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International Comparison of Artificial Intelligence
Research Capabilities and Implications
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{ Executive Summary »
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As artificial intelligence has emerged as a topic of growth in the era of
the Fourth Industrial Revolution, competition among major countries for leading
artificial intelligence technologies is spreading. While artificial intelligence
technology is entering the inflection point of evolution, explosive growth is
expected in the future, but Korea's artificial intelligence technology is weaker

than major advanced countries.

This study analyzed the indicators of the artificial intelligence research
results of major countries from both qualitative and quantitative perspectives.
As a result of the analysis, the amount of academic research on artificial
intelligence is increasing worldwide, and it is necessary to pay attention to the
quantitative growth of China and India. The top rank is the United States
based on the number of citations, and Hong Kong, Singapore, and Switzerland
each rank in the top 1, 2, and 3 rankings, based on number of citations/total
Al research respectively. Hong Kong, Singapore and Switzerland are
complementing the quantitative issue in qualitative terms. As a result of the
network analysis, the central values of the major countries such as the United
States and the United Kingdom showed a great deal of significance, which
means that a large number of research cooperation is being conducted
centering on them. In addition, we confirmed that a strong cooperation system
between countries with high artificial intelligence research capacity is
established. As a result of combining both quantitative and qualitative
indicators, the types of artificial intelligence research competence can be
classified into general superiority, quality-centered, quantitative-centered, and
overall-disoriented, and Korea is located at the intersection where selection and
concentration are needed. Most of the indicators are in the 12th to 14th, so it
Is important to establish directionality in the future.

In the future, competition among countries for securing the capability of
artificial intelligence research is expected to become even more intense, and
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there is a concern that the artificial intelligence technology competitiveness
gap will deepen due to the formation of a research cooperation network. In
this regard, Korea will examine ways to focus on securing quality-centered
artificial intelligence research capabilities, expanding research cooperation with
artificial intelligence leaders, granting points for research cooperation with
leading nations, expanding industry-academia cooperation, There is a need to
strengthen the quality factor.
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37 L= Z S Sl = =] = a7 =
O AFAsol Adap Adgs Al 44 sF=2 Fasius AsAs
NEAEE 98 F27E 2 Ao 4
0 = S S 12 ===
o AAFATE TRt A AL Aol FakEle] AAY RIS Bk
sYoR %g
- mEe RS, e Adddl dEA%el =dHEW 9 35~58%
- = 5= = -
g AAH aHE FET so=2 F4H
* A0 20| AZE 2[0f 8,000 YEZE JHY =2 =aE A=Y ASER MYt /2t 2E=F.
ol3, AU, BF ALY, ASA-HE 22 So| £
[28 1-1] /SR =52 o= ddos 50
Aggregate dollar impact (5 nillion) Impact as % of industry revenues
Retail I 0<-0c N o5
Transport and logistics I 0«05 [ o+
Travel I o205 I, 21 6
Consumer packaged goods _ 02-05 _ 2549
Public and social sector [ EER | R
Automotive and assembly _ 03-04 - 2640
Health-care systems and services _ 02-03 - 29-37
Banking I 0203 I - 5-- 2
Advanced electronics/semiconductors _ 0.2-0.3 _ 3.3-53
Basic materials [ R [ R
High tech I o -0 I, ;-0
Oil and gas [ [EEB [ FEERY
Insurance o3 I
Agriculture oo | PR
Chemicals [ AR o2
Media and entertainment [ RER [ PR
Telecommunications - 0.1-0.2 _ 2963
Pharmaceuticals and medical products - 0.1-01 _ 42-61
Aerospace and defense |<0_1T - 1.8-32

At&: McKinsey Global Institute(2018.4), “Notes from the Al frontier: Applications and value of

deep learning”

1) McKinsey & Company(2018.4),

“Notes from the Al frontier: Applications and value of deep learning”
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ALE &R B EA15(2018), “-Korea 4.0 A#S 93t QI FX|S(Al) R&D AaF
o I=o AFAF 7I1EEe Fam gyl 1-1.8d HHY FFond, AFAE
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b2 6,387 0= 207w F 99jolyy, A\ AAES 1.28%= 199

