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A Study on the Development of Basic Pants Pattern for Men Using Virtual Fitting Program
- Focused on the Menswear Textbook -
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Dept. of Fashion Design, Dong-A University, Busan, Korea

Abstract: The study is designed to develop a educational basic pants patterns for men, and has been analyzed focusing
on the university textbooks published since 2000. We also used CAD programs and virtual fitting programs to analyze the
fitness of pants. To do this purpose, after choosing 7 Men’s Wear textbooks, selected patterns were drawn and measured
using PAD system and were compared and analyzed. Also, the appearance evaluation was examined through virtual fitting
and then evaluated 21 male and female university students in their 20s. After supplementing the problems of the patterns
in the existing textbooks, a pattern was developed and verified the fitness of the developed pattern. The results of com-
paring the proposed measurement items of each textbook for the pants pattern indicated a significant differences in terms
of hip circumference of each pattern, which were between 96~105cm. A comparison of the drafting methods of each pat-
tern showed the drafting methods for the crotch length, the front crotch extension, the back crotch extension were the
difference. The results of appearance evaluation were pattern E presented the slimmest fit and pattern D presented the
loosest fit. As a result of analysis of pants pattern, a waist circumference 82cm, a hip circumference 98cm, a crotch length
24cm, a pants length 104cm and a ham line width 46cm were most suitable. The development pattern was evaluated as
superior to the existing pattern through the appearance evaluation of the virtual fitting.
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Table 1. Required basic dimension for drafting (Unit: cm)
Items A B C D E F G
Waist circumference 82 82 84 84 80~82 84 82
Hip circumference 96 105 100 96 94~96 100 96
Rise length 27 (H/4+3) 235 Stature/7.5+1 (24.1) 28 24-25 Stature/7.5+0.7 (23.8) 26
Pants length 110 105 Stature/7.5%4.5+1 (104.2) 105 106~108 Stature/7.5%4.5 105
Bottom length 83 81.5 80.3 77 82~83 79.57 82
Pants hem circumference 48 46 50 47 42 46 44
Table 2. Avatar size (Average of 20's early male) (Unit: cm)
Category Items Size Category Items Size
Stature 1742 Waist circumference (Omphalion) 823
Cervical height 148.7 Hip circumference 95.4
Knee height 456 Thigh circumference 571
Height Circumference Mid-thigh circumference 52.6
Waist height (Omphalion) 102.6 Knee circumference 371
Hip height 86.3 Calf circumference 37.8
Waist height 105.9 Ankle circumference 25.6
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Table 3. Measurement item on the pants pattern

Category Measurement item Category Measurement item

1. F. waist circumference 1. B. waist circumference

2. F hip circumference 2. B. hip circumference l ; T o

3. F. rise length 3. B. rise length fllk:fﬁr I-"H__ﬁt ﬁ‘

4. F. waist to hip length 4. B. centering amount leadl :l e

5. F. centering amount 5. B. centerline slope l-K_ *:' l;;* I'.I ( —|a —‘#“;'w

6. F. centerline slope 6. B. crotch width I; [ { f
Front 7. F. crotch width Back 7. Grouse descending amount | i |i l.l ,u":

8. F. thigh circumference 8. B. thigh circumference 5 "I

9. F. knee circumference 9. B. knee circumference ‘ ‘ ‘ |

10. F. pants hem circumference 10. B. pants hem circumference |

11. F. between rise line and knee circumference line 11. B. dart length ‘ ‘ l

12. F. dart length 12. B. dart amount ‘

13. F. dart amount Belt 14. Belt width : *

2.3 I{EHME ¥ HEHEEE

o5E WA 749 Y A, #€l B, s ¢, #9 D, 9
E, 99 F, s GoF 7HHLEHE%91 Axe s CAD 223
Ql PAD system(ver.5. O)— &35t A3l o] ZE
doll AEste] Ay g 77k AFE A HE LR

_4

Table 4. Questionnaire for appearance evaluation (continued)

1. The position of the waist line is appropriate.
. The ease amount of the waist is appropriate.

. The ease amount of the abdomen is appropriate.

