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[Abstract]

Since China pays more attention to cultural heritage, it becoming increasingly important for us to preserve traditional costumes
and pass them down. The purpose of this study is to remake the costumes in museums as 3D virtual ones and to display them,
thus contributing to the preservation. We studied the traditional costumes of the Qing Dynasty and reviewed the current situation
of museums online. Selected 5 kinds of Paofu of the Empress in the Qing Dynasty as the object of study and developed an
effective plan to make the virtual Paofu. Finally, based on the 3D virtual costumes and costume information, we built a website
of the digital museum for the costumes. We have found that the results of the study have basically lived up to our expectations
after tests and evaluations.

AQIO] ; HLjal g 24| mE, 3D JHAOA, JHA 24| e

Keyword : Qing dynasty, Empress’ costume, Paofu, 3D virtual costume, Virtual costume museum

http://dx.doi.org/10.9728/dcs.2022.23.10.1941 Received 22 September 2022; Revised 18 October 2022
This is an Open Access article distributed under Accepted 20 October 2022
@ the terms of the Creative Commons Attribution
e Non-CommercialLicense(http://creativecommons *Corresponding Author; Sook-Jin Kim
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: D O0O0OO0OOOO

original work is properly cited. . " i
E-mail: ksjina@sejong.ac.kr

Copyright (©) 2022 The Digital Contents Society 1941 http://www.dcs.or.kr ~ pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2022.23.10.1941&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

<ol &

=4 =
= ol x Qirk, BAuERe U91F 2F 1 Fag

slzlgolt), SRR B fEo Fo AP f7E0oA
21, 2%, F5 5 347 2919 gk o8 9A &4
7)ol BFE-dol A Q@ A7 Bt AAE ) A gt} =
gk 2019 Woll A& Z=U19(COVID-19)9] ggko =
o] vrEFo] Fas|ok 3= 59 913 2%1% &4
gt H)5 whEe] Fuo|xe] &S A7 ARl g
W AR 58 B 55 JAN ) A5E4] dAHela o
AU BH5e AR A 4t ik whEge] g AE
Z shRl A5 B dA] TRl % Soll 3lo] 3 wF9
3 ARE gl gl A5 EalAtelth, aFoAn &
3] 23 Ut Ao Bale ) wEe] B2 )
Ao s Fa o A T3 54 T /M AFL H
53 52 2315 gAstomy T A% 54 B3] $2
3k BES FASIY. 3 WS FAAE da I 9AF
T2 F3HARS A Bl e 9473 Rl o= u)
ol 249 FEES Z aea A7) AL e g &
& IR 2 dssly] 93 83 9 g o]
metol| A o 5 TXE 7] IS 282 E3kA|

39} AL 2o N2 7|3]E 7P} a1 Yk

AY 2EDAE BHRNS GTHOE nED £ e
F AREA G BAY BE, AT, A5

714E st vk =3 v dE Fsiks Al
= WS AFsro R W dute] Ves o &
T U= g}

T3 MBS 3D 7Moo AFtels B AT
o] A FoluaL Stk olE MaATFelA ] 7)ol
Az AR o] Aol tigh val #4E Fal S A
Bl A0 AskE spoghogmn Ao wiaks AAstaat
ghrh, WA Table 1014 & 7 Ql%o] 3D 71do)3e] |4l
= CLO 3DI[11], [2], Style3D, Style fabric[3], 3Ds
Max[4], DC Suite[5]& 27| & AZEo]E0] AHH
AT LAl - ATRe] Bl aTrojeh MRS A HA e
HAS T4 07 3E A0} Yang et al., (2021)[6]19 <
T= AlA) HBAo] glMo] Alg) EEo] FAMSE B st
o] Wyl Algje] B21& Adsh] & ittt dddTE 5
7V A7) Holdk AlElE 3D 270 71 583 Li et
al., (2021)[7]¢] A7rolA] Zolz = itk spARt =70 2
ol A EIT} 3 A o2 A= EAEHI T 54
© ATA AA ERAE B e ZoE dEAE
o] AR gm=o 1 & 7ANElT 0|53t 4 9= F Aol
Ftelt}h Liu and Bai(2022)[8]2} Tian(2020)[9]2] A+
o= T2 TMEEAS AFEIl ot 1 3] AlEES] <l
A Apolzell BHA AlE o] o] XawA] efo} Al o
o] gyt A@AolA] etz A7 EAEITE Atk

