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Summary

Enhancing the Competitiveness of Al Convergence Research

Background and Objectives

Recent advances in artificial intelligence (Al), particularly in deep learning and
natural language processing, are transforming the nature of research across
disciplines. Al now functions as more than a tool for data analysis; it
represents a core catalyst for innovation in knowledge production and a
driver in overcoming methodological limitations that have long constrained
traditional academic inquiry. Its growing importance is evident in addressing
complex socio~technical challenges such as climate change, pandemic
prediction, and drug discovery—fields that inherently require integrative,
cross-disciplinary solutions. In this context, Al-driven convergence research

has become essential for building national competitiveness.

Across the globe, major economies are rapidly elevating Al-based convergence
research to the level of national strategy. The United States with its Genesis
Mission, China through its Al Plus Action Plan, and the European Union under
Horizon Europe have all established comprehensive frameworks promoting
Al-enabled scientific innovation. In Korea, although enthusiasm for Al
technologies is strong, systematic and quantitative assessments of the
country’'s standing in global Al convergence research remain limited. This
study therefore seeks to define the concept of “Al convergence research
competitiveness,” conduct an empirical analysis of two decades of global
publication data, and identify Korea's relative position and growth trajectory.
The ultimate objective is to generate data-driven insights that can inform the
formulation of future Al and science policy directions.

Research Structure and Methodology

The study comprises four core phases: literature review, comparative analysis
of domestic and international policies, data“based quantitative analysis, and
the development of analytical indicators and frameworks. The literature review

integrates classical frameworks of convergence research—interdisciplinary,
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multidisciplinary, and transdisciplinary—with the technological characteristics
unique to Al, thereby proposing a refined definition of “Al convergence
research competitiveness.” Policy analysis involved an in-depth comparison of
strategies and best practices from key nations, including the United States,
China, Japan, Germany, and France, focusing on ecosystem development,

infrastructure, and talent cultivation mechanisms.

For the quantitative component, the study utilized Clarivate’s Web of Science
and InCites databases to extract Al-related publications from 2005 to 2024
across various scientific fields. These data formed the basis for constructing
an indicator framework to evaluate the scope, intensity, and impact of Al
integration in different disciplines. The framework includes several novel
measures: a Convergence Scope Index based on Shannon Entropy to assess
the breadth and distribution of Al applications; a Fusion Score to capture the
strength and cross-disciplinary diffusion of Al utilization; and the Category
Normalized Citation Impact (CNCI), which benchmarks research quality relative
to global citation averages. These measures were synthesized into a
two-dimensional Fusion-Impact Matrix delineating four categories—Core
Convergence Trends, Emerging Growth Fields, Domain-Driven Areas, and
Competitiveness Enhancement Zones. Additionally, building on references such
as the Stanford Al Index, forty-eight representative Al keywords were
identified across four thematic domains: Al concepts, learning paradigms,

generative Al, and computer vision.

Findings and Analysis

The analysis of international policy trends reveals a shared recognition among
leading countries that Al is reshaping the very process of knowledge creation.
Al is now viewed not as a supplementary analytic instrument but as a
transformative agent redefining scientific methodology itself. Consequently,
strategies such as “Al + X" and “Al for Science” have been promoted globally
to construct coherent national ecosystems for Al-enabled research. These
strategies @ emphasize the interconnected development of  powerful
computational infrastructure, problem-driven research programs, and highly
skilled convergence~oriented scientists.
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The global quantitative analysis shows that disciplines such as electrical and
electronic engineering and communication have established themselves as
foundational domains within Al convergence research. At the same time,
convergence 1is accelerating in fields such as medicine, imaging sciences,
linguistics, and education, where studies also demonstrate high levels of
research impact. Electrical and electronic engineering, together with
communications, exhibit the most intensive Al adoption and have expanded
their influence into areas such as automation, control systems, and visual
computing. In contrast, fields like medicine, radiology, biochemistry, statistics,
and geophysics, though demonstrating narrower Al integration, register a
remarkably high impact, indicating substantial untapped potential for future
innovation. Overall, the global trajectory of Al convergence research has
surged since 2014, entering a phase of rapid growth from 2020 onward—a
pattern expected to persist in the years ahead.

With respect to Korea's position, the findings indicate that national research
capabilities remain particularly strong in electrical engineering and
communication, both in productivity and foundational capacity. However, in
medicine and the basic sciences such as mathematics and biochemistry, Al
convergence remains limited despite the high quality and visibility of research
outcomes. Comparatively, China leads the world in overall research volume,
although its influence is unevenly distributed across domains, whereas the
United States continues to demonstrate superior qualitative performance
across both core scientific and applied fields. Furthermore, emerging Al
subfields such as Explainable Al (XAI), Generative Al, and Large Language
Models (LLMs) are developing into universal “core convergence trends,”

exerting influence across nearly all scientific disciplines.

Policy Implications

The findings of this study carry several implications for Korea's future Al
convergence research policies. First, there is an urgent need to narrow the
computational infrastructure gap. The case of India’'s IndiaAl Compute
Capacity suggests the effectiveness of national-level initiatives that provide



affordable and accessible GPU resources for researchers and startups alike.
Second, Korea must foster so-called “ambidextrous talent” equipped with both
domain-specific expertise and Al proficiency. This requires a comprehensive
system of education and training extending from gifted secondary schools
through to advanced postdoctoral programs such as InnoCORE. Third, it is
vital to identify and support strategic convergence areas early on. In addition
to sustaining investments in established core convergence fields, policy
emphasis should also be placed on emerging or domain-driven areas where
the potential for innovation and scientific breakthrough is particularly high.

Expected Outcomes and Utilization

The overall results of the study demonstrate that Al is now deeply embedded
within the framework of modern academic research. Moreover, the adoption of
Al in advanced industries has expanded under the policy paradigm of Al for
Science, which is rapidly gaining traction among global leaders. Comparative
analysis confirms that while the United States and China lead the global Al
convergence landscape, Korea's research activity, though dynamic in
electrical, electronic, and medical sciences, remains confined to a relatively

narrow set of domains.

This research establishes a methodological foundation for the periodic
monitoring and evaluation of national Al convergence competitiveness through
the introduction of a Shannon-entropy-based convergence index. The
analytical outcomes can serve as a data~driven reference for government
initiatives such as the Al for Science and Technology National Strategy,
enabling a more nuanced understanding of Korea's strengths, weaknesses, and
emerging opportunities in this field.

Ultimately, by promoting Al convergence research, Korea can reduce research
costs, accelerate innovation cycles, and generate both academic and industrial
value. The activation of such a research ecosystem is expected to contribute
significantly to the nation’s long-term scientific advancement and its global
competitiveness in the era of Al-driven knowledge creation.
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Consumer Food and beverage O
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[718 2-3] A Hoko|Ae] Al && w|= (Elsevier, 2022)

Proportion using artificial intelligence extensively in research

2020 Spcecialty 2021

Gl - 16% A
2% I Chemistry - 19% s
?"!-"o- Earth and Enwv. Science -f‘lﬁ%
19‘}"0- Engineering -2‘;%
10%: - Life Sciences . Q“in; ®
L 0% Materials Science - 18% F
1 | Math [ ia%
15% ] Medicine and allied Heatth - 15%

8% Physics and Astronomy 2% |
2% I SocSci+Arts Hum+Econ . 8% Fs
Significant differencs betwesn 2020 and 2000 Higher i Lower W
Significant differencs betwesn 2oz sub-group and overall: Higher @ Lower @

igure g1 Question: “To what extent do yeu use Artificial Intelligence (Al) in your research? Please ingicate your response on a five-point scole

Fi L hat extent do Artificial Intel (A1) in ) h? P dicate y 5 t scal

where 5 s extensively and 1 is not at all.” Source: Researcher survey 2020 ond 2021, Base 2020= 1066 and 2021 base=1173. Note in 2020 it was not 5 agree
BUT 9% likely).

