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Abstract Academia and research institutes mainly use qualitative methods that rely on
expert judgments to understand and predict research trends and science and technology trends.
Since such a technique has the disadvantage of requiring much time and money, in this study,
science and technology trends were predicted using keyword network analysis. To that end,
13,618 AI (Artificial Intelligence) patent abstracts were analyzed using keyword network analysis
in three separate lots based on the period of the submission of each abstract: analysis period 1
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(January 1, 2002 — December 31, 2006), analysis period 2 (January 1, 2007 — December 31,
2011), and analysis period 3 (January 1, 2012 — December 31, 2016). According to the results
of frequency analyses, keywords related to methods in the field of Al application appeared more
frequently as time passed from analysis period 1 to analysis period 3. In keyword network
analyses, the connectivity between keywords related to methods in the field of AI application
and other keywords increased over time. In addition, when the connected keywords that showed
increasing or decreasing trends during the entire analysis period were analyzed, it could be seen
that the connectivity to methods and management in the field of AI application was
strengthened while the connectivity to the field of basic science and technology was weakened.
According to analysis of keyword connection centrality, the centrality value of the field of Al
application increased over time. According to analysis of keyword mediation centrality during
analysis period 3, keywords related to methodologies in the field of AI application showed the
highest mediation value. Therefore, it is expected that methods in the field of Al application
will play the role of powerful intermediaries in Al hereafter. The technique presented in this
paper can be employed in the excavation of tasks related to regional innovation or in fields

such as social issue visualization.

Key Words : Keyword Network Analysis, Science and Technology Trends, Al (Artificial Intelligence),
Keyword Degree Centricity Analysis, Keyword Betweenness Centricity Analysis
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Table 1 Frequency Analysis
Period 1 Period 2 Period 3

Div (2002.1.1 ~ 2006.12.31) (2007.1.1 ~ 2011.12.31) (2012.1.1 ~ 2016.12.31)
' Rat. Rat. Rat.
Keyword Freaq. (%) Keyword Freq. (%) Keyword Freq. (%)
1 system 2678 | 22 system 4523 23 system 7134 | 17
2 information 1448 | 12 method 2383 12 device 5374 | 13
3 method 1373 | 11 information 2316 12 information 4905 | 12
4 network 830 7 device 1301 7 method 4082 | 10
5 invention 706 6 network 1229 6 network 3355 8
6 device 652 5 invention 1118 6 image 2326 | 6
7 computer 644 5 computer 974 5 communication | 1821 4
8 image 631 5 image 859 4 time 1789 4
9 control 578 5 time 810 4 computer 1719 | 4
10 time 522 4 data 801 4 control 1487 4
11 data 452 4 control 770 4 location 1484 4
12 model 438 4 component 733 4 invention 1413 3
13 database 371 3 model 684 3 data 1396 | 3
14 signal 328 3 database 589 3 application 1371 3
15 communication 302 3 memory 566 3 service 1255 3
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Table 2 Period 1 Weighting High Order

Node 1 Node 2 Weight
1 system information 2,669
2 system method 1,879
3 network information 1,653
4 system control 1,194
5 system network 1,193
6 method information 801
7 system communication 668
8 system database 649
9 network control 620
10 system environment 580
11 | information control 575
12 system service 512
13 | information database 509
14 system engine 487
15 system software 480
16 system managemant 478
17 network method 457
18 | information engine 423
19 service information 421
20 system machine 397
A 271 Aol T MEY A #AE W Fig. 3%

At Table 3& HW &4 27]dA% &4 1719
7R 2 system-information, system-method 2
AAZE =4 HERsTh

BA37] iAol 7 YEY A #AAE HY Fig. 4
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Table 3 Period 2 Weighting High Order

Node 1 Node 2 Weight
1 system information 1,590
2 system method 1,447
3 system control 903
4 system network 846
5 information method 746
6 information network 617
7 system service 517
8 system communication 501
9 system database 492
10 system environment 443
11 system software 409
12 system performance 407
13 method network 403
14 system application 357
15 information database 324
16 system managemant 309
17 network control 283
18 system engine 272
19 information control 233
20 method control 228

Table 4 Period 3 Weighting High Order

Node 1 Node 2 Weight

1 system method 1568
2 system information 1546
3 system network 858
4 information method 759
5 system control 689
6 information network 563
7 system communication 473
8 system service 416
9 system environment 400
10 method network 378
11 system database 370
12 system management 340
13 environment information 340
14 system application 308
15 information management 267
16 management information 267
17 information service 261
18 information database 260
19 system software 257
20 network communication 255
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Fig. 4 Period 3 Network Analysis
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Table 5 Linked Keywords Rising over the Entire Period

1 2 3
Nodel | Node 2 |piod|Period | Period
system network 59 49] 39
method information | 6% 59 49
system management | 169 169 129
system application | 28%] 149 149
information | environment | 309 349 1391

Table 6 Linked Keywords Falling over the Entire Period

35 719l dZ SHH 24

Fo dAoE gaow dAAAE  FAA
(degree centrality)S &4 17], &4 27], &4
3712 FiEste]l B4 94 S (degree
centrality) 412 UEY A dA4lojEo] Lnpr}

1
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g ddg I e hE SRd A4 3
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th(o] 42, 2012). Table 75 H® o A
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of AL 33 ®opolx #4 Wolde vt
o) A=i O =] vk -
Node 1 Node 2 Pe:iod Perziod Pefiod Hk o) AI Tg%gﬂi O;arf H—Lr;:kiﬁ 9; o]H f:_o;;
system database 8% 941 11$) communication = - o P
network control 94 1741 339 791, A 37] 6912 A FAIE dERT o=
information control 114 19%] 239 communication Aol A4 FAAol HXH
information datal?ase 139 159 189 o ZolATIE AowR L8 W §3 7|Z%o
system engine 149 189 28%] Al S8 a4 Bofz 47 2439 o n et
Table 7 Degree Centrality Value
. Period 1 Period 2 Period 3
Ranking | 011 ~ a0s123n | V21U | oor.11 = 20111230 | VAU | o211 - 20161231 | ¥ AUe
1 system 801 system 587 system 530
2 information 596 information 329 information 338
3 network 400 method 279 method 301
4 method 354 network 219 network 208
5 control 2477 control 154 control 129
6 database 155 service 108 communication 118
7 service 137 communication 107 service 118
8 engine 129 database 100 environment 90
9 communication 126 application 99 management 87
10 management 106 software 87 application 87
11 performance 96 performance 83 database 76
12 environment 96 environment 70 software 55
13 application 87 engine 63 performance 46
14 software 85 management 63 engine 43
15 machine 73 structure 46 structure 41
16 structure 70 machine 30 machine 32
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Ranking | 11~ ome12sr) | YA€ | (200711 ~ 20111230 | VAU | (001211 - 20161231) | ¥ ALUe

1 system 0.1836 system 0.4577 method 0.1465

2 information 0.1328 information 0.1292 system 0.1465

3 method 0.1219 method 0.0569 information 0.1053

4 network 0.0947 network 0.0307 network 0.0821

5 control 0.0398 application 0.0161 control 0.0136

6 database 0.0142 communication 0.0095 service 0.0105

7 management 0.0015 service 0.0023 communication 0.0080

8 engine 0.0015 control 0.0019 application 0.0057

9 communication 0 management 0 environment 0.0038

10 application 0 database 0 performance 0.0013

11 service 0 environment 0 database 0

12 environment 0 software 0 management 0

13 software 0 performance 0 software 0

14 performance 0 structure 0 structure 0

15 structure 0 engine 0 engine 0

16 machine 0 machine 0 machine 0
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