g,

2

:é z
e e S O = O

iz,
oty

http://dx.doi.org/10.9728/dcs.2022.23.10.1941

glo] FHsThs FAlE
of 5] el ek olvel whE Aol AAl 71715

ol- g3 AR AP} Fto] ek AFE AATH10]. whebA
£ AToAs olelgt AgdTES] A3 2 SIS HlaEA
3 A3} oS3t e 9 7kx] 133 29153 98 4= Uk
A, 3D 7PFeVd ARl A AlEE Az ESO)E kst
2 ARE ko] BAe] 545 £4%: %ﬂﬂ, 3 Al

=2 325

7] AEEe] Q1A Aol =
o A7) gl 54 mefslel 3D APISLE Asteha o]
g 7ow BAEN A0S Qaeks A4 AL

AN BT AR, AFE} 2nhEEo R o) Jfsan 22

o] 3 R TP A TR B T,

olell weh & o] B1e g s )

Al AEEHA FES 3D Mo s Agstal, F
AEhAel Bk ARs gypor dadd o gl o
7Iike] AEEA HAE hEae] oA Al ES A5e)
22l 7eke] IAIAR1 AAE sl e
2ol BEI AA 0 IS sl skar, dEAle] Azt
AN Aol 71z ARG ATHORA T3 AT Baws
Z g} & E_JZ_*S}__TJ_ H48= ok ‘_:rLO]NA tﬂ oh;]_

B AT A% A9 3D el 4 Algel WA
il K= At AA, o4 el = Ay Aol gt
53 el B9 G Bae) $F7, 223 3D 7
A% 2Egold] s wEESI) =3 el
AU 2L gg)ro o2 AAE= e 18

fi
ol

J oM Y o kI o

>,

o 2 fo
oft
%

=

b e o ox o o
M

o ot

s VFU r

D)
j=s)
—=

Lo

of\ oﬁ
S
Gl =

o o
’
T
ruﬁ ;
=l
1]
N
PN'

N
MN -
o
o>
S
e
o,
k1
ofl
1E
it
23
2
{0 1,>,
o
)
>,
e
o
el
g
(@)1
BN S m du i

re
-
=
o
o
it
2
ol
_O‘L
k1
oft
=
£

/U]

-4 4
B

=
0%
4
Jg oF 1

1%
ol
ol
?R
_Q
S
>
ri
| o2t
Q
-
il
o}m
ol
==l

o it

A
mlm né“\T ML

b, 53] Aupel Eue) 53
EER S R NG D Aﬁzt xﬂ 2t
aL, Zej(BL) o] AHlE SalM = R Ay
st om, ZMdel g AZE X Eoiel CLO3DE
3D 7ol e Azteink. A, A%t

] ‘EOﬂ/\L 3D & Ulﬂ] 1:1 EN/] 7]£ ZJEE 7]27(]_ =2 /}jl-
> ? T APl B BT o]g3te] M B4 Od wiE
B oA AllES AR, AR HEsheA BF]
A% El=EE APslch F3 AH8A Ade] anE A
57 Sl8) elgetat by 1098 oo /b B oA
bkl T e A, AHEE R 28, A A ol
@ HERALE NS eln B 4TS B @
AT 4 de) e AN

SO < T T %
PN'
ol
tlo
E
N

3@ 10 oX oX
>~ [
N
ok

o ©oE oE

< A
1-8-5ted
¥ 3D 7Pl o]

