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[Abstract]

In this study, we collected 2,736 government-supported project datasets from the National Science &
Technology Information Service (NTIS) and 2,451 research metadata records from the Research
Information Sharing Service (RISS) to analyze the status of research and government support for
metaverse technology. From 2021 to 2024, the number of domestic metaverse-related projects increased
by 101% annually, and the total research budget grew by 90% annually, with KRW 28.676 billion
being allocated to 918 projects in 2024. The number of research papers published rose sharply from
246 in 2021 to 910 in 2022, and as of December 2024, 402 papers had been published. According to
our keyword frequency analysis, we found that domestic metaverse-related research primarily focuses on
immersive content and XR technology, and Al is being utilized as a supplementary tool to apply the
metaverse to other industries. In addition, keywords related to digital currency trading, massive data

analysis or simulation, and computer vision technology appeared with high frequency.
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I. Introduction
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Table 1. Differences Between the Metaverse and the Internet Era by Attributes (SPRi)

Attributes Mainframe ‘ PC ‘ Mobile Phone ‘ Smart Phone ‘ XR
(Level) (Low) (High)
Connectivity Internet ‘ 2G ‘ 3G, 4G 5G
Convenience Fixed Mobile Wearable
Interactivit Mouse, Keyboard Touch Five Senses
y it (Motion, Gaze etc.)
Screen, Space .
- Screen, 2D Screen Limitless, 3D
expandability
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II. Statistical Analysis of NTIS Data
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Table 2. Top 30 Keywords from Frequency Analysis (NTIS Data)

Keywords Freq. Keywords Freq. Keywords Freq.
Metaverse 1,042 Blockchain 56 Education 35
Artificial Intelligence (AI) 412 Interaction 52 Simulation 34
Virtual Reality (VR) 280 Avatar 50 User eXperience (UX) 32
Augmented Reality (AR) 165 Non-Fungible Token (NFT) 49 Immersive Content 28
Digital Twin 143 Contents 49 Digital Transformation 27
eXtended Reality (XR) 125 Digital Human 47 Virtual Space 23
Platform 119 Mixed Reality (MR) 41 Computer Vision 23

Deep Learning (DL) 106 Internet of Things (IoTs) 40 Neural Rendering 23
Machine Learning (ML) 77 Untact 38 Healthcare 23
Big Data 59 Generative Al 36 Depression 22
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Table 3. Top 30 Keywords from Frequency Analysis (RISS Data)

Keywords Freq. Keywords Freq. Keywords Freq.
Metaverse 1,592 Gathertown 46 Digital Twins 30
Virtual Reality (VR) 207 eXtended Reality (XR) 42 Immersion 29
Augmented Reality (AR) 110 Virtual Space 41 Roblox 29
Metaverse Platform 93 Platform 39 Big Data 29
Virtual World 90 Presence 37 Contents 28
Artificial Intelligence (AI) 88 Blockchain 35 Topic Modeling 27
Avatars 84 Metaverse Education 32 Digital Transformation 27
Non Fungible Tokens (NFTSs) 70 MZ Generation 32 Gamification 26
User eXperience (UX) 60 Interaction 30 Text Mining 25
ZEPETO 59 Education 30 Technology Acceptance Model 25
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176 Journal of The Korea Society of Computer and Information

shH Ad fEfA W Hl= Topic Modeling2
Fgale] A, AR, A7, S5l BS BA A2 3
QIEITH40-42]. Ed wHF2 fojg ofo]d(data
mining)9] 5t Holz, BIAE fo|g25E Soju|st

A2 FEONE 7142 Jjdke Text Mining 7191 =0f

B go]H & 2AI5t0] HEfHA
A, EHKJ e A B2
] J5HATH40]. o4l 9
(2023)= 20209 7€E 1 2021‘5] 12977HA] 187447 E
HE HolHE SAste BEY BHYZ £ostlom[41],
HREAT 9](2023)= U= S0l 555 53] HolHE
7jgro g En wHlEls Lefstil, HEMA 49| 7]s
T2 2 g IS Vgt 8 719 7]e 4R
= Aot 42].
Gamification 7|¥E+x 2 18 FopoA] SHGAL)]
SYUEE =0|7] St Wos FEE| v Qloi43][44]. L

oo ZlaagRol oiet A ARPPE geldot
[45-47].

