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ABSTRACT

A 3D wvirtual clothing system 1s being developed using cutting-edge I'T' technology in collaboration with the
fashion industry. This highly efficient system should enable researchers to virtually recognize the silhouette,
fit, and expression of a fabric without actually constructing sample clothes. The fourth industrial revolution’s
highly developed IT technology has produced an increasing demand for 8D wirtual clothing systems. Thus,
the purpose of this study is to evaluate the practicality of such a system. To begin, the research team used
a 3D wvirtual clothing system to reconstruct a costume worn by Grace Kelly in a film and then attempted an
appearance evaluation. Next, the researchers conducted an appearance evaluation of a real clothing model of
the same costume. After this, the team compared the results of the two evaluations. Therefore, this study
should contribute to the development of 3D virtual clothing systems. Additionally, this work could indicate
further research directions by suggesting ways to reconstruct clothes in old relics or disappearing films using a
3D virtual clothing system.
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{Table 1> Types of 3D Virtual Clothing System

Types of 3D virtual clothing system Production company Country
V -Stitcher Browzwear Israel

3D fit Lectra France

3D Runway desiner Optitex Israel
I-Designer TECHNOA Japan

CLO 3D CLO Virtual fashion Inc. Korea

DC Suite Physan Inc. Korea
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{Table 2> Chronicles of the Grace Kelly
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Year Content

1929 Born in philadelphia, pennsylvania, of the united States on november 12
1947 Admission to the american academy of dramatic arts

1951 Makes her film debut in ‘fourteen hours’

1952 To be the lead actor in ‘high noon’

1954 The 11th golden globes awards for best performanced actress in a supporting role
1955 The 24th academy award for best actress

1956 Married king Renier III and become a queen of Monaco

1957 Princess Caroline was born on january

1958 Prince Alberte was born on march

1965 Princess Stephanie was born on february

1982 Died in a car accident on september 13
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{Fig. 1> Academy Award-Winning
Scene
(Jung & Yu, 2014, p. 34)
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{Fig. 2> Grace Kelly's Movie Poster
Stamp
(Jung & Yu, 2014, p. 39)
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{Fig. 3> Kelly’s Wedding Scene

(Jung & Yu, 2014, p. 24)

{Fig. 4> Grace Kelly Wearing
Signature Item
(Jung & Yu. 2014, p. 53)
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{Fig. 5> Gucci's Silk Scarf with Flora Print

(Gucci. n.d.)
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{Fig. 7> Grace Kelly’s {Fig. 8> Jacaueline Kennedy's (Fig. 9> Audrey Hepburn’s
Ladylike Look Style Ladylike Look Style Ladylike Look Style
(Hitchcock, 1954) (Kim, 2018) (Kim, 2018)
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{Table 3 List of Films Starring Grace Kelly

Movie information

No Movie title Year
Director Video presence Cast
1 Studio one 1948 Paul nickell O Minor
2 Fourteen hours 1951 Henry hathaway O Supporting
3 High noon 1952 Fred zinnemann O Supportmg

_ Suppotting

Mark robson

Leading

High society 1956 Charles walters O Leading
13 Poppies are also flowers 1966 Terence young X -
14 Life with judy garland 2001 Robert allan ackerman O Minor

ST A film starring grace Kelly, [ ] Selected movie
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{Table 4> FGI Design List for Research Clothes Selection

1 2 3 4 5 6

Design

Selection X (0] X X X X
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{Table 5» KATS, 7th Human Dimension Survey Data

(Table 6> 3D 7}azre] oALS

10.

{Table 6> CLO Main Use Menu

Category Enable tool icon

Input

Sewing

Arrangement

Simulation

{Fig. 10> 3D Pattern Input

Unit: cm

Average body size for women aged 20~24

Category .
Mean Standard deviation(SD)
Stature 160.9 5.2
Chest circumference 85.0 5.7
waist circumference 71.0 7.0
Hip circumference 92.7 6.2
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Maling pattern and clothes
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‘ 1st Expert appearance evaluation ‘

‘ Modify and supplement a 3D virtual clothing

‘ 2nd Expertappearance evaluation ‘

A comparison appearance evaluation of Real clothing and 3D virtual clothing

{Fig. 11> Research Composition Diagram
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{Table 7> Real Clothing Material Property

) _ ‘ Tensile Flexural
Ble'ndmg Pe'rcent?ge of Weight Thickness Senaien (%) strength(%)
fiber blending fiber (%) (g/m?) (mm)
Warp Weft Warp Weft
Cotton Cotton 100% 103.03 0.30 38 32 38 28

{Fig. 12> Real Clothing Front. Back. Side photo
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{Fig. 13> 3D Virtual Clothing Pattern Sewing Process {Fig. 14> 3D Virtual Clothing Avatar Arrangement Process

W n 2

{Fig. 15> 3D Virtual Clothing Front. Back. Side Capture
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{Table 8> 5-Point Likert Scale of 3D Virtual Clothing
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Evaluation Items