¥ At=:; Elsevier(2022.4), Research Futures 2.0 5

Madanchian & Taherdoost (2024)6)2] ?ﬂ?oﬂ/ﬁ—t— AFA Tl A kol of29A F
&S PAe A FF 8%ds FHE e € APttt A7 Ax, BSR4
34 &, ANFEEA 17‘7‘1) gl AF L%(4‘_‘71% A, AR AR 574, HolE &
A8 AsHd S Bel, JAHEA), HlE ALY HlE, R&D FAH|E), A58 P
59 A2 /YT & Y= AoE BRusger olgd 2He AT AHAE A
€2 7 Ut

S, S=4hdy

=2 EH3(KOITAZF A1 222 B35 U 7Y thde=
2D, 71 ZF 76.9%7F Al £ IaAS 57]1 9l o}t Ale] A}
A &g HE 14.1%, 5 dFolA AFHoZ &8ss vlEL 3L5%AH Al &

https://assets.ctfassets.net/078emly1w4i4/30at7Fm7Z3R3m ImrXL.9CNAY/d2890d698dbbaf35111a455
06f79c0cb/Research-Futures-2_0-Full-Report.pdf

6) Mitra Madanchian, Hamed Taherdoost, Al-Powered Innovations in High-Tech Research and
Development: From Theory to Practice,Computers, Materials and Continua, Volume 81, Issue 2,
2024,

Pages 2133-2159, ISSN 1546-2218, https://doi.org/10.32604/cmc.2024.057094.

7) 1. RAPZIZE 17250 3. 26.(8) ~ 4. 4.(F). 2. RAMYH ¢ 220l AERAL 30 ZAP|Y ¢ ARAAEEA
BO71A 1,4797) AHZ1QHE - O - &7 477 AF &4 1,43270 AD
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CE 2-1> R&D AFzEa m§ 719e] 7 Al 29 @
* (Base: ZA|, &9 7HAE %)

o 71 72 e 51
= o-s2g | Ba%9 | MEY | AAY 7Iet -
MANoE £ol o
Pee = 243) | 206014.4) | 616.6) | 14408.1) | 363 | 208(14.1)
=T 2o &
a7 ER0IM 14(29.8) 452(31.6) 241(26.2) 211(41.2) 14(29.2) 466(31.5)
Hesoz 28 3 ' ' ' ' ' '
T ZE A 17(36.2) 455(31.8) 348(37.9) 115(22.5) 9(18.8) 472(31.9)
£ AE S 14(29.8) 319(22.3) 269(29.3) 42(8.2) 22(45.8) 333(22.5)
A 47(100) 1,432(100) 919(100) 512(100) 48(100) 1,479(100)

S, A AAZGLZ AF/NEHRED) EokllA Al =4 A3 43 vj& 47
Aol A w]$ FAZA &3S Holxw 9ty McKinseyet BCGE #4jo| up=w,
28 Al R&D £E57}F 20~80% = AF EA 7Ixte] 10~20% ©=5™, R&D H
£ AW 20% AEe T AT 840 A FUEHE ALE EAENY. &
3] McKinsey= Al 714+ R&DQ] 7ZA12 74x)7F AA7F 3,60021~5,6002 Zdl] o]& Ao
=2 FHY jhE Y] A da4atr1ex1 S 3 KOITAS A 2™ R&D
AGREA7E e 719 & FTo] AIE FEHoE &8(45.6%3kaL Qlom, HAH S
S 41%00 B3 Al =% ¥ F4F FFo] @ Holth
SAA A87e Ak AAE ] o] "ok AT e 84S ol A=
& S JFsARE AEA T &8 A9 dAdd Z4H o
AAHI Utk o, FAEAE AFAT 7 AAY ESAYH A4 5 7€
g8s7] A Ad=ete] Ak AAA e, a8 A7 Fokd] Al 88 A3
grol 243t SHollAe thah B3 Zlo] 4otk AL fEudrE 2

2
.

8) T=iGrladedel, =W R&D7IY, Al &§ opx] vk njgh-QIxf JF 7] AR A Hdishof,
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A3 e AlggdT B3 2 A

A1d wl=

1 718
CE 3D Al §TAT #A A 27 A3
3 Al 82 g3
) F9 3= A
20164 ‘27t Al R&D H=fA|2l(The National Al R&D Strategic Plan) O ([ 1]
Al ZEH QX0 25t HHEHH(Executive Order on Maintaining American
Leadership in Artificial Intelli T oarg oo
20194 eadership in Artificial Intelligence) 2H
‘27t Al R&D X2 AlZl: 2019 7™ (National Artificial Intelligence Research o0
and Development Strategic Plan: 2019 Update) O
202014 ‘27F Al O|LIME|E ¥ (National Al Initiative Act) HH o0
= ‘27t Al ¢12A(National Al Research Institutes) A2 000
20224 ‘Al H2|&H™(Blueprint for an Al Bill of Rights) O ([ 1)
20234 OtMStD Mg 5 e QAUSXISO| &t gg%%ﬁ(Exgcutive,OHr:jer on Safe, oo
Secure, and Trustworthy Artificial Intelligence) ZH
‘F7IRASKSHAXZ(NAIRR) AISHAMY &4 000
2024 ‘Al BX o] 25t 2ext 78 X|E (Inventorship Guidance for Al-Assisted
R 000
Inventions) &H
‘Al ZAxH 2321571 Q5 0 SH=H &I (\Winni : ica'
20254 Al AH0|M &2[5H7] QI8 0]=2 Al .0071|9_-.(§N|nn|ng the Al Race: America's Al oo
Action Plan)’ Ot
X Al ST T FM Y 1R =2(00)0, ==2(00), U US(e)

7o 2 3 A/EHR&D) A Y2 F 8] A =

o 53] AIE &83 A 3 2 Tz A7), 71 Adte] AA o] Foix]
T 9o, AAEE o]lE AAZHORE A Y= theFst A3 =2 ;S Astar
oh;]_

A .

Qg P REOIAE K-125H s ¥ A%g @8] o]27)744 FHF Al A
2 olge o) Al 91F BFL gojetn 9ok
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o

o]# 3 AAELS NSF, NH, DOE, DARPA, NIST, 18] OSTP 5 t}eFst <iwlr|
o] Y35t FZsiH, Tt 7|&7|dHe JEUHE Shdsith v=re] Al A0

N
(0]
e ine)
o
)

iui
lo
(o

Z= U= Al 7]5F Aol tigk B3 s F8 283 A A
AAH =2 Aefstar, Al 5 BF Aol el AS 48t AAS

m
e
_0|L
K
2
rot
o

2. Al & A7/ Ad 34

D A5 A4

o AgEE A A7 AdS T8 Al 71w gAlE A5 X1t 53
SAGNSE) wid o g 29 Al dFHlE 8351, &

‘Z7} Al o]UME]E H(National Al Initiative Act)’ o] w&} =7} Al 74
(National Al Research Institutes)” 9 T2 13S g3l Qih o] 2138 20254
74 A, 2778 A4t 500 A 7]He] FHoste thitE Y U ESZE FAsta
UTHL0

o Atat Al 847]% AR oplg o7, ¥4, JFH, Az, AolHu

9) https://www.nsf.gov/funding/opportunities/national-artificial-intelligence-research-institutes
10) https://www.nsf.gov/focus-areas/artificial-intelligence#national-ai-research-institutes-c99
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TR A @ A BAlG) AIF §F M85 978 A9

