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A Study on the Comparison of Fit Similarity Between the Actual and Virtual Clothing
According to the Pants Silhouette

Yunhae Won and Jeong Ran Lee'
Department of Clothing & Textiles, Pusan National University;, Busan, Korea

Abstract: The purpose of this study was to compare the similarity between actual and virtual pants using a virtual
3D CLO program. A subject corresponding to the average size of a women in her twenties was selected and an avatar
with the same specifications was produced. Silhouettes of the pants were classified into trousers, slacks, and wide
pants and images of actual and virtual pants were evaluated from the front, side, and back. The results were as fol-
lows: Overall, the resemblance of the trousers was evaluated higher than that of other pants. The average similarity
of trousers was 4.20 at the front, 3.98 at the side, and 4.17 at the back, which was much like the actual clothing. In
contrast, that of the slacks was 3.62, 3.73, and 3.79 and of the wide pants was 3.81, 3.53, and 3.97. The similarity
between the actual and virtual clothing was relatively well reproduced when the shape of the pants was like the sil-
houette of the human body. However, if the pants were tight or loose, virtual fits failed to display the wrinkles caused
by the tightness or the excessive slack. The virtual fit showed fewer wrinkles and did not depict the location and
the shape of hemlines as accurately as the actual fit, although virtual fits adequately displayed the baseline and dart

on the pants.

Key words: virtual fitting (7173-2F2]), fit similarity (224 $-AHd), 3D CLO program (3D CLO =2 13), pants silhouette
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Table 1. Anthropometry data of the 7th Size Korea and subject in their

20’s women (unit: cm)

Measurement item 7th Size Korea Mean (SD)  Subject
Stature 160.8 (5.1) 159.9

Waist height 97.1 (3.9) 98.7
Hip height 79.4 (3.8) 78
Crotch height 73.7 (3.3) 70.6
Knee height 416 (2.3) 425
Bust circumference 84.2 (7.2) 84
v S LT LR
Hip circumference 929 (6.1) 90
Thigh circumference 54.8 (4.6) 53.2
Knee circumference 353 (2.3) 349
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Table 2. Measurement items for making avatar

Measurement item

Stature
Waist height
Height Hip height
Crotch height

Knee height

Waist circumference(natural indentation)
Waist circumference(omphalion)
) Hip circumference
Circumference . .
Thigh circumference
Knee circumference

Calf circumference

Waist breadth i(natural indentation)
Breadth Waist breadth(omphalion)
Hip width

Waist depth(natural indentation)

Depth Waist depth(omphalion)

Hip depth

93 cm, 3123 66cm,
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Table 3. The characteristics of virtual textile
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Width/height(mm) 220.00x30.00 Bending test Weft Warp
Weight(g) 2.19 Contact Distance(mm) 30 33
Thickness(mm) 0.26 Length(mm) 37 375
Weft Warp Bias
Stretch Test
Length(mm) Force(kgf) Length(mm) Force(kgf) Length(mm) Force(kgf)
1 1 0.050 1 0.095 1 0.010
2 2 0.103 2 0.210 2 0.016
3 3 0.165 3 0.333 3 0.020
4 4 0.225 4 0.512 4 0.024
5 5 0.305 5 0.710 5 0.028




Table 4. Front view of actual and virtual clothing
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Table 5. Multiple Comparison of similarity by pants silhouette at front view