N Y L R W

B wEAElg oW 23w g E3) gjel 7k] X|Zxjo|E H|WE- . The ease amount of the hip area is appropriate.
Halgich. A CADNAS] A% G2 Choioisye] g B9 S Hip line is horizonal.
Azslgom =GRS Taple 33} 74T}, . The ease amount of the rise area is appropriate.
. The lateral line divides the front and back width in a
2.4 FHARRIS| ojTHET} balanced way.
2wl AAE BeArE Assk el e 200 % 8. The late.rz?l line is Vet‘tiflal.. ' -
ule] W] whms SlZlngU]' oputelel] 7N T S)2 ; zie position of the waist 11r.1e %s approprfate.
ke AR SBEsIE oje due dATRels . The ease amount of the waist is a].aproprlate..
Zal= 200 WU B 2102 75 ‘jr TPgre] Al 3. The ease amount of the abdomen is appropriate.
o] g1zol] gt TR FUE Ao ok o, Hlo] mee 4. The ease amount of the hip area is appropriate.
A Bao] e SuEeE sgon], wle TEtksd)) Back 5. Hip line is horizontal.
o g@%) 96}1:}(11‘;)’9,] 59 M2 WoEelTh Wkl 6. The ease amount of the rise area is appropriate.
Table 49} 74Th. 7. Rise curves are comfortable without pulling.
8. Rear centerline and midline coincide.
9. Pants hem circumference are appropriate.
Table 4. Questionnaire for appearance evaluation Totl 1. The overall ease amount is appropriate.
Questionnaire 2. The overall silhouette is appropriate.
1. The position of the waist line is appropriate.
2. The ease amount of the waist is appropriate. 25, Mt e
3. The ease amount of the al.adomen.is appropI.‘iate. 7] A JH ‘/] 2B Askel 13 Yo A n)
ok 20the] A, skl ThEZF gle AS AEse] ke
6. The ease amount of the rise area is appropriate. theg sz A7) O} 9, Huhe AIPEE Roe Agag
7. Front centerline and midline coincide. o e sjEle 7)E A sjEizke] S M mAAS AN
8. Pants centerline is vertical. S3 QBT Al 02ak el sjEighe] H]WEALS A5
9. Pants hem circumference are appropriate. o e AEAS A=
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Table S. Comparison of front drafting methods (Unit: cm)
A B C D E F G
1. Waist C. W/4+0.5 W/4+1.5+2 W/4-0.5 W/4+0.5 W/4+2 W/2-0.5 W/4+0.5
2. Hip C. H/4+0.5 H/4+2 H/4 H/4+0.5 H/4+0~1 H/2-3+0.7 H/4+0.5-1.5
Stature/7.5+

3. Rise length (H/4+3)-3 (H/4+2.5)3  Stature/7.5+1 28 24 auf; 26
4. Waist to hip length (Rise length-3)/3 H/12 Rise length- 9 H/20+3 Stature/10 8
’ p lengt g stature/10+1 4
5. Centering amount 0 0.2 -0.5 -0.5 0 -0.5 0.3
6. Centerline slope 1 1 0 0.5 05~1 0 1
7. Crotch width H/16-1~1.5 4.5 or H/16-1.5 H/10+1 H/16-1~1.5 H/20+1 H/10 (H/4+0.5-1.5)/6

) (H/4+0.5)+ (H/4-1) (H/4+0.5)+ (HA0-1)  (H2-3+0.7)+  (H/A+0.5-1.5)+
. Thigh C. H/4+2)+4.
8. Thigh C Mi6i~15 D Lm0y miei~1s) 204 H/10 (H/4+0.5-1.5)/6
9. Knee C. 25.94 23.22 24.08 24 21.74 22.68 22

(Pants hem
10. Pants hem C. 1 Pims Bem s @lem)t 25 2 19 21 20
C.*-0.75 seam(2cm))/2
11. Between rise line and (Pants length-F. (Pants length+3)-
Knee C. line 33 rise line)/2-5 304 2950 365 307 rise line
12. Dart length - 9 - - 10 - -
13. Dart amount - 1.5 - - 2 - -
14. Belt width 3 3 35 3 35 35
Total 1, pants  Total 1, pants
hem C.* 5 hem C.*4
(include (include
seam) seam)