ATHE AlZe] AA S8 &3l o|277HA A HA el FYHTh

b e

= ol

E“"ﬂ “‘71] AI Y d
FHE a5 FYIth 8 o
of e} 7|xAT, S&AT, AAF AR, AF H2E
wo| Addt
o EYE AR} 20250 7€ 23 TxES ‘Al AAAA sEskr] A vl
Al 35A8(Winning the Al Race: America’s Al Action Plan)’ o|A= Al 7|4 38}
(Al-Enabled Science)ell that £4 duAEHS oS3 Zo] AAsth
* NSF, DOE, DOC®] NIST ¥ 7|e} % HEYE F3f dAYeid, A= #st,
stet, et W Al oka It vt wet Fopof tiet A-ssheE ke
T 7|9 o =X}

o A7) A ALgS] Al W 7]E 41714 AHESte] 2EAQ Hat
R A% ATVIT EE 7|8 SR 7 BE XY

i)

el

fjo

o NZL Z2AEQ (gt At HAET off AFA] old AF A Y Ho
e 9 dxYolg flojg AES &S Aot AR o w2 1EA
el B

2

Hol3 WIEHA] e dlole NES FA}ES 2T

dit H& @ S Fole HIedHL(OSTP) st YEHA 3 7‘4371 il
T/ Z=2JHNITRD) BRaAE S8 37152 ok NITRD X}Eoﬂ =, 2021d
HE 2025971A IT - Al A8 A2 A8 oF 6% BEE 7]%’8}31 AoH,
2025 A== Al T4 77N dldbo] of 49 2o €8 o= Jdddn. &
d AA T - Al A7 A4k oF 209 2 o) 7| #EE NH, NSF,
DARPA =02 Al A7/ o4k HlFo] &t

11) https://federalbudgetiq.com/insights/federal-ai-and-it-research-and-development-spending-analysis
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(29 3-1] 7] 2025 A A% Al R&D 8+

Other *
Mt
bODiAmy o
usoANA
poeeeRe.
.
126.3 {3.8%
DOEJSC

Budaget {3 in Millions)

% &X: NITRD12

Al A ZoplMe) Hals FAstal Qe v= AR Al A57ERE&D) o4k
Al 71% 97HCore AD9} Al 83 A7HAI Crosscu)@ FA=™, #A ek 20214
2400691 Zejol A 20250l 331619} D= Z7HTh o] F 2025\ o4k aFde
Al 71 A7l 136169 22, Al &3 7ol 195459 227} A= & =
of Al ¢ 79 dZc e 3 gAlE A 7R A7, whL gl ofrX]
=4 47 5ol Utk

ME AgRRE Al 71E AT ohle Al §F ATE 4P oS Mgt

12) NITRD, https://www.nitrd.gov/ai-rd-investments/
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(2% 3-2] &oFd 2025 A A% Al R&D &

Budget (% in Millions)
B Cor=2l M Al Crosscut [ Total

4.000

3.500 Total 3.316.1
Total 3.121.9

Total 2977 .5
3.000 Total 29141

Total 2,409.6

2.500

2.000

1.500

1.000

500

Fy21 Actual 2, 409.6 F22 Actual 2,.514.1 FY23Actual: 31218 FY24 Enacled: 29775 FY25 Request: 33161

% &X: NITRD1

2 A8 ¥4

oo Al AE 018S 31sy] 93 s T8 zz g 2EEE (Y9e 3}
et ok AR Aol HE wUS. Department of Education), =¢34

THNSE), olUA2(DOE) o] K-12 9ARE ted <=Z71x] Ale} AT A w8
73 22038 293it) o & So], NSF&= 20239 A& EducateAlld AMGS &3

K-12 & shEA g Al 28 ez /Es sy, AFUE ZElx g &7 o
SHMSDel A Al Q1A 4 T AAHE ALt

Al 7]8F A7 Bof
Fellowship Program)E %3

A AAAE E2E NSF= GRFP(Graduate Research
ofF thehdAollA AstES A Yska, NSF A Al

o
o
JR
AL o
O

13) NITRD, https://www.nitrd.gov/ai-rd-investments/
14) NSF, NSF launches EducateAl initiative, 2023.12.5.;
https://www.nsf.gov/news/nsf-launches-educateai-initiative
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=

£ 53 Aok FREAS MA PAFT, B4 T} DS oS50,

$ Y $o ATHAE FYI
&%k NSF= ExpandAl(Expanding Al Innovation through Capacity Building and
Partnerships) Z22 F3 Al A 97 F4b JgFHde FU Folvh 53],
ExpandAl= 4Hstd @3 35 A5 X8k, 84, 938, s Z2O9, &
H = AdatH, Al

Jz o o
o=

ml
ol
oo o

=
55w

o e

A=zt 7= 2 AL F

_IQI_
ml=re Al ol HARl At RlZele} HolE & SHE 750l UAL 3l
t}. YA FDOE)2 =y FwHAFHE M S(238 A9 Frontier, o}Z2] Aurora
) Al A7l AAAR w29 AFE AE A, asd d7 AFrUE
of /=l k. FPASAYHNSE)E XSEDE, Frontera 22 3-f #AFH ZHELL
ol 1% HFE AdS AL

&l

=

20243 5E AZE =713 A5 A TFAY(National  Artificial Intelligence Research
Resource, NAIRR) AlEAMG-S vl= U AFAS0lAl AlLE 719t A4, dolE], Al =4,
AZEY, w5 A5 5 THHQ Pih2E AFshe FH JdZE FIEE L
NSF7} =3t 1270 7133 267) BI8E SEYZE Fofsts o] NARR #A5
BE, A, 71 715 Al Adsl Al dFAEe] ad Aol gA HEE
=T AAFEA o] JAZehs Tefdt F2of ok dAFatEo] 14%s HFE
= tlolBE 283 Al d770Es X8k d 7ot Aok

DOE 4Fst @ =2j# 9] Frontier, o}2x9 Aurora 5 #HAFE AEES AA
A ] AT S AFstd, Al 7|8 o2 AlEgeldd doly 4 &8

15) https://moleculemaker.org/
16) https://www.nsf.gov/funding/opportunities/expandai-expanding-ai-innovation-through-capacity-
building/506090/nsf23-506
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=1 9tk Frontiers 20223 MlA| Hx AARAD(IAZF2) ZAFEZ Ao Al
Oﬂ—? 3oek fope] HAlE ThEsekal Stk AALAL AlAElE 715 s A
A=, duA 71e B AFHRE A A4 2A, g5 dHEstal A4l Hold

A

A9, 22 COVID AFZHe tlole] 7|9k AA|, FA3 22 Hst AlEdS 9T A
243} glolg B4, oux], 34 = 27} kRS9 Ao FLFTh1n

XSEDE(Extreme Science and Engineering Discovery Environment):= NSF7} %3}
1A% AFE AY T ZHECE Al AFAE] YR ALt Holy E4&
?:5_:],— _/'t O]Ei Z]%Q‘_]—]:]— Frontera+=— H]/\]-}\]:HEP O}\E] 9“41 /\oﬂ Hx]tﬂ- NSF X]-?_
HAFEHE Al 78 ofvzt kst #st Ao &&H L QIth1d)

2 4 orr

_‘mo:?‘:‘

(& AfEl: XSEDE-TYIERL| #3 54 ¥A )

o HAtA TFARHME(TACC)S Stampede? #+HZAFEZL O|= NSF2| XSEDE Atz HiHL]
of, {2 arst 20FM DAMEZT| StZ(high-entropy alloys)?] M2 24 EHAM| AREZUS

o 20221 YL 7,00001 JHel DAERT| BI0l Cioh TIN5 YRS AMS 4
B4 S4 HOES 0RRE 44

o2

off erEdat

o 0] Ho|EAg 7|gteg gaidal & 7|HQl Deep Sets ZHS XM&ali 372t Ji 0142 gF &4
22| 592 GISoIL Hilfdol A EX(association rule mining)s Safi &4 7F =g
ot 289 dHHASE oIS

