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CiteSpace-Based Visualization Analysis of Literature Big Data on Artificial Intelligence

REN Li-Qiang, GUO Qiang, WANG Hai-Peng, ZHANG Li-Min

(Institute of Information Fusion, Naval Aviation University, Yantai 264001, China)

Abstract: With the increase of data volume, the improvement of computer computing power, and the emergence of deep
learning algorithm, artificial intelligence has been paid more and more attention. Taking American Core Journal Database
Web of Science as research object, in which 6879 journal papers about artificial intelligence wer?cf included, adopting
knowledge map of time and space and content knowledge map as main research methods, and@pplying the information
visualization software CiteSpace, visualize and analyze literature big data from five aspects: cooperative countries,
research institutions, references, keywords, and burst terms. It clariﬁgzs the research status and important literature in the
field of artificial intelligence, and reveals the research hotspots and frontiers in the field of artificial intelligence. Finally,
through the summary of the five visual analyses, the article gives an important reference in the field of artificial
intelligence to select the direction of scientific research, to explore the forefront of science, to help science and technology
.

decision, and so on.
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ment) AR MIIE L Web J7 W] P FL# e DLER
(modeling). 1t (optimization). FE#HE (swarm
intelligence). #H{LH 2 (evolutionary algorithm) 4%
F N Mg B L T 1A B g B R DU 2 R
(fuzzy logic). TH5 4 fE (computational intelligence)-
A (identification). I 8] 351} (time series) LK )
?Xﬁﬁﬁf’ﬂﬂ’\]ﬁ)ﬁ?ﬁﬁ%ﬁ. R T I S RS ST I
TF ST 45 SR f8 I ATTEE g AN A 22 0 25 D B (R AT 9 3
PR AR 2 T S . 4RO, MU T
S B, N T I 4 T A B K L2 2 )
L, O N TR e U T 9 4 32 R
533 R ORI N TR e SRR ST R

W FE A R SRV AN REIRVE . BRIEE TR 1, BT
I A — 2H ™ S0 1) 3 245 Mk 23 R0 A2 () A9 9 1) R, F
RIS A 5 B AT PR3 18 0 ) % AR AE ). Cite-
Space ] — K T A 52 F2 Ak — b 5 T~ ] S0 K Bk
(Burst Detection) FIR IR 73047 77 %, 1% 7 i@ x5
SBR[ Ge v, A L IS A] A RO 1 K ) bR Y A
T SR B0 AT it T 4 S LT F B I 3 A RN Bh A AR Ak
FARE R T DU AT Hb sz B R AR 3 E"J@fﬁﬁﬁ?&*ﬂﬁ@%
o B E P 1T 5 Keyword”, i 5 ) 4 P e L i
(Burst Terms). ﬁ[{% 2 fliow, AA CifeSpace WAL
TR AU R R, R I R A = e 4 1) MK S ] o
PRI Sk, 78 HGER 70 TR 30 1] 42 TR LA K/ INHEF, Jd etk
BT B 10 )73 S FEBURIR 4 A 5 55 BL7E — B 0T Y
Ha %, ket e N T Rerit 78 SIS 1) A .

K2 NTHEHRENTFUR LA

R RYUE BIETFH L EF B
logic 1585 2007 2011 LJREIPRE
differential evolution 11.97 2014 2016 TR
global optimization 11.64 2014 2016 LJHEIFRE
learning (artificial intelligence) 10.66 2014 2016 —H L7t
architecture 10.64 2007 2010 FFEFIPRR
case based reasoning 9.69 2008 2011  LTHEITFRE
complexity 9.53 2007 2009 —H LTt
expert system 9.40 2007 2009 —HE T
artificial immune system ~ 9.27 2009 2010  FARHI
Intelligent agent 8.60 2007 2009 FREFETH

2 WoR N TR Remt 70 IE 1 AF 1 AR A0 2 B = 1)
KA A B (logic). Z 4 #E{k (differential
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i H AR SN A

evolution). 4:JRfltfk (global optimization). A T.%fig
%% >] (learning (artificial intelligence))~ Z2#4 (archi-
tecture). FBIHEPE (case based reasoning). & 7%
(complexity). EZXK KRGt (expert system). A LHI%E R
44 (artificial immune system) 1% GEA (intelligent
agent), 1X L& RPLIA i B 13T 4 N 8 g AU it 9T
iRER

SR 1] — BN HT A R B AO ) AT AR — A
SURRTHT K S, WL 2 Prow, 258 H AL RN
A 25 34 ik (differential evolution) AT T 4
A4t (artificial immune system), 1X ¥ 1] 75 1T 4F 59K H
B, AP AR R R 2 B TR S ) S I 1]
H NTH B85 ] (learning (artificial intelligence)). &
Z4 % (complexity) A% HEAR (intelligent agent), iX3EK
U] BB F ST 1) I AN ARLATS S8 2 A Y I BIRGE A
9020 2 2 5 e e TR 4 1 L A 7
4 (logic) F14E44 (a_rchitectu‘re), IX 1] B ARTE — B[]
A ETEGE T BRI S, (BB TR PPIRA, W
—HAT WM.

