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Feature Analyze and Research of National Convergence R &D:
With Focus on the Text Mining
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Abstract

There is a growing interest in convergence. National R & D is also providing various policies and institutional
support to promote convergence research. Convergence research, however, does not clearly specify its
characteristics at the academic and government levels. This research proceeds with the process of collecting,
refining, analyzing, modeling, verifying and visualizing national R & D data through the National Science
and Technology Information Service (NTIS). The method is to derive the convergence research characteristics
and to derive through text mining, focusing on the unstructured information of national R & D project data.
The study confirmed that there was a difference in perception between the definition of converged research
and the research site. In order to improve this, the research suggested that convergence among research
subjects, collaboration among research topics reflecting various backgrounds and characteristics of
researchers, and analysis of characteristics of convergence research using information were suggested
in the process of establishing convergence policy.
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(Table 1) Major Reports about Convergence Research

Report

Main Contents

Analysis and Implications of
Software Convergence Research
and Development(2019)

- Sampling 2,005 projects during all national R&D project(54,827) in 2016
- Analysing SW projects convergence by using Delphi method with 30 experts.

Convergence Research 2017
(2018)

- Introducing related policy, issues and trend about convergence,
- Giving implications to vitalize convergence research with quantitative and
qualitative assessment from survey results.

National R&D of Convergence
Technology Research (2017)

- Classifying convergence R&D projects by type at the task level, research areas

etc.

- Presenting the current status of convergence technology R&D centering on

quantitative indicators

- Uutilizing the evidence data of government policy establishment such as basic
development plan and annual implementation plan of convergence technology.

Analysis of Commercialization

Performance Linkage Structure

Using National R&D Information
(2017)

- Designing methods to analyze the economic effects of government R&D investment
by using information on the commercialization performance of national R&D

projects.

- Presenting through network visualization and linkage probability tables.

Convergence R&D Progress
Analysis and Activation Plan
(2015)

- Analyzing the current status and performance of converged R&D projects
- Analyzing the recognition status of the definition and policy of converged R&D.
- Identifing policy and strategic implications for future convergence R&D.

Promotional Strategy for
Convergence Technology R&D
Vitalization (2012)

- Many definitions and foreign example of convergence technology

The ERA of International R&D
Investment(2019)

The findings support the role of EU policy instruments.
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(Table 2) Major Research Area of Convergence Research

Area Author Main Contents

- Comparison and analysis of the results of convergence on the institutes
conducting convergence research projects.

Joh et al.(2018)

- Analysis of collaborative linkage structure and attributes among research
Yang and Heo(2017) | fields
- Identify the structural properties of interdisciplinary research networks

Convergence Hwang(2017) - Investigate national standgrd pglicies in key manufacturing technology
with technology sectors where convergence is active.
and Industry - Deriving technical ripple effects using patent data and analyzing technology

Jung et al.(2015 .
& [ ) convergence for nanobio convergence technology, a convergence field

- R&D technology and specialized design convergence research technology trend

Lee(2014) and case study of flexible display device.

- Analyze the formation of organic relations between research fields through

Heo and Yang(2013) network analysis and analysis of convergence research.

- Researchers participated in the KRF Convergence research project summarize

Kim et al.(2018) the difficulties & ways of overcoming interdisciplinary research.

Convergence - Research on convergence research teams from the perspective of organizational
Baek(2016) : .
Research behavior that can help practically manage the team.
Reasercher and - An in-depth analysis of whether researchers in the field of science and

Oh et al.(2012)

management technology carry out the process of entering convergence research.

- Comparred R&D expenditure between convergence research and divergence

Blanco et al.2018) | 0 oh by EU13, EUI5, BU2S

- Analyze convergence research trends by bigdata from posts and titles posted

Roh et al.(2019] on social media using text mining techniques.

- Each department has a separate project to address the overlap and efficiency

Roh et al.(2018) . .
issues between projects.

Environment of

Convergence | Minin et al.(2017) |- Explore significant difference European, USA and Chinese R&D Investment

Research - Identify linkages in convergence research projects and derive linkage maps
Joh et al.(2015) . .
in terms of policy, technology and departments.

- Identify strategies to activate convergence research in basic research projects

Park et al.(2013) | _ Establish a support system for creative and challenging convergence research.
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(Table 3> Words Difference about Project Type

Words (stei714)
2017 2018

Category (¥57)

The words number of only in unity
research 28 27
(el adollafmt SAkeh dol)

The words number of only in

convergence research 28 27
(F3HATFANE 5 Do)

The words number in two category

(ZAdl] SA3) glol) 2 73
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(Table 4> Words Frequency Comparison Between Unity Research and Convergence Research