C. *: circumference
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Table 6. Comparison of back drafting methods (Unit: cm)
A B C D E F G
1. Waist C. W/4+1.5 W/4+4+1 W/4+0.5 W/4+3 W/4+2 W/2+0.5 W/4+0.5+3.6
2. Hip C. Front waist C.*  yypin 541 (H+2)-(HA4)2 H/4+2 Hig+1  To@lhipCr-Fo 05015
+0.5~1 hip C.*
3. Rise length 27.28 26.09 24.62 30.94 27.25 25.32 29.6
4. Centering amount 35 3 2.5 4 3.23 2.5 2.75
5. Centerline slope Wi6ros  xtensionline2 ) 0s 4 - H/24-0.5 25
around hip
. (H/16-1~1.5) (H/4+0.5-1.5)/
+ + -0. - -0.
6. Crotch width H/16+1 H/8+3 H/6-0.3 HH/16+1~1.5) H/6-0.8 4415
7. Grouse descending 15 2 25 1~1.5 - 1.38 1
amount
8. Thigh C. 41.43 41.44 40.26 38.84 35.73 374 38.24
9. Knee C F. knee F. knee F. knee F. knee F. knee F. knee F. knee
' ' C.*43 C.*+4 C.*+4 C.*43 C.*+4 C.*+4 C.*+5
F. Pants hem F. Pants F. Pants hem  F. Pants hem  F. Pants hem F. Pants hem
10. Pants hem C. 29
C.*+3 hem C.* +4 C.*+3 C.* +4 C.*+4 C.*+4
11. Dart length 9~10 10/7.5 7 10/10 9 - 6.5
12. Dart amount 1.5 2/2 1.5 1.5/1.5 2 - 1.8/1.8

C. *: circumference
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Table 7. Pants pattern comparison and pattern overlap map
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Table 8. Comparison of appearance using virtual fitting program (exterior fabric/mesh/transform scale)

Side
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Table 9. Appearance evaluation of textbook pattern
A B E F
F-value
M SD M SD M SD M SD M SD M SD M SD
QF1. 362 081 376 007 348 087 329 085 252 108 324 1.00 367 0.66 4.97 ***
QF2. 371 085 357 095 300 071 281 08 233 073 3.00 1.00 305 0.87 6.29 ***
QF3. 362 067 314 101 290 063 248 087 205 059 267 080 271 0.78 8.67 ***
QF4. 295 092 329 1.19 248 075 257 0.87 229 064 243 098 257 081 3.14%**
QF5. 300 100 314 073 276 089 306 092 271 085 295 087 290 0385 0.67
QF6. 310 122 357 1.08 319 075 300 100 262 067 29 077 262 0.87 2.74%
QF7. 400 1.10 381 068 395 081 400 078 381 075 381 093 381 0.68 0.28
QF8. 414 067 381 060 405 074 38 08 376 070 381 098 381 0.75 0.76
QF9. 305 087 38 085 380 077 271 08 252 098 381 081 348 0.87 8.75 ¥k
QSl. 362 081 38 073 376 070 352 081 290 094 314 115 357 0.68 3.41%*
QS2. 386 079 38 079 333 08 333 080 233 066 324 094 305 092 8.30 ***
QS3. 371 072 348 081 324 070 314 09 233 080 3.10 0.89 3.00 084 5.84 ***
QS4. 343 075 357 087 319 068 305 092 229 064 262 087 281 075 6.99 ***
QS5. 352 075 329 078 343 081 290 094 28 085 329 078 329 0.78 1.99
QS6. 338 087 357 081 333 066 305 067 28 057 290 063 28 0.73 3.50**
QS7. 400 063 371 090 28 1.15 357 087 381 075 290 1.09 329 090 4,98 ***
QsS8. 405 1.02 400 078 329 1.10 348 093 314 106 319 081 314 079 3.75%*
QBI. 343 108 371 08 338 074 319 093 276 1.09 319 093 352 075 232%
QB2. 362 081 348 087 314 073 276 083 243 093 314 091 305 0.87 475 %%*
QB3. 352 075 310 1.04 300 071 252 081 210 054 290 077 28 0.385 6.73 ***
QB4. 314 101 324 114 262 078 28 093 210 045 219 075 262 074 5.35%%*
QBs. 335 109 252 103 28 101 371 090 310 1.14 267 097 357 08I 4.35%**
QB6. 310 122 362 092 295 092 319 081 257 087 281 093 262 112 2.89%*
QB7. 390 089 395 074 38 079 376 100 357 081 371 078 376 0.77 0.50
QB8. 310 083 376 094 371 08 267 091 276 100 343 087 338 092 483 *%**
QBo. 329 096 324 1.04 357 075 333 066 257 075 276 077 267 1.02 427 **
QTI. 357 081 333 08 290 1.00 276 094 219 093 257 075 271 0.78 5.98 ***
QT2. 319 087 352 081 352 093 233 091 233 066 310 070 3.14 057 841 **
p<.05, p<.01,  p=<.001
Table 10. Drafting method of development pattern (Unit: cm)
Category Items Formula Category Items Formula
F. Waist C. * Wi4+2 B. Waist C. * Wi4+2
F. Hip C.* H/4+0~1 B. Hip C.* H/4+1-2
F. Rise length 24 B. Rise length 19.70
F. Waist to hip length H/20+3 B. Centering amount 3.6
F. Centering amount 0 B. Centerline slope -
F. Centerline slope 0.5~1 B. Crotch width -
Front  F. Crotch width H/20+1 Back  Crotch descending amount -
F. Thigh C.* (H/40-1)+(H/20+1) B. Thigh C.* 37.57
Front knee C.* 23.34 B. Knee C.* Front knee C.* +4
Front pants hem C.* 21 B. Pants hem C.* Front pants hem C.* +4
Crotch line to knee C.* line 42.90 Dart length 9
Dart length 10 Dart amount 2
Dart amount 2
Total ~ Belt width Remarks Not inclusive
C. *: circumference
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Table 11. Comparison of Ist and 2nd development patterns