=
u)
£
[ >
r <]
r
re
-
T3
1)
il
w
1o
ox
e
~|
5
A
1%
iTha
i)

oo
il
=3
[>
i
r
re

o

>
S
af
1o
:\Id
e
iz
o

uf
S
ue o ok
wor
4
1
=
2

S

af

re

-
okl
% o

o o2

Q

=)

o,
ol
o
M W
Y

re
-
i
=)
kg
e
ol
ilte

=0\

b

B

¢ DEIDY 2omg e
orean Keyword Word Cloud (NTIS Data)
|’ 22101 NS DRI 'HIMLJIIM\UIM

EH El H‘] /:_ eI

WHIHI

161277 fHkEf

(c) Korean Keyword Word Cloud (RISS Data)

j}"§o|51L1| e

rience UX)

i} cugaungy
= E A WS % Digital Twins

O
i
=
o

i
P AP

~N
re
-

koL

Mo =2

o 0 u

n i E |5>

1

=

Uk

=)

|d

olo

o

=

qr L

e

re

-

~N

L =2 o Hu rlo
i)
&
E
=
i

O_E'i, VA ]/\1 =
20

V. Comparison of Keyword Analysis
Results by Years
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Table 4. Top 30 Keywords from Frequency Analysis by Years (NTIS Data)
Keywords (2024) Freq. Keywords (2023) Freq. Keywords (2022) Freq. Keywords (2021) Freq.
Metaverse 333 Metaverse 298 Metaverse 369 Metaverse 39
Artificial Intelligence (AI) | 148 | Artificial Intelligence (AI) | 132 | Artificial Intelligence (AI) | 119 | eXtended Reality (XR) 13
Virtual Reality (VR) 85 Virtual Reality (VR) 83 Virtual Reality (VR) 100 | Artificial Intelligence (AI) | 13
Augmented Reality (AR) | 50 | Augmented Reality (AR) | 49 | Augmented Reality (AR) | 58 Virtual Reality (VR) 12
Digital Twin 49 Digital Twin 47 Platform 44 | Augmented Reality (AR) 8
eXtended Reality (XR) | 38 | eXtended Reality (XR) | 39 Digital Twin 39 Deep Learning (DL) 7
Platform 34 Platform 32 Deep Learning (DL) 37 Platform 7
Deep Learning (DL) 30 Deep Learning (DL) 29 | eXtended Reality (XR) | 36 Digital Twin 7
Generative Al 28 | Machine Learning (ML) | 23 | Machine Learning (ML) | 28 Big Data 4
Machine Learning (ML) | 23 Blockchain 17 | Non-Fungible Token (NFT) | 22 Untact 4
Contents 22 Big Data 16 Big Data 21 Cloud 4
Blockchain 18 Interaction 15 Avatar 20 Smart City 3
Big Data 18 Digital Human 14 Blockchain 19 | Digital Transformation 3
Digital Human 16 | Non-Fungible Token (NFT) | 13 Interaction 17 Interaction 3
Interaction 16 Education 12 | Internet of Things (IoTs) 16 UX Design 3
Non-Fungible Token (NFT) | 15 Mixed Reality (MR) 12 Untact 16 Microdisplay 2
Avatar 15 Contents 12 Digital Human 15 Virtual Production 2
Mixed Reality (MR) 14 Avatar 11 Contents 14 Immersive 2
Simulation 12 Untact 9 User eXperience (UX) 14 Network 2
Immersive Content 11 Simulation 9 Education 14 Fandom 2
Internet of Things (IoTs) 11 Internet of Things (IoTs) 8 Mixed Reality (MR) 13 Point Cloud 2
User eXperience (UX) | 11 Generative Al 8 Simulation 12 Scanning 2
Metaverse Platform 10 Computer Vision 8 Digital Transformation 10 I?lzzlr:arl\:/leaigllrl:/le) 2
Empty 10 Virtual Environment 8 Depression 9 Immersive Content 2
Virtual Space 10 Healthcare 8 Collaboration 8 Concert 2
Null 10 Immersive Content 8 Healthcare 8 Healthcare 2
Untact 9 Neural Rendering 7 Digital Healthcare 8 Interactive 2
Education 9 Mental Health 7 Immersion 7 Machine Learning (ML) 2
Multimodality 8 User eXperience (UX) 7 Immersive Content 7 Digital Human 2
Digital Transformation 8 Emotion Recognition 7 Metaverse Platform 7 Hologram 2
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Table 5. Top 30 Keywords from Frequency Analysis by Years (NTIS Data)

