hip length Actual measurement Actual measurement
Knee length (Crotch line~bottom)/2 —4 Ditto
Width H/4-1.5+1 H/4-0.5+1
Waist width W/A+D(1.3)+0.3 W/AD(1)+0.5
Center line length 0 1
Degree of center slant 4.0° 55°
Front | Crotch extension line Hx0.06 H/16-0.5
Amount of dart 1.3 1
Location of dart Slacks center line
Number of dart 1 Ditto
Length of dart 9
Width H/4+1.5+1 H/4+0.5+1.5
Waist width W/A+D(3)+0.3 W/AD(2)+0.5
Center line 1.8 2.5
Degree of center slant 92° 10.5°
Back Crotch extension line Hx0.13 H8-0.5
acl
Crotch point movement 1.5 1
Amount of dart 3 2
Location of dart (Back waist width/2) — 1
Number of dart 1 Ditto
Length of dart 10
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2) Virtual garment simulation results
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(Table 5) Evaluation of comparative & developed patterns (N=20)

Area Item Score t-value
C D
Proper waist line position 2.96 5.79 -10.951"
Horizontal line of waist area 332 543 -8252"™
Proper ease amount of waist area 2.71 5.20 -9.695™"
Front Proper ease amount of abedomen area 2.68 5.06 —9.31**;
Proper ease amount of hip area 2.54 5.29 —9.945
Proper ease amount of crotch area 243 5.17 -9.160™"
Proper ease amount of thigh area 2.29 5.14 -8.630™"
Proper width of knee area 3.04 498 -6.723™"
Side Vertical side line 2.82 532 -8.203"™
Proper side line position 2.89 5.11 -9.071™
Proper waist line position 3.18 443 -5.126™"
Horizontal line of waist area 2.79 464 ~7.140™
Proper ease amount of waist area 2.75 4.00 —5486""
Back Proper ease amount of abedomen area 3.07 3.89 —3.547:
Proper ease amount of hip area 2.82 3.86 —3.821
Proper ease amount of crotch area 2.68 3.89 —4.989"
Proper ease amount of thigh area 2.82 3.86 -3.630"
Proper width of knee area 3.04 S.11 —-7.099™"
**p<.01, ***p<.001, C; Comparative, D; Developed
of Wsl AUAOE FA FAL BHle]l $a7  HE e GEFS lam, AFEFE 03em Z9
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