f

0

£

Il. 0|2 H{jZ

2-1 HLt2t SAof chst a



Jhab Al CIX|Y SH2R TES 9/5H3D JHA| AL HIEL T2 DR AT LRI 23 TE(R)S SAS -
X 1. 5= M54 3D Mzl ok Moy
Table 1. Preliminary research on making 3D Chinese traditional costumes
No Author 3D virtual costume Display
) (year) Costume Software Avatar size Texture&color Medium Style Features
Modern
Liu&Bai Duanru in Tang Chinese Real costume _ ' B
L (2022) and Song CLO 3D woman image Video
average size
Modern
Chen et al., Opera Chinese Real costume _ _
2 (2022) costume Zhezi CLO 3D standard image Image
clothing size
Zhao&Gu Miao women's Style3D, o . _ 3
3 (2022) Changfu Style fabric Not specified Not specified Image
Qing Dynasty
4 Wang et al., emperor CLO 3D Not specified Reall costume - Image -
(2021) image
dragon robe
Tian Manchu 3ds Max e e ) )
5 (2020) costume CLO 3D Not specified Not specified HTC Vive Video VR panorama
. Rotate
6 Feng8Liu cheongsam CAD. Not specified Rea.l costume Web 3D 3D model Expand
(2020) DC Suite image Shrink
Yang et al., Ming Dynasty CAD e Similar to real _ B
U (2021) men's Lifu CLO 3D Not specified costume images Image
Chen et al., Tibetan men's CAD - Photoshop _ Interact with
8 (2018) robe cLosp | Notspecified painting 3D model | field devices
: ‘ . Rotate
9 Zhou et al., Miao women's 3Ds Max Not specified PhOFOS.hOp Unity web 3D model Expand
(2017) costume painting player .
Shrink
) Guizhou Tujia Rotate
10 Lietal., women's MP200 PRO, B Real costume Web 3D 3D model Expand
(2021) Ruler3D scan ;
costume Shrink
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Table 2. Classification by form structure
Classification
e ey Types Costume
@ Chaopao @ Jifupao
Paofu ® Changfupao
O Chenyi @ Changyi
Form G @ Jifugua @ Changfugua
ua
structure ©® Magua
Waistcoat @ Chaogua @ Jinshen
Undergarment @ Chaoqun @ Taoku
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Table 3. Preliminary research on making 3D Chinese

No. | Name of museum | Image Way of exhibition
rem—— B -
The Palace i '_a Text, pictures
1 Museurm 7 (front, back)
—Sufficient data
Tsinghua —Text, pictures
2 University Art - (front, back)
Museum —Insufficient data
National Museum ~Text, pictures
3 | of china (front)
—Insufficient data
Beijing Institute
Of Fashion — Text, pictures
4 Technology H (front, back)
National Costume —— —Insufficient data
Museum
) —Text, pictures
0 (ron
—Insufficient data
6 Chengdu -VR Panorama
Museum —Insufficient data
. —Text, pictures
7 Eanjllng Mgseum (front, back)
dministration o
—Insufficient data
—Text, pictures
8 Nanjing Museum (front)
—Insufficient data
China National ~Text, pictures
9 | Sik Museum (front)
—Insufficient data
Zhe“.an.g -VR Panorama
10 Provincial -
—Insufficient data
Museum
—Text, pictures
11 Uiggﬁrnou (front, back)
—Insufficient data
—Text, pictures
12 a:zggrsnha (front, back)
—Insufficient data
The Museum of | =rmm« —Text. pictures
Guangxi Zhuang | " : P
13 Autonomous - (front)
. f —Insufficient data
Regio
“ —Text, pictures
14 | Hebei Museum == (front)
—Insufficient data
| " —Text, pictures
t5 | Sronoro paeee | AL o
- —Insufficient data
—Text, pictures
16 | Dalian Museum (front)
—Insufficient data
. . . —Text, pictures
17| {ilin Province K | oo
S —Insufficient data
—Text, pictures
18 | Chifeng Museum - (front)

—Insufficient data
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Table 4. Comparison of functions and features of 3D
virtual clothing making software

Convenience Productivity Applicability
—Offering a —Offer a wide variety | =3D fashion
variety of of fabric properties | design image
CLO : . o
3D languages —Provide a variety of | =3D animation
—-2D/3D/attribut | clothing  subsidiary | and fashion
e on one screen | materials show footage
—3D fashion
3D Separate —Offer a wide variety | design image—
runway | 2D/3D L
. . of avatars 3D animation
design | windows, but . ;
, —Easy to textiles and fashion
er interchangeable
show
—Real time 3D
Modaris | —2D/3D window | grading based on 2D | —3D fashion
expert | is separate pattern CAD is design image
possible.
—-2D/3D/attribut | =Collaboration with
Accum | e on one screen | 3D simulation -3D fashion
ark —Modified software enables design image
3D immediately in | similar production to 9 9
3D window actual clothes
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Table 5. Preliminary research on virtual costume digital

