Print ISSN 1229-6880
Journal of the Korean Society of Costume Online ISSN 2287-7827
Vol. 63, No. 8 (Dec. 2013) pp. 27-42 http://dx.doi.org/10.7233/jksc.2013.63.8.027

LM Xioi= WX 3XIR JHAMAIO| AISHIOIM B}

ut 21 O
R AR 214

The Computerized 3-D Clothing Simulation for the Evaluation
of Men's Working Pants
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ABSTRACT

The study was aimed to develop men’s working pants patterns through the computerized 3-D
virtual clothing simulation system and to verify the effects of the 3-D simulated outfit by compar-
ing it to the images of the actual outfits. The average body measurements of South Korean men
aged between 30 and 39 used for the simulation in order to generate a 3-D virtual model and
to realize outfits of men’s working pants for the workers in the heavy industry in South Korea.
And also the preliminary questionnaire survey results on certain aspects of the working pants
such as type, detailed design preference and discomforting parts were taken into consideration.
Both the simulated and real images of the developed working pants were compared in terms of
the ease amount according to parts of the working pants, the position of seam lines, the appear-
ance of darts and pleats, and the effects of the fabric surface according to expertise panels’ sub-
jective 5-point scale evaluation. The results throughout the study were (1) the basic working
pants item worn by subject workers were the straight one pleated pants. The most discomforting
parts of the working pants were in the order of body rise, thigh, hip, waist, pants hems and
knee girth. (2) the drafting factors of pants patterns differed by the men's body features, which
was related to the allocation of suppression amounts between waist and hip girths into darts and
hip curve amounts on the waist line level of the pants. (3) the similarity of the virtually simu-
lated and real images of men’s working pants resulted in an average of 4.5 to the ease of ap-
pearance, 4.6 to the seam lines, 4.1 to the fabric surface effects in a 5-point scale, which means
that the two were highly alike.

Key words: 3-D virtual body modelling 32+ 713214 24 H),
3-D virtual clothing simulation (32H 71329l Al&# o] A),
men’s lower body features (‘273 38kl AP EA),
men’s working pants (‘B35 g8 A=x),
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{3 1) Subjective 5-scale evaluation to measure the similarity of both 3-D virtual clothing simulated and real images of

the working pants developed

Evaluation score
Evaluation (1) ) (5)
Very different Different Ordinary Similar Very similar
Ease of appearance (1) (2) (3) (4) (5)
Seam lines alignment (1) (2) (3) (4) (5)
Darts and pleat effects (1) (2) (3) (4) (5)
Fabric surface effects (1) (2) (3) (4) (5)




Fhgare] AgdlA #7)

{E ?2) Subject workers’ age distribution from the previous questionnaire survey

Age groups N % Pie chart of the age distribution
20s 189 20.7 a0r]] 348 sorf 113
38.2% 12.4%
30's 234 25.7 7|Ep 288
3.1%
40's 348 38.2
50's 113 12.4
20[)f 189
300} 234 X
Others 28 31 25.7% 203%
Sum 912 1000 9123 =¢t
124%, 23132 1 9] 289, 31%) X3 Ut 2 AR
(E 2. 24749 A#& 20~50t) A AF il 2
LT EEIAGOER A=® AYE sele) sy 2) 4% A% A= gl A4 2 AL 3t
Zo] NEold AE A 200 FE 500714 A o 474 24
A ABUE Eele VN A¥HE dFeR Hst Ed3 HESH FHUASA A5 FQE A=
Tk ol F 30thet 40 AR AdA F7F AA faelez Aoty §3e (18 DI ) oE
SEHAL 64% HEE AASL gem ol me} o] 7b¢ Az ste 2RE e Zaxy}
A ZAAE 5k ARE 30, 400 F A FolA Eol7t 294 Ay WE gAJHA SEA
g e dRelgde Aozt AX Ad dA 8349 % 4587, 51.7%)°10%, FEol gl 443
FH7E FEo] YEE £ dE 0UE VIE A= 718 M=(27549, 311%), 7k A= FHe A+

Types of Pants Design

Item >
One-pleated classic pants

Straight basic pants

Cargo style casual pants

Pants

{32 1> Men’s working pants design details suggested for the previous questionnaire survey
- His|H, dhElote] AT, p. 144 218
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{E 3> Subject workers' working pants design preference responded

Pants design preference N %
One pleated classic pants 458 51.7
Straight basic pants 275 31.1
Type
Cargo style casual pants 150 17.0
Others 1 0.2
Sum 884 100.0
I 4) Subject workers’ respond to discomforting parts of the working pants
Parts N % Rank
Body rise 195 20.1 1
Thigh girth 167 17.2 2
. Hip girth 164 16.9 3
V\g:ig Waist girth 160 165 4
Hem line 148 15.3 5
Knee girth 136 14.0 6
Sum 970 100.0 -
(1504, 17.0%), 71ek A=(1%, 02%)°] &L= 2 gl QIR X FRAE LA 20~5941 9] T
ettt 3). ol 22 AEXA Al wet 218001 W& e RE #¥ AASA FEA 7, 7F
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| Age groups 20’ 30's 40s 50s
Views
Front
Side
Back

