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Abstract : Artificial Intelligence has become an important driving force and strategic technology leading the new round of
S&T revolution and industrial transformation. The paper uses K-means + + algorithm, structural holes and burst detection
algorithm to recognize key technologies in Artificial Intelligence based on analysis of high-level Al conference papers. It aims
to show the technical structures and typical countries/institutions of Artificial Intelligence. The results show that: there are
14 categories and 132 hotspot technologies in the area of Artificial Intelligence , which are mainly distributed in the fields of
machine learning, natural language processing, computer vision and robotics, such as one-shot imitation learning, smart ques-
tion-answering , photometric stereo and multi sensor fusion. Generic Technologies are mainly distributed in the fields of ma-

chine learning. Basic algorithms and optimization methods such as classification, regression and searching lay a solid founda-
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tion for the research and practices in other Al fields. Emerging technologies are mainly distributed in deep learning, such as

GAN and attention mechanism, and reinforcement learning , autonomous agency and multi-agent systems are also included. In

the aspect of typical countries/institutions,the U. S. ranks top in all 14 categories in terms of the number of publications.

China is second only to the U. S. as a whole,but its ranking are relatively low in fields such as Reinforcement learning, Ro-

botics and Intelligent multi-agent system. In China,the publication number of the Chinese Academy of Sciences is world-

leading in in many categories.

Key words : artificial intelligence ;key technology ; clustering ; structural holes ; burst detection
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Tab.1 High-level international conference in artificial intelligence (19 in total )

LR AR TIPS/ R
AAAI AAAI Conference on Artificial Intelligence AAAI
CVPR IEEE Conference on Computer Vision and Pattern Recognition IEEE
ICCV International Conference on Computer Vision IEEE
ICML International Conference on Machine Learning ACM
1JCAI International Joint Conference on Artificial Intelligence Morgan Kaufmann
NIPS Annual Conference on Neural Information Processing Systems MIT Press
ACL Annual Meeting of the Association for Computational Linguistics ACL
COLT Conference on Learning Theory Springer

EMNLP Conference on Empirical Methods in Natural Language Processing ACL

ECAI European Conference on Artificial Intelligence 10S Press
ECCV European Conference on Computer Vision Springer
ICRA IEEE International Conference on Robotics and Automation IEEE
ICAPS International Conference on Automated Planning and Scheduling AAAI
ICCBR International Conference on Case-Based Reasoning Springer

COLING International Conference on Computational Linguistics ACM

KR International Conference on Principles of Knowledge Representation and Reasoning Morgan Kaufmann
UAI International Conference on Uncertainty in Artificial Intelligence AUAI
AAMAS International Joint Conference on Autonomous Agents and Multi-agent Systems Springer
PPSN Parallel Problem Solving from Nature Springer
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Fig.2 Network of information flow with structural
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holes & network of information flow without

structural holes
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Tab.2 Details of hotspot technologies in artificial intelligence
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Tab.3 Global ranking and Top5 institutions of hotspot technologies in artificial intelligence
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Fig.3 Hotspot technologies network in artificial intelligence
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Tab.4 Details of generic technologies in artificial intelligence
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Tab.5 Details of emerging technologies in artificial intelligence

AT Z N o BeAh, A~ T | 5 i 4 PHLA
SRR LR o2 2 O i, PG 8 A5 5 A 45
HRPEEA, DL A AN 2 AR R 545
PO N T RESUSA BT 4R

3 #Hig

BT N BE K2 B0 SO, FI 6
B R 2SR I 4 5 A IR B R 5 e A A
5 W R ER FEAEEAR RUR X E R = A7 1
2480 N D RE TR B AR . AR Al ok
IR AE R AT A

N TR RESUSIA T 14 4R 3E 132 T #
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FEIERIE A DA Ok M SEBRN F , DL BT %77
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MR AR R R B T8 o2 i A S
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OB AR TSR
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e o REREY  RENKT RRIFG
Deep learning WE 2] 79.24196 2 2017
Autonomous agents EEX et 52.63567 1 2018
Multi agent systems ZRMRG 46.30415 1 2018
Image enhancement [R5 s 0m 41.60415 2 2017
Reinforcement learning i id=—] 40.92840 1 2018
Deep neural networks VR B A 225 [ 4% 40. 05303 2 2017
Adversarial networks bOEIA S 35.22902 2 2017
Learning systems SN 24.27039 1 2018
Attention mechanisms R L 19. 68163 2 2017
Signal encoding 55 gt 19.31008 2 2017
Deep convolutional neural networks VR 25 B 22 ) &% 16.58573 2 2017
Adversarial learning POETR=E| 12.43115 1 2018
Long short-term memory KA 012 M 2% 10.49418 2 2017
Case based reasoning EE S 10. 08465 1 2018
Evolutionary algorithms AL B 9.44343 1 2018

1) BT : ZRKAEFMRBIIE I, 5 EIR P FRSIEMISE I R 52) R R FFE I, RV RRFSEAF - KK

TR + 1,

www. globesci. com

55377 51



Marin SR

+RUBMED LA

2019 48 H

BHESE NIOTIE s T ALALIE 5 ST PR FoR
AU G o N 5 AR I A B 9 K
B FEARMISE, UL e = e T g DL S AR o8 A7
RIS R T 50 5 HLie A3 0 ) B4 R
ERAHHUT IR ATE BRI 3 5 e
PRI, DL RSB Pl e A FIHLae A AL i
S R PRI AR AT S

N AU A L P F AR 2200 A 7EHL A%
2] AL AL A8, b Bl
275 R WK BE PEHE 3 1 AN A REH AR A
P ETT ), 48 bl 2 > Sk HoAR O HoAth 45t
SRBITSE SERRBEE T S T 1 AR LR

N AR AR AR X H AR 2 R AR TR
S 2] T AT, A BT R 4% R T LR Y
LRI A W RS SN R LT e s N S
(SLEIEZASEIERS

NI RBAE R — ) BE Al IF ¢ 0 52 S iz Y 9
H BB AR HOR BR AL & HL o7 ~) Sk
SER AL, Wi A ARTE S AR E AL
ALE AL A S T8 TR RN AT 3l 2= 1T 4 P 4
FE o T3 Ik R A A 328 1 75 81 A P R 0 T
AE 1 N T RERL AT & A0 52 BRIV T 2D, ML 5
) R IR AE A W RE AL A [R] I, o o AR DG BT 5807
e R A 1T R BT T i AT T B TRIRE LA L
RGBS R AE R 7 0 e T AL
AL e N UG 21) 2 0 2 PR . R E
ARFINEBA B TE 78 N TR QU A BR 2
B AZ BT T8, W % H AR U O 1) = 1
AILIEE F8 78 SR A I BB G A, TR 2 T v Y
A SO I 45 R0 T A LA D N R e R %
PR SRR, BA T2 M9 5B 5 5, %t
NI e BA T SRR

N T RET MOy 2 BREE A 5 TE M AT 78 1 &

55378 T

JRA, E PR 3E 4 B g A SRETE N T et
AR HOR RIS 1 K S 3 7 s R BRE A
Higm e T HAERK, T EAENLARYT AR
T AL FHEEALIE S 2 N BOR R TR 143
BOORT A, B~ Pl N B2
ARG T T 11 A SCHRHES A SRS, 53R
FERE 35 R AR RS A AT 2
BEoh, Rk B AR 2 N BORRSR T B A SCR Y
RLfERERATS, 5 AR IR TR A
KIEH TR R HAAE, H5F NIEAMERE R
S WU I B R B LA B A S 1 25 44 R AL
ARV AFAEA/NIER

Sk

[UEERA N TR B LR EH X HRIN]. e
TR} ,2019-02-25(003 ).

TAN Tieniu. Development Trends and Counter-
measure of Artificial Intelligence[ N ]. China Busi-
ness Times,2019-02-25(003).

[2 ]MESR. La stratégie IA. pour faire de la France un
acteur majeur de 1 “intelligence artificielle [ EB/
OL]. 2018-03-29. http://www. enseignementsup-
recherche. gouv. f1/¢id128618/1a-strategie-ia-pour-
faire-de-la-france-un-acteur-majeur-de-1-intelli-
gence-artificielle. html.

MESR. The Al Strategy: Make France a Major
Player in Artificial Intelligence [ EB/OL]. 2018-
03-29. http://www. enseignementsup-recherche.

gouv. fr/cid128618/la-strategie-ia-pour-faire-de-
la-france-un-acteur-majeur-de-l-intelligence-artifi-

cielle. html.

[3]The White House Office of Science and Technolo-
gy Policy (OSTP). White House Hosts Summit on

www. globesct. com



2019 48 H

+RUBMED LA

Manin SR

Artificial Intelligence for American Industry [ EB/
OL]. 2018-05-10. https://www. whitehouse. gov/
articles/white-house-hosts-summit-artificial -intelli-

gence-american-industry/, hitp://news. scien-

cenet. cn/htmlnews/2018/5/412237. shtm.

[4 ]Die Bundesregierung. Strategie Kiinstliche Intelli-

genz der Bundesregierung[ EB/OL]. 2018-11. ht-
tps://www. bmbf. de/files/Nationale _ KI-Strate-
gie. pdf.

Die Bundesregierung. Federal Government Adopts
Artificial Intelligence Strategy[ EB/OL].2018-11.
https : //www. bmbf. de/files/Nationale _KI-Strate-

gie. pdf.

[ 5]The White House Office of Science and Technolo-

gy Policy (OSTP). Accelerating America’s Leader-
ship in Artificial Intelligence [ EB/OL]. 2019-02-
11. https://www. whitehouse. gov/articles/accel-
erating-americas-leadership-in-artificial-intelli-

gence/ .

[6 ]9~ N R e K 4l 2018 [R].

JEHT IE R ,2018.
Tsinghua University. China Artificial Intelligence
Development Report 2018 [ R ]. Beijing: Tsinghua

university ,2018.

(7T LA 2. o R L 2 7 [ By

AP ( N T2 fE) [ EB/OL]. 2018-12. http://
www. ccl. org. en/xspj/rgzn/.

China Computer Federation. Recommendations of
International Academic Journals and Conferences
by China Computer Federation [ EB/OL ]. 2018-

12. http ://www. ccf. org. en/xspj/rgzn/.

[8 I XU%. B AR 73 A i L. UCINET Hof 52 8

[M]. B K 20 ot B LR A,

www. globesci. com

2009.

LIU Jun. Lectures on Whole Networks Approach: A
Practical Guide to UCINET [ M ]. Shanghai; Truth
& Wisdom Press/Shanghai People’ s Publishing
House ,20009.

[9] RAIDER H J. Market Structure and Innovation

[J]. Social Science Research,1998 ,27(1) .1-21.

[ 10 ]88, R 3 T A o0 A 10y 3Lk B AR U5

FEHEHLLI]. 142 ,2015,34(12) :79-84.
JIANG Xian, WEI Feng. Research Framework for
Identifying Generic Technology Based on Patent
Analysis [ J ]. Journal of Intelligence, 2015, 34
(12).79-84.

[11] 0457, 3T Web of Science 2£R}4325 1) 3 15

W oE SUEs 2 B S B e kot se [ ]
FER T AE,2018,62(2) :127-134.

YE Chunlei. Research on the Method of Interdis-
ciplinary Analysis in the Subject Research Field
Based on the Subject Categories of WoS[J]. Li-
brary and Information Service,2018,62(2) ;127-
134.

(2] Ei e, Fkis, T2 R T A M i i &

FHERNE AR ——LL P SR = g i [T ]
T2k ,2017,36(4) .78-84.

WANG Hailong, HE Faqing, DING Kun. An Iden-
tifying Method of Industrial Essential Technolo-
gies Based on Social Network Analysis:Semicon-
ductor Industry as a Case[ J]. Journal of Intelli-

gence,2017,36(4) :78-84.

[ 13 ]TEAM S. Science of Science (Sci2) Tool: Indi-

ana University and SciTech Strategies[ EB/OL].
2009. https://sci2. cns. iu. edu/user/index.

php.

%379