muse
(A\;J ik Characteristics
ear)
» Display content: Front picture of clothes
Meng and | » Museum system production method: VPR
Liu » The way of viewing: exe file
(2015) *|t cannot be browsed on systems other than mobile
phones and windows, and the sharing is low.
» Display content: 3D virtual clothing model
Zhou et » The method of museum system production:
al., Unity3D
(2017) » The way of viewing: Web3D
*Need to download unity web player plugin
» Display content: 3D virtual clothing model
Feng » The method of museum system production:
(2017) Dreamweaver, html, php
» The way of viewing: Web3D
Wang etal » Display content: 3D virtual clothing model _
» The method of museum system production:
v HTML5, Three. js
(2020) » The way of viewing: Web3D
» Display content: 3D model
Lietal., » The method of museum system production: Three.
(2021) js, vue
» The way of viewing: Web3D
» Display content: Front and back 2D pictures, 3D
virtual clothing video
Shang&Ti | » The method of museum system production: LOD,
an Unity 3D
(2021) » The way of viewing: HTC Vive
*High cost, cannot be watched by multiple people at
the same time
» Display content: 3D virtual clothing picture, video
» The method of museum system production:
Google website
Na » The way of viewing: Web3D
(2021) *Both PC and mobile phone can watch, and the
sharing is high.
*No charge, multiple people can watch at the same
time
» Display content: 3D virtual clothing picture, vide
o0, 3D model
» The method of museum system production:
Google website
This study | » The way of viewing: Web3D
*Both PC and mobile phone can watch, and the
sharing is high.
*No charge, multiple people can watch at the same
time

Zhou et al.,(2017)[
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Table 6. Selected Paofu characteristics analysis

MOA HIA T2 TRUSH AT HUR BF Z2()S SHo -

Costume image

Paofu e Size cm Costume characteristics analysis
Round collar
Dajin Youren (front right side)
Form Horse hoof shaped cuff
Left and right slits
Shawl collar
—length of body:135 Shoulder pad
—length between sleeves:194 .
Chaopao —cuff width: 22 Fabric Yarn
—hem width: 120 Body: yellow,
Color Connected sleeves:cyan,
Back of shawl collar:ired
Pattern Draong, sea water river clif, cloud, peony, bat
Round collar
Form Dajin Youren
horse hoof shaped cuff
left and right slits
—length of body:148
—length between sleeves:180 Fabric satin
Jifupao —cuff width:16 Body: vellow
—hem width:140 Color o v yt g .
“length of slit:53 onnected sleeves:cyan
Pattern 8 draong, sea water river clif, Shou character
Detall 4 metal buckles
Round collar
Form Dajin Youren
Horse hoof shaped cuff
Left and right slits
—length of body:139 ) )
—length between sleeves:200 Fabric Satin brocade
Changfupao .
—cuff width: 26.4 Color Gre
~hem width: 119 Y
length of slit:72 Pattern Jiangshan Bandai
Detall 5 metal buckles
Round collar
Dajin Youren
Form
Flat sleeve
No slits
—length of body:140 i
Chenyi —length between sleeves:166 Fabric Yarn
—hem width: 118
Color Light blue
Pattern Phoenix, peony, Shou character
Round colla
Dajin Youren
Form
Flat sleeve
Left and right slits
—length of body:132.5 .
Chanayi —length between sleeves:116 Fabric Yam
o | —cuff width: 33.5 o o
‘ ~hem width: 114 olor ©
length of slit:72
ength ot st Pattern Butterfly, Xi character, Wan character
Detail 1 spherical metal buckle, 3 round metal buckles

1947
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Table 7. Structural characteristics of Paofu

Author Wang Wei Tang
(vear) (2012) (2015) (2018)
Structure ) ‘ ) GHIRRBRInD
image [ ‘ 1 i
o \
¢ \‘ i
"Cross—shaped flat structure" in the front of a
ch garment which buttons on the right, the front centre
aracte . .
ristics a.nd baclk centre are cut, the Iargevlapel is cutin a
single piece and sewn together with the left front
piece.

