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Abstract

The purpose of this study is to produce virtual models of women aged in their 60s
and to implement the virtual clothing with jackets. We referred to 3D images of
standard and obese body types from the 8" Size Korea and attempted to create avatars
based on their images through the various trials. Final virtual models were made to
reflect the appearance of women in their 60s. For the standard body type, a 3D image
with average body measurements was selected. Based on numerous trials aimed at
turning her image into an avatar, the auto-converted avatar on CLO 3D was slimmer
than the woman in the original image, and hence it was not suitable for the virtual
model. After blending, we converted the image into an uneditable avatar for which
only the joint points could be moved, thereby creating an avatar that was identical
to the original image. We also selected an image of an obese woman with a “beer
bottle” body shape from the 8" Size Korea. We created an avatar that resembled her
shape by also converting it into an uneditable avatar for which only joint points could
be moved. To use these avatars in virtual clothing, we removed masks of avatars and
The
moderately-sized classic jackets were smooth on both virtual models and fitted

made faces, hair styles, and skin tones representing women in their 60s.

satisfactorily. This study demonstrated the applicability of virtual model production
of various body types or ages in special clothing studies.

Keywords: virtual model(ZF§-2 ), virtual clothing(ZF3F2)), avatar(OFEFED, women
in their 60s(605] 97-§)

I. Introduction

A wstet G ARAAL T 3R AR Y] R RS ALgTH v R
° Ad o $o Uk AFYA AN 4BAT Fo] A Bdolit 1Y
A2 jAlste] T RES AGFROEA ARET} H §e] MR ofle Aghe iy
o% g v AT 5ol U 2l BAE 2T 4 9] wolch. 7HE
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o7t AAIRSE Lt AgetstA @ sk=A]] dis]
Me o8 d7-5 &3 F7HEA A AFAES &
Aol FLt WS 2GS W AAReeF 7MY
2k019] FALE Hlw Bl FAR HEo] AAE 25t
W 7HFE] ] A/ wlae] sl A gk
(Kim, Hong, & Uh, 2014; Kim, Nam, & Kim, 2015;
Kwak, 2016; Won & Lee, 2021). Bt ojijg} A9
&2 ARSHA @Al Tt 7 Yo gEAE
H7lol7| = ol th(Lee, Sung, & Kim, 2019; Kim,
2020). 71 A¥} 7= AARRR0) Bls| =&, A
Ao o] ta HolE Holu AHAQl L-7o]
U AR & #¥sH: Zlog =dEth
7THEER7E AR E & A HsiA= o
| 7HIRES ARgShE7E $8%H, JIAIE HiAl
She 7MIRES 7S Z2O9 AJAF wE 2o
7F Atk 7MYl 7 @ol &85 3= CLO
3D9] ZMFRES HAAFE 7] FHoE ShaL QL
o] dukele] HAAFH Atol7k lem, 7HEEkelof
A ZAAANY S APstE L & o= AA A7
FeS W 9E 7t flolA AAIAE A AT

ik, #ut ohfel e Puizh obd Bool Ushe
299 A48 YA Ao] B A wsht

X

9] B4 5L wgEA gheth Alvanondt 2L
7P AEAZSAIE G4, v, S5, 4
Sof i} ok A%, S419) 7 okl 24
shu glout Aol tEste AUl okd g
o whebd QA EX A7AE A5k SEe1o] 1y
2dS AAst7] fsiAe =z A2 Aol A=)
of skt 7] Aol 17hel Hlgo] W ast
TH(Hong, 2020).

T tE 7R ARPTHE AARE o) 33k A
A PAGEE 43 WSl AMSSH ol 37
A 209 ARG Aol B8 AZHS 59 32 2l
AP /d< WHEARE 33 @A A7 AA JIAISA
29} §-9J5t x}o]7} YE(Lee & Lee, 2010; Korean
Agency for Technology and Standards, 2021) A& A
B2 Wrdoh= de A7 Aok ool met 2 A
TolA= w2 32 A S SHA] @FaL, Ato|= FE
ofe] 339 QA M ALgHE, A o
o] A WEE oihe] MBS AH AGIE
ro] A A= th(Hong, 2020). o] A Heke ofup
B A AAYA] Aolzsh HAS AR

% - 3ol 17

AQdol= Aoz YEFFTHWon & Lee, 2021). Alo]