5-Point Likert Scale

1 2 3 4 5
Top length Very short Short Similar Long Very long
Chest circumference Very narrow Narrow Similar Wide Very wide
Waist circumference Very narrow Narrow Similar Wide Very wide
Waistline position Very low Low Similar High Very high
Biacromial breadth Very narrow Narrow Similar Wide Very wide
e Armbhole circumference Very narrow Narrow Similar Wide Very wide
Collar angle Very narrow Narrow Similar Wide Very wide
Collar width Very narrow Narrow Similar Wide Very wide
Collar stand Very low Low Similar High Very high
Overall fit Very tight Tight Similar Loose Very loose
Collar Collar shape Very bad Bad Moderate Good Very good
Sleeve length Very short Short Similar Long Very long
Sleeve circumference Very narrow Narrow Similar Wide Very wide
Sleeve Shoulder puff Very small Small Similar Many Very many
wrist circumference puff Very small Small Similar Many Very many
Cuffs width Very narrow Narrow Similar Wide Very wide
Skirt length Very short Short Similar Long Very long
Waist circumference Very narrow Narrow Similar Wide Very wide
Hip circumference Very narrow Narrow Similar Wide Very wide
Bottom Skirt width Very narrow Narrow Similar Wide Very wide
Waistline position Very low Low Similar High Very high
Skirt flare Very small Small Similar Many Very many
Overall fit Very tight Tight Similar Loose Very loose
Material representation Very different Different Moderate Similar Very similar




3D FMzel AzWe $8¢ Aeuy oy AW A7
2o ool A Wiy HbE Atk At e 24, 726, 282 AuFe] o4 waste] 3D
AW, $H BT Hd g 40, 428 ZEp Bk THEEL] ool AAE Fol wuwd Fi, ZY
FTo FrrE A e A AW, $He & ol9] ¥ Arki H7hE Ak
w4 o], iﬂﬁ%iﬂ. o7 Hx <k EEEY H=
G AZE U F oY 5 EF A @ 30 3) 3D 7Pz ot A, Bt 9 23 S %t
o8 A=z -4"*4% 3D 7HEre] o)itol At 3D 7R oAbe] 13} 9@ Bt AFE up
stotal H7EEAT sheldlM e AW, £ 2F o7 AZEHo oAz mlwate] 3D 7P
he] e F 2AAEA] sEEd, dHolEd, 94@}01]/\1 gzA4 et Za welRd ze 2
slglA AR, AAA A F e FEe] H T, ~AE Z Zgo] oF 479 HES :‘,:zé’ !
& % B0eE A™sivy HrhEflen, AAE Shato] ThA] AR} o WS AAergT
Z 2AE ZFo] & 219 dEoME Ha # A Ao FeA] AEFe oy thE L}E}

{Table 9> 1st Expert Appearance Evalution Results of 3D Virtual Clothing

Front Back
Evaluation Items

N Mean=SD N Mean=SD
Top length 5 3.0£.0000 5 3.0%£.0000
Chest circumference 5 3.0£.0000 5 3.0£.0000
Waist circumference 5 3.0£.0000 5 3.0£.0000
Waistline position 5 3.0+.0000 5 3.0£.0000
Biacromial breadth 5 3.0£.0000 5 3.0%£.0000
g Armhole circumference 5 3.0£.0000 5 3.0%£.0000
Collar angle 5 3.0£.0000 5) 3.2+.4472
Collar width 5 3.0£.0000 5 3.0£.0000
Collar stand 5 3.0£.0000 5 3.2+.4472
Overall fit 5 3.0£.0000 5 3.0£.0000
Collar Collar shape 5 4.2+.4472 5 4.0+.7071
Sleeve length 5 3.0£.0000 5 3.0£.0000
Sleeve circumference 5 3.0£.0000 5 3.0%£.0000
Sleeve Shoulder puff 5 3.0£.0000 5 3.0£.0000
wrist circumference puff 5 3.0£.0000 5 3.0£.0000
Cuffs width 5 3.0%.0000 5 3.0%£.0000
Skirt length 5 3.0+.0000 5 3.0£.0000
Waist circumference 5 3.0£.0000 5 3.0%£.0000
Hip circumference 5 3.0£.0000 5 3.0£.0000
Bottom Skirt width 5 2.4+ 5477 B 2.8+.4472
Waistline position 5 3.0£.0000 5 3.0£.0000
Skirt flare 5 2.6+.5477 5 2.4+.5477
Overall fit 5 3.0£.0000 5 3.0£.0000
Material representation 5 4.0+£.7071 5 4.0+.7071
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{Table 10> 2nd Expert Appearance Evalution Results of 3D Virtual Clothing