Keywords (2024) Freq. Keywords (2023) Freq. Keywords (2022) Freq. Keywords (2021) Freq.
Metaverse 247 Metaverse 578 Metaverse 593 Metaverse 164
Virtual Reality (VR) 19 Virtual Reality (VR) 58 Virtual Reality (VR) 87 Virtual Reality (VR) 39
Metaverse Platform 18 Metaverse Platform 40 | Augmented Reality (AR) | 43 | Augmented Reality (AR) | 17
Artificial Intelligence (A) | 17 | Augmented Reality (AR) | 39 | NOP F“[‘S'F”T'; Tokens |y Virtual World 15
Generative Al 12 | Artificial Intelligence (AI) | 38 Avatars 35 | Artificial Intelligence (AI) | 12
Avatars 11 Avatars 32 ZEPETO 33 Non Fungible Tokens 8
(NFTs)
ZEP 10 Virtual World 31 Virtual World 33 ZEPETO 7
Presence 10 | User eXperience (UX) | 24 Metaverse Platform 30 Digital Twins 6
Virtual Space 10 Virtual Space 18 Gathertown 25 Avatars 6
Augmented Reality (AR) 9 Non Fu?ﬁ;ﬂ!z) Tokens 16 | User eXperience (UX) 22 | Digital Transformation 6
User eXperience (UX) 9 eXtended Reality (XR) 16 | Artificial Intelligence (AI) | 21 eXtended Reality (XR) 6
Edutech 8 Metaverse Education 16 Platform 19 Lifelogging 5
Interaction 8 Presence 13 Blockchain 19 Edutech 5
Technology . . .
Acceptance Model (TAM) 8 Interaction 13 MZ Generation 17 | User eXperience (UX) 5
Virtual World 7 Big Data 13 | eXtended Reality (XR) 16 Platform 5
ZEPETO 7 Education 13 Presence 14 Metaverse Platform 5
Gathertown 7 Gathertown 13 Topic Modeling 13 Untact 5
Immersion 7 Blockchain 12 Education 13 Mirror World 5
Roblox 6 ZEPETO 12 Text Mining 12 Gamification 4
. Technology e .
Virtual Idols 6 Acceptance Model (TAM) 12 Gamification 12 Digital Humans 4
The Extended Unified
Theory of Acceptance .
6 Platform 11 Big Data 12 Contents 4
and Use of
Technology (UTAUT)
Satisfaction 1 MZ Generation 11 Digital Twins 12 Case Study 3
Perceived Usefulness 5 Text Mining 10 Metaverse Education 11 Fourth Industrial Revolution 3
Topic Modeling 5 Immersion 10 Virtual Space 11 Telepresence 3
Non Fungible Tokens . .
(NFTs) 5 Contents 10 Copyright 11 Storytelling 3
Metaverse Education 5 ZEP 10 Roblox 11 New Normal 3
Flow 5 ChatGPT 10 Contents 11 Experience 3
Minecraft 5 Brand Experience 9 Virtual Assets 10 Exhibition Space 3
Social Value 4 Roblox 9 Digital Transformation | 10 Unity 3
Platform 4 Game 9 Interaction 9 Learning Presence 3
Intelligence(Al), Virtual Reality(VR), Augmented 202198 1A 271 AltjA o 2 Alof ¥ln BA0] o]n|
Reality(AR), eXtended Reality(XR), Immersion, 7} A|gF&o]|9loH, 202295 H Non-Fungible

Immersive Content, Interaction, Digital Twin, Deep
Learning(DL), Digital Transformation, Blockchain,
Non-Fungible Token(NFT) & A7td ZEIXQ} OlFX]
S EEAIY UR 7190 e Rleavt =2
oz RAEQIt i 7195+ Fig. 30 B3l viet 2
o] A+t WAt A TN FEA R Bleprt =2
71 Eoltt.