F o} Alo]Eofl= A5} Afo]= FE]oK2005) ©]
3D SACE =9 Tt 3D 3
o|& &8st Q3 RIS A
A7 vl gershuA @R

b ol @ Aol

1w A2 ) hgEele
=2 Lee and Lee(2013)0fA] H]
g g g AFE AlQstiles HF-E 20
o BHAES o= AARrejet 7HFAtelE Bl
Sh= W8oldlth. 7HARlE ARt dAE A2
HU7t 5 BzlolBg 1 9]o] Aol gt 7
9lofl= F4lo] FE3E wWolrk, et Hoju|EHE
FTAHOE T Q12 HEHE AYojx A=, 1A
9 weolof Hsh FAIA 58& 7HAAL A THA A
3&5o] AF40=% Folstl, o&o] it #4lol
. TebA Q19 ARAE SdiE AsiM= AlY
of o&o] tisjA® 7HIRIOE AESh= Zlo] R
Shok. Bet oy} Q1o s A} At A] kel I
AA7E asHARt o] 55 2= e of#&o] Eof
RloE At SHOAE 7HFRdo] Q1 EI 3l
ok @A ARESHL = 7HSRM] ZEIOdCE kel
THIEEE AFSHA] ghe B oty Q19| AHE
Jgstete Agol| wE AAH ¥l RrgEA
ot A2 ¥ 7HIREE gl Aot Yo7t &
5 Lolo] WE Al Hol7h A, thFet APl &
Ask=dl & AFolA= AA9 Hal7t AiFos
FFARI 60HE o=, HaAFH v o=
THEsto] T 7HA] A|@ o] Alo]=F o} 3D 4o E
219 7h5gt oMlERE WHEDL o] § BEesto] d=idl
Qoo 7MERdS AAstaat gt olF &3
PSR A A”E ot Agdiet APl A8
T A= 7Fs s Rl FA00 eR19E A A
o] 7MEEE AN EN Aol E= H-ET Al
& Ao £ U E st A9 HHo] Q.
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II. Methods

1. Selection of subjects

1) A standard body type subject
wQlojg o] oputet A2 SIFk APEFE A
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18 Aol 570} 3D FAL o]

At Ao|zzeole] AFLRGRH A% =
AEIAE BT Aol Telol AL o] <l
A&7 ol AEgdA o 7k A #EAD
ozt AoJstaL Utk ol wheh A8} Ato]=F 2ot
OIA| X4~ ZAFE1LA](Korean Agency for Technology
and Standards, 2021)9] ZH=HX| oA 60t o]42]
B HYE F1E 7HY B Ao 2T A4S
REAFOoE AASHAT

2) An obese body type subject

A5 Apo| e} el wlEAe] B 9 8
Fd EAEA(Korean Agency for Technology and
Standards, 2005)°] 2J5}H FH=toiAd Q] vvkA| gL o
FHY vint, A4z Bieh, A2 Bje, ol v|dt

9 4 FHOE BRI BFYFL ofE F1

82 60| ol 7R Azt

wAgolT

ol 2= H|FHeE FHjolH, F4Hz}t HRk oj77t |
o wi7} U2 FE Y HRto|th 4H7 HIRRE F
o) & @o| Exs}l= oA vlgtoltt. sEAof H|
A7} vlgket o77F £2 Fe= ot Hvt
olt}. H|Yte] 582 Aol whet zfo|7t Qlof (Table
1)} o] 10~30th= 4FZt H|gto] t=H oz Tk
1, 40~50dE= BE §90] ST ERESHA|TE 60ty
= HFHHPo] 49.4%=Z Auto] Zi7kgict. olof uket
A2} Aro] =23 E|ok2021) 3D FAM|A 60tf oA Z
WY vgk ER71E P52 ol2EY, 554, W
tEE1hEE, 7Aool WS #-gsto] ofn]
A& - F o] FolA A5 24 7P Bt
T AAE AAsth 2EAZT HUAF
Aoz ejot Pt} oo sfgste HAAES] 4
2]+ (Table 2)%} 2t