Front Back
Evaluation Items

N Mean+SD N Mean+SD
Top length 5 3.0£.0000 5 3.0%£.0000
Chest circumference 5 3.0£.0000 5 3.0£.0000
Waist circumference 5 3.0£.0000 5 3.0£.0000
Waistline position 5 3.0+.0000 5 3.0£.0000
Biacromial breadth 5 3.0£.0000 5 3.0%£.0000
g Armhole circumference 5 3.0£.0000 5 3.0%£.0000
Collar angle 5 3.0£.0000 5 3.0£.0000
Collar width 5 3.0£.0000 5 3.0£.0000
Collar stand 5 3.0£.0000 5 3.0£.0000
Overall fit 5 3.0£.0000 5 3.0£.0000
Collar Collar shape 5 4.2+.4472 5 4.0+.7071
Sleeve length 5 3.0£.0000 5 3.0£.0000
Sleeve circumference 5 3.0£.0000 5 3.0%£.0000
Sleeve Shoulder puff 5 3.0£.0000 5 3.0£.0000
wrist circumference puff 5 3.0£.0000 5 3.0£.0000
Cuffs width 5 3.0%.0000 5 3.0%£.0000
Skirt length 5 3.0+.0000 5 3.0£.0000
Waist circumference 5 3.0£.0000 5 3.0%£.0000
Hip circumference 5 3.0£.0000 5 3.0£.0000
Bottom Skirt width 5 3.0£.0000 5 3.0£.0000
Waistline position 5 3.0£.0000 5 3.0£.0000
Skirt flare 5 3.0£.0000 5 3.0£.0000
Overall fit 5 3.0£.0000 5 3.0£.0000
Material representation 5 4.0+£.7071 5 4.0+.7071
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{Table 11) Results of the Expert Appearance Evauation by the Subjects
Evaluation Items LIE ) Willcoxon Z
1st 2nd

Top length 3.00(.00) 3.00(.00) .000

Chest circumference 3.00(.00) 3.00(.00) 000

Waist circumference 3.00(.00) 3.00(.00) 000

Waistline position 3.00(.00) 3.00(.00) .000

Top Biacromial breadth 3.00(.00) 3.00(.00) .000

Armbhole circumference 3.00(.00) 3.00(.00) 000

Collar angle 3.00(.00) 3.00(.00) .000

Collar width 3.00(.00) 3.00(.00) .000

Collar stand 3.00(.00) 3.00(.00) .000

Overall fit 3.00(.00) 3.00(.00) .000

Collar Collar shape 4.20(.45) 4.20(.45) .000

Front Sleeve length 3.00(.00) 3.00(.00) .000

Sleeve circumference 3.00(.00) 3.00(.00) .000

Sleeve Shoulder puff 3.00(.00) 3.00(.00) .000

wrist circumference puff 3.00(.00) 3.00(.00) 000

Cuffs width 3.00(.00) 3.00(.00) .000

Skirt length 3.00(.00) 3.00(.00) .000

Waist circumference 3.00(.00) 3.00(.00) 000

Hip circumference 3.00(.00) 3.00(.00) 000

Bottom Skirt width 2.40(.55) 3.00(.00) -1.732

Waistline position 3.00(.00) 3.00(.00) .000

Skirt flare 2.40(.55) 3.00(.00) -1.414

Overall fit 3.00(.00) 3.00(.00) .000

Material representation 4.00(.71) 4.00(.71) 000

Top length 3.00(.00) 3.00(.00) .000

Chest circumference 3.00(.00) 3.00(.00) 000

Waist circumference 3.00(.00) 3.00(.00) 000

Waistline position 3.00(.00) 3.00(.00) 000

Top Biacromial breadth 3.00(.00) 3.00(.00) .000

Armhole circumference 3.00(.00) 3.00(.00) 000

Collar angle 3.20(.45) 3.00(.00) -1.000

Collar width 3.00(.00) 3.00(.00) .000

Collar stand 3.20(.45) 3.00(.00) -1.000

Overall fit 3.00(.00) 3.00(.00) .000

Collar Collar shape 4.00(.71) 4.00(.71) .000

Back Sleeve length 3.00(.00) 3.00(.00) 000

Sleeve circumference 3.00(.00) 3.00(.00) .000

Sleeve Shoulder puff 3.00(.00) 3.00(.00) .000

wrist circumference puff 3.00(.00) 3.00(.00) 000

Cuffs width 3.00(.00) 3.00(.00) .000

Skirt length 3.00(.00) 3.00(.00) .000

Waist circumference 3.00(.00) 3.00(.00) 000

Hip circumference 3.00(.00) 3.00(.00) .000

Bottom Skirt width 2.80(.45) 3.00(.00) -1.000

Waistline position 3.00(.00) 3.00(.00) .000

Skirt flare 2.40(.55) 3.00(.00) -1.732

Overall fit 3.00(.00) 3.00(.00) .000

Material representation 4.00(.71) 4.00(.71) 000
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(Fig. 16) Final Modification Results of 3D Virtual Clothing
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