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[Abstract]

In this paper, we examined the research trends and characteristics related to the metaverse in global
journals published between 2000 and 2022 from the Web of Science database. The analysis included
descriptive statistics, multidimensional scaling, keyword network analysis, and visualization. In addition,
semantic network models were constructed, and centrality (betweenness and degree) analysis was
performed using R and KH coder in two separate categories based on the trends and aspects of the
publication: analysis period 1 (Jan 2000 to Dec 2020) and period 2 (Jan 2021 to Jun 2022). The
results showed that the recent global research trends related to the metaverse could be quantitatively
characterized using the semantic network analysis. Also, the results could be applied to suggest future

research topics in the field of metaverse based on quantitative and empirical data.

» Key words: Metaverse, Virtual Reality, Augmented Reality, Semantic Network Analysis,
Web of Science, Centrality
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I. Introduction
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II. Theoretical Background

1. Metaverse
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2. Semantic network analysis
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IV. Result

1. Descriptive analysis
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Table 1. Document Types
Document Types Record Count Ratio (%)
Proceedings Papers 77 4477
Articles 64 37.21
Editorial Materials 16 9.30
Early Access 11 6.40
Letters 7 4.07
Review Articles 6 3.49
Book Reviews 2 1.16
News Items 1 0.58
Total 172 100
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Fig. 1. Record Count of Publications by Year
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Table 2. Web of Science Categories

WoS Categories FéeochJnrtd R(?,/ZI)O

Engineering Electrical Electronic 52 30.23
Computer Science Information Systems 48 27.91
Computer Science Theory Methods 39 22.67
Computer Science Artificial Intelligence 24 13.95
Telecommunications 22 12.79
Computer Science Software Engineering 19 11.05
isg;ip;l;tttie;nicience Interdisciplinary 16 930
Environmental Sciences 11 6.40
Computer Science Cybernetics 10 5.81
Green Sustainable Science Technology 9 5.23
etc. 148 86.04

Table 4= Web of Science A0l &t&x]of] SAfst &
TAEY A% =7HE YER Zlojot AFAlo] 270 o]
Y AFAER 3H 4% dix AR Z7ts 4PYst
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Table 3. Research Areas

Research Areas Féeocuor:td R(?,/ZI)O
Computer Science 101 58.72
Engineering 66 38.37
Telecommunications 22 12.79
Science Technology Other Topics 13 7.56
Chemistry 11 6.40
Environmental Sciences Ecology 11 6.40
Business Economics 9 5.23
Education Educational Research 9 5.23
Physics 8 4.65
Materials Science 7 4.07
etc. 44 25.58

Table 4. Countries/Regions
Countries Record Count Ratio (%)
South Korea 32 18.60
USA 24 13.95
Peoples R China 22 12.79
Japan 8 4.65
France 6 3.49
Turkey 1 3.49
Italy 5 2.91
Spain 5 2.91
England 4 2.33
Australia 3 1.74
etc. 60 33.14

2. Keyword network analysis
A A 712t A Aol AT ZAAE, dEHA
of TAE WoS Al shax] AT SA| YA 2000 ~
202092} 20219 ~2022\8 87| & 71F Atoof] et
Rol7} Qe Aoz Uepiet. Fig 2= & 7RMEe 719
E = 49 Y EYF(co-occurrence network)E EA]
gk Aotk slig 719 es0] A+ A= Woll Al &

dole WIEr} £345, oY 1TSS B2 $4] 5

A(co-occurrence) g 7HRA EE=d], ¥ ALoA=
AFHE SAtE(Jaccard Similarity)S 0]516}01 ol g &4
SIRICH15]. Fig 201 = 4 Qe ZAXZ, 'Virtual
Reality’, ‘Virtual Worlds’, ‘VR’, ‘MR’ 5-& 7]?_}01] s
ol BAl 29 RI=7F = YEou, tiEE 719 =0
Al 8 ol 7IRMER ATt tade 7i§ solg
4 ot} oj2jgh AitE vigos & AFoxE 20004
~2020911}F 2021 ~20228 ArEl7] & 717102 1of
719 E UEHIZAZ A8t



Analysis of International Research Trends in Metaverse:

Focusing on the Publications in Web of Science Indexed Journals 159

Gameful Expenence -
Student __ Digital"” Twins

Three-Dimensional DisplaysExtended_ Reality
Artificial {ntﬁmgen&onsumek Behawor

Informatidn) System

loodle

Media_Richness
Open_| Metaverse

Collabor)atl%ré) tomdHEVC  System
/> Integration
,— Foreign_| Lan@dage Learning COVRMQ,— on Db 9
Imrr\ersionAn/ Rendering A
Perfoh:n}ance AviRrs Envirenment |

- experience
Virtual_Cémmunities Technology. Ac&eptance Model
o Room_Acoustics
Virtual}'ﬁea S
Communication

Virtudl Worids
\ Deep_| Leamlng

~ Education Solid_Modeling

e-ledrning \ereless Cdmmunication 6 .

T Industry_4.0
Semnd\me zo@zo ocfimlogy Industy 400 o1 redily

Vlmkal Red Vlrtualf’Human
Téxt Metaverse | ) Resource. Management
Openslm\rﬂator Mlxe@gm _ - 9
-~ Envirdm}]ents Inforrhation
y |m
- Typoéréphy Machine \Leamlng suppon R&Ril
Preéehcep@/ Cére Bi bliometric
1 Alrcra%t Maintenahce_| Educatlon
BeRavior Gamification mpact
Opensw
3D, Virtdal Worlds Internet_6f, Things Massive_| MIMO

esign
Context_lxformation Spectral \E}ﬁmenc)gjgmemed Reali

Virtual | Er\yu’onmenfé"at)ar Internet Simula

Earning_Environment Classlﬁzat}qn S’ehsors
Telepreyence Tralining

Degree Frequency: O Q Q
1

Fig. 2. Keyword Co—occurrence Network
(2000~2020 vs 2021~2022.6.)
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Table 5. Top 15 high occurrences keywords

2000~ 2020 2021~2022.6.
Rank Keyword Freq Keyword Freq
1 Virtual Worlds 25 || Virtual Reality 21
2 | Second Life 18 ||Augmented Reality| 11
3 | OpenSimulator 6 | Experience 7
4 | Art 4 Mixed Reality b
5 | Avatar 4 Environment 6
6 Immersion 4 || Artificial Intelligence 5
7 | Collaboration 3 ||Impact 5
8 | Communication 3 ||Online 5
9 | Education 3 | Design 4
10 |Mixed Reality 3 ||Simulation 4
11 | Technology 3 || System 4
12 | Virtual Environments| 3 | Avatars 3
13 |Virtual Reality 3 ||Deep Learning 3
14 |3D 2 ||Education 8
15 | 3D Virtual Worlds 2 Extended Reality 3
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Fig. 3. Keyword MDS Map (2000~2020)
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Fig. 4. Keyword MDS Map (2021~2022.6.)
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Table 6. Keywords with Centrality (2000~ 2020)

Rank Keyword Value

1 Communication 0.214

2 Performance 0.210

3 Virtual Worlds 0.131

4 Immersion 0.128

Betweenness 5 Collaboration 0.126
Centrality 6 Education 0.113
7 Virtual Reality 0.105

8 Art 0.095

9 Presence 0.084

10 Behavior 0.055

1 Art 0.310

2 Avatar 0.276

3 Virtual Reality 0.241

4 Behavior 0.241

Degree 5 Performance 0.241
Centrality b Collaboration 0.207
7 Education 0.207

8 Technology 0.207

9 Media Richness 0.207

10 Virtual_Teams 0.207

|
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Fig. 5. Keyword Network (2000~2020)
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Table 7. Keywords with Centrality (2021~2022.6.)

Rank Keyword Value
1 Extended Reality 0.219
2 | Solid Modeling 0.187
3 Information 0.111
4 | Internet 0.091
Betweenness 5 | Technology . 0.091
Centrality 6 Consumer Behavior 0.089
7 | Three-Dimensional Displays| 0.083
8 Technology Acceptance 0.070

Model
9 | Virtual Worlds 0.067
10 | Environments 0.061
1 Solid Modeling 0.196
2 | Three-Dimensional Displays| 0.176
3 Deep Learning 0.157
4 Extended Reality 0.157
5 Information 0.157
Degree 6 | Training 0.137
Centrality 7 Classification 0.137
8 Technology Acceptance 0.137

Model
9 Aircraft. Maintenance 0118

Education

10 |Industry 4.0 0.118
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