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[Abstract]

The cultures of Korea, China and Japan are unique, but have always been closely related, sharing and influencing each other.
Due to the recent COVID-19 pandemic, the cultural interaction between the three countries has been limited for the past few
years. Hence non face-to-face methods of communication such as video conferencing, broadcasting and publishing content have
replaced traditional methods. During the Fourth Industrial Revolution, the demand for virtual reality (VR), augmented reality (AR)
has been increasing, therefore a lot of research and development for traditional cultural content and cultural exchange is being
undertaken. However, the content being developed is mostly limited to only the sharing of information, and there is a lack of
interactive cultural content to meet user demand. Unlike virtual reality, augmented reality can be easily used by anyone with a
smartphone. Therefore, in this study, we intend to develop realistic, culturally interactive content using AR technology that anyone

can use, and share our experience to expand development of realistic content.
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Fig. 1. Korea Mask
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I 1. ARFoundation

Table 1. ARFoundation platform-specific support

reality body recognition technology
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Table 2. Culture-related content uploaded to Google Play
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Fig. 7. Local cultural heritage content and AR experience
content uploaded on Google Play

http://dx.doi.org/10.9728/dcs.2022.23.12.2355

keyword Types of app Number of app
Gift/ Game/ Community 12 40%
Language/ Lpoatlon/ 11 36.6%
“ » Promotion
Culture
30 apps Culture 5 16.6%
Cultural exchange 0 0%
AR 2 6.6%
Gift/ Game/ Community 9 30%
“ Language/ Location/ o
Korea, Promotion 20 66.6%
China and
Japan” Culture 1 3.3%
30 apps Cultural exchange 0 0%
AR 0 0%
Gift/ Game/ Community 7 23%
Language/ Location/ o
“Cultural Promotion 13 43%
heritage” N
30 apps Culture 3 10%
Cultural exchange 5 16%
AR 2 6.6%
Gift/ Game/ Community 4 40%
Language/ Location/ o
“Cultural Promotion 5 50%
exchange Culture 0 0%
10 apps
Cultural exchange 1 10%
AR 0 0%
Gift/ Game/ o
Community/Device 10 100%
Face Language/ Location/ 0 0%
recognition Promotion °
10 apps
Culture/ Cultural exchange 0 0%
AR 0 0%

T 78 TR SSEoiglE Al Fat 92 b
Uiel, AR FHEREEHRA ZRIZ0] Z5 oA A o B8
ol 7F53 ZRl=ol A, SE8 v oju]x7} Qlofof
o] ek,

A GERe] SRR FAEE v T)uke] mg g
FR=7} ol SRR Yat 407t eelE B

st i dokel 48 el A ek - A7l
A %9 92 AR Az 47 AGshe v~



wale] 3k FF0 dEely e ZelxAgke 96,
10S(iPhone Os), Android 5¢] thafst ZeiZoA F=o]

7}F538F Unity Engine® ARFoundations AREsFITE
ARFoundatione Unity Enginec] *|¢&h= n|E49o] )
9] AR-SDK(Software Development Kit)Z4# 23] 3 ?E’]_
Y= A MEof wlE) Yol A ARCore, ARKit %

= A5 WEEo] Ajeck Fdl== AA ?E}.—cr
slol] digt ARE ol F A= TG AYshs FEoE
A ?Lfﬂ@]'“_’ ZF 27pd AEe] &S Fdshe, =
Jio] A HAL Fol& TR AF g5 AEs] 4
ol 3DEAY 2 A, T 5
Alzbl] 7PAS vtE Ze] HS] 7PAS AMEEH] wi
2D el 221 31 UVE ARS8t Al 2ks 7831l

Zel= Azabge 1Y 83 o] /ey AAsla, 7t
el g TSR, Loz Bed Pang AL
H, A= A 3 S 75T oMIE A, Aol igh
22y Adskn 4% HaEs Aaskt,
Devgiopmentt » AR Foundation / AR Core
. EHVII TONAIEH = XR Preferences
installation and setup
= Intra
Scenes Sl
= Learn
= AR
» Mask 3D modelling
» Texture
2D/3D Resource L e
* icon
+ Ul layout
+ Ul Controls
UI/UX & Screen Nt
« Event
+ Face tracking
: + Tracking event
Function/ vt
Programming + Sound / Animation
+» Scene manhager
i + Target device setting
Build & Test * Build
s Test
a3 8. shE.e o 23 MY ZH= My
Fig. 8. Korean, Chinese, and Japanese mask cultural
experience contents creation process
3-2 2EI =9} Ul (user interface) SEL
09 9% IHl= S5 vehiaL, ZF a4l digk Aole
SR