(a8 7 M2 adEZY B34

Elements \ Deep Sets Neural
High-throughput DFT Network Architecture
= o n features
u N mENOr N Low Stabili JE—= — _.I_'F
e by dils r o8 oA ty] m N\ — ¢ -
R Came BN B e GG e G Ge e B W Low  Elastic Properties High elements  Encoder
Mg Y Ee e e e M Bh P Ag Cain Bn B Te | e
Cx Ma - M T W Me Oslr M Aubig T Fo M Pe A Rw Low Lattice Constant HW_J — B — |p> — Output

Fr Ma - BS Do Sg Bh e A Ou Mg Co MR P M Le Ts O Pooling 5
um-

EMTO-CPA operation gecomposition
\ Association Rule Mining \ Association-Rule Alloy Design
\ Element Graph Representation % .
\ fraction Targeat
\ tecedents consequents S e ~
\ . [ifo]-[aia]..[ol Ber .y ® "
/¥ PYlcosoo=0 - \y o ¢
/ Q__g oj1]. DD_.._iE g‘lL € g
/&3 {lelel-[aTel Tn] NS ° Rl 3
olo/ lo/1]./0] o : o
1 e ¥4 35 30 90

17) https://www.energy.gov/science/articles/frontier-doe-supercomputing-launches-exascale-era
18) https://web.archive.org/web/20220820060934/https://www.xsede.org/
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Eo AR = dFdolE MPd= AFsta ok dE £, NHe
BA 2 SR HolEE Bleks (Al of Us' 19 A7 Zeds Al 2 B4 2
= Data Commons?0-& &2l AFAE<] dlolE] HZ4e =ola ok NAS
= Y4 #= duolHE Al 4o &88 £ JAEE F/) Folth NST= Al A%

! F vt dlo]gAlg 2E RS AUty AAARE R E g 2}
1WA ZH YA IS AFsta ok v= Y7 HNOANE $4, #olr], A
714 Bd 9 7e} SH-olA ot 4 Elgtblo]E HlolHE AAsta loH,

> 2 o

3T ZN o =] S O
NOAA 93 dloJe] RFNODD) T2IHL Eoﬁ RAREE 53 A4 FoE 2
3L = A= =
HEA NOAAS] 2 Ho|HE o] 8T 4 UEF stal rkD.
[71¥ 3-3] NIH®] Gen3 Data Commons
v TR - FTTY CATALYST Biomedica! Ressarch [T e
Powered by Dond Pewwered by Cend
MHLBI BioData Catalyst Biomedical Research Hub NCI Data Commons Framework Services
HEAL
ﬁAnVI L fhe: Mukars Gotwetecs Consortim: INITIATIVE
Genomic Data Science Analysis, Melanoma Genetics Commons Helping to End Addiction Long-term
Visualization, and Informatics Lab-
Space
= | =
:‘; Kids First §iMIDRC B = SHAD
Kids First Framework Services Medical Imaging and Data Resource AccessClinicalData@NIAID

Center

% &X: NIH Gen3 Data Commons

4) JA A

fa AR Al A7 SX8H7] S8 AXAMEIP) B Askel A 84
Mg Fxet ok A2 SHAA v 55 USPTO 2024 24 ‘Al
Bz W(Al-assisted invention)” o &3 W82 4 A F(Inventorship Guidance for
Al-Assisted Inventions)?2& L& o] A3 AlE 283 dHolgte Uxte %9

19
20
21
22

NIH, https://allofus.nih.gov/

https://gen3.data-commons.org/
https://www.noaa.gov/information-technology/open-data-dissemination
Inventorship Guidance for Al-Assisted Inventions

—_—— = =
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A Jlork 38T A EHE QAT £ U B A F Al AY B
o BAHoR WRAAe] Brhsd Zlo| ohr, QIzlo] F2F 7)ol Yo 53
BE ol B & ok E YRS AA] Al Eok R 5L Feishs Aol
ohoolH@ 2AE ST AHF + A A AL DY) whe Al Hue
Asn FF olHE B2 3 rrsn

N4

A, A ASEAGEA AErtr) =94 ofd 2] gAld Jdoh S8 A &
ool A= 2024\ 8@ ml= el Al AE &8st Al e QHKS.4951,
Unleashing Al Innovation in Financial Services Act)24o] A|ZE o] =9 Fo]th20251
6¥ 23 AT B). V7 AFE 7lE A4S AdEte FAE ol gslstEE AA
= e slen, FDA+= HA" 95717 AbdQlE(Pre-Cert) A =E A dsta Ut

5 71 A4

o2 A7 Te oldd At ¥9Y
o @ AHES ZlEold AHFATTOE
“Hnnovator Award), =5 4kt DIU(Defense Innovation Unit) & EE:L%J% =3
AT A 7l ARIEEE weth o 59 NSF [-Corps ZE= 192 Aol
A Y 15 Al A8E 75 o] AR AS5S Ads, ol w8 I
A8 71947 A AEket Ve 83l A 2EES A= 713t

T3 NIH, NSF, DARPA S& =19} AJHALY A 3lel| UAlth NHE 414
ARBR-A(Priority Review Voucher) A=E T3l 95 AVlses 2HEYY el Al
dstH, NSF= Il )<7199 35 ZEAES Adst= A4 dEUAR a7
4 R&D FEUAS FH3t: DARPAE -YIF 95 3 223 A&/ 28 )
AN RS ks 7)lE AdS At 2 NST= Al 54 2 371 84
Z2AES sty 7|9 Al /i A7 I REIE A Ak

NSFE& [-Corps Qo= 7184 JEUA(TIP) 21388 93] tist, 4, A
Y ZEAEES AU qUARDOBE -2
(Lab-Embedded Entrepreneurship Program, LEEP)%)& E3) =3

)

23) USPTO, USPTO issues inventorship guidance and examples for Al-assisted inventions 2024.2.12.;
https://www.uspto.gov/subscription-center/2024/uspto-issues-inventorship-guidance-and-examp
les-ai-assisted-inventions

24) S.4951 - Unleashing Al Innovation in Financial Services Act:
https://www.congress.gov/bill/118th-congress/senate-bill/4951 /text

25) https://www.energy.gov/eere/ammto/lab-embedded-entrepreneurship-program
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6) A4 Ay L &

nl= R Al AN AR TR 9 &Elds Skl Slal =9¥sta it
E3] nlole PR A3 A0STPS Aoz 20229 ‘Al dAA
(Blueprint for an Al Bill of Rights)’ & #xgich o] Al Al Al2=H A7 4
ARG Al RFEA] Felof & Tl ZEA] AR B, APE A, AR E B
T, BHA, Q1Y A AAE, o)F EUE AAH 7|& A ik FAZ<

A& AF

b
&

E A7t At AIRLE Yo R ¢ W& FH F5E o|FojAA gt =
HAFA N FHRALNH Al &8 A7 sy, Q8 dass 37
AuUs B8l AFAL AL AITES Al o= =ola k. 13DOD)= Al
2ot BHEE 5t YFe AYIPon, NHe A 7AE 93 &2, 894 4 &9
ol B3k AR5 A Al 8ol thd &2 7helegle vhdstal ok
o2, vl AUXF H3HEA(DOE/SC)= “Al for Science” ZZIHS T3l AIE
d83 712 4 S&AS dhide A5 Adsta Qlvh 20239 HalA o ‘Al for
Science, Energy, and Security” 27+ 2019 d%} 202230 24 /MHE F 7319 Has
o A wWel de A7 Fd Aot Huxe Al E HAleYM) 7es
A F Akste] 8}, o], Hk AM Tl LS ¢ e 713E AAYT =
&, Al o|n] DOES] 8 #8td7 FofollA tha3 Zo] &85l §lt}.28)
* O 2 AEF0]A: Al 719t tiA] 2do] B35t AlEEold S5 A &
of, HeRE0] § W W 3 AL o|AH T A AUg s
= 7 s A st Aayst, Ae ouA], LodA == 5
o AY Aol € A Al= A HAIst oy & Asskst, A9
5 o

=
AZto g B4 AslS Aotsto 724 AT 3L a83)sty H-8&-S Zsi

ik

=
=

A
—

-

« Aa) U 9 AP A weskE Al BRI et dlojeoA W, o)Ak @k
$77 WA okl T 0] AR THIS Ssk Hot PUES 7145

26) https://datascience.nih.gov/artificial-intelligence/initiatives/ethics-bias-and-transparency-for-pe
ople-and-machines

27) DOE, Al for Science, Energy, and Security, 2023.