<Table 1> The proportion of female obesity by age from the 5" Size Korea (unit: %)
Type of obesity 10s 20-30s 40-50s 60s
Beer bottle 7.4 7.6 29.2 49.4
Inverted triangle 5.7 232 23.9 16.9
Triangle 70.6 56.4 23.6 8.4
Shape of a jar 16.3 12.8 233 253
Total 100.0 100.0 100.0 100.0
<Table 2> The 8" Size Korea means & measurements of the subjects in their 60s (unit: cm)
8" Size Korea mean(range)
Item Standard subject | Obese subject
Standard body type Obese body type
Height 155.9 (152.0-158.0) 157.1 156.0
Bust girth 90.9 (85.0-94.0) 90.1 105.0
Waist girth 81.9 (76.0-85.0) 90.3 (85.0-95.0) 81.0 92.5
Hip girth 93.0 (90-96.0) 90.4 102.2
Abdoman girth 90.9 (86.0-94.0) 88.9 103.7
Underbust girth 80.4 (76.0-84.0) 82.7 95.7
Neckbase girth 39.3 (35.0-43.0) 38.9 40.6
Mid thigh girth 43.9 (39.0-49.0) 46.9 473
Across shoulder 38.4 (35.0-43.0) 42.6 40.8
Weight (kg) 58.0 (55.0-62.0) 62.0 (57.0-67.0) 55.1 65.9
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2. 3D shape of women in their 60s from Size Korea

63} Apolzeloh2010)01 e EEAF 60tH
olo] EBAS AASHL ek TG AsH A
o|zT 02021 ) THEFGALS AAISHA ek 334
4% AEFYL AT Qo] (Table 2)9] BE
AY A%l AFshe o4l 3D P4g thersst
At HIRAGE A53} Aoz Reloh2005)0 4 A
ABHEL Qi WY ujgk AL Yasto] u
FHY HRAI gl sigshs EAE AgAt Aol
FejoE P4 FolA AR (Table 3)-= 60
o o4 #EAZH HIRtAIF | sl HEAF 2} A8
A} Afo] =3 E]ok2021)ofl A AT EBS AAI
gt Zojtt. o] PAHES ©ed] ofn|A] TPoBE 7t
ZHol APEALS & WgstiaA 959 28] 7te
SIEE oplEl R Wglel= thFet WS AlEsSH
o g2 A HAE i ®SHe on Ay A
BE Fohi opitetl ZhgEY xe YA TR
9 £ MHtets golgt E8EY|E Sht, & A
TFolAe A LS HEksto] 29 7Hstt FHE
e AL obtEE} AL o] FHFAoE K
BALE v AL 7MIEEo Skt

3. Virtual models production for women in their
60s by body type

S| - wpgol 19

BZA G BHAF ] 3D AL ofrtEE et
spRo ol HF TMIRER ARSIl vEst
ol A A8AF Ato]=FE|ok2021)E Z2H 19
FRolA AASHA Hol BE wedAE2 ntAIE
Z-g5tATh & AFolM AP BEAFI wHA|
g AR HdxE JA vtaaE 2ER dEAE
7h d2F} F9) wFAE S FoR TR RA
A&7 AgtetA| ffot Aoimd= AR & Q)
© BFo= AU ol As| A+At CLO
3DOIA AlESIAL Qe MIREY dEE viEoE
60th ol/g 2] Qi oJmxE FA| B QIE o)A tof
FEoIY wEAH 52 Rtgstel 423 FoE Al
AL, R AAe] Fo s HEste] 7 g
dE#ste 7MIEES AASAT

. Results

1. Creating standard body type avatar

1) Avatar of the 6™ Size Korea representative
shape

A6zt Ato]z32|oh2010)A = AHE Hi of
HZ o|uAE AAISEAL 9lo] 3D JAAFAF A A
Al 60t /g9 EEAAFYS OBJ U= ther

=

=

it

<Table 3> 3D images of women in their 60s from Size Korea

Standard body type

Obese body type

Representative shape
(6™ report)

Individual shape
(8" report)

Individual shape
(8™ report)

Representative shape
(5™ report)
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20 Ato]zF o} 3D FAFZ ©&3t 60t o TMIEE ARt