Back
Pattern overlap map
Ist 2nd Ist 2nd
T T [
i \l |I | \
— — LR
\ | '|| / I
\ I| II\ I|Il
. ., |
T -
| |
R \ |
| |
il ] | |
Table 12. Development pattern and virtual fitting(fabric/strain)
Pattern F. Pattern B. Front Side
l

]

_—

Overlap map with pattern A, C and G

e A =esss C =ssss G sssss development pattern




Virtual Fitting Program=- &

Table 13. Appearance evaluation of development pattern

51051 L)

oz

Tz A 97 - R AE FHOE -

A C G Development pattern

M SD M SD M SD M SD Frvalue
QFI. 342 0.77 3.74 0.81 3.85 0.75 3.60 1.00 0.95
QF2. 347 0.70 3.16 1.02 3.75 0.79 3.45 0.95 151
QF3. 347 0.77 3.11 0.88 3.65 0.88 3.20 0.95 1.61
QF4. 3.05 1.03 3.11 0.74 3.40 0.82 3.50 0.95 118
QF5. 2.79 0.92 3.42 0.84 3.15 0.93 3.30 0.73 1.94
QF6. 3.05 122 332 0.95 3.16 0.77 3.45 1.00 0.60
QF7. 3.56 1.10 3.68 0.95 405 0.76 415 0.59 2.09
QFS. 3.84 0.77 3.53 1.02 3.95 0.71 4.00 0.59 1.36
QF9. 2.84 143 3.79 0.98 3.70 0.80 3.70 0.80 3.60 *
QSl. 3.58 0.69 3.84 0.83 3.85 0.59 3.85 0.75 0.67
QS2. 3.58 0.69 3.26 0.93 3.50 0.95 3.90 0.79 1.89
QS3. 3.63 0.68 3.26 0.99 3.50 1.00 3.85 0.88 1.46
QS4. 3.58 0.84 3.26 0.93 3.50 0.76 3.75 097 1.03
QSs. 337 0.83 347 0.91 3.55 0.95 4.05 0.83 234
QS6. 342 122 3.26 0.87 3.20 0.95 3.70 0.66 111
QS7. 3.79 0.86 2.89 0.88 3.25 0.97 410 0.79 7.42 #rx
QS8. 3.89 0.88 2.74 0.93 275 0.85 425 0.72 16.72 *#
QBI. 3.63 0.68 3.67 0.69 3.60 0.88 3.90 0.79 0.63
QB2. 3.63 0.76 342 0.84 3.85 0.67 3.80 0.89 115
QB3. 3.26 0.87 347 0.96 3.80 0.62 3.50 0.95 1.29
QB4. 3.16 0.96 342 0.84 3.50 0.69 3.90 0.85 2.63
QBS. 3.16 0.83 321 0.79 3.95 0.76 3.80 1.06 420 %%
QB6. 2.89 124 347 0.96 3.35 0.75 3.90 1.02 329 %
QB7. 3.63 0.90 3.72 0.96 4.00 0.73 415 0.99 1.40
QBS. 3.53 1.02 3.53 0.96 3.55 1.04 342 112 0.05
QBY. 3.79 0.98 3.79 1.03 3.65 0.75 3.68 0.95 0.12
QL. 2.89 1.10 332 0.95 3.65 0.88 3.55 0.83 247
QT2 2.53 0.84 3.37 0.83 3.65 0.93 3.50 0.83 6.60 **

*

p<.05, "p<.01, "
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