28) https://www.energy.gov/topics/artificial-intelligence-science
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. 239 A AL Al TE 2R B9 AR 298 A5kl A7

b AR BaT fH0) WET S RS A9

7) @Y A4
MEe FA FEATY WY HENIS B3 Al GTNRRDIE 22 B
A st itk NITRDMHES = 9 ARV« A7d Z=233)9 202585 o4t
BIMDG BER, PPPRE GUF T4 D A BY T2aPe 59 9 97
% D FA sEUSE 193 Pt Al AT WAS WAL HA SEB &)

&kl AT

otgf o+ NITRD EiAo] BAE F8 =2 @9 Z2IHES gt o
= ZRIHS v= R Al &8 A7Es thiddA Adske, 228 Al
AT AeiAlNA m=o] AAE A B gl A o

<E 3-2> Al 979718 349 A &5

EERT z2 U8
Ttg 9 Al 7jE AARISl B9 JH4s) HS28Y, EFY, =Y M. |7,

Too, Joo,

AUKUS Partnership 23 542, OUSD(R&E) U =R MEL o]
AUKUS Al lHAZLE 7H“*, A&k Al O [HIXZ MNS2E2M st U HIg
AUKUS Al Passport 543 25 82 32, 2. OUSDRAE) U 2A TEY &2
Bilateral Engagements Al B2t 7= 4—’.-_‘—, Al 2Ot DZI0|HA| HS HM2IX| &3 (PETs Challenge
O=-g2 2 ZE). NIST. DOE/SC. NAIO, NSF & 24 HEW 0]
Al for Multi-environment OE MM 82, OE 24X &5, ObE 2UE €9 ol =8 715 Y.
Situational Awareness S, ol OUSD(R&E) o 2 OEH ¥
Collaborative Research in A #X8t 7|5 OloHE fIet 2H 38 ¢+ ¥ H0|E 3% XI&. NSF,
Computational Neuroscience NIH, DOE % =& IEL &¢
Education Cooperation U= ZRISFEG(MEXT)| W] Y Aozt AZA. DOE/SC, DOE/NNSA
£ Elﬂ OEY &o
Multi-modal Active 0|5 FQI AAR MM GO g7 7|8t o1 msi ¥ HE mah Al "It 7|=
Perception System . 84, OUSD(R&E) ol 2N MEH 33
National Al Research NIFAZ} K|t 470 Al AN CHSH 2H EXZ HE: AIFS(UC-Davis),
Institutes (NIFA) AG-Aid(WSU), AlFarms(UIUC), AlIRA(lowa State U)
National Al Research NSF7} X|&ot= 670 Al A0 CHgt =X EXZ: TILOS(UCSD),
IAIFI(MIT), AI-EDGE(Ohio State), Athena(Duke), AI2ES(U Oklahoma),

Institutes (NSF) AI-CARING(Georgia Tech) 2 Al Virtual Organization &
Accelerated Data Analytics | DOEQI =X 1Ns HRE 7| Z MOU MZS S8t ARE 2 fojy o3
and Computing Institute =E]
Al Policy Contributions Al 23 0|0 Coll =LHe| OloH&UAIXt AF FXI. NIST & X MEH &
AUKUS Al & Autonomy WG | AUKUS 3= 7t Al O[HIE 2 F A5t AMQI £T. OSD ¥ =H LIEL

Demonstration Campaign &0
Bilateral Engagements S, iU, ME, HHE, DA 0|AZtH O[EH2|0F Sib CHASH Al 7
C=H 33 3. NSF 2 =2 DEL] Eo

Harnessing Data Science for| OIZ2|7} 271 C[O|E nfst &I LU A =X ofZe2|7t 2 FZ2YH DIELY

29) NITRD, NITRD and NAIIO Supplement to the President’'s FY2025 Budget. 2024.11.
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o2 F2 U8

Health Discovery in Africa K&, NIH 2 2 OIEY 20
P New Emerging NE JlE U Al B TN 2CW pY USPTO U =X LEL HO|

Technologies/Al Task Force

Responsible and Equitable Oj= NSF & CSIRO 7+ Mzt A1 ZHsH Al ¢ &3 =X, Dear
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(Fine-tuning) A(RA 2 Aosh I2H9 L o3 22 AW AT, g gojg &

, Ak Bz A2E TP ACIS 2 8 #8h e 2dY, 71 S, AldyA|
‘;'l AaA A, geast #E A7 AQKY 2 Ve AsFRAE, 2REE A=
= AR A, Az 34 HAFE A Al AUz F3h) AAEYE, A=Y 5
U5 dglolg 7]Rke] 7|2 73 AT 5 Bobs FFHOE XYt
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AFHE 7IsHY Pt g4 xlﬁ’rl gl A 5zt ol% 283k Azt
ZAE F7} 208 Z7FT 2
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B Ax FEHA 3N A9 s A, FR Fo|n.160

4 {A x|

EUS A FHEU Al Ach Al 71&9 543 247
23, /A, AFA Gl th-s3tr] 98 viEE 2
2024 8¢ E AL,

sk, 2025 2€ 10~11¢€ =
Summit)oll A Zg@2x naE tis T
£ 0|3 AAS} e 1,}7}01: goh a1 Zxsie, Al 3 1]01151 Al E1 Hd FAE
o 7hasteta Al 4bY BAE S Eole

ol mZy ZTo] Al AL HIH o7 Y= /1L, EUNME AAES &
A5t7] 3l A $skE FHE ok st 877F SUkskE d mE 2AE RQITh
167)

165) https://www.cnrs.fr/en/press/jean-zay-supercomputer-france-has-increased-its-ai-dedicated-r
esources-fourfold

166) https://www.info.gouv.fr/dossier-de-presse/faire-de-la-france-une-puissance-de-lia

167) st=atshofrd, mada Al s§& AAelo], EUY Al A ¢t A, 2025.2.13.;
https://www.reuters.com/technology/artificial-intelligence/paris-ai-summit-draws-world-leader
s-ceos-eager-technology-wave-2025-02-10/
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20243 949 17¢, =7} A5 =13 FHe]=(The National Artificial Intelligence
Program Administration)172-& o|x~2}dl SAIH, IFuSH W3], T A7
=, AR |eH, AFFIF 23 E 0] glom, ojAgtd =7} AFAs T2 2%
Aol AIZHS BRPTI o TAl= 2027W7HA] FEH, 59 NIS(o]~gtd 3ty

169) 45 27 Decision 173 (20239 294 / 2274)) ¥ Decision 212 (2021'd 84 / 19A) &S EMI=Z,
227} Al mg a2o] A,

170) https://techpolicy.org.il/blog/israeli-court-ruling-border-controllers

171) https://aiisrael.org.il/about-us/

172) =271 xF¥o] Al M2FS 4Asty Aldist= 32 A-Yx(cross-ministerial) 7] 32, &4, AtAA, HE7}
st FH2 29Y

173) 197 Government Decision212(2021'd84/19A) 282 “Z&e 71e% 2lt4(Reinforcement of
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$]: New Israel ShekeDe] ofj4to] mjAHT) o] 7|52 o2kl & <A &4 A+
A, GA AE7bEd FYste Aol gr|A] ATE ST FHE A4 & =
H Al A4 A3 Al 39T dzetol| FAL o golth1m w3l o] ZE L
Y, 71F, w5 o] ojxftd o =HWE HolE AFAE %@‘3}1 o] o
ek H2s ATz 4l AAgs Foslste vl #8e Tt olde’
ALFE AR BAE L gEskE doly AEE FEsi, Y AR Be, A3
A4k g Holy B AE siAste] HolE e hdsta Azt

gl g 71 FHE 98 olye dlolE AMbS E8slHe ATdH
o Al §FAT AY A ~E A ZHTLID)