F 8. Wang et al.,(2021)[2] OlHIs=2| M=}
Table 8. Wang et al.,(2021)[2] horseshoe sleeve production

3D Costume

-

2D pattetn

|

2 odToAle] op% Fzh 2hY
Table 9. The production process of the horseshoe sleeve

Property

Not specified

— g

-—d &
-

in this study
Bendin | 3D virtual costume
2D pattern Compared e -
Befgre 16 ‘ %
setting
- B S
\
- B %
A N
After
setting 56 g %
- B %
. i
8%
- % %
|
o] AL 3D Rl Aol & g 913 A
AR 0|24 7 2ARE AlFPLe™ 1 Y82 Table 79+
http://dx.doi.org/10.9728/dcs.2022.23.10.1941
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o) B3k st ) ol 4 Sl o) e A
2% Agsior 3 Dotk ok B P ool 13
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Fig. 2. The schematic diagram of pattern overlapping

S7h BRIy sEle] AAAE B A% AnBAA = o Bt <3 sole
X}o| 1] {o] Yo}
) @A, mae) e inE o g g E 10 39 e | a
N _ ) o1 Table 10. Effect comparison of Changyi pattern
OHO}:‘?} ?1";]’[31] ]'_‘ 7]'/\01' el AN E -"01 OHE]HA Z]'H modification plan
ek AL SR v)FoR Aol Wo] Holdss , E— ,
%Ago}t Eﬂ ]Eiook ] Ohjr A=z Eioﬂ/ﬂfﬂ 1‘3}0301 %017\]% Plan | Pattern image image Analysis
AAE Zshr] witolth[32]. viet Aol o & nl(zx
0T} ANACTHR = S8 %‘64 U Blo] ot Ho thy o
[ - = rigi
J’]Jq O“H sed g olvke UJ.% liqu HEES %oﬁ Qf nalg —No gap in the collar
ol&fjoF & o7} glt}. ol dolo] &7 7P Bxleta part on the right
el A A3 fiu|7} FEslr]o] dE e s o= gr?wtt ~Inner layer shown
eIl 2] st P S8 o A9 A
3llc} Fig 1. O]E EQE Ale Algdo)dE xasglom
Hele] HA A1 Fig 29F 7o) ML 1= 3 3|Me 2 Plan -No gap in the collar
= = part on the right
& A2 A 37’ HUSAE 455 HERIT 1 —Difference with
Xiang et al.,(2021)[33]19] ¥A7to) up=2H 298 7HeFs} original effect
B 71EE wele] Wgg Fol AoR we avlA A
A= or- BB o o X) A}
A& Wk seupd e o] Wg ks Zlolth, o) o gap in the collar
o] S vl o 2 Ao] gd o] A Wik U3 2 Plan part on the right
—Inner layer shown
2 —Same with original
effect
Plan —=Inner layer fell off
—Difference with
3 original effect
11, ol melnp My ZEo| Hlofg H|w
Table 11. Comparison between plan 2 model and original
model data
Model Face count Vertex count
Original model 39423 22666
Plan 2 model 27443 16608
2l %to| mlEd
18 1. B Reduction ratio% 30.38% 26.72%

Fig. 1. Pattern of Changyi
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http://www.dcs.or.kr



ClX |2 28 = &t5|=&X|(J. DCS) Vol. 23, No. 10, pp. 1941-1957, Oct. 2022

Wk L AAE BE R A
Mot 2 92 AN PAAE sE )3 Lol
SEERS

Wt 3 AACHIS ACGEHD Fite] AR e
EREREEE E R

HAE el 44 v) WSS FUsa R
e The Folo] Al whel, W, Wtz Wel3el el
ABSE ARG A% AT, 3D e
olulAe] ezt o ghelall SR dofrhd ) A
el Qe W] ) AR FAEE A
Ao g HlaES Aaste] Sele] HE 54 Yt
2 Spgalgich. ) Al Welet $H e Table 104
%

i)

il o <y

-

N,
of

3D eIl 4 E5hE AIEo R A7t e
W RAE Ea Ew Sxjee] A R ¥l v
A SjRe AAISHE W27t g Fo] $4) AEelol 314
ol 4] 319} Bol] Fol Wolxi= o] MAEHA) exgkar 7]
7 o] A ow w@Rel AA sRle] $4 wuks} A
of Aol e molA] ghsich web Wek2rt Fel ivle] 7hg
A 44 WIS AFIAT. Ea A4 Ele] 3D 7}
Aolsl waggw wel2el 3D shgelgel WAt

30.38% #AdRlar, BAR  FE 26.72% HAT 0w
Helsiet Table 11, sl o179 3D JH3elre A
AF Sws AN EEAY, U0 S8 5L PR

4-2 2 (FH4@) 3D 7Held Azt

A WA AP TPEAGEDGT) B3] 3otk B4 &
§ Ulees xx9 S ALtsta Alee] 8¢ § 3D
He- AlEEolA 2HS RSt A BhETel| e
WA & TRERESIAL A¥olE E-5 o] 838ty dla 25
of Fig Faplel AA WY FES] Higte=
R(226)-G(166)-B(14), &= $ME 7409C2] Hlo]e & 431
o, AuAg FEo AAe R(31)-G(30)-B(35), WMs=
#WE  Neutral Black CeolH, & Fye] Ak
R(149)-G(30)-B(13), Wz WME  484Co|th. ¢
Silk_Charmeuse® A4ggom, A79] Felzts g3}
8] AA & Fabric_Silk/Stain .2 A3t} vH5e
S Trim_Full_Grain_Leather2 #3}ith. te|d st F-&
E CLO 3Del|A Alg-sl= w54 Buttonhole_Eyelet_A_Radial
S, 95 Button 233 ARSIl oW, W] o4& H3hs
§:]_g]. ] _,43]] ]HX]% Metal= H;{%g]_o:h;]_ E%]/\Elr%] 5001—,‘:

ERRS o] §3le] FEeta AE B4 £y FAAL 9
A& HEgo = sfelo) ug gt nA o2 ekt A
Ao £48 zAgste] AlEHelAS i), 415k o]
HAE Aegatglon, oplere] XS FV2_04_Dress©
2 ARste] 534S AFSGITh ol AR HA
Table 129} 3Fo] Q.oF Al & 9k

O oy

)

¢

2 N oo ¢

[¢3

H:l FM rul
F

it
Lrul

http://dx.doi.org/10.9728/dcs.2022.23.10.1941

4-3 Z=R(HFR#E) 3D 7Hdole Azt

B 12, ==Z(t) 3D 7Rl HZF obY
Table 12. Chaopao 3D virtual costume production process

Process Chaopao
Pattern { \7
making IDD

QQZ

First
simulation

| —
w

24 ['XN i

Color

Main red color: PANTONE 1795 C
Main yellow color: PANTONE 7409 C

Material

Silk_Charmeuse

Trim_Full_Grain_Leather

Textile
pattern
mapping

Second
simulation

Real
costume
&
3D Virtual
costume
(picture)

3D
rendering
(video)

Qing Dynasty Empress-3D Virtual Costume

1950
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Table 13. Jifupao 3D virtual costume production process
Jifupao

Process

Pattern
making

First
simulation

Color Main yellow color: PANTONE 136 C
Material Silk_Faille

Textile
pattern
mapping

Second
simulation

Real
costume
&
3D Virtual
costume
(picture)

Form Detail

T =N
B T

3D
rendering
(video)

oA 2 S| A (R So] dE o), 154
BAE 7o r AR dRs AFeta Also] i §
3D & AlEe oA A4S 71siqlth AP dS W] 9l
= ouAE TR ESlal A¥olE EtE o]g3le] AW
el FANe] WS oY W FESk] Hages
R(255)-G(193)- B(68), &= AME 136C2] tlo|ElS A
ok g PR AP R(40)-G(5)-BGR)ol, W
= 3E 433C, 99k Silk_Faille® A&t o, Hlwhe]
FEks 2837] 918 AlA S Fabric_Silk/Stain®. = A3}
ek HEgd Fioli= CLO 3DolA Algshs w571

T S CIRIY SHE R T5S 213 3D ThARIM KT T2 TEUE Y 4T Hl2t BF TS FHOR-

Buttonhole_Eyelet_A_Radial, @5 Button_232 A3}
Atk @3 o] w4 AZhS s 98 AES Metal= A
A3t 9Bt F4S LEARS o] 83l & F A
Al F2 FFe] FAARI ARE TE3le] HEle] wig 313l
ol mpRe e 2 oy} A o] A48 24 3sle] AlEdoldS
Z1g33itt. 4 Wake] o|n| x| & WY s)aL, ofHfERe] S
FV2_04 Dress® AdAsl &35 A2siith o] A=t
74L& Table 13914 2.0F AE]e3irt.