<@ 2> Men’s 3-D body generation images according to the age groups in the view points of front, side and back
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{E 5) Body measurements required for men’s 3-D body modelling and working pants pattern-making according to the

age groups
(Unit: cm)
Measurements by Age Groups
Body Measurement Items Measuring Methods 20’s 30’s 40’s 50’s
Mean| SD [Mean| SD |[Mean| SD |Mean| SD
Height Direct measurement 173.2 56| 171.0 5.6 | 168.6 5.5 166.1 5.5
Waist c1'r cumference Direct measurement 80.5 73] 85.1 74| 86.3 75| 88.1 72
(omphalion)
Hip circumference Direct measurement 94.7 54| 953 54| 94.8 54| 945 51
) Direct measurement 21.2 24| 209 271 204 26| 19.9 2.7
Hip length B
1/8*Height 21.7 - 214 - 211 - 208 -
) Direct measurement 277 291 279 36| 273 34| 268 3.6
Body rise .
1/4*Hip circumference+3cm| 26.7 -| 268 -1 26.7 -1 26.6 -
Thigh circumference Direct measurement 56.5 46| 564 43| 55.2 43| 54.0 4.0
Waist height (omphalion) |Direct measurement 102.0 4.2 | 100.4 4.2 | 98.7 41| 96.8 4.1
Crotch height Direct measurement 79.4 37| 774 40| 76.2 39| 75.0 3.8
Knee height Direct measurement 44 4 251 439 24 | 43.3 24| 424 2.5
Pants hem circumference |General Product Size 48.0 - | 48.0 -1 48.0 -1 48.0 -
Proportion of waist height |Waist height ~ ~ ~ ~
(omphalion) to height (omphalion) /Height 059 0.59 059 0.58
Difference between hip L
. ference and waist Hip circumference-
crreum ' |Waist circumference 142 -1 102 -| 85 - 64 -
circumference (omphalion) : .
(omphalion)
lower drop value
Proportion of waist Waist circumference
circumference (omphalion) |(omphalion)/ 0.85 -1 0.89 - 091 -1 093 -
to hip circumference Hip circumference
Curved amount from hip Differed by the lower drop
section at the level of waist|values within the limit of 2.0 - 1.5 - 1.3 - 1.0 -
line for the front panel 1.0~2.0cm
Curved amount from hip Differed by the lower drop
section at the level of waist|values within the limit of 2.0 - 15 - 1.0 - 1.0 -
line for the back panel 1.0~2.0cm
Hu7b $E4E ST 7] td shikal Ze) = 2090-14.2, 30tH-10.2, 40th-85, 50tH-64cm= <
2 yehle WEsEeEele] Wi 20~4007 @ 27 we 47 2051 AT Jgolsde
059, 50th7 0582 AeIsh WAGel FAHE RS MBLEsEA Aol AAT Aol FHF

2 vt sesd A5s
Zrkste AS deiglon, Jgelsd s

Ay} ZoldsE

30tH 7

95.3cmZ 7HE A 7F 2o 20u9k 40, 50thE
945~948cmZ ARl YERSTE

e =8 9 FEEHY

Aol e SEEA

el

“41

gt ot Zo] Au7t leA gotr7] 9
stol Juolzdlel e selEde] e 29 =
0.85, 30th+= 0.89, 40th&= 091, 50th+=

200 =

09302 AHU7t

Ae Ae
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Mol FE=E 93 A ddel U dEE ¥ 3

B2 s e 3 ES AMSAKIE 4.
ol& 3akd 7HEFE FHFE AlEdEHcolEd DC

Suiteo| A @l o] A2 twill A& 2] cotton/spandex

g2ed e 245 A& AEE A”RS F JE

A 300 wAe] 33k HERIA Bl T
S5 A3 e E (2™ 50l YeERAT

5. ¥ HME Mels BE AE HE Y

= i
SAHH JHeEfe| O|0|A| 2f2 HlmEIt

{3l 4> The experimental men’s working pants °
pattern panels drafted in accordance with = QA7 AA Ao FHPE AExZ A FHAF
]

the pants design selected 7 %;q_ Z}'%‘ A _/,:?-%]Qt %Z}%‘% Z']_%]azo}_ éel'og}‘]'

AT WA = ACE AW AFY A2} ol 2

ol wheh 32k 7R AlEE o)A Al A4 A HE M=ol 3t JAGTHIS FASE AFe A
Soh QRS AEUAS) we G dde] 1 AT

<3 5> Men’s working pants pattern panels arranged as the 3-D garment panels around a virtual human body with
the seam creation
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Image views Front
Type of images

Side Back

3-D clothing simulated images
of men’s Working pants

Real clothing images of men’s
Working pants

(3@ 6> Front, side and back views of the 3-D simulated and real clothing images
of the experimental men’s working pants
- MAH&A (Real clothing images), 2010
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{E 6y 5-scale evaluation on the images of the 3-D working pants

real working pants constructed

clothing simulation comparing to the images of the

Evaluation Pants Parts N Mean SD t-value
A Front waist 5.0 4.6 0.5 18779
waist - -
Back waist 5.0 5.0 .0000* -
‘ Front body rise 5.0 4.0 0.8 10.156™
Body rise -
Back body rise 5.0 44 0.9 11.000
Fase of Hip 5.0 44 09 11.000"
appearance
Front thigh 5.0 5.0 100007 -
Thigh :
Back thigh 5.0 46 0.5 18.779
Front knee 5.0 4.2 0.4 21.000™"
Knee -
Back knee 5.0 44 05 18.779
Waist line 5.0 46 0.4 24.000™"
Centre front line 5.0 48 0.4 24.000""
Seam lines Centre back line 5.0 44 0.9 11.000”"
Pants out seam 5.0 46 05 18.779™"
Pants in seam 5.0 44 1.3 7.333"
Darts and Dart lines in back panels 5.0 4.6 0.7 12.649™
pleats Pleated lines in front panels 5.0 3.8 0.9 11.500""
Fabric Drape effect 5.0 42 05 17.963""
surface Luster effect 5.0 4.0 13 7.203"

a: not available to derive the t-value as S.D. is null.;
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20's
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{(Back view

20’s

images of the 3-D experimental working pants clothing

30’s

simulation)

40’s 50's

(&l 7> The 3-D simulated clothing images of the experimental men’s working pants
for the age groups from 20's to 50°s
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