20251 59, o]~k =7} Al =2 1% (National Al Program) Phase M12] ¢3to 2,
Nebiusl’®7} =718 Al #¥AFE 75 ARHY A @& tdidA=E A=A o
ZRZAEE U AZHE Hola, 27 Al dF4& AR, Moonshotl™® A+ Z& A
E, TF HlolE] A4t &8, Al 918 A 233 53 AAE] ojxgd Al AYEiA

Ae s 94 =gtz 24 ookl 53] 20251 7€ 13% ojxgtd
JAAL A3, sPATARYE, EF L YPR-E T3 DAL R detel T

djolE] A4t 8o 44005 NISe| BRZZS ATt Bxe s dolgs 4

Fowd, A%, T FolA 71 ERAE dEEe AddA #HHF dHolHE
MEE P4l Aoz AT ok o]F Tl ot A EoHAW #3 g
2%, A Az, =8 4 stolg3, FE HA 59 w7 doly dzeE 7535
29, Al B W&, AAFE, AHlz g 71% e A S9F 9gs sty
ATRI0 G o]z E w7F Al ZEIFS S8 F oito] NIS 59 o] S%ie.
™ Israel-118D-2 Nvidia7} AH 02 T3 ¥zt $4 Al #HAFEE, 20239 THH

Technological Leadership)’& #AI2, oAzt FE7F Al Y dojg & Hofox =71 A 24
A AYL YAIF £7] FR A RA 1TA oAt AT opselsHT AEE A, B Jlvo] 35 uiy
https://innovationisrael.org.il/wp—content/uploads/2023/10/Government—Resoluion—No.—2 12.pdf:
https://www.whitecase.com/insight-our-thinking/ai-watch-global-regulatory-tracker-israel

174) https://innovationisrael.org.il/en/press_release/second-phase-ai-program

175) https://innovationisrael.org.il/en/press_release/nebius-to-establish-supercomputer/

176) dAEH 2Go] 2AME & Y92 2F(Nebius Group N.V.)2 QI&Als Qiets A|l&5she= 7I& 714

177) #57FE L clolel elmelel e v} w2 e Sof LE WY olnets 2Eslo F7|Re 8
A7 58 ofato] M FX|Y
https://aiisrael.org.il/press_release/nebius-selected-to-establish-israels-national-supercomputer

178) 2 EAM WAF'E S5l 24F (Moonshol). TSPy Smi2g S 271 A sl ojujoln} @) Fey
st ZeAlEs} EAfsts e obd

179) https://aiisrael.org.il/press_release/nebius-selected-to-establish-israels-national-supercomputer

180) https://innovationisrael.org.il/en/press_release/data-for-ai/

181) Israel-12 #2 Nvidia®] W& AFEEy 48 HP9 EYE0] AMEE 4 Qv HAEHER &&

on fEo] 2= Al Z2HE A|AR(Spectrum-X Z]¥ho] tigh AA Ay} HudAs ndz2e &

i
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ol Atz A Taq EZYozith18) = ‘Red Wolf” 1899} 7+ ok 912] Al
2" BYAER] FRESY I8 AEste] 744 ¢
Ao} o]Hd 7w AR I HE B} 1A M 9 E st

Al g+ S3s 93 4

Y 2 AR Eoro| A= 20243 o] 22t F21A(srael Innovation Authority)2 =
2¥ g8s 53 713 g4& 1AA 7124 EARTH 228 715 7]&E dAJEDS &
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ZUY2~Business Finland), £2E&o} AT JAEHEFFGH EEsld FA4E o] &g
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a3t A2 &

182) https://www.datacenterdynamics.com/en/news/nvidias-israel-1-supercomputer-starts-operations

183) o] 22fle ‘sluseleb Al AATS ALgalo] B¢ LS AFEo2 RAs0], 2Nt 24 7)o
ek Sshe st B =2ag Aok o 2. ol2iT AAMS ANICE P Adetn, Tt
Baste] BUg wxslel A3 oAAYE XY

184) https://www.theguardian.com/world/2024/apr/03/israel-gaza-ai-database-hamas-airstrikes

185) gle 2n7p Sxm @Myl 22 Zuoh: £ 79 g o 23 TAl AAR AAEo] ok BlE EX|
g o W2 ”*Eﬂ*EJrol ’S% AGOPT)W ZefAEfelclo] tist & JEE D1 Q= Woigh HolH
Ho] A=, 71’“] 7HE 9, olAgtd oo AE Ui of 52 Z3 5§ L olAtdo]
ANPEEY SRS o ASTE & v dez, 2= o folgHolAd MAH FHEE FA 22
4 5. =Y AEKQIQIO] Red Wolf7t F5t= A4S 30 U, 159 d=22 59 glo] 27=1
AA AA g2y} 8| E

186) https://www.amnestyusa.org/press-releases/israeli-authorities-using-facial-recognition-tech-to
-entrench-apartheid

187) https://innovationisrael.org.il/en/report/israel-climatech-national-program/

188) https://www.helmholtz-hida.de/en/mobility/the-programs/israel-mobility-program/

189) https://www.thesocialistcorrespondent.org.uk/articles/gaza-zelensky-and-the-nhs-what-they-ha

ve-in-common/
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190) https://innovationisrael.org.il/en/calls_for_proposal/data-for-ai

- 80 -



<E 3-22> 6] FA A2 Al dlo]H

= F U8
(o] 1= =1g |: 2 0 AHE M| = ==
Mo T5t o Az o2 i, o|& 7|7, _:r |z, 92 A|_ 0| ML= Al ERE JHS5HA|
St= 92, s E= UAF H|O|E
- HHZ RO ICTS HEHSH MTH ALY AHAL BlOI ZZaf ZEX| AJAE]
== XHE3I0IA L5t C0]E
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o MM 715 =9 GOJE, O EX, GIS AAH, oA, BN 2N, AR
S (Agritech) naop
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_ OIFl CHE 8= | A, M2 MM 28 99 2xS Zatst siAN
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=< | J_'-

AOIE ZRUZ|E|, ATEY0{Qt i E GjO|E

X =X www.innovationisrael.org.il/

o] ZE2IHE Al 8 A+ 2 ALe 7|Ro] He 22K Holy A4 FHA,
M w4 2 A4S At toly 32 AT JdzgE 7ot dd Ad¥e
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< AFdtt 53] FU(AgriTech), B8 #e 9 A7HLife Sciences & Health), 715/
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9 dolEY A-$, Esol, 7]3(climate), ¥&5E ZF(crop types), alZ(pests),
Al = EZH(cultivation protocols), -5/7HA B (marketing & distribution) & o] €
So] ZAxHEozZHR 7|1E Al Ago] FHAHZ Holo AT/ w88 J1&EE How
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(peripheral vs central) €3} 7} % HAA L AT

¢

o
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191) https://www.edb.gov.sg/en/business-insights/insights/singapore-budget-2025-s3-billion-nationa
I-productivity-fund-boost-for-efforts-to-drive-tech-and-innovation.html
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National Productivity Fund 202544 S$3 B Al D OIXIZIEE 24
(NPF)
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(Home Team Agency) 45t

X EX: www.mof.gov.sg

A7FE2  AHHEE= National Quantum  OfficeNQO)o] F&=3&=  ‘Hybrid
Quantum-Classical  Computing 1.0°  (HQCC 10) °JYMEEE 2025 3¥

192) https://theindependent.sg/s1-billion-for-ai-announced-in-budget-2024/

193) https://weeklyaiving.com/en/singapore-government-invests-27-billion-in-ai-ecosystem-develop
ment/

194)
https://www .linkedin.com/pulse/singapore-budget-2025-driving-ai-medtech-semiconductor-f5vzc
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20253 32 WH. National Quantum Office(NQO)2} National
HQCC 1.0 (Hybrid Supercomputing Centre Singapore(NSCC), A*STAR Institute of High
Quantum-Classical Performance Computing(IHPC) § Z0§. 2F S$24.5 HHOKHATIE =)

Computing Initiative)196) TEZ ol0|E2E LA-1IM HBE OIEYN, Yu2E, ADEQ =7

7ol x|,

Monetary Authority of
Singapore(MAS) 2| 2882
X|4197)
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S$100 uBt 470 X7t XIZRIY .