) 2017 2018
Category word Unity research | Convergence word Unity research | Convergence
Structure (F-24]) 756 464 2 dimensions(2%141) 1121 455
flora (3% 1312 405 Structure (F3A4) 835 423
graphene (Z83) 1203 710 flora(F5) 1518 452
nanoparticle(H}=31#}) 1478 939 graphene (22}3) 1087 451
tolerance (W4) 1238 474 machine learning(7]713<5) 728 256
aging (&=3}) 675 344 nanoparticle (W31} 1596 817
porosity (tF84) 679 371 tolerance (W14) 1263 469
metabolism (AH) 1040 442 aging(=3}) 890 306
metabolome (FHAFA]) 798 329 porosity (th3-4) 673 331
colorectal cancer (144} 783 311 metabolism (HAH) 1023 512
mutant(FHe]) 903 408 metabolome (HAH) 935 300
display (t]=Z°]) 700 214 colorectal cancer (s 961 234
digital (F]#]€) 955 279 mutant (F1He]) 981 357
deep learning(d24) 882 461 display (t]=Z#°]) 717 269
laser (H¢]4) 1410 479 digital (c]2]€) 1145 300
robot (Z4) 1522 398 deep learning($214) 1552 558
immune(d4%) 1082 296 laser(de]#]) 1710 518
wireless (F-41) 1248 358 robot (Z3) 1796 436
microbe ("] &) 1892 775 immune (%) 1153 321
mitochondria ("] EZE2]o}) 778 239 wireless (F-41) 1357 328
virus(dlele]~) 1811 530 microbe ("4 &) 2247 677
bio-marker(d}o] £.2H) 1274 547 pine dust(¥]A"A]) 912 242
thin membrane(2}7}) 1508 830 mitochondria(?] E&=e]o}) 711 338
semiconductor (HH=A]) 997 495 virus(ufol]2) 1955 568
radiation (WAH) 935 694 bio-marker (#}e] £.1}#) 1377 587
battery ("lE12]) 914 291 thin membrane (2}2 1655 785
vaccine (841) 781 244 semiconductor (#H=A]) 1158 465
complex (£3H4) 1174 537 radiation C#AH1) 988 562
nonlinear (8]413) 698 260 battery(sE]2]) 1292 232
oxide (4F}E) 640 379 security (2.9H 1166 225
fiber (4341) 705 315 complex (3 1388 492
surgery (%) 886 234 nonlinear (8]413)) 693 272
acceptor (=84 1144 517 oxide (4H3}E) 784 314
stress(2E#2) 1534 532 fiber (A1) 838 258
simulator (A E#°|€]) 634 217 surgery (£%) 1033 234
o plants(A]%) 966 299 acceptol(-rﬁZﬂ) 1210 415
g::i ‘;222;011; food (A1) 1026 322 stress(EAZ 1578 554
nerve cell (A4 %) 789 447 plants(”‘%%) 1139 254
silicon(A] &) 719 276 food (A1) 1022 337
antenna (3FeY}) 969 295 nerve cell(A4A%) 908 425
cancer cell (S %) 1027 524 silicon(A12]&) 845 222
restrainer (A4 669 253 antenna (3} 959 276
derivatives (f=4) 870 238 cancer cell (SHIE) 1117 506
breast cancer (f4$H) 748 263 restrainer (SAA]) 699 259
genes (f+42H5) 691 218 breast cancer (-4 707 313
dielectric(f414) 2176 717 dielectric (41 4) 2652 688
clinical test(2443) 1602 279 AI(RIFA%) 993 310
resilience (4 &4) 1581 420 resilience(H&4) 1553 293
transcriptome (F1AF]) 724 266 transcriptome (AAH]) 850 245
inosculation (3% 749 244 inosculation (33}) 922 224
cyst(F9) 1287 469 cyst(Ed) 1378 564
stem cell (714 %) 1715 785 stem cell(E7]H%) 1749 637
car (A1) 1517 386 car (A1) 1713 415
natural product(H%) 715 300 natural product(H3%) 699 285
ultrasonic wave(Z&3}) 1123 335 ultrasonic wave(Z3}) 1300 341
extract(F%%) 1510 379 extract(F5%) 1627 270
camera(7}2h) 1544 317 camera(7}2h) 1783 325
concrete(FFFE) 1013 225 concrete(FZEE) 1193 218
solar battel‘y(EH%WdZD 640 667 cloud (F=H-5) 1245 228
peptide (Aefo] = 937 422 solar battery (EJF3I#]) 743 555
pr'inting(i‘ﬂ_‘%) 790 352 peptide (AEfe] =) 1022 431
plasma(Zet=rh 1103 483 printing(Z&E) 1103 335
skin (¥]4) 942 269 plasma(Fe}=vh) 1310 333
film(2§) 940 269 skin (3] 3) 1078 269
hybrid(sfe]He] = 1539 646 film(2§) 1090 241
anticancer °]'°”ﬂ 1040 355 hybrid (s}e]B2]=) 1656 686
antigen (3$) 706 241 anticancer (3+H]) 1044 381
antibody (3H) 1426 440 antigen(3¢)) 727 269
vein(83H) 630 422 antibody (3H4]) 1488 509