Utk FE A= o9 A B oHHlERR
H3lslojof 5tE g CLO 3D9] [olHlElZ 25 #gH
£S5 #8519tk CLO 3Dof|A = ohtetof Al 25 <
517] s A AAE Ak ont, 60t EEA
B AABAS &£E0] sHA 9 7H7to] B2 A
ZpAolSiet. o] FAE CLO 3DOA AlXohe T-&
oFt & AAIE #PsHH (Fig. 1)¥} o] #Ho] 1L
FAYE Lol A2 APy, Y2 FHuTt opvtet
o] Fo] ZojA 1L FFo] GAIF Hol= AHE et
U 2o] mdlg ARgo] E7Fsokglth E3F o] A
Foll i3t X5 520] 68.2em, A=FFHHA 0L
o] 60.1cm 5 HF=2S] A7t AR 7IA =] 9lo]
60t oo A FE HATHA] AT 4 Uk

2) Avatar with average dimensions of women in
their 60s using CLO 3D

T U8 ¥H¥og CLO 3D9 o4 HHEoHtEE
ET A 7)o A|8R} Ato]=FE]0K2021)9] 60T
o}y FA+E Y=t o] W CLO 3DA=
Acgerdu], AsgHEUE] 5 49T + Qe
FEo] Sltt. (Fig. 2)= 4 7Fsgt 60t o149 A
T2 SJE ofFtEtott. o] oplEk= 60T o1/49]
FAFE AZSIHATE AA vlE, 423 A4 5ol
60t o}/ gx} gebA vz g EREN o gAY B
of AHdZo] "ojX& FAo] H At

yd
AN

<Fig. 1> Converted avatar of the 6™ Size Korea
representative shape

wAgolT

<Fig. 2> CLO 3D avatar inputted size in their 60s

3) Automatically converted avatar of the 8™ Size
Korea individual shape

(Table 4= A2} Aol =T &joK2021) 3D X
4 5 60t BAet 7P AT MEJA TS
ofHlEt R AbE Wgeh= WAgolt:. JABY YES
Ho Acdolet 4 FEo] &0 eH, o] S
CLO 3DoJlA] opHtetE A5 WHEHR 27 B
ofalete] ZMA7F HHgH o RN TS § &0 YA
Ho] A=olet 4ol Eoi3les Egol &3] =
ot

ofutEre] ALolo} 4F Fio] 5] E2F o]
ofF 20] A 4 glor g EHti(Blender) TR
Ho= Yo S tEl 7HHHE wEs I
d= (Table 5)°f AASIA. FFuHd 2o 13}
£d9 ¥ CLO 3DOJA Afe]= HFo] 7hs3t ofsf
EtZ AgslH Ao g B2 T wol HY AA= W
dE=t A=Folet 4 Fito] ofd Zoldde A=
oot o] AejolA Edd = et A4S g
% OBJ T =Z ARSI, thA] CLO 3DOA ofHf
EtZ #gsty ATgolo} o Fio] MnyA 4
HHA ohutert Z AGE AT T2y o] Ffoll=
ofHtERe] Hofo] A& Hls) ¥ st 53] HiE
g% s, 7oA Aol7t FEA HA
o} o] FEEx= 60t o EEAFS WY &
o] Wty ofufeto] o] RlojAgde] JAAA+E HA
ol Aty AA A7t wgEA ekskth
(Table 6)2 =°], Z°], & =l sl A= 7|
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olfet - wiot

<Table 4> Automatic conversion to avatar using CLO 3D

Rigging of avatar

e
71 %

£ =\

<

) &

<Table 5> Automatic avatar conversion process of blended object file

The first blending

Avatar conversion after blending

The second blending &

. Size editable avatar
avatar conversion

.-/-.

BYy AR Aot BAYS A2 F A
obilere] X|4-5 vlLe Aolch. otetz Wk
A 719} H5e) Ee 9 o] GEolA] ik
she Btk SdE slelEd7t A 87em, Lol
SZoll4 Ho ssem7bA] Fastgott dgels
g 5.6em F7k5ch ol CLO 3D obutel 2%
Wek gzl ohtete] vl9 & EYE V1RoE
st A5Hoz AMTES AAFY] ol
o] 9ol obulet A5 WS A B T LojA\L
27k AR WAL Sl A9 HBHE Fuelol