Infocomm Media
Development ‘National Quantum-Safe Network Plus (NQSN+) ZZHEZ SA
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X EX www.nscc.sg

A7t x2 =71 A7 A National Research Foundation, NRE)E FAlo = Al for
Science oJUMEIEE Aldstal T} o] o]UMEIHY Hixe Al 7|les #E

195)
https://quantumcomputingreport.com/singapore-launches-24-5m-sgd-18-3m-usd-hybrid-quantu
m-classical-computing-initiative-to-advance-hpc-integration-and-talent-development/

196) https://www.nscc.sg/wp-content/uploads/2025/03/Embargoed-till-11-March-2025-11am-SCA20
25-Media-Release.pdf

197) https://www.allenandgledhill.com/sg/publication/articles/28947/mas-commits-up-to-s-100-milli
on-to-support-quantum-and-ai-capabilities-in-financial-sector

198) https://www.imda.gov.sg/resources/press-releases-factsheets-and-speeches/press-releases/202
3/sg-launches-southeast-asias-first-quantum-safe-network-infrastructure
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199) https://www.mddi.gov.sg/newsroom/further-120m-investment-in-ai-for-science/
200) https://aidscience.sg/workshops
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tfgke Al Taiwan Action Plan 2.0& A|Zo2 AIE ol%, &4, Al & E 47
BAx 0w FHete dAl Ao, A Al+ A =

3 AR At wE, oAuA T 4 ZoklA §E= THESfet ok &
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Solzeg} Z2AE(Ten Major Al Infrastructure Projects)’” & A2+ A& o]t}.201)
2025 74, F| FHFErol(E4%, Cho Jung-ta)= WE=Al 2 ICT 73?‘3‘?33 H}E O,
2 156% tint 2] R AAE, 0% A, =2d A4 33X A &
= k= ‘10t) Al Qlzgt Z22AE’ & RStk 101‘41 ZEAEN = Fd3 Al 7|

= AL 71*£ TESRL FASE TE)I AFE Az}, gt AGoA Al AN
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201) NDTV World, With Al Projects, Taiwan Seeks To Boost Its Economy By $510 Billion, 2025.07.23.
202) Reuters, Taiwan plans Al projects to boost economy by $510 billion, 2025.07.23.
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203) NIAEAIFGEANE], 1, JIFAs B FE XY U A F3 dL, 2024.6.19.

204) https://egov.eletsonline.com/2024/12/indiaai-mission-%E2%82%B910371-92-crore-budget-outlay
-breakdown-revealed/

205) https://indiaai.gov.in/article/transforming-tomorrow-can-india-lead-the-charge-for-global-wor
kforce-transformation

206) https://indiaai.gov.in/hub/indiaai-futureskills
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https://indiaai.gov. m/hub/mdlaal compute-capacity
https://indiaai.gov.in/hub/indiaai-compute-capacity
IndiaAl Innovation Centre, IndiaAl Application Development Initiative, IndiaAl Compute Pillar
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B dAFoAe Al 7]so] B She woket Adste IAHE 89 Fs AR
A, Al §9ATY BAYS AFHoE & 2
g-gstth. AA Scopus, Web of Science &3 722 -8 ©lo]E AjH| =BT ofy
OpenAlex, arXiv 53 22 7143 (Open) HoJEHo]2~7} 8 3h& AT Ho|HE
WA Algsta gtk ol#jdt st A HlolEHlo|~2EE e, JHARA, AlE W
HUlolE F7], & Hal(goldr) Fo] Aolste] 4 F2 g HdbHo A9t
Huo| 25 AAst= Aol ul¢- Fasith
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Web of Se tic
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Scholar
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.. Allen Open
&9 Z£A)]|Elsevier [Clarivate Dl.gltal Cambia OurResear Institute C.ornelll University]
Science ch University|
for Al (UK)
Au|A 717 20049 | 1997¢ | 20189 | 20004 20214 20154 1991 | 20114
28801
A4 | 94w | 8XT |19 5HuH 259 2.7 2.39) |(C5 F ) 439
=0F)
W o
B oa] au | an | an | o 0 2z X 0
arXiv], 48 X O 0 O O 0 gu
SCIE O O O PIR=E O PIR= X X
A a a a T2 TR T2 T2 T2
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(Full text) X X OA H=3 | OA =2 | OA 3 | PDF &= PDF PDF
ole A |ola A ola ola
o Ty wo T 1O v O
U8B | Wog | mog |yeg3 | yega| 98T | WEF | X X
B3R | X X 0 0 0 X X X
AEusA- ] O O O 0 O O X X
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3tk oRE f5 79 e A zo)r] wiZel, HIA B HolH e &8 SHo
AEe dAF A oko] EA)3th Dimensions?3N-& FEA O
Hﬂﬂ*i Scopuset WoSell ®lsf 7HA B Aol wou, &gk oF tlolguo]
22 FRHAE gon A8 /R FUHFE S tlolEH

HHH  Lens23®), OpenAlex239), Semantic Scholar240), arXiv24D, CORE242+= d]o]E] <]
o] a1, APl 2 Buk HlolE the2TE 2 Qdth =3 Open Access =% H
o|E]9] H]&o] Eo} FHLS UiitE =& Hloly A4 Hgsith Ty arXive
B Hre 9 3 SACE FAPL ATE Jlow, o]H3 QE HolHuo] A
o] A tloly 4o dfAdo] wof A 9 FHo] AR Fete @ilol
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=2 A9E Oéé T e & otk W, iR o OlEir—z 7Hlo g 3 E
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& i’“ AT 'ﬂlolEiHﬂOl*i okt S l"%O]EQl
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) https://openalex.org/
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) https://arxiv.org/
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% AAY Aol 74 WFe Ho), AR Boel AF Tz S TEA 0|2
ARG AL or@T $AT AFYE Holeulolzo) we} Aold Hopz

Ol &

BEd 7h5Ao] Qlof, kgl tolguo]AE 884U vu 24T ws 7 7
z29 zAFAY ulFsls FAHo] PLAo|t}h w3k o|Fd FAo] BA Azte] Az
A3t QB0 Fere mA = k= Ho o of sk

Scopus+= ASJC(AIl Science Journal Classification)ghe= AFA| 291 st 5 AAE A}
st Qledl, Ad @919 &7 AIZHCRE 4 AEE s o]t wokol] &
=k ASICE 27709 tlEEe} 334709 AR EER A" ASA FZ2E 7AW,
ZEZR FA4 HE 7T Aol Slof de &8HaL St

-191‘

=i
RS

<3 4-3> Scopus ASJC &5F AA

s AR BR A5
Agricultural and Biological Sciences 12
Arts and Humanities 14
Biochemistry,Genetics and Molecular Biology 16
Business, Management and Accounting 11
Chemical Engineering 9
Chemistry 8
Computer Science 13
Decision Sciences 5
Dentistry 7
Earth and Planetary Sciences 14
Economics, Econometrics and Finance 4