6 HWHF4iit

It CiteSpace # A, X} Web of Science 4 2
HRNLEEE 2007-2016 -1 SCHREHE BEAT AN R 2 THI
fR) 73 M LA S BB AT AL s, A T s IE] A
. EEEERE. PG VE RIS 2w AL
45, SCHRILRE o R L OB e SRS T, S B i e )
I, B oe s DL R 5k

1) I a7 A P R W] N TR By — Rl AT 2

FRLE AN TS URF S T80 IE A T R 3E E 10 75
ST 4 B B\ T8 B T 0 LS R e g e, AR
LA R TR I, IR T A0 X i R B

2) # il 4y Ai SR ) EE F 2w b, £E.
H. P pHY. EESERCRRE, A
(N T3 R 0 BE Al ZENUI R T b, BENLI 2 10 F
T B 5D, WA T B SR R TR, b B R
SRR 7E1E % & (E B0 A5 2 T b, 35 [E
FIRKPHE N T4 fe Uk sl 1, = B A L
BEMIRE e L, FE AL . RN B &1, A 1ES
BERN, N TR R a0 EEM TR, b
0. B,

3) H i 51 SR B T A TR A AT I B S

FL kA Karaboga D Fll Basturk B T 2008 A& K

{On the performance of Artificial Bee Colony (ABC)
algorithm) . Karaboga D. Akay B 7t 2009 4 [

{A comparative study of artificial bee colony
algorithm) LA J Karaboga D #11 Basturk B - 2007 -Fr
1 (A powerful and efficient algorithm for numerical
function optimization: Artificial Bee Colony (ABC)
algorithm) , X 26 3CHR 2 A T8 BERIF 7T 49T 1) 2 il 72
w0, g g, ¢\

4) A LI IR i e N TR RE AT 9 ) A5
B Bl . A THZMS . B
fig 5B AR R R 5 AT AR IR B
SRR SE . WORFIR AL AN R b N TR REBIE AT
AW RS ERR TR Eie N 10N 7/ R N =~ 1 s
i N TR 7 AR E A N T M2, HLas
o)L 1B Weby N MR RVEFIECT 5L

5) R kI P T 2 B N TR R e AR
FORT A5 2 45 (logic) % 7 4k (differential
evolution). 4=Jmfltfk (global optimization). A L% fE
2#>] (learning (artificial intelligence)). Z2#J (archi-
tecture). FMIHEH (case based reasoning). & 24k
(complexity). EFK RS (expert system). A TLHZER
4t (artificial immune system) fll # fE {4 (intelligent
agent). ?f" .
N L e el 2 22 iy 25 R RHE 3 Al
7 B (1137 56 AR SRR BN L Re R, X 3R
[ b 9F 70 JRE AL 42 28 i 0 K LA i R £ R,
R RHC R R R R SE BLIFHTT 5 [ 35 4 I K

HE R

S 30k

1R, BRECE, MR, & N8R WR 22200l
— N R bR 4 b B k) 5. B iE D 533K, 2016,
33(21): 66-70. [doi: 10.6049/kjjbydc.2016040495]

2 Government Office for Science. Artificial intelligence:
Opportunities and implications for the future of decision
making.
uploads/attachment_data/file/566075/gs-16-19-artificial-
intelligence-ai-report.pdf. [2016-12].

https://www.gov.uk/government/uploads/system/

3 National Science and Technology Council. The national
artificial intelligence research and development strategic
plan. http://www.360doc.com/content/16/1015/20/37334461

Special Issue & i 4iik 25

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.6049/kjjbydc.2016040495
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
http://www.360doc.com/content/16/1015/20/37334461_598685262.shtml
http://dx.doi.org/10.6049/kjjbydc.2016040495
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/566075/gs-16-19-artificial-intelligence-ai-report.pdf
http://www.360doc.com/content/16/1015/20/37334461_598685262.shtml
http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20184F #5274 61

A W

(e}

10

1

—

12

13

14

15

16

17

598685262.shtml. [2016-10-15].

A N RN E U TAEHR 2. htp://www.gov.cn/premier/
2017-03/16/content_5177940.htm. [2017-03-16].

WRH. KB AT BT, THSEHLECE, 2015, (5): 94-97.
Ao, EIHHE, XU, 58 B 0 R B 6 R vt R B e E VR
R ERHE R S, 2013, 45(1): 17-23.

B A REAEHE TR A, b E LR 2,
2012, 8(9): 8-15.

. Bl AR R AR R . B4 E, 2009, 28(6):
58-62.

XuTY, QuHN, Zhao S S, ef al. The visualization analysis
of research hotspot and frontier technology of the smart
power distribution and utilization based on the cite space.
Energy and Power Engineering, 2017, 9(4B): 515-524.
SN, WL, Rl Se. Bl iR EE 7 E & HAE RS
Wb B . By BB 1R, 2009, (10): 14=34[doi:
10.3772/j.issn.1673-2286.2009.10.004]

i, (TN TE. e EF S04 B0 BF U R 0 SR AT
WA HBE G, 2015, (12)¢ 103-108. [doi: 10.3969/j.issn.
1674-5485.2015.12.020]

o4, S ENI. CiteSpace B 11 57 FH BT 7 1y B i 5 frg 2.
PURAEHR, 2013, 33(4): 99-103.