Pants silhouette

Evaluation items Trousers Slacks Wide pants F-value
M SD M SD M SD
4.55 0.52 345 0.69 4.18 0.75
1. Is the overall appearance similar? 7.778**
a b a
2. Is the center front line similar? 4.64 0.50 4.64 0.50 4.55 0.52 0.116
3. Are the darts similar? 436 0.81 445 0.52 455 0.52 0.227
427 0.90 345 0.82 436 0.50
4. Is the waist line similar? 4.740%*
a b a
5. Is the hip line similar? 4.55 0.52 4.00 0.63 4.36 0.50 2.745
4.64 0.50 4.00 0.77 3.64 0.67
6. Is the knee line similar? 6.458%*
a b b
7. Is the hem similar? 3.64 0.92 3.36 0.81 3.27 1.01 0.468
3.73 0.90 327 0.79 427 0.47
8. Is the waist circumference ease similar? 5.000*
ab b a
445 0.52 3.82 0.60 3.64 0.92
Front 9. Is the hip circumference ease similar? b b 4.085*
a
) o 427 0.47 327 0.90 4.00 0.63
10. Is the thigh circumference ease similar? b 6.139%**
a a
445 0.82 3.64 0.67 427 0.65
11. Is the knee circumference ease similar? b 3.941*
a a
12. Is the hem ease similar? 3.73 0.65 3.18 0.75 3.73 1.10 1.488
4.18 0.98 3.73 0.47 2.82 1.08
13. Is the wrinkles from the waist line to the hip line similar? b 6.783**
a a
o ) o 4.18 0.60 3.64 0.92 2.27 1.01
14. Is the wrinkles from the hip line to the crotch line similar? b 14.268%***
a a
15. Is the wrinkles from the crotch line to the knee line similar?  3.82 0.60 3.09 0.70 3.36 0.81 2.952
16. Is the wrinkles from the knee line to the hem similar? 3.82 1.17 291 0.70 3.64 1.12 2.456
M 420 3.62 3.81
*p<.05, **p<.01, ***p<.001, Duncan Test(a>b)
sl wE 27te] To]x BEAS 7MY Aol 2wt A ot F19 A 4.00~4.55% 317}1‘4012‘11 FolEA, 7
AF3IA| H517] wlEolth. Yin(2015)2] ATl E vl Zeo] & 4, kel 9x)e} b‘ﬂﬂ%t 3.55-3.82% T}2 JEEo| HF|
O fAtEE AA et AR T 7P 9A B WA B 2] Bge] veRd o:]'ITOE LERs I
=8 o, H slEE horoﬂHL z¥z} 373, 3.55% B71E
3.2 M= ARl MX|Fo|e} JHAEto| 40 H|W A= 7PFEe Al SlE] H Fale] ARl SRR A F
oA 2 AFNE M=o A\ o|e} At BEFE Zro] A FAEEZF ozl Aoz Holt), Wthe] okl 4.00,
Table 6°]™, F Ze|RF] FALE H7PATR= Table 75 2t Wehe] 535S 4180130tk S 7I1E0 2 slgdelx JHel

EzReA o B 7} §-9jo) tig AW 237 HrHEe|
gt 2|7t Ax} fAE AAEHFS 3.982 EheA o] ¢
H4.20)HT} stol B HHe] spdEke)e} AAEtel7) d
Ak Aog viepgth. AAIHQL 9, G4 450 2l
747k 418, 4452 FAMEIE B ol G FZEe] &3
A& 3.550]90 ). Table 6ollA 9} o] AA|ztelolq Hols &
5ol 7PEEkeldlA 9@ YERAL ole|g 4 53 03‘301

ollx wo] VElEtr] miEelrth. el 914, F slEad, g1l

A &)

1o

rlo

iz

7R) st § FFEES 4.00, 3.64, FFo) AojA He] A
7R ] K FFELS 418, FE e 4.000100) U] A
o Fg AR o FFEH FE FFES 47 382,
3.552 ThE FEEd vls) WA HriEich FE Aox 2t
AL U FFET FE ST 455, 4458 F A B
Fo] fAler o = S E2feA|e] oM
Ze|RFoX AM FE slglA] FEe o|2r 7] &
A3, FFEoIA AAEe e} 7Pz 7 TgEA el



Table 6. Side view of actual and virtual clothing
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Table 7. Multiple Comparison of similarity by pants silhouette at side view