Energy
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&5 A5 5 A
Engineering 17
Environmental Science 13
Health Professions 17
Immunology and Microbiology
Materials Science
Mathematics 15
Medicine 49
Multidisciplinary 1
Neuroscience 10
Nursing 24
Pharmacology, Toxicology and Pharmaceutics §)
Physics and Astronomy 11
Psychology 8
Social Sciences 23
Venterinary )

Web of Science (WoS)= ¢F 2547) EHF=2 FAE vASE 9d EF AAE A
Ak 2 Ade sht oldel BFO) £ % Qom, AAHOE wad Ty =
A 7 TEE FHoldua & ¢ Utk

<3 4-4> Web of Science(WoS) &7/ A4l
2%
Acoustics Crystallography %@?ﬁgﬁg gff %é\gg%%lg] Psychiatry

Agricultural Medicine,

Economics & | Cultural Studies Gerontology General & Psychology

Policy Internal

_ Green &
peural | pance | WA | vciine Logal | Pygholon
Technology
Diiry & Animal | Demography | Selences & | Rescarch & | Fgycholosy
Science Services Experimental

ultiseiplvar | Sureey & | Health Poliey | RetR s | Psychology,

N Medicine Studies
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Metallurgy &
Agronomy Dermatology Hematology Metallurgical DPe)\SfSellcglorlr?eggtél
Engineering b

Meteorology &
Development . . Psychology
Allergy 2 History Atmospheric . ’
Studies Seiences Educational

History &

Anatomy & Developmental . . . Psychology,
Morphology Biology PhﬂSOS-ODhy of Microbiology Experimental
cience

History of . Psychology,
Andrology Ecology Social Sciences Microscopy Mathematical
Psychology,
Anesthesiology Economics Horticulture Mineralogy Multidisciplinar
y
Education & Hospitality, Mining &
Anthropology Educational Leisure, Sport Mineral Pspsgffc})le(l)rllgi%;i S
Research & Tourism Processing Y Y
Education, Humanities, C e e
Archaeology Scientific Multidisciplinar Multlsdl_sap linar Psyscho_lcigy,
Disciplines . y Sciences ocia
Imaging
. Education, Science & . Public
Architecture Special Photographic Music Administration
Technology
Public,
Area Studies Electrochemistr Immunolo Mveolo Environmental
y gy Y gy & Occupational
Health
Industrial . Quantum
Art El\r;[lggigceiggy Relations & g:ggfecéﬁggleo& Science &
Labor gy Technology
Radiology,
. . Nuclear
. . Endocrinology Infectious . . -
Asian Studies & Metabolism Diseases Neuroimaging Medicine &
Medical
Imaging
Information
Astronomy & Energy & Science & Neurosciences Rehabilitation
Astrophysics Fuels Library Science
Audiology & . . Nuclear
Speech-Langua Eggmeermg, IInsttrumenttstl& Science & Religion
ge Pathology erospace nstrumentation Technology
Automation & . . Integrative &
Control Eﬁ%ﬁee%i%gl Complementary Nursing gggé?ﬁg
Systems Medicine
Behavioral Engineering, International Nutrition & Reproductive
Sciences Chemical Relations Dietetics Biology
BE)eCSl’lee;nnl:(ﬁal Engineering, Language & Obstetrics & Respiratory
Methods Civil Linguistics Gynecology System
Biochemistry & Engineering,
Molecular Electrical & Law Oceanography Rheumatology
Biology Electronic
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Biodiversity Engineering, . .
Conservation Environmental Limnology Oncology Robotics
Operations
. Engineering, S Research & .
Biology Geological Linguistics Management Social Issues
Science
. . . Social
Biophysics E?féiiggllg’ ]ﬁletslr :\% Ophthalmology Sciences,
Biomedical
Biotechnology . . Literary Social
& Applied l\%lr%?ae cetﬁrri% Theory & Optics Sciences,
Microbiology & Criticism Interdisciplinary
Social
. Engineering, . . Sciences,
Business Marine Literature Ornithology Mathematical
Methods
Literature,
Business, Engineering, African, . .
Finance Mechanical Australian, Orthopedics Social Work
Canadian
Cardiac & Engineering, . .
Cardiovascular | Multidisciplinar LAU;irajture, Otorhllnolaryngo Sociology
Systems . erican ogy
. Engineering, Literature, . .
Cell Biology Ocean British Isles Paleontology Soil Science
. . . Literature,
CEE 1&; eg,?iue Egi?gleeﬁnmg’ German, Dutch, Parasitology Spectroscopy
& & Scandinavian
Chemistry, Literature, .
Analytical Entomology Romance Pathology Sport Sciences
Chemistry, Environmental Literature, . Statistics &
Applied Sciences Slavic Pediatrics Probability
Chemistry, . Peripheral
Inorganic & EHVISI”t?lI’dIIiEeSI’ItaI Logic Vascular Sligﬁfgéce
Nuclear Disease
Chemistry, . Pharmacology
Medicinal Ergonomics Management & Pharmacy Surgery
Chemustry, Marine & .
Multidisciplinar Ethics Freshwater Philosophy Telectci)(r)r;rélumca
N4 Biology
) Materials .
Cg?,ngi?;y Ethnic Studies Science, PAhySﬁ(e:z Theater
g Biomaterials bpb
. Physics,
Chemistry, Evolutionary l\é[?its;lcaels Atomic, Thermodynamic
Physical Biology Cerami C’S Molecular & S
Chemical
Materials Phvsics
Classics Family Studies Chals”gice‘trellgieéatio Conzilense,d Toxicology
n & Testing Matter
Clinical Film, Radio, Materials Physics, Fluids .
Neurology Television Science, & Plasmas Transplantation
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L
Coatings &
Films
Materials .
Communication Fisheries Science, M aﬁggfrllgtsi’c al Transportation
Composites

Computer Materials . .
Seience Science Physics, Transportation
Artifici ai Folklore Multidis ciplyinar Multidisciplinar Science &

Intelligence y y Technology
Computer . Materials . .

. Food Science . Physics, Tropical

CSbCé?Egtei’c S & Technology Sc1%£1c%olg§per Nuclear Medicine
CSoCriré%Léteer Materials Physics,

Hardwar e’ & Forestry Science, Particles & Urban Studies

Architecture Textiles Fields
Computer .

: Gastroenterolog | Mathematical &

In?gﬁ;gén vy & Computational Physiology Igéoil?’%?o&
Systems Hepatology Biology b gy
Computer
Science, Genetics & . Planning & Veterinary

Interdisciplinary Heredity Mathematics Development Sciences

Applications
Computer
Science, Geochemistry Mathematics, . .

Software & Geophysics Applied Plant Sciences Virology

Engineering
Computer .

. Mathematics,
TShcelg?ce& Geography Interdisciplinary Poetry Re\gtifges
Me thg ds Applications
Construction & " .
Buildin Geography, Mechanics Political Women's
Technol oggy Physical Science Studies
Cngggg%giz & Geology Medical Ethics g(éllgrr?ceer Zoology
o Geosciences . .

Critical Care I Medical Primary Health

Medicine Multldlifap linar Informatics Care
Dimensions2 @Y &7 AA &7ty gt &7 AAE Tt AlFst
I 9k 53], Ad @) ofd A =% 99 e ERE AFsiti= HollA Scopus
o e Ad B9l BF AAG AEgH A7 BFe) THo) me} Fopd Rojsl
+ FoR(Fields of Research) #7F AAE W21 9oH, 55 4 FHAHE g AT
- F(ANZSRO) 7|9ttt} o] Qo= MARZA7|HWHO)S =AEHEFICD), vl=
=Y =M #H2] MeSH (Medical Subject Headings) 5 &3 HopollA d] ALgHE=
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EZEF AAE P AFAL ok

(&% 4-5> Dimensions?] st& &7 A A
R A& E7AF
Agricultural, Veterinary and food sciences 10
Biological sciences 10
Biomedical and clincal sciences 16
Built environment and design

Chemical sciences 3
Commerce, Management, Tourism and Services 10
Creative arts