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International comparisons and implications for
immersive technology research capabilities
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{ Executive Summary »

With the commercialization of 5G, immersive technologies such as virtual and
augmented reality are increasing in importance. iImmersive contents with realistic
feelings are expected to be the first service that consumers can experience in
the 5G environment and immersive technology competitiveness is expected to
influence the success or failure of the 5G era. Immersive technology is a general
purpose technology that influences various industries and induces innovation. It
has a very socio-economic spillover effect. However, immersive technology
capability of Korea is weak compared to major countries. Therefore, the research
capability of immersive technology was analyzed from the viewpoint of academic
research and implications were derived.

Research results are divided into virtual reality and augmented reality using
academic data database. As a result, academic research on immersive technology
is continuously increasing, and studies in the field of augmented reality with more
marketability are actively under way appear. The United States, Germany, and the
United Kingdom have high academic research capacities in the field of virtual
reality. In Poland and Denmark, the research volume is small but qualitative.
Korea, Japan and China are good in quantity and poor in quality. In the field of
Augmented Reality, the United States and Canada have high academic research
capacities. Denmark, Finland and Sweden have small but good quality researches.
Korea, Japan and China are good in terms of quantity, but they are inferior in
quality. Therefore, it is necessary to improve the quality of immersive technology
research capability in Korea, and it is urgent to seek a policy support plan to
become a comprehensive capability group of research capability. Therefore, it is
necessary to reinforce competitiveness by seeking ways to cooperate with
excellent organizations in virtual reality, augmented reality, and immersive
technology in R & D resources and human resource development support.
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low, @ze 1007 F7h % 69)
o 7MddA #EoF st=dT Ut UM B IUlE HmoeE FHZ 6dxt
1,61871& 43
o0 29l €E 14047, 391 ¢ 6260]H, =2 491702 69
o B9, olgzlol, x| dH AR} B 4
[Z] Z7tY JIASA st oF
Country 2013 | 2014 | 2015 | 2016 | 2017 | 2018 7 CAGR
1 United States 253 290 250 263 251 311 1618 | 0.04
2 Japan 219 234 210 250 215 276 1404 | 0.05
3 Germany 60 92 102 112 128 132 626 0.17
4 China 99 76 83 76 86 134 554 0.06
5 United Kingdom 68 79 70 95 95 104 511 0.09
6 South Korea 78 79 82 72 87 93 491 0.04
7 Italy 41 81 67 68 88 111 456 0.22
8 India 47 45 62 70 84 141 449 0.25
9 France 57 90 74 70 66 84 441 0.08
10 Canada 49 56 36 37 39 54 271 0.02
11 Brazil 18 35 35 27 36 40 191 0.17
12 Spain 31 33 36 21 30 33 184 0.01
13 Australia 26 30 32 24 24 24 160 -0.02
14 Sweden 16 31 23 32 21 17 140 0.01
15 Malaysia 23 14 23 18 23 30 131 0.05
16 Switzerland 18 23 12 21 24 25 123 0.07
17 Netherlands 28 19 18 22 19 16 122 -0.11
18 Poland 13 8 18 24 18 33 114 0.20
19 Portugal 23 12 23 21 18 14 111 -0.09
20 Taiwan 15 15 24 12 21 24 111 0.10
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Country Stz o L oF7) Field-Weighted Citation Impact

1 Poland 124 2.56
2 Denmark 70 2

3 Sweden 152 1.85
4 Norway 29 1.67
5 Italy 471 1.57
6 Switzerland 131 1.57
7 Romania 48 1.5
8 Singapore 82 1.44
9 United States 1677 1.42
10 | Germany 653 1.41
11 | Netherlands 131 1.35
12 | United Kingdom 526 1.21
13 | Belgium 49 1.21
14 | Czech Republic 43 1.18
15 | Bangladesh 35 1.11
16 | Ecuador 30 1.1
17 | France 454 1.08
18 | Israel 31 1.07
19 | New Zealand 32 1.05
20 | Australia 164 1.04
34 | South Korea 499 0.72
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o AT, FHr, dwizel FWCE 2013 vl A FEAeH,
@are] FWCIE 2 6%t 1ojsto] mFa Qe 43

[(#] A=Y JHata4d FWCI #H3El

Country 2013 2014 2015 2016 2017 2018 A+ | CAGR

Poland 1.51 0.72 2.28 1.52 3.82 3.57 2.24 0.19
Denmark 0.44 5.33 1.61 1.76 2.24 1.61 217 0.3

Italy 21 1.74 1.37 1.9 1.58 1.17 1.64 -0.11
Singapore 1.19 1.09 1.74 1.05 1.38 2.41 1.48 0.15
Switzerland 1.39 3.08 0.9 1.47 1.33 0.65 1.47 -0.14
Romania 0.12 0.87 0.83 1.81 1.18 3.96 1.46 1.01
Sweden 1.67 1.77 0.92 2.04 1.49 0.81 1.45 -0.13
Germany 1.1 1.39 1.49 1.54 1.46 1.39 1.4 0.05
United States 1.45 1.34 1.16 1.41 1.38 1.58 1.39 0.02
United Kingdom 1.09 1.65 1.14 1.48 1.14 0.85 1.23 -0.05
Belgium 1.72 213 0.55 0.73 1.16 0.87 1.19 -0.13
Netherlands 1.39 1.09 1.35 0.62 1.23 1.35 1.17 -0.01
Spain 0.67 0.76 1.01 1.2 1.12 1.55 1.05 0.18
France 1.17 0.84 0.93 1.06 1.05 1.1 1.03 -0.01
Portugal 0.63 1.48 0.94 0.99 1.14 0.81 1 0.05
Australia 1.14 0.71 0.61 0.54 1.3 1.44 0.96 0.05
Austria 1.05 0.82 0.84 1.02 1.3 0.65 0.95 -0.09
Finland 0.3 0.64 0.77 0.5 1.4 2 0.94 0.46
Canada 0.97 0.74 1.04 0.91 0.86 1.06 0.93 0.02
Greece 0.66 0.41 1.03 0.63 1.81 0.41 0.83 -0.09
Taiwan 0.46 0.86 0.71 1.07 1.18 0.58 0.81 0.05
Brazil 0.49 0.82 0.6 1.04 0.95 0.92 0.8 0.13
India 0.72 0.63 0.6 0.65 1.28 0.54 0.74 -0.06
South Korea 0.66 0.63 0.86 0.65 0.8 0.69 0.72 0.01
Japan 0.68 0.79 0.55 0.85 0.76 0.64 0.71 -0.01
Mexico 0.54 0.8 0.69 0.68 0.71 0.74 0.69 0.07
Saudi Arabia 0.28 1.02 0.65 0.91 1.05 0.18 0.68 -0.08
Turkey 0.39 0.42 0.48 0.9 1.04 0.6 0.64 0.09
China 0.42 0.46 0.72 0.54 0.62 0.72 0.58 0.11
Malaysia 0.69 0.23 0.35 0.76 0.65 0.38 0.51 -0.11
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[E] 2 A77| &Y Jiass A7 M1
ks S=dT & ks FWCI
1 University of Tokyo 209 1 Poznan University of Technology | 4.31
2 CNRS 139 2 City University of New York 2.96
University of . .

3 Electro-Communications 127 3 University of Gothenburg 2.93
4 Keio University 113 4 University of Potsdam 29
5 University of Tsukuba 101 5 Microsoft USA 2.84
6 Carnegie Mellon University 89 6 | SantAnna School of Advanced Studies | 2.68
7 Italian Institute of Technology 83 7 Aalborg University 2.54
8 | Nagoya Institute of Technology 79 8 University of Maryland 2.52

Korea Advanced Institute of . . .
9 Science and Technology 71 9 Carnegie Mellon University 2.45
10 Nagoya University 71 10 Stanford University 2.44
11 | Technical University of Munich 71 11 Linkdping University 242
12 ComUE Paris-Saclay 70 12 University of Washington 2.26

INRIA Institut National de
13| Recherche en Informatique et 69 13 University of Pennsylvania 2.26

en Automatique
14 | Japan Science and Technology Agency 69 14 University of Pisa 2.09
15 Sorbonne Université 64 15 Delft University of Technology 2.07
; ; ; Massachusetts Institute of
16 Universite Paris-Saclay 63 16 Technology 1.98
17 P°hangar%”'¥g§:tnyolggfc'e”ce 61 17 Aix Marseille Universite 1.94
18 SantAnna Sgpu%?ésd Advanced 60 18 Rice University 1.94
INRIA Institut National de
19 Stanford University 60 19 Recherche en Informatique et 1.91
en Automatique

Swiss Federal Institute of ; ;

20 Technology Zurich 57 20 University of Stuttgart 1.87
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o 29dl, Qint=, ojggol, LBt A YAATL w2 R

Country 2013 2014 2015 2016 2017 2018 Al CAGR
1 United States 1002 961 1044 1070 1266 1433 6776 0.07
2 Germany 426 471 461 488 494 577 2917 0.06
3 United Kingdom 468 438 470 445 513 580 2914 0.04
4 Japan 342 294 331 346 374 438 2125 0.05
5 China 286 280 222 251 322 450 1811 0.09
6 Canada 231 257 213 260 276 317 1554 0.07
7 South Korea 157 162 196 170 246 230 1161 0.08
8 France 170 191 183 165 240 210 1159 0.04
9 Australia 153 155 151 165 231 282 1137 0.13
10 | ltaly 133 148 173 172 183 231 1040 0.12
11 Netherlands 143 155 125 172 149 183 927 0.05
12 | India 141 95 126 136 178 210 886 0.08
13 | Spain 144 140 134 139 124 188 869 0.05
14 | Finland 145 140 102 155 124 162 828 0.02
15 | Denmark 98 124 117 151 151 178 819 0.13
16 | Taiwan 131 108 112 116 146 145 758 0.02
17 | Sweden 68 94 88 105 112 148 615 0.17
18 | Brazil 76 103 85 92 119 120 595 0.10
19 | Portugal 90 78 80 57 110 115 530 0.05
20 | Austria 78 78 89 75 91 97 508 0.04
AtZ: Elsevier DBZ| gt SPRi &4
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(2] =718 SZd A7 219 & FWCI
Country Slexod o 9k Field-Weighted Citation Impact