fluorescence (33%) 736 303 vein(¥3H) 762 436
compound(i} ) 1597 557 ﬂumescence(sé%l) 756 338
SR ;
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<Table 5> Words Frequency Comparison by Each Research Type and Year
2017 2018
Category word Unity Convergence word Umt.y Convergence
research research
object (M A)) 637 drone(E=#) 804
drone(E2) 674 lens (=) 686
memory (H%e]) 820 memory (] 52]) 965
immune cell (YA E) 639 motor(EE) 1315
motor(XE) 1001 fermentation (‘% 795
fermentation () 779 vaccine (4 1) 749
pathogenicity (4 $14) 646 vector (ME]) 681
security(23H 1201 powder (3%) 1100
powder (%) 911 block(£%) 787
block (£-5) 720 growth (A%) 952
growth (%) 830 ceramic(A2}) 910
rat (A7) 620 export($%) 761
The words germ(A3f) 655 smart phone(2"HEE) 933
only in Unity ceramic("ﬂ"/_}‘ﬂ) 712 aluminium(%571%) 686
research export (5%) 747 engine (1%1) 1290
smart phone(AvESE) 955 derivatives(f=4]) 789
engine(31%1) 1122 gens(F42H5) 724
genetic resource (f4AH1) 1067 genetic resource(f4AH1) 1161
crop(AH) 791 voice($4) 742
cultivation (#]l) 758 crop(3H%) 963
seed (F2H 634 cultivation (#]l) 932
cohort(Z3E) 748 seed *—Z} 724
cloud (Z=H-5) 1203 cohort(Z3E) 866
soil () 1098 sunlight (813 843
alloy (3) 1012 s0il () 1221
antibiotics (3-341) 635 alloy (3+4) 1105
transformation (32213} 690 cosmetics (BF4¥) 847
cosmetics (3H4-%) 727
machine learning(7143}Hs) 239 CO2 246
nanostructure (=7-%) 299 convergence research(F-5F) 218
nanostructure (VR=7-24) 261 nanostructure (VR=7-%) 245
nanofiber (VReAl ) 216 nanostructure (Vhe7-24) 249
doping(%=%) 286 macrophage (A A1 E) 258
ligand (2]7k=) 238 igand (F]7r=) 260
separation membrane(¥2]%) 222 rat(A4%) 256
hydrogen (42) 333 germ (A7) 237
synapse(AH2) 217 hydrogen (542 255
nerve(47%) 349 nerve(417) 347
quantum dot($AHF) 294 quantum (%=} 245
wearable($1¢18] %) 304 quantum dot(JAH4) 229
The words imaging(e]"l#) 375 wearable($]¢12] &) 248
only in CO2(o)4ts}EkA) 264 imaging(e|®#) 318
Convergenc AL(RIEAS) 277 CO2(e|4ks}eA) 254
e research phosphorylation(¢l4+3}) 242 phosphorylation (8143} 212
recombination (33}) 274 recombination (A %%) 308
inhibitor (A3 4) 213 low energy (HA%) 214
precursor (4 219 electrochemical (317]8}3H4]) 311
electrochemical (317)3}3+4) 360 conductivity (=4 320
conductivity ((1%4) 340 battery (314]) 232
battery (31#]) 299 dementia(3]") 258
supporter (* 2] 4)) 260 Perovskite (3] Z2H7}0| E) 330
sunlight (€]%%) 216 lung cancer (33} 211
Perovskite (3] 2 H17}0| E) 375 hydrogel (3le]=241) 224
hydrogel (3lo] =24) 242 antibiotics (3HA]) 232
anti cancer (34} 232 adsorption(F3) 333
adsorption(F3) 292
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(Table 6y Top 20 Words Comparison Between Research Type

Frequency rank Unity research Convergence research
1 dielectric(f4A) nanoparticle (=2}
2 microorganism (" %) hin membrane(® L"L)
3 virus(upolzl ) stem cell(Z7]AE
4 stem cell(Z7]4%£) microorganism(®] E )
5 solar battery(ﬂ{*xﬁl dielectric(f44l)
6 compound (3}8%) graphene (Z#4)
7 resilience (%3} é) radiation(¥AHA)
8 tolerance(W4) olar battery(8]oF4#])
9 hybrid (3le] Bz =) hybrid(sle]He] =)
10 stress(2~E#H ) compound (315}HE)
11 robot (Z3%) bio marker (#}e] 2.117)
12 car(2}2F) complex (HgH))
13 extract (&%) stress(Z~E#H2)
14 thin membrane(2+) virus(vho]z]2)
15 nanoparticle(U=31#}) cancer cell($HE)
16 antibody (3H4]) acceptor (5~8-4)
17 laser(&lo]A]) semiconductor (HH=A])
18 flora (<) plasma(&2}2=vh)
19 cancer cell(HA1E) laser (#Ho]#)
20 bio marker(#}e]£w}7]) tolerance (W14)
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