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A Study on Expressivity of Virtual Clothing made of 3D Apparel CAD
System according to the Physical Properties of Fabric

Song-Yun Oh and Eun-Joo Ryu'
Dept. of Clothing & Textiles, Ewha Womans University; Seoul, Korea

Abstract : This research was conducted to provide basic data to improve expressivity required for virtual clothing to
replace actual clothing. For the experiment, 6 materials were selected and 12(2 kinds of length) actual flared skirts were
made. At the same time, simulations were carried out on OptiTex Runway 12.0 for 36(12 kinds of skirts X KES, FTU,
KES weight/10) kinds of virtual flared skirts, which were applied with the measured property values (thickness, weight,
bending, shear, friction, and stretch). Also, the study compared and analyzed the wearing images, silhouette overlapping
images, and skirt length measurements of the actual and virtual skirts put on a dummy. As a result, the actual skirts
showed clear distinction for each material. In contrast, virtual 1 and 2 expressed fabric 3 in the most similar way, but could
not recreate the uniform, soft, and natural flare shape of the actual skirts in general. Virtual 3 formed natural flares as
those of the actual skirts, and expressed fabric 1, 5, and 6 in a similar way. However, virtual 3 had too much volume and
barely showed any distinction for each material. All of virtual 1, 2, and 3 expressed different flare shapes on the front and
back sides of the skirt similarly to the actual skirts, and had a good visual expression for the color and texture of the mate-
rials. However, they could not effectively express the elasticity and fabric sagging in the bias direction.
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Fig. 1. Appearance of real & virtual body model.

Table 1. Anthropometric measurements of real & virtual body model

(unit: cm)
. Difference
Item Real Virtual (V-R)
Waist circumference 65.0 653 0.3
Hip circumference 91.0 91.1 0.1
Hip length at right side 22.5 22.5 0.0
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S F71eE Zololl 3em vHe] HAEg o A EE
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. 2FE Zole vUXFE 4

] Cyberwareit2] hole body scanner® 70%F ¥ Rapidform Zpel 31 Zo]el 36ecme} F-=
200602 =e5e] 9 W97], 9 the7] 59 7 8t 7ol 56cme] 2714 Zo|&, AAE A HERS oF - ¥ F4
o] obj T FA o= A3}, OptiTex Runway 12.0 X Aoz g AEAAE AZS sl AR I
TN 5] AAl wirjeke] Foie] AF ¥ eApH e 1.3cm, sei= AP SAE Sl2)d lem, U 2.5emE 5
£ 21 3 F & Aye] HERAE ARgSITE AAl 9 7t AL, 2AES] ¢ ARt QS AZlEitt). sleiles
 Bde] o|nX|= Fig. 1, slHHl F259] Z72|= Table 025mm, 5% 28.73g/m™ B AAHHAA S 223 e
134z}, 2 WS 2= Aol F A Agskily, exde 5 A
TEAH 2 FLlel HHAAE A § FEA 9L A9
22. Ofo|&] & Axf MH AxelE ddsiict. Be Aol e ®3lol vA
2AEE Ao wep Ao Wyt sl 2 5 S = G uiAE] flste] Hek AHS XEeA] el BXz
olAFEE o] Asta] 54 wet o] YRGS = FHE 2AES s AFaA 65l 27K Aol, F
Table 2. Physical properties of the test material
Items Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 Fabric 6
Fib tent polyester polyester376£% polyester polyester P OlyeSteg 56(3% cotton
foer contents 100% Sr;z;’;ex 30;0 100% 100% Srsay;’;ex 502) 100%
Structure 2/2 twill 2/2 twill derivative weave derivative weave plain (double weave) plain
Thickness (mm) 0.46 0.50 0.29 0.39 1.09 0.38
Weight (g/m?) 144 .41 236.46 117.12 170.06 385.22 148.68
s ) Warp 0.1274 0.1452 0.0115 0.0752 0.3048 0.1261
Bending (gf-cm™/cm)
Weft 0.0627 0.0503 0.0044 0.0344 0.2365 0.0927
Shear" (gf/cm-degree) 0.60 0.99 0.45 0.55 0.66 2.20
Surface friction” 0.36 0.36 0.26 0.25 0.37 0.22
X Warp 3.86 1.15 3.83 4.56 6.64 2.07
Tensile (Stretch) (%)
Weft 6.49 9.83 437 4.07 837 2.15

*Bending, Shear, Surface friction, Tensile: measured by Kawabata Evaluation System (KES)
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Table 3. Converted physical properties of the test material by OptiTex fabric editor

