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(E 1) 53 N2 A A

T 2 A A8 ®7)

AAE % 7]

Eliminate |‘METHOD’, ‘APPARATUS’, ‘USING’, ‘BASED’,
stop words |‘BY’, ‘OR’, ‘AND’, ‘OF’,

Tokenize

words Tokenize |“MACHINE LEARNING”, “DEEP LEARNING”,
words |“NEURAL NETWORK?”, etc

“MACHINCE-LEARNING”,
“DEEP-LEARNING”,
“NEURAL-NETWORK?”, etc

Institution Similar |BOSCH GMBH, ROBERT BOSCH

BOSCH

Name Agency |STATE GRID JIANGSU, CUSTOMER SERVICE|STATE GRID CORP CHINA,

unification | Name |CENTER OF STATE GRID CORP OF CHIN, ec |etc
Country USA, CHINA,
Country Codel 1 e |US> CN> JP, KR JAPAN, SOUTH KOREA

Al 7] 9] = ¢} IPC(International Patent Classifica-
tion) Z=E o] &3 AMA T“(Artificial intelli-
gence technology Keword)2)” AND “(Subfield Keywords®))”
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ah9) ofe} op 3y
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2) ARTIFICIAL INTELLIGENCE, MACHINE LEARNING,
DEEP LEARNING, REINF CEMENT LEARNING,
UNSUPERVISED LEARNING, SUPERVISED
LEARNING, NEURAL NETWORK, SUPERIN-
TELLIGENCE(GO06%)

3) Industry: Mobility(B60*, B64*), Smart city(B60*
G16* HO04*), AI chip(G11* GO03* HO1*), Health
care(A61* G16* GO1*), manufacturing(GO5* A01*
F21%), Security(HO4* B60*), Technology: Images/
Video HO4* HO1* A61* G10*, speech: A61* A63*
G10* H04*, language: G10* Computing: H04* G16*
algorithms: GO6*.

4) 2022 1€ 7| A" IPC ER7IES &8

= I, HF AN 719 =8

#4319, o ;fz =5 74 AFo] E(KEYWERT)

E] 202219 8Y7HA] PS50 53]

Aol 3N 2 55 ARE ANsAL, HF
=

A7) $42 Sla) <
AlBkie. o] 3ol

= 1>Oﬂ Zﬂ/‘]
3
At 29 B9 oEh Hojx] o Rz o

FUF 90| A Holahl AT BAS
AAenA 299 7He B o714

= 3l BEEE A4 AE
g, o]& 7|FAKE AT Alo] E(crunchbase)S 2+

Q1 B3, =4, 718t B Q49 FAL
A& s FLE 7B R AdEE s 27
3 2 AAF T ololx] 53 =4
AL 4747 “IC'I)" (714, W}, Q7713 7H A
Tarf?]—?i‘{‘lﬂ] Google ¥ Microsoft Bing
H Az "}9“0}04 A E 7139 7}

°

HVH ZHP—OM % %}%
719128 5Y3ta E8E AAAE dE
o] ‘IMAGE ROCESSING’E EZ3 %74]01]*1

5) F3AYS Chgl <y, thd EATd A, A2 TS4
AR e AL

6) U5, HRS, QL= FAE,
353 (USTPO, 2018).

168

ZEMEstdE H263 M2%



OIBAIS 43 o HH BT UEUT 24

or
J‘L'

‘IMAGE’$} ‘PROCESSING’ 9] 7 ©ojz £
o} whebA] s Tof Ato]d 0}01 ()= A%
3} ‘IMAGE-PROCESSING’ & 33
gk 53] HAAM e Ve
3| 2H4 =] 7]o] METHOD9} %
&2}, AXALE B8] Ao

gy o xg t-m

718 o

M

4.1 55 89 U 23 28 24

o T
= 7?—1%1 <1¥ 1>, Zhﬂ —’F@H 113,23974
74e-H FEESE 2012337 20163 7HA] 1,488
2A(52%), 20179%E 202237t A & 55747
(6.6%)°] A=) AA 7t 14% F718he Ao

2 e TH<E 2> Fx). 7#0E F71 ]
™ 201795 20223714 298 ©@E &
20129 2] 2016077 TiH] 3,038 Z7}
QB 0 2o AT He R He
919 % 9lt), 55 Z90] Feld %7} 1A
2017ARE 20224(5070) 717H0] 20123 5E 2016
AE87) tiBl 12705 S71stkde ol =7 A
HEHE 3 1A, okze 7} 370, ofAlof 27] =7}
A AR 02 AT A ART S
74 =Tt 2 o] Ve o] AdiE
o2 Zylele Ao w HOIth
AFAT woF FEES 73S sty Sl

AT FAE SYAE st A AlBusiness),
M-t SH(University), 1_:;1 (Research), 7] 919+
A(Unkown) 4717 #8022 EAHE 3>
#x). o)F E5iEAolA =4
ehol &3t Uik FEo = HEs)

=
2=
T
113_]__

o

e

M o o
» &

mlo

20,000 0374 72
17399 17878
18,000
16,000 14,494 14277
14,000
11,672
12,000
10,000
7,730
8,000
5725
6,000 2706 4262 4,929 Xi0
4,000
2000 1y a6 265 3 433 sos 87 28 il 244
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
CE] os
(3B 1) BRI S8 BY SH(ARY)
(£ 2) 213X 58 & sSA7[E)

S Al b5 55 24 5| 3 55 24 F H)-& EERGE
2017-2022 85,429 79,855 5,574 6.6% 507H
2012-2016 27,860 26,372 1,488 52% 3871
SHA| 113,289 106,227 7,062 6.23%
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A3AT AT FA (25, M) <Al S
STATE GRID CORP CHINA(CHINA), CHINA MOBILE GROUP(CHINA), A
SAMSUNG(SOUTH KOREA), etc (Business)
UNIV ZHEJIANG(CHINA), UNIV SUN YAT SEN(CHINA), SEOUL NATIONAL At &
UNIV(SOUTH KOREA), UNIV OF CALIFORNIA(USA), etc (University)
CENTER NATIONAL DE LA RECHERCHE SCIENTIFIQUE(FRANCE), INTERNATIONAL] A4713%
INSTITUTE OF INFORMATION TECHNOLOGY (INDIA) (Research)
A, S, Q771 3R 2L A e

ol 55189 AV FFATDA-SA L A = AR (<™ 2>), B AT A-iAI9

A A-SHA R HASIR oW, AP A-AG A- 2+ A|(Business-Business) g o] 714 ©@e A
AHAAPe} o] FAR FE F3¥2 AAAY @0%) o2 UET A7|E FiEete] 48
APE T3 ol Fal A9 Viedy & = 2FA A1 o SHBusiness-University, 9.8%), t

AE AQAAIG A, AAGA-AJ] AFAL, A A- B Eﬂf‘—}(University-University, 1.9%)2 g9 &
fﬂﬂ N FrEoE FEIAL, FEY W Ao 3 =9 7t STt AR YEReH, 2k

Others, 78

Business-Unknown, 308 Unknown-
Unknown, 76

Business-Unknown, 856

University-
Unknown,
280

University-
Unknown, 63
University-
Business-Business, 656 Business-University, 260 University, 47

Unknown-
Unknown,
Business-Business, 2,172 Business-University, 1,518 iversity, 151

2012~20163 2017~2022'd
(O™ 2) 2I3X|s o™ S35 £ H|E H#s
(E 4) 9375 ¥2 Ry S5 32
S A 2012~2016%3 2017~20223 SHEF
Business-Business 2,828 40.0% 656 44.1% 2,172 39.0% -5.1%
Business-University 1,778 25.2% 260 17.5% 1,518 27.2% 9.8%
Business-Unknown 1,164 16.5% 308 20.7% 856 15.4% -5.3%
University-University 330 4.7% 47 32% 283 5.1% 1.9%
University-Unknown 343 4.9% 63 42% 280 5.0% 0.8%
Unknown-Unknown 227 32% 76 5.1% 151 2.7% -2.4%
Others 392 5.6% 78 52% 314 5.6% 0.4%
Al 7,062 100.0% 1,488 100.0% 5,574 100.0% 0.0%
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FAE Z el =& 4 dlst7] A&l o
#A R4 (coherence score)S Al-&-3t=t], ©ol
] FAMS S48t dojEo] 34 YEhe
7S A% B AT Ae Y ES A
Fo|A FZ3 HAE HolHE vy oE d#

t1, H2 EF +& FstAo
(Newman et al., 2020). %21 23} 2012d~20163
o H]3) 20173~2022 30l EFH E3]oA FA

0

4 A5E 24
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B R i o 1. A3H HAd 6. A3
2. 2% A58 2. ANZE A 7 we
Business-Business |3. ©]7]A] *]g] 3. oAY =] 8. A o
4. FHHE A 4. 947 A4 e
5. 98 Ad 5. st aidhatiens
L. ofulA] Ae 5
i 5. % #3t
Y N ST B B = 2. =74 A o
P University-University | ,’ o)A 7 3 % 91} e g ;d;é‘ﬂ;?ﬂq
4. A2} A7) il
L. olm=A] Az L. oulA] A e
2. AR A 2. o8 A%k 6. 2 BA
Research-Research |3. A}<30] 2]g] 3. 894 2 & 7' B u,‘\_q—I
4. 4 A 4. dlolg A S
5. G4 2 A 5. 3% A
EEEE
1 Ag% & . .
2 98 W9 VAL sa |5 0EA A9 3R
Business-University |3. ZFE HA 3 oz Ag 6. o|m| A A&
EER R R bt I Lo T IE S B
)\15‘ (OE]’EE]%) . 2mhAl = =
= N 1. 98 ¥ o]mA A -
28 3 . L. o9z A A . 3. BEARR A
B -R h - 2. Z}A FA} A
usiness-Research | )" o101 5 ;g]gj ;w I AHA 4. A]H R 2
10 ©
_ L olnlA, GAAEAL |1 9A 2 A 3. 98 A
University-Research | g TEXT-TO-SPEECH) |2. 2.9} 4. ¥}, A3t
. Lo BHE@RAZ) |1 oA A2
= Business-University- |2. E?‘]—, 2. Rt ‘ 5. A B 9 B
3 &3 Research 3. AR A 3. G R A
e 4. 98 Aot 4. Y5 AT
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Ak o] & &3l A 719 =S0] £3E 59
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3K(Topic 2), ©| 7] A 2 2](Topic 3), FFGH
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Ao 2 At olHg A T3 279
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Analysis of Industry-academia-research Cooperation
Networks in the Field of Artificial Intelligence

Junghwan Lee” - Seongsu Jang**

Abstract

This study recognized the importance of joint research in the field of artificial intelligence and analyzed
the characteristics of the industry-academic-research technological cooperation ecosystem focusing on
patents from the perspective of the Techno-Economic Segment (TES). To this end, economic entities
such as companies, universities, and research institutes within the ecosystem were identified for 7,062
joint research projects out of 113,289 artificial intelligence patents over the past 10 years filed in IP5
countries since 2012. Next, this study identified the topics of technological cooperation and the characteristics
of cooperation. As a result of the analysis, technological cooperation is increasing, and the frequency
of all types of cooperation was high in industry-to-industry (40%) and industry-to-university (25.2%)
relationships. Here, this study confirmed that the role of universities is being strengthened, with an increase
in the ratio of companies with strengths in funding and analytical data, industry and universities with
excellent research personnel (9.8%), and cooperation between universities (1.9%). In addition, as a result
of identifying collaborative patent research areas of interest and collaborative relationships through topic
modeling and network analysis, overall similar research interests were derived regardless of the type
of cooperation, and applications such as autonomous driving, edge computing, cloud, marketing, and
consumer behavior analysis were derived. It was confirmed that the scope of research was expanding,
collaborating entities were becoming more diverse, and a large-scale network including Chinese-centered
universities was emerging.

Keywords: Al(Artificial Intelligence), TES(Techno-Economic Segment), Collaborative Patent, Network
Analysis, Topic Modeling
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