4-4 SR (FiRiE) 3D 7hdeld Azt

14, ASZE(ER®E) 3D THelA HEF 3Ry
Table 14. Changfupao 3D virtual costume production process
Changfupao

Process

Pattern
making

First
simulation

Color Main gray color: PANTONE Warm Gray 1 C
Cotton_Sateen

Material

Textile
pattern
mapping

Second
simulation

Real
costume
&
3D Virtual
costume
(picture)

3D
rendering
(video)
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Table 15. Cenyi 3D virtual costume production process
Process Chenyi
| —= ®m
\\ A7 r'"
J s &
i 14 | nn
Pattern ,]T [ C ¢ | Ir 3y L
making o " aj/ Ld o/ us
‘/ ;h_% : \
/ P \
L | E fxayj Al : -
First | ) ) 4
simulation / RN L . A
ae S | = S
Color Main blue color: PANTONE 628 C
Material Silk_Crepede_Chine
Textile
pattern
mapping
Second
simulation
Real
costume
&
3D Virtual
costume
(picture) Form Detail

3D
rendering
(video)

Al HA 2
w4E 7IE
3D #H&- A
RS AP
oje] W FE38le] W ko= R(221)-G(220)- B(216), W&
= WE Warm Gray 1 C9 Ho|HE I3loh. dd-&
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Table 16. Changyi 3D virtual costume production process

Wi
making L W

{ Ge

/’ i

3

5
LY

|

First Z’ 8

TN OR LA

simulation
il e g
Color Main red color: PANTONE Bright Red C
Material Silk_Crepede_Chine

Textile Y I/' 7[]
pattern Cv»E >
mapping L L‘ J

Second
simulation

Real
costume
&
3D Virtual

costume .
(picture) Form Detail

3D
rendering
(video)

Qing Dynasty Empress-3D Virtual Costume

CHANGYI-PICTURE CHANGYI-VIDEO

CHANGYI-3D MODEL

J8 3. 7k =4 CIXE g2 of Al Aol E2| H[O|X]
Fig 3. Pages of the virtual costume digital museum
website
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Table 17. Test process and results of the sample website

of the virtual costume digital museum

Test step Expected result Actual results Test
screen result
Homepage and
theme content Expected
Home h .
1 age display of virtual result
pag costume digital - achieved
museum.
After clicking
Naviga lChangyll, the Expected
) image, video and
2 | tion result
3D model menu viaes ;
bar ) I achieved
bar will be
displayed.
Basic information
| such as 3D virtual | - —— Expected
mage :
3 age costume period, f result
pag size, etc. will be achieved
displayed.
' A video of the 3D | —— Expected
Video ) =
4 age virtual costume result
pag will be displayed. i achieved
3D virtual
3 D | costume models | - - Expected
5 | model can be rotated m result
page 360 degrees, achieved
zoomed in or out.
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H 18. M2 WS
Table 18. Questionnaire content
Indicator Indicator elements
1 Comfortable audio—visual display effect
2 | Reasonable website layout
Sensory
experience 3 Display information transmission effect is
intuitive and clear
4 | Real three—dimensional exhibition effect
5 Website system access is easy and
Interactive convenient
experience 6 Good interaction with 3D virtual costume
models
Emotllonal 7 | The form of exhibition is satisfying
experience

e ({LIONE] pAIACE MUSEUM

m— \/[rTUEE COSTUME digRal musemu

h2ad

38 4. O|3AL MY X & gt Znt
Fig 4. Evaluation results of user experience indicator

elements

Sensory expenence Interactive experience Emotional expenence

e N gt 0181 palace museum s Vi rtual cOStume digital musemu
J8 5. o|8A MY XIE "It Znt
Fig 5. Evaluation results of user experience indicator
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