App Start

Leaming Mode

Learn the mask

AR Mode
(augmented reafity)

[ Korea Mode H Chinese Mode H Japan Mode ]

AR Face

Manager
AR Face

Tracking

ulture of country

Korea mask
culture page

TTT

Chinese mask
culture page

TTT

Japan mask
culture page

Ne

Yes

Augmented reality
Chinese mask experience
(19types of mask Texture)

Augmented reality
Korea mask experience
(3 types of 3D mask Models)

Augmented reality
Japan mask experience
(3 types of 3D mask Models)

App End

2359

EE N EerT
Fig. 9. Contents Flowchart
D Sdx 5594 A9
(1) App Start : 8 A Z+
(2) Learning Mode : =7} ge
- Korean mask Culture page : 3l & &3} g5
5}
- Japan mask Culture page : 9 & -3} g%
(3) AR Mode(Augmented reality): =718 5743
- Korean Mode : 3714 & A (A3, HZ, &b
- Chinese Mode : 1971#] 7 ¥e g
- Japan Mode : 37F4] & A &(Q.Y, €+, =)
(4) AR Face Manager : €=212] 7142} 2H5
(5) AR Face Tracking
- FHle} Yo 2R Y d=E B4
- A B 7} Apsld MeEE Zrle] uhA| g

AESEE E |
%7 A7)

=4 8

o

- Chinese mask Culture page : =7 & #3}

A

(6) AR Korean mask visualization experience
- GER1A A e & AY

(7) AR Chinese mask visualization experience
— o%%o]}\l 7~71— %g—/] €} xﬂﬁ

(8) AR Japan mask visualization experience
- gl A AR gAY

(9) App End : ¢} =85.

http://www.dcs.or.kr



CIX =2 28 = 5t5|=&X|(J. DCS) Vol. 23, No. 12, pp. 2355-2364, Dec. 2022

2) Ul (user interface) 3E=

18] 102 UI( user interface) 3823 YER
sl HES Foto] 7dE HORE olFsta
T2 AP = ok

27}e)

1 7]

o,
c

Learn the mask culture of each country

Menu button selection Select country button

0, = ey 1 |

T
IG2R

Select country button

@

©
@
. 4

3 types of
3D mask models

38 10. Ul EEE
Fig. 10. Ul Flowchart

19 types of
Mask Texture

3 types of
3D mask models

V. 39

4-1

o

2 AQINT 0| e

i

AndroidellA =12 48N & A=) 218
A= 23 113 2o Unity Engine®] 53 7552 7}
A2)8}7] 9138+ Package ManagerelA] ARCore®} ARKit2]
ZPE v 5o 98-S 3= ARFoundations Ax]&jof &
th AX] o]Fell= A g A7ge] Baghd], 17
129} 7] Project Settings &4 XR Plug-in
Management 329] ARCore A= AAT 4= v} 18
137} 7Z+o] AR A S B3l 2+=38H= AR Session 2|
9} AR SessionollA ¢4-& BR8] de1F= AR Session
Origin AAE F71sit) S4dAL 7de] FMdelr) ofbd
AA| g=]e] FheletE ARE-Sl7] wiitell, 71E Scened] 7
7}l Main Cameras 2HAl}ka, 24| 7hdel 242191 AR
Camera®] Tag 3o MainCamera® 2435t ¥ a)
of 3t} A4 245 & AR Face Manager ComponentS
7¥ate], A=A 7)5S o ot

z

=

ro
ol

i

N fo

m
e

http://dx.doi.org/10.9728/dcs.2022.23.12.2355

Package Manager ||
+ - | Unity Registry - | | Advanced= =
20 Animation 3214 | AR Foundation
> 2D PSD Import 2110 )

oS = Version 3.0.1
- 2D SpriteShap 3.017 L .