Pants silhouette

Evaluation items Trousers Slacks Wide pants F-value
M SD M SD M SD
4.18 0.98 4.09 0.54 3.09 0.94
1. Is the overall appearance similar? 5.636%*
a a b
445 0.52 4.27 0.47 2.82 0.87
2. Is the frontwards of side seam similar? 21.159%**
a a b
3. Is the backwards of side seam similar? 3.55 1.04 3.09 0.94 2.82 0.87 1.633
4. Is the side seam line similar? 4.55 0.52 445 0.52 436 0.67 0.273
5. Is the frontwards of waistline similar? 3.82 0.87 3.64 1.03 3.55 0.82 0.255
6. Is the backwards of waistline similar? 4.00 0.63 4.00 0.77 3.36 1.03 2.168
7. Is the frontwards of hip line similar? 4.09 0.54 4.00 0.00 427 0.47 1.250
8. Is the backwards of hip line similar? 4.09 0.54 4.09 0.83 4.18 0.40 0.079
9. Is the frontwards of knee line similar? 3.82 0.60 4.09 0.54 4.09 1.22 0.381
10. Is the backwards of knee line similar? 3.73 0.65 391 0.54 4.00 1.18 0.302
11. Is the hem similar? 3.55 1.04 327 1.01 3.27 1.10 0.247
12. Is the frontwards of waist circumference ease 3.73 0.65 273 0.79 391 0.70 2750+
similar? a b a ’
13. Is the backwards f)f'walst circumference ease 355 0.8 364 0.92 373 0.79 0127
similar?
14. Is the frontwards width of the hem similar? 4.00 0.89 3.82 0.60 345 1.44 0.787
Sid
1ae 418 098 38 060  3.09 1.30
15. Is the backwards width of the hem similar? 3.373*
a ab b
16. Is the wrinkles from frontwards of waist line to the ~ 4.00 0.63 3.82 0.60 245 1.04 12,8774
frontwards of hip line similar? a a b ’
17.Is th inkles from th f waist li
7.1 the wrinkles from the backwards of waistlineto 5 ) g 358 108 336 081 0699
the backwards of hip line similar?
18. Is the wrinkles from frontwards of hip line to the =~ 4.18 0.75 3.64 0.67 3.00 1.10 5.905*
frontwards of crotch line similar? a ab b ’
19. Is the wrinkles from backwards of hip line to the
backwards of crotch line similar? 4.00 0.45 3.55 1.13 3.27 0.90 1.944
20. Is the wrinkles from frontwar.ds ot.crfnch line to the 380 0.40 391 0.54 407 119 1,019
frontwards of knee line similar?
21. Is the wrinkles from backwards of crotch line to the ~ 3.55 0.82 227 0.79 3.18 1.08
. .. 5.778**
backwards of knee line similar? a b a
22. Is the wrinkles from frontwards' of knee line to the 455 0.69 436 050 391 122 1598
frontwards of hem similar?
23. Is the wrinkles from backwards- o'f knee line to the 445 0.8 418 0.40 373 135 1678
backwards of hem similar?
M 3.98 3.73 3.53
*p<.05, **p<.01, ***p<.001, Duncan Test(a>b)
JETE L T gxﬂxwls—r 7iatstel slot vl 2 $AREL 7 Uekston} wee] fiAelNE 3910)%0
1 oA R pze] ARlE AAFelst ] mae  WRe Wz H el fAE fAEAT viATe) W)
Table 80171, A1 »§7P§4~ Table 99} 2t} g e s off, dhelEd ofelde 7

EdheAe] SAS B AAZR] i 42701903, F F
A, BhE, slElA, eI, FEA1S] AR = 4.36~4.55

427, 418§ H71=E9lom,
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427, 4182 YA SAES}

409014t}



Table 8. Back view of actual and virtual clothing
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Wide pants
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Virtual clothing
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Table 9. Multiple Comparison ofsimilarity by pants silhouette at back view
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Pants silhouette

Evaluation items Trousers Slacks Wide pants F-value
M SD M SD M SD
1. Is the overall appearance similar? 4.27 0.65 391 0.54 4.18 0.60 1.102
2. Is the center back line similar? 4.45 0.52 4.45 0.69 427 0.90 0.233
3. Are the darts similar? 436 0.81 400 0.89 427 0.90 0.520
4. Is the waist line similar? 4.36 0.50 4.36 0.67 427 0.65 0.081
5. Is the hip line similar? 445 052 445 052 445 0.52 0.000
6. Is the knee line similar? 4.55 0.69 418 040 400 0.89 1.772
7. Is the hem similar? 3.91 1.04 364 050 336  0.67 1.364
8. Is the waist circumference ease similar? 427 0.65 4.00 0.89 4.00 0.89 0.405
9. Is the hip circumference ease similar? 4.18 0.60 391 0.83 4.09 0.54 0.473
Back 10. Is the thigh circumference ease similar? 09 0.70 3.09b 070 09 034 8.643%*
a a
11. Is the knee circumference ease similar? 427 0.90 391 0.83 427 0.47 0.842
12. Is the hem ease similar? 4.18 0.75 364 067 409 0.70 1.867
13. Is the wrinkles from the waist line to the hip line similar? 3.09 070 2091 1.14 327 079 0.455
14. Is the wrinkles from the hip line to the crotch line similar? 36030 3'55b Lo 3'36b 067 5 asse
a
15. Is the wrinkles from the crotch line to the knee line similar? 09 094 2.64b 01 33 082 8.033%*
a a
16. Is the wrinkles from the knee line to the hem similar? 3.82 0.75 4.00 0.63 391 0.94 0.147
M 4.17 3.79 397

*p<.05, **p<.01, Duncan Test(a>b)
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