Items Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 Fabric 6
Thickness (cm) 0.05 0.05 0.03 0.04 0.11 0.04
Weight (gr/mz) 144.41 236.46 117.12 170.06 385.22 148.68
) Warp 124.98 142.44 11.23 73.77 299.01 123.7
Bending (dyn-cm)
Weft 61.51 49.34 432 33.75 232.01 90.94
KES Shear (grf/cm) 34 56 25 31 37 126
Friction 0.36 0.36 0.03 0.25 0.37 0.22
Warp 78.70 23.45 78.80 9297 135.37 42.20
Stretch (grf/cm)
Weft 132.31 200.41 89.09 82.98 170.64 43.83
. Warp 119.9 251.8 1.77 43.94 278 197.57
Bending (dyn-cm)
Weft 128.21 201.5 4.89 40.23 99.41 8.14
FTU Shear (grf/cm) 60 32 87 51 26 36
Friction 0.30 0.30 0.10 0.20 0.30 0.30
R} Warp 37.18 140.47 90.41 43.94 31.98 55.73
Stretch (grf/cm)
Weft 44.03 36.14 88.39 55.83 29.68 42.26
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Table 4. Appearance of real & virtual skirts-Short skirt

Front Right side Back
Fabric no. Virtual 1 Virtual 2 ol 3 Virtual 1 Virtual 2 V13l 3 Virtual 1 Virtwal 2 ¥l 3
Real (KES) (FTU) (KES Real (KES) (FTU) (KES Real (KES)  (FTU) (KES
weight/10) weight/10) weight/10)
polyester
1 100%

ERAMADALLAAAS /M] m

polyester 60%
SRMAMMAIDIAMAR A
/2 twill) | , il
polyester : :

100% s , \ \

’ “ ‘ i\ / ‘ i
LY LYY Y Y ad
polyester i
4 100% ) ? i )

(derivative “;" / . \ / / E
weave) e i\ i i1 ‘

polyester 60%

rayon 35%
5 spandex 5% /{ \ ‘ \
(plain-double ‘ | \

weave)
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Table 5. Appearance of real & virtual skirts-Long skirt

Front Right side Back
Fabric no. Virtwal 1 Virtwal 2 ¥ rual 3 Virtual 1 Virtwal 2 ¥ vl 3 Virtual 1 Virtal 2 ¥ rual 3
Real (KES) (FTU) (KES Real (KES) (FTU) (KES Real (KES)  (FTU) (KES
weight/10) weight/10) weight/10)
polyester
1 100%
2/2 twill)

polyester 60%
rayon 37%
spandex 3%

(2/2 twill)
polyester
100%
(derivative
weave)
polyester
100%
(derivative
weave)

polyester 60%
rayon 35%
5 spandex 5%

(plain-double
weave)
cotton
6 100%
(plain)
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Table 6. Silhouette overlap image of 6 different material skirts

| Short skirt Long skirt
tems
Front Right side Front Right side
Real
Virtual
1
(KES)
Virtual
2
(FTU)
Virtual
3
(KES
weight/10)
Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 Fabric 6
polyester 60% polyester 60%
polyester 100% rayon 37% polyester 100% polyester 100% rayon 35% cotton 100%
spandex 3% spandex 5%
@72 twill) 272 twill) (derivative (derivative (plain-double (plain)
weave) weave) weave)
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Table 7. Silhouette overlap image of real & virtual skirts-Short skirt

J YE Ao HeF I 621

. Real & virtual 1
Fabric. (KES)

Real & virtual 2

Real & virtual 3
(FTU) (KES weight/10)

no.

Front Right side Front

Right side Front Right side

polyester 100%
(2/2 twill)

polyester 60%
rayon 37%
spandex 3%
(272 twill)

polyester100%
(derivative weave)

polyester 100%
(derivative weave)

5

polyester 60%
rayon 35%
spandex 5%

(plain-double weave)

cotton 100%
(plain)

siéssb

* Similar volume pair

Real N Virtual —

FAHYA 7] 2AEE 2A9F 2 3Jo|E Lehle,
*ézﬂiﬁ} EEgol o 2 A% Fux 2 Arwel el
Z A= AL fAkAl v ol 7P AAH R
AARD BRSO A Bdsl 9o, At -,—l—/\]-b’}- 7
HES HolH 360° AAZ o2 BEELS FA FH= A
2 7P, 29 QAT Ao WM EA gdRtet AR e
Hol= A= A= tE EAL Yehdoh