2D Tilemap Edit_100

[ | |

B+ - Unity Registry - | Advanced~ | -

- AR Foundation 301+ | ARCore XR Plugin

- AR Subsystems 300 &

¥ ARCore XR Piug 3.01 Version 3.4

| Name
com.unity.xr.arcore

e ataaay 1 Lnks verified - 2118 Links
- Analytics Stanc 1.0.13 View documentation View aocumsmum
¥ AR Foundation _ 3.0:1 View changelog Seeallversions I uigw
: View lcenses > Asset Bundle Bn 17.0 Vewicents
2440 Author - Rarracuda 200 Author
218 Unity Technologies - Code Coverage 110 Unity Technologies.
i) Registry Unity - Custom NUnit 100 & | Regisuy unity
213
411 [ | Published Date Editor Corouting 1.0.0 Published Date
L | December 03, 2019 December 03, 2019

a8 1. ARFoundatlonJ—P ARCore A%
Fig. 11. Install ARFoundation, ARCore

B Project Setungs |
;ﬂ; XR Plug-in Management
Graphics -
INpuT Manager =] -
Physics =
Physics 20 Initialize XR on Starnup -
Player g o
i Plug-in Providers
Quality ~ ARCore
Seript Execution Order Oculus
:'“' 'I.':l":"’:" Unity Mock HME
Tima
VEX
FXR i St about tracking and can be found below.
XR Plug-in Management View Documentation
RCo
H (=)
12 12, Android& ARCore &4
Fig. 12. ARCore Settings for Android
=Hierarchy | & & O Inspector || S
* s % :Rs“»e ~| | AR Session Origin static~
& Directional Light 7 Tag Untagged ~ | Layer! Default =
) AR Session 5 S
| w5 AR Sessian Grigin v A Transform e s
7 AR Camera Pasition %0 ¥ 0 Z|o
Rotation x 0 Y o Zo
Scale i S 2
¥ =5 - AR Session Origin (Script) ° =
Script ARSessionOrigin
Camera = AR Camera (Camera) @
¥ == ~ AR Face Manager (Script) CESE
Script < ARFaceManager
Face Prefab Missing (Game Object) @
Maximum Face Count 1 -
» # ~ AR Core Face Regon Manager (Script) e * i
Add Component

J8 13. SUEA dZely M

Sco= =2

Fig. 13. Face Recognition Augmented Reality Setting
4-2 EFEIAZQ 3D R

&7]—&/\1 7HH1—1::rLo] ARCOI’GQ] o%g—o]/ﬂ 7]%% :L%, 1
o} ol 46871¢) H o= 7€ 3D d= viFer LS £
0}7] _,46]- 2D XJN 04% Eﬂ/\xqe xﬂwurs]—__i)yq xﬂ ,] 7]Z
= Atk Aol sidshs 2D Hxi= 3D I v+l
e ou|H|o]7] wiel] i oS IhE ARESHA|
oL A G gaAel 8] ir, A, 1] 71l whet Al
slof @tk 17 155 Q¥ onAE AAAY Fu wE
1:'4 7<-]}\1 d= Eﬂ/kpq uv 7]_,_oﬂ =, =, %}_ o]—Oq xﬂxl-
g el xJolrt. D wA Aol sl 7ol B UV 237t
A A2 dat 11 v o] d=e] F7go] Wt
H, AREARS] )RR AgRlo] o] ol s o] AEH ol9f
o] 23} 2 3D 7Mde] EAIE 54 Foldl f1A1A17]aL
XP & = ARCored] 745 19 163} o] €% ojn}, 0.

o}, 29| 91X\ 2 A|s}e] FelFowM Y 91l B
AAAA = 3k B 2Rl =M= 20| fjRo] 25 9
AA AEsAT

S

1

ﬁ ruloJ



28 14, 4687k Hoz A o3 Ko} U 2 S
Fig. 14. The 468-point dense 3D face mesh and
canonical face texture
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Fig. 15. Create a texture image by adjusting UV to
standard face texture from the original mask
image
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Fig. 16. Center poses and Region poses
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Table 3. Initialize variables and register events

/I ARCoreFaceRegionManager.cs

[HidelnInspector]
ARSessionOrigin arSO;
ARFaceManager arFM;
ARCoreFaceSubsystem subsystem;
// Start is called before the first frame update
void Start()
{
arFM = GetComponent<ARFaceManager>();
arSO = GetComponent<ARSessnonOr|g|n>()
koreaFaceObjects new
GameObject[koreaFaceObjectsPrefabs. Length]
japanFaceObijects = new
GameObject[japanFaceObjectsPrefabs.Length];
InitkoreaMode();
InitChinseMode();
InitJapanMode();
subsystem = (ARCoreFaceSubsystem)arFM.subsystem;
arFM.facesChanged += OnDetectFaceRegion;
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Fig. 17. Korean and Japanese masks 3D modeling
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Fig. 20. Expression of movement according to 468
vertices
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Fig. 21. In the case of Korea and Japan, you can
experience other masks by taking off the mask
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Fig. 22. In the case of a Chinese mask, the mask is
changed by covering the hands
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