Untact, Education 7] Y&+ 22191 wSat U-™SH
o] = 719 ER 202190} 20229 W1=47} =9foL,
2023} 2024\d0]= JHiRleg Rlert ot o]
20229 COVID-19 &Alog 9lgt 93Fog 3
(48][49].

Token(NFT), Blockchainit 72 22591 -8 7]&1}

Avatar, Digital Human 5 7S 7i¥g 3 7=

[29][50], Computer Vision, Neural Rendering,
Emotion Recognition & ZAEH H|A-Jj™d A 7]<(30],
Healthcare, Mental Health, Depression, Smart

Healthcare®t 22 7)ol 747 HH 719 &9 ¥l L7t &
Fletgict.

20239HEE  Large Language Models(LLMs),
Generative Al 7|9 E9] HI=7} Z7F5199 =1, o]+ 2022
d 114 ChatGPT7F i o]z AHF 54l 718t
o] e A 7] 2 Au]A Jid A7t 6] 2158 1

9182 UiEhdct.
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Table 50 HH RISS tlo|E9] A4 ZAut= NTIS ¢
O|E|Q} SASHAl Al, VR, AR, XR, Immersion, Digital
Twin, DL, Digital Transformation, Blockchain, NFT
719 0] ¥lEA7t =7 Ukt

RISS gj|o|E]oj|A]= Metaverse Platform} Platform
719 Hlesrt A% FUlete Fde oW, ZEP,
ZEPETO 7|91=& 24 7IRF AA0 2/ =2 ¥l=as
L X3}, Roblox, Minecraft, Gathertowng 202235
B W4t S7leke SN2, 2 BAE AslAg A
o2 ey RSt A7t PEs] 28 98
2 ojujgit}. %, RISS HolEe vEpsis SE0] Ay
Y= Roblox, Minecraft, Gathertowniy} Z-& AH|A
£ FAE A4EL S 9ol

s A 7|¥YE9l Education, Metaverse
Education AJ7Ho] 73afetol mapa Jojidos Qlea
7} Zrastoct oyt 20243 0= Edutech 7|HE 8127}
Z716taL, ol wsit WRiE|o] Edutech 7] =7} Af
S =9 932 Qulsit}. AutAlog NTIS &4
ZAute} FAFSHA COVID-19 o] 22pQl w-of tjgh
otk Asfslol B9 9=e) Wsdot dasisio
U, 9y 2@ 795} U AZ ol83t 25 W)
it W9 7]e9] JiERE o] g Zii oo
t}. Blockchainit Non-Fungible Tokens(NFTs) 7|4 =
+ 20239 0] RISS Hlo[E{oj|A] TR og Y47t 4
= a8t g oz B

NTISQ} RISSO] drd B Auts =
02 XRa} A7 EE, QRS
o] T 7190=0] Wsd G Aol
Aoz YAe £, 5 oold 2
J91E0) WEAs] 3, ABAS J15E olgala UﬂE}
SA EEXE PIIL A AWAE AESA o
+ 71=9] 7ido] o]fojA|1L Ql= A or mofH o]
20229 114 ChatGPT &£A| o]&2 Hlo]Ejo] BHgE]o]
LB 9L, RISS HlojE oA AtiRlez FEgix]A
UERL 9,

COVID-19 0|2 NTIS tfolElojxt tlEfn~ 28 2
2 7]9l=0] WIE 47} 245D 911, RISS HolEjojH =
H]5F o] YR QIAIRH RISS HoJEfoflA = W&
712 3 7]YE9l Edutech 7Y EQ] Hlx47t Z7Fsh
T NTIS GlojHoflA g U 7]E0 Hleps =
Al 42 YA, RISS HloJHoM = dUiRez Rleart
Z7tetal Qe oz RAEQILE E3E NTIS Ho]&o
Me ZZRQ 7Ndo] SAE U9 719 E Rlepvt =2

=2 A0

1‘4

rlr o

FA, RISS glo]E o= ZEPETO, Roblox, Gathertown
7} e et SE Auls B 79 Nest
& 70z BAs ol olEHA APt A Ay
che 22 Au]A BAT AfR oipo] 2HE UED 9l
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VI. Disscussion and Conclusion
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