3.3. ARiet 7K AF{E X% vlm E
oIt clvlAis) 459 SRz AU Fefol A )
o gl e HE A Y SR SRlskaa A

o] 2AE AT 0EF I FHAelE SAEIT
(Table 9). #EL] X|g+= Ute] AFHEH 2.5cmE X315}
e 271E 385cm, 71 2AAE 585emz $EAF HAoA
Tt AAEAES] 79 AR AT EAlAde
HEx5et FAsAY Ho 0.5cm HEIdo| R}l Zojx 2
37t §I9laL, Aufolojs Wigko 2 AgE AAE #He AAE
0.lcm~3.lcm, 71 22#E Ocm~5.5cm% S A 2ol7h

A JEbsTh 8hE 7R3 2AEE A E 7 Rjolrt 24
FR=T -’HEVJ_O]E‘:} AojAe AeE =B, 53] 94
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wie] A3 Bt ols 7P 7429 g G B9
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Table 8. Silhouette overlap image of real & virtual skirts-Long skirt

. Real & virtual 1
Fabric. (KES)

Real & virtual 2

Real & virtual 3
(FTU) (KES weight/10)

no.

Front Right side Front

Right side Front Right side

polyester 100%
(2/2 twill)

polyester 60%
rayon 37%
spandex 3%
(272 twill)

polyester100%
(derivative weave)

polyester 100%
(derivative weave)

polyester 60%
rayon 35%
spandex 5%

(plain-double weave)

cotton 100%

(plain)

Dbisbb

* Similar volume pair

Real [N Virtual ————

E 24 394 GA(2.4cm)el, 7
AES} 71 Z:ﬂ

213, 59 G (3.7cm/2.9cm)0] HE Lot} 71 Wo) Eof

7HE g}% 2
2759 A (14em/3.3emy 71 AAE

Sedl, AAEAEES A3 59 Fde] ZF 5.5em 1.8em
Sojubar A28} 59 kAol 0.3~0.5cm ot A}
7PgelA vlaE Z zlelE Btk Z2]al 7Pd3e A AR
Aol Aol yehtA] Sgot - ol Hisl -0.4cm~0.1cm A}
o]¢] wH|Et xjo]lE HYPI, BE ZoloA Ad=A M A A
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Table 9. Comparison of measurement between real & virtual skirts

(unit: cm)

Differences between Differences between

Measurements pattern & skirt real & virtual
Item & fabric no. (Skirt - pattern) (Virtual - real)
Real Virtlual Virtzual Vlrt;al Real (%) Virt;.xal Virt;al Virt3ual Dif 1 Dif2 Dif3
Fabric 1 389 387 390 385 04(10) 02 05 00 02 01 -04
Fabric 2 388 396 387 385 0308 LI 02 00 08 01 03
CF Fabric 3 386 386 385 382 0.1 (03) 0.1 00  -03 00 01  -04
length  Fabric 4 389 385 389 382 04 (10) 00 04 03 04 00 07
Fabric 5 389 387 399 386 04 (10) 02 14 01 02 10 03
Short Fabric 6 385 388 388 383 00 (00) 03 03 02 03 03 -02
skirt Fabric | 397 384 384 384 12(31) 01 01 -0l 13 13 13
Fabric 2 39.0 384 384 385 05713 01 01 00 06 06 05
ss Fabric 3 416 383 376 384 3181 02 09 0.1 33 40 32
length  Fabric 4 410 382 384 384 2565 03  -01 -0 28 26 26
Fabric 5 39.5 384 376 383 10 26) 01 09 02 41 19 -2
Fabric 6 386 383 384 383 0103 02 01 02 03 02 03
Fabric 1 585 591 591 581 00 00) 06 06  -04 06 06  -04
Fabric 2 589 611 590 585 0407 26 05 00 22 01 -04
CF Fabric 3 587 590 590 582 02(03) 05 05 03 03 03 05
length  Fabric 4 585 588 595 583 00 00) 03 10 -02 03 10 02
Fabric 5 590 592 618 585 0509 07 33 00 02 28 05
Long Fabric 6 585 593 593 584 00 (00) 08 08  -0.1 08 08  -0.1
skirt Fabric 1 60.6 582 581 581 21 (36) 03 04 04 24 25 25
Fabric 2 59.6 583 582 584 11 (19 02 03 -0l 13 <14 -2
s Fabric3 640 609 622 582 55094 24 37 <03 31 19 58
length ~ Fabric 4 614 582 598 582 29 (50) 03 13 03 32 -6 32
Fabric 5 603 583 614 582 18 (3. 02 29 03 20 11 2l
Fabric 6 585 583 582 582 00 00) 02 03  -03 02 03 03
I - Maximum difference for each section
o7} Al 2AES] Holrt) FA UEHT ol d WA 4. A =2
7PEEre] A|2ElE Al 2EF XA vloloj WEF gk
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