#* 2-1> 3K s 2of =7 A=

=7t 54 =A | 20134 20144 20154 2016 20174 CAGR
China 49096 8036 7556 8565 12636 12303 11.24
United States 30966 5146 5242 6028 6691 7859 11.17
India 14237 1926 1441 1543 3670 5657 30.91
Japan 12799 2620 2370 2018 2777 3014 3.56
United Kingdom 12036 1942 2317 2410 2583 2784 9.42
Germany 9802 1704 1844 1761 2071 2422 9.19
France 7695 1337 1453 1401 1607 1897 9.14
Italy 7526 1301 1379 1561 1603 1682 6.63
South Korea 6387 1432 1164 1077 1207 1507 1.28
Australia 6165 1171 1205 1190 1292 1307 2.78
Canada 5941 1101 1065 1085 1261 1429 6.74
Taiwan 5060 1021 1054 1069 954 962 -1.48
Singapore 3149 552 610 500 736 751 8.00
Netherlands 2657 530 491 465 566 605 3.36
Hong Kong 2373 400 499 473 525 476 4.44
Switzerland 2012 378 384 367 454 429 3.21
Russia 1823 163 196 208 583 673 42.55
Sweden 1748 305 357 300 407 379 5.58
Belgium 1655 301 328 323 351 352 3.99
Israel 1506 270 276 253 290 417 11.48

At= : Elsevier DB(2013¥~2017d)7]¥F SPRi &A1
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o ToL A ZHoA w=S 2007 A0, A= FHE 201600 ¢

<3 2-1> F2F ATXE AP S 54

+ ta South Korea

. United Kingdom

Scholarly Output

- . - - - - - - ; - : :
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At& : Elsevier DB(1996d~2017W)7]8F SPRi &4

o FHE 25WHE Aol A S AF FSIYIL, 20159 o) Fol
AFAE SARAL A% WES}I 43
S 20059RE FAAANI 2, HAR, FAARIRI} FHo] Hof

Aol AL AT F2

<E 2-2> =9 Xs<ol X At

AT WNE=P X AbA

2005 IIAA BT F 2 S=0jet dof #X| xo| HAHUE H SEAT

2005 7| §(973A =) Atdeiof olsfiel IE M Xl o7

2005 o7 F(973A =) T0l ofdEEe 4 A Al

2006 7] F(8634 =) Ct=0f &fd & 7/ o7 & S8ME WY

2006 nt7| 28634 =) ZHx Jlgkel IMEs o HMI|s B A7

2006 7| F(863H &) Ct=0f Ated FOjtHat A|AH HAMT|E A7

2006 SUEESR(MALNMT|IF) | ofEo] XY Xsdo HE A|AH

2007 SUTESF(TALHTIE) | o ¢ 88 M SSMHA BUEF

2008 SUYESR(MALNTIF) | BB IFol &alF Aol ZHF SWHL 3 Adst

2009 T IFARA Bt ebT| F 2 ANEZE 2o QXA L

2009 = 7tAt npekT | F 2 CiARZE CH3tE 2| lof2al, e = 24 3 ofs

2009 SIS 2 | 5 AsedolZ7ls =7t 7|¥7|=Me ME

Atz 27t APF B oA o LAIE|(2017), “Annual Report on Artificial Intelligence(2016~2017)"; &t
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2015. 5 22 = - o o =7
=T (BB TEMEEE ) olZxS mat
L ELCED
STy SlE{U Za A olZx|S olmxs ool HA MA,
2016, 5 |2oAm e 3E S AAlutol (BB REAAE HES S Ab] S
EolE A WEA A TEES FTHEHS R TTEE
(k52 ] (2 319)
. Bp| 2B A00-F R = 2 M £ SlBX|S 20 7}
I’— 2!.7 Pt = | y
2017.3 IS (F4#% 81 #72080- B A B) =oidete s 4
o7 7 2o MO oI ZRS WM TE P030EA IR PlZA|S A oo
' = (F—RAT=aeERBL) 712 2 22 +0|2) ME

b= 0 BEIA(2017), “2017HE BXMRHE 83T 8 & P (Internet Technology Innovation White paper)”

Te 201449 2Y AE =% F HxE Ax(Digital India), Z~EHES]
Q=(Start-up India), A= A=Make in India), 222 <JU=(Skill India) 52

e A& WHESTL 4K

* C|2|Y Ql=(Digital India) S| Z2IMZ Sl USR5, ML, 3D Z2IE0| FXE HF ofjit
491 7.7009+ Sajo) 0]2228)

O AFAS AFgo] B FrlolA ZUEL AFA 5o gt BAEE
=7 Yehd

o WF, G, F=, A% SME HZ 5d7H0149-201899) ‘AFAS T
Hagko] A|&H o2 Z7elT Y A

o We] A, olMET vk Tl AHM Hajeke] F23
o)dole Fa tul A4l wlFo] WA ek

D) ABARADTLQIS), “Aehd A, = BEwEs guie} @ Ax FYAA”
8) Brookings Institution(2018.5), “Artificial intelligence and data analytics in India”
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ZIEoz 19= Hl=olH, A7+ &F dinl H<l& BT

o T%lg I 7|FOE u=o] 1286530 E 19o]H, Z=ro] 80,0590 F 29,
3= == 594601
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o 9xEgole} AU TS & J|FoR AT AF ¢ HHl 64
ol =R o gl Qgo] ®o| Hu o), Arlzast IFE
PIE 1Y

o Wiz, QI=et dE2 vRIE & 7|E «=87F A7 A5 tivl 44
9AIT Setsted, =2e| oF thul Qlge rizom vre g
o 59, s ol ols UL F w=9i9} AT AF &9 WEel Q
Fae Mg 5 /1FoR 129000, AF A5 w9 o 3AY s
¥ 24> AFHT F HoAgF =4
=9 =7t AT H= =9 =7t el
1 China 50606 1 United States 128653
2 United States 31012 2 China 80059
3 India 14198 3 United Kingdom 59460
4 Japan 12892 4 Australia 36359
5 United Kingdom 12055 5 Canada 34133
6 Germany 9818 6 Germany 31858
7 France 7691 7 France 28383
8 Italy 7522 8 Italy 26069
9 South Korea 6394 9 India 25720
10 Australia 6233 10 Singapore 22999
11 Canada 5988 11 Hong Kong 21574
12 Taiwan 5059 12 South Korea 19321
13 Singapore 3147 13 Japan 18018
14 Netherlands 2662 14 Taiwan 16371
15 Hong Kong 2378 15 Switzerland 14545
16 Switzerland 2010 16 Netherlands 13394
17 Russian Federation 1849 17 Belgium 9111
18 Sweden 1748 18 Israel 6290
19 Belgium 1648 19 Sweden 5140
20 Israel 1509 20 Russian Federation 1757
2 RUELS AL 2919 Melgs &90] Ao Julsiul, self citation AQIF A
At= : Elsevier DB(2013¥~20174)7]8F SPRi &A
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O 3% A7bEE, 292 474 99 1085 29 12398 43
ok A

o Y ¥Qg &= 7|Fog BFo] 907HCE 19oH, ArlEEs} 730402
39= 29 A2 7.23 AY

o — A
He ¥

My
—‘_0
Hl
|

= =7t melg =

pS
1 United States 128653 1 Hong Kong 9.072329689
2 China 80059 2 Singapore 7.30823006
3 United Kingdom 59460 3 Switzerland 7.236318408
4 Australia 36359 4 Australia 5.833306594
5 Canada 34133 5 Canada 5.700233801
6 Germany 31858 6 Belgium 5.528519417
7 France 28383 7 Netherlands 5.031555222
8 Italy 26069 8 United Kingdom 4.932393198
9 India 25720 9 Israel 4,168323393
10 Singapore 22999 10 United States 4148490907
11 Hong Kong 21574 11 France 3.690417371
12 South Korea 19321 12 ltaly 3.465700612
13 Japan 18018 13 Germany 3.244856386
14 Taiwan 16371 14 Taiwan 3.236015023
15 Switzerland 14545 15 South Korea 3.02173913
16 Netherlands 13394 16 Sweden 2.940503432
17 Belgium 9111 17 India 1.81152275
18 Israel 6290 18 China 1.582006086
19 Sweden 5140 19 Japan 1.397610922
20 Russian Federation 1757 20 Russian Federation 0.950243375
7 2Wse WA £l WY 8L 290 AolS 2Julstu], self citation AQJF 2]

A= @ Elsevier DB(2013¥~20174d)7]¥F SPRi ¥4
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A& 7I& 49 1% 97 = v"l=o] 19olH, XA A
Aol 49l 1% A77F AAshe wEe A7MEE} 19
o A% 1% AT = H|=o| 41HCE 19, =] 12902 29&E A}A]
o AZVEE, TFL HA AT oA A 1%7} 2pxsh= nvlFo] ZH7t 1, 292
FHo gL e Fad s| AT, Mo JAE 1Y
o Fhm2 A9 1% A1 2870 = 119jolH, HA| AF-lA 2FA|ghH= HlE2 149
E2-6> 4% 1% A7 = & HE
Fa el o o A PNy} AI'OI 1%+ ==
=2l =27t A9 1% AT = | =2 =7} M ol o
1 United States 241 1 Singapore 2.2
2 United Kingdom 129 2 Hong Kong 2.1
3 Australia 100 3 Australia 1.6
4 Singapore 70 4 Switzerland 1.3
5 China 65 5 United Kingdom 1.1
6 Canada 60 6 Belgium 1
7 Germany 49 7 Canada 1
8 Hong Kong 49 8 Sweden 0.9
9 India 40 9 United States 0.8
10 France 35 10 France 0.5
11 South Korea 28 11 Germany 05
12 Switzerland 26 12 Israel 0.5
13 Italy 25 13 Netherlands 04
14 Japan 24 14 South Korea 04
15 Belgium 17 15 India 0.3
16 Sweden 15 16 ltaly 0.3
17 Netherlands 11 17 Japan 0.2
18 Taiwan 11 18 Taiwan 0.2
19 Israel 7 19 China 0.1
20 Russian Federation 2 20 Russian Federation 0.1
A& : Elsevier DB(2013¥~20174) 7]¥F SPRi &4
(1 &3 8" d7 A \l=o] 19olH, A5 100019 &3 A&
AT Fi o zebdo] 19)
o Ed]o] Ql4F AT = mlFo] 24,3860 2 19)o]n, Fao] 40027102 29
o AT 1,000 T Sl AgH AT Fi= ojxgide] 47702 1§]0]H,
Z3o] 414107 29
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o BT B0l 2gW AT F AT 10000F 53 Q1§ AT 5 2 99

Z2-7> &3 A& AT =

- Patent-Citations ~o Patent-Citations/
b =7t Count T =7 17 1,000
1 United States 24386 1 Israel 47
2 United Kingdom 4002 2 Hong Kong 4.1
3 Canada 2953 3 Singapore 3
4 France 2706 4 United States 2.2
5 Japan 2445 5 Canada 1.8
6 Germany 2371 6 Taiwan 1.8
7 China 2338 7 France 14
8 Israel 1642 8 United Kingdom 1.3
9 South Korea 1322 9 South Korea 1.3
10 Italy 1206 10 Switzerland 1.3
11 Taiwan 1130 11 Netherlands 1.1
12 Hong Kong 1079 12 Japan 0.9
13 Netherlands 1001 13 Germany 0.9
14 Australia 938 14 Belgium 0.9
15 Switzerland 834 15 Australia 0.8
16 Singapore 813 16 ltaly 0.7
17 India 583 17 Sweden 0.5
18 Belgium 450 18 China 04
19 Sweden 332 19 India 0.4
20 Russian Federation 53 20 Russian Federation 0.1

Z~: Patent-Citation Count: s =7te] A7} E5]o &=
Patent-Citations Count per Scholarly Output: i =7 =< 1,00071¢ £3] 218 &
At= : Elsevier DB(1996¥~2017)7]8F SPRi &A
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- e AAFAA 1291, 2HFAA 1290, WAFAA 19
<3% 2-3> 9BXS APHY UEHT X

3 +
=,

i .
Nethgriands -

£
rad |

<¥ 2-8> HES<S3 MM X FE
=< e HAZEEA | =2 =7} =S| S =2 =7} o 7 = Al
1 United States 115 1 United States 0.861 1 United States 0.128
2 UK 109 2 UK 0.830 2 France 0.111
3 France 102 3 France 0.796 3 UK 0.111
4 [taly 98 4 ltaly 0.778 4 ltaly 0.077
5 China 93 5 China 0.756 5 Canada 0.073
6 Canada 92 6 Canada 0.752 6 Japan 0.064
7 Germany 91 7 Germany 0.748 7 China 0.058
8 India 89 8 India 0.740 8 India 0.047
9 Australia 85 9 Japan 0.724 9 Germany 0.045
10 Japan 85 10 Australia 0.724 10 Australia 0.045
i Sweden 78 11 Sweden 0.698 11 South Korea 0.031
12 South Korea 74 12 South Korea 0.685 12 Sweden 0.025
13 Netherlands 73 13 Netherlands 0.681 13 Netherlands 0.022
14 Belgium 71 14 Belgium 0.674 14 Russia 0.019
15 Russia 70 15 Russia 0.671 15 Belgium 0.015
16 Singapore 69 16 Singapore 0.668 16 Singapore 0.012
17 Switzerland 68 17 Switzerland 0.665 17 Switzerland 0.01
18 Taiwan 58 18 Taiwan 0.634 18 Taiwan 0.006
19 Hong Kong 55 19 Hong Kong 0.625 19 Hong Kong 0.004
20 Israel 48 20 Israel 0.606 20 Israel 0.003
% Xt& : Elsevier DB(20134¥~20173)7]¥F SPRi ¥A
SSPRI AZEgoIyMeITA | 1]
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S 1662 il United':Kiﬁgdom . o
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= | India

% At= : Elsevier DB7]8¥F SPRi &4

[ A A4 = A4dEY HlFo] 7M &2 =7k o285t
o ojxgtde AA JAFAs AT F 9.7%7F AstgEHoE FX
- F8 Fo 7192 Microsoft USA 6671, IBM 477, google 871 5 ¢
o 24dle A8 E HlFo] %2 29 AA|F o, 39+= v 6.8%

gde] Argtd e FHo] 7|g-& ABB 347, Volvo 1974, Ericsson 107
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<E 2-9> {Msty dF H[F

=7t A A7 & Mety™ A7 HF
1 Israel 9.7
2 Sweden 7
3 United States 6.8
4 Switzerland 6
5 Germany 54
6 France 46
7 Japan 4.5
8 United Kingdom 4.2
9 Netherlands 4
10 Singapore 3.7
1" Belgium 3.6
12 South Korea 3.5
13 Hong Kong 3
14 Italy 2.7
15 Canada 2.6
16 Australia 2
17 China 1.7
18 India 1.3
19 Taiwan 0.8
20 Russian Federation 0.8
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X2018-003= ASXs ATFHE FHAEL H AAF
o AABAS AW oL WEFsL /A

- olgg ol AFAT=
Z X (anthropomorphic) sl &

s} x} A H(Patient  rehabilitation), ¢} 213}
g3t Weks A F

<33 3-2> 32 547 olaote ABXS AT FAE

JlJ rﬂ

Noeriier ntelligent systems

Artificial |nte||| ence s
e Algorithms Ro bots s

sy Control & tanipulators
Pattern recognition Data mmmc Semantlcs Od eIS

tient renasilitation ANth ropomorphm robots ~Dynamics

22 Robotics publshing ...

no tmlzatJon M t
Agents Learnlng systems Tooi&ReEeIarrh Clasmﬁcx}*grs

APP!'Cat'O”S Classification (of information)

Wnagemont. Computermision' | Industey. Functions ¢.q..ce .
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Bl | #rmiem
Farsonnel training
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