1 Denmark 839 1.89
2 Israel 175 1.66
3 Finland 855 1.58
4 Canada 1588 1.49
5 Romania 139 1.46
6 United States 7038 1.41
7 Sweden 640 1.41
8 United Kingdom 3005 14
9 Switzerland 487 1.37
10 Germany 3007 1.3
11 Australia 1185 1.27
12 Belgium 367 1.23
13 Greece 359 1.21
14 Hong Kong 214 1.2
15 Spain 915 1.19
16 Netherlands 968 1.15
17 Austria 529 1.15
18 Italy 1105 1.14
19 Slovenia 75 1.1
20 New Zealand 265 1.06
38 South Korea 1213 0.66
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o Wimt=, A, 24w FWCIF F7lsta lew, =2 FWCl= A
6zt 1o]stell =i = 4%

- =9 FWCIE H 393 #4016 0.83 — 2017 0.61 — 2018 0.5)

[(#] A=H SZ¥Y AF FWCI M3t

Country 2013 2014 2015 2016 2017 2018 ot CAGR
Denmark 1.24 1.55 1.68 1.35 3.71 1.68 1.87 0.06
Finland 1.78 1.86 1.7 1.02 1.32 2.02 1.62 0.03
Canada 1.85 1.65 1.31 1.33 1.38 1.41 1.49 -0.05
United States 1.64 1.8 1.52 1.29 1.24 1.15 1.44 -0.07
United Kingdom 1.72 1.54 1.43 1.27 1.15 1.22 1.39 -0.07
Germany 1.32 1.34 1.21 1.18 1.33 1.48 1.31 0.02
Sweden 1.06 1.18 1.32 1.26 1.38 1.48 1.28 0.07
Australia 1.29 1.65 1.3 1.03 1.16 1.24 1.28 -0.01
Spain 1.38 1.68 1.1 0.84 1.15 1.15 1.22 -0.04
Austria 1.19 1.22 1.04 112 1.08 117 1.14 0.00
Netherlands 1.17 0.97 1.19 1.12 1.28 0.96 1.12 -0.04
Italy 1.01 1.05 0.86 1.15 1.04 1.4 1.09 0.07
France 1.26 1.02 0.96 0.96 0.91 0.79 0.98 -0.09
Portugal 1.04 0.64 1.02 0.8 0.9 1.32 0.95 0.05
Taiwan 1.28 0.84 0.81 0.88 1.12 0.51 0.91 -0.17
South Korea 0.77 0.77 0.73 0.83 0.61 0.5 0.70 -0.08
China 0.71 0.59 0.72 0.71 0.56 0.66 0.66 -0.01
Brazil 0.7 0.5 0.48 0.51 0.61 1.02 0.64 0.08
Japan 0.73 0.74 0.67 0.55 0.6 0.5 0.63 -0.07
India 0.63 0.37 0.4 0.48 0.54 0.49 0.49 -0.05

XFE: Elsevier DBZ| 2+ SPRi 24
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o MIT, Carnegie Mellon, Washington tfsh2 <F, 2=

Sl &9 209

EEE
o Fx ZWelN 49 100/ 71¥ F = KAST/F fYsko),
ZHAA A9 2090 71Ee g/l
[(E] 2 d77|ud 28 97 47
Institution o] Lok Institution FWCI
1 CNRS 395 1 Harvard University 3.68
2 | University of Washington 373 2 Aarhus University 3.24
3 | Microsoft USA 368 3 Carnegie Mellon University 2.44
Massachusetts Institute :
4 of Technology 365 4 Microsoft USA 24
5 | Carnegie Mellon University 332 5 University of Oulu 2.36
6 | University College London 330 6 University of California at Irvine 2.29
Eindh Uni it . .
7 o;nTegi\\/ﬁglogglverSIy 325 7 Cornell University 2.25
INRIA Institut National
8 | de Recherche en Informatique 281 8 University of Potsdam 214
et en Automatique
9 | University of Tokyo 276 9 University of Stuttgart 213
10 | Georgia Institute of Technology | 271 10 | Stanford University 212
Korea Advanced Institute . :
11 of Science and Technology 268 11 | University of Saskatchewan 2.1
. National Taiwan University of
12 | ComUE Paris-Saclay 261 12 Science and Technology 2.1
13 | University of Oulu 254 13 | University of Washington 2.09
14 | Aarhus University 250 14 | Alphabet Inc. 2.07
15 | Simon Fraser University 240 15 | Northumbria University 2.07
16 | Universite Paris-Saclay 232 16 | Chalmers University of Technology | 2.07
; ; Massachusetts Institute
17 | University of Stuttgart 226 17 of Technology 2.02
18 | Aalborg University 216 18 | University of Maryland 1.99
19 | Luawig Maximilian University | 549 19 | University of Canterbury 1.99
20 | Lancaster University 209 20 | Indiana University Bloomington 1.94
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