60t o} EEAFS IS ofutet 4§70
A ket

4) Uneditable avatar of the 8" Size Korea
individual shape

3D QA B/AE oHHEt R A5 Wgkete WS o
o] A Ao AHAE ot A7 e E
2 oOE WS AEsHlth &, EEA 92 AE
o], & FEZ AAsHA E4d g & opHlEE |
Shoh= dAOIA 29| Al & FFo] fAStEE B
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2 Aol z3ielo} 3D PAHL o] 83 60t} o FHgEE A% a3l
<Table 6> Size differences between the standard body type subject and the avatar (unit: cm)
Measuring items Subject mean (3D) Revised avatar Differences
Stature 157.1 153.7 3.4
Height
Crotch 71.1 71.6 +0.5
Across shoulder 41.5 36.0 -5.5
Front neck point to waist 325 30.7 -1.8
Waist back length 40.0 342 -5.8
Length
Bust point to bust point 14.6 17.1 +2.5
Neck point to breast point 279 244 3.5
Cervicale to wrist 74.4 70.0 4.4
Neck base 38.9 35.6 -33
Bust 90.1 90.0 -0.1
Under bust 82.7 77.4 =53
Waist 81.0 72.3 -8.7
Girth Hip 90.4 96.0 +5.6
Thigh 57.0 57.6 +0.6
Knee 34.7 34.4 -0.3
Upper arm 30.4 27.6 2.8
Elbow 23.8 22.0 -1.8

Al o]5s8t1 AH R4 W JEE Alo]= B
o] 7k ofulet A2 AM8otgTt (Table
Yol He Hiel Zo] 2EAIF 2 AAF S 2Tt
Acgole} 4 BE o 3} 2435} olAFAH, BHAF
gF F7FskaL A4 HHo] E7he st 2 ohitEre] 9
P2 LS. mEbA o FE o] #ig) glo] &
EAZ9) AEP ol AHZ HIE ohilElr} wHEo]
il Js R o] offeE 2 Ao BEAY
ofHtetE A3t

2. Creating obese body type avatar

1) Avatar of the 5 Size Korea beer bottle type
obesity

(Table 8)& A|57+ Ao] =3 2]0k(2005)9] 153
Ml HEYE heREste] CLO 3DOIA Aol=
wyol 7hst oplet WEke P4z waHT 3
Jbek Aol o] BT oblelz Rgie A3t

£ wlwg Aot
A3 Afo]2T2]ok2005) HFEHP gt AP
ARGAL ASTolor 4 o] Bol9lA] gk v
&2 253 o] B BAYL 54
oobz Sl9iek. e CLO 3D9] WA 7Fst A5
ofletz At o o ol LeAUA A=Y
olo} 4 o] Boigli Zo] Eefuth. FejHom
L RGO 490 Lol okutel Fapol © Bas
A st Be] Aot vjg] 27] Fo] AR e
Hl2-g Rt olo] wet BAPY 274 Aol =H
Ao] B7b54 opletm WRe) By AP AR
3} 5U% BHoR ABHST T} of opubehs
£7heto] Y5 ol gm0 apo] A4l
AbgaHE ARl ofuletel gt ojsat o] 9l
9tk o obutete] 2t 71 £-2 Hels Bu &7}
2o| £ wroz E&wlo] opletz AHEolE ¥
Agstont.
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<Table 7> Size uneditable avatar after blending

oI - ¥7got 23

Standard body shape

Body shape after blending

Final standard body type avatar

<Table 8> Avatar conversions of representative beer bottle obese body type

Size editable avatar

Size uneditable avatar

Virtual finger fit

2) Avatar of the 8" Size Korea beer bottle type
obesity

(Table 9)= A8} Ato]=F & oK2021) HFH P
HRE R 9] AP Go = oplERE whe Zlolt o]
ol &= CLO 3DOJlA] Afo]= #3o] 7153t ofrtetE
WS Ao, Fo] So] SHAHA AEFolet 4 &
o] wo] 2o 9l AA|HT} Fo] SHFA AUAF
gol Atz FHEA Estdt. ool wt #E2AF
9] %9 Zo] A& A4S 12 Eddsty #EH
< 24Esto] T3} g HY AANE v F, AS

Jolg} 4 RS th AAIs B Sk Th)
A 2715t0] W oM ofulelm wgkstol
obilebs AT % ok AR P4} v
I A A mgete] 2] Mt gl Befoln
2 o]2 60t} o1go] wgkaA ofubetz S,

3. Virtual models for women in their 60s by body
type

REAF T HAF ] Aet @A) 3D FA
U oMHIERE HZRE & o] ofuletof| A o ES 2
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<Table 9> Size uneditable avatar conversion of beer
bottle obese body type

o] 83} 60T ojA FHArEE A=}

Obese body shape Final obese body type
avatar
5
)| |
" I
SAE o AA] o} dud oW|AE & 4 A=E 60t

o3 SARE FHgEEe ARt obutere] oh
A28 H8% A3} WY B2 AN H84
S0) 249 852 90 A2 w2 AL &
29 AZPES CLO IDAA AFHE Sl ofut
& sfolsfo](Feifei) LU Bl 7, AgnE
BEGIA 60tf o9 A oS Wgste] A
253 A3, RS BARE,

cgjl‘zg = o

Front

v

-
_f;

ia

d

L)

Side

wAgolT

Aatoick Mgl g e SYT 2o BES F15
°] 55 BHoE nhpo] uuge] d2FS WEA

o} theow 7t AP opulebs Lalbo] Belel &
o 97 ROP} AAAYEE 2 ABW Tt
gith. THA] CLO 3D0] ohubetg AT oh 714
et Soi g AEsE MRAE Gelree EL
KAsto] ohuteto] Aoz HE AL 9y
193, (Fig. 3} (Fig. 4)0] Lehiic

4. Wearing jackets for virtual models in their 60s

1) Jacket patterns for virtual models

(Fig. 5= XA vitAIFS 1%k AR A=
o AgE HEor REAFS A% HEd2 A, o]
TAES A g2 A= FAH. H|THA|
B9 B BEAFA vl o7l v Fout Hj
= Bol =501 Aok AR FH/of Aol E=AFH
HREAE 9] off7 Hles Ho] FH HTAF
2 A7I5Ed weol Asdol7t Ui A Aol
otfff 2 ofZo] yF @il JFo] HA JALE
Flo] e A skt ojof wh=t B|wA|E Y] ArisE
g FES 2ok +AstEA HES AlFskA
o 8 & "] X|4= (Table 10y A|AISHA
o} ojfidol9] o RES EEAF-L 0.6cm, H[REA]|
L 02cmE F o, HTEAIFE 9 §EE 17.6cm=
Sto] ZRIAA 2919 Blgg ST HITHAY

Back

<Fig. 3> Virtual model of standard body type in their 60s
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Front

oI - ¥7got 25

Side Back

<Fig. 4> Virtual model of obese body type in their 60s

_____

i
]
Iy

o
=

ookl

Standard body type
Obese body type

<Fig. 5> Jacket patterns for two virtual models

9] 54olx AA A5+ 37.6cmolLt, WEZole} &
Zo|7} Y& 7749 Hgoug Qme 93 39.0cm

2) Virtual wear for standard body type virtual
model

(Fig. 6)> 60| o149 #EAFZS HHEste 7HF

29o] 47 Holg Hejolch. AL A=olot
%, F1Eo] AT ol Y 24 Ao e
£ o 4ol 2AES WA Hostech. HF 4T
AN L g do] Zelshs syl olelg glol
#o]7} ol 2ol 2o F o, &, 7 B4L B o
BE oAEkA] o} el e % AHEER
sl B,
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Afo]zFiEot 3D FAe o83t 60t A THIEE Azt

<Table 10> Pattern size and ease of two body types

wAgolT

(unit: cm)

Item Standard .body type Obese bf)dy type
Pattern size (ease) Pattern size (ease)
Jacket length 66.0 65.0
Waist back length 40.0 39.0
Bust girth 107.0 (17.0) 117.0 (12.0)
Waist girth 93.0 (12.0) 102.6 (10)
Hip girth 106.4 (16.0) 120.0 (17.8)
Across shoulder 43.2 (0.6) 41.0 (0.2)
Front interscye 36.1 38.0
Back interscye 37.0 374

o

e

Side

Back

<Fig. 6> Virtual jacket for standard virtual model

3) Virtual wear for obese body type virtual model

(Fig. 7)& WY v P HES & Q&= 60
o o149 7HFEEof AZle Zeft AHjoltt. Hlwt
B 7VIEES HT E4S YEY] fiske] d=o]
= © 555 BEEHUS & Tt Y oot 44
E, A7 BF BEABY 5L dhS AREsto] A
Ao zm APl Hsto] g vt 4% St
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