Chen CM. Searching for

Progressive knowledge domain visualization. Proceedings of

intellectual turning points:

the National Academy of Sciences of the United States of
Americ, 2004, 101(S1): 5303-5310.

R AL, ) T 1 R % RS B R 2 R IR R A 2 AT A
2005, 23(2): 149-154.

LR, T HY., BEHR, 5. 7T Citespace I K E 5B
FLRI TR 23 AT T E LS BT AR, 2016, 44(2): 291-
295, 299.

R A NFERKP I FEFE——h N 75 ph T |

DA P TR 2R, 2015, 35(11): 909.

Liu HL, Zhu YP, Guo YZ, et al. Visualization é‘nalysis of
subject, region, author, and citation onwcrop growth model by
CiteSpace II softwareiIn: Wen ZK, Li TR, eds. Knowledge
Engineering and Management. Berlin, Heidelberg: Springer,
2014. 243-252.

26 %it+Z71A Special Issue

20

21

22

23

24

25

26

27

28

30

SRR, T, s k. B4 CSCL Hig H i 5 ar w1
Bi——%ET Citespace FI ML T, IR E HR, 2012,
22(5): 10-16.

Chen C. CiteSpace II: Detecting and visualizing emerging
trends and transient patterns in scientific literature. Journal of
the American Society for
Technology, 2006, 57(3): 359 —377. [doi: 10.1002/(ISSN)
1532-2890]

A, BRii3E. CiteSpace: BHE SCAYZHE LT ML, b a8
HRZEHE T Iy KA AL, 2016. 180-185,

IR, 3T 5T 2P 4 ) SCRROIE SR B 1 3715 4T
[k 2% i 1 3. AL HL 5 f ek 27, 2013. 27-32.
Karaboga D, *‘Bay'sturk B:'On the performance of artificial bee
colony (ABC) algorithm. Applied Soft Computing, 2008,
8(1): 687-697. [doi: 10.1016/j.as0¢.2007.05.007]

Karaboga D, Akay B. A comparative study of artificial bee

Information Science and

colony algorithm. Applied Mathematics and Computation,
2009, 214(1): 108-132. [doi: 10.1016/j.amc.2009.03.090]
Karaboga D, Basturk B. A powerful and efficient algorithm
for numerical function optimization: Artificial bee colony
(ABC) algorithm. Journal of Global Optimization, 2007,
39(3): 459-471. [doi: 10.1007/s10898-007-9149-x]

ZRAtl RS, W, . N LIEREIETT LSRR, HEERS
22 4R, 2014, 9(2): 127-135. [doi: 10.3969/j.issn.1673-4785.

201307019]

bl R R VT 7o | e ey S 0/
2004. 170-185. T\

Freeman LC. Centrality in ‘social - nebtworks conceptual

clarification. Social Networks, 'f978-1979, 1(3): 215-239.
[doi: 10.1016/0378-8733(78)90021-7]

Cﬁqn CM. Visualising semantic spaces and author co-citation
networks in digital libraries. Information Processing &
Management, 1999, 35(3): 401-420.

WMriE2&. CITESPACE I1: Bl22 3R Bt ®h 5 sl 1R
ST RAL. R, GRS, BOKER, PR G AER, 2000,
28(3): 401-402.

S 0 R R 7 0 TR A 5T AP ) R [ B e
3] P % I FER K, 2013, 52-59.

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.360doc.com/content/16/1015/20/37334461_598685262.shtml
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://dx.doi.org/10.3772/j.issn.1673-2286.2009.10.004
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1016/j.asoc.2007.05.007
http://dx.doi.org/10.1016/j.amc.2009.03.090
http://dx.doi.org/10.1007/s10898-007-9149-x
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.1016/0378-8733(78)90021-7
http://www.360doc.com/content/16/1015/20/37334461_598685262.shtml
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://dx.doi.org/10.3772/j.issn.1673-2286.2009.10.004
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1016/j.asoc.2007.05.007
http://dx.doi.org/10.1016/j.amc.2009.03.090
http://dx.doi.org/10.1007/s10898-007-9149-x
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.1016/0378-8733(78)90021-7
http://www.360doc.com/content/16/1015/20/37334461_598685262.shtml
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://www.gov.cn/premier/2017-03/16/content_5177940.htm
http://dx.doi.org/10.3772/j.issn.1673-2286.2009.10.004
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.3969/j.issn.1674-5485.2015.12.020
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1002/(ISSN)1532-2890
http://dx.doi.org/10.1016/j.asoc.2007.05.007
http://dx.doi.org/10.1016/j.amc.2009.03.090
http://dx.doi.org/10.1007/s10898-007-9149-x
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.3969/j.issn.1673-4785.201307019
http://dx.doi.org/10.1016/0378-8733(78)90021-7
http://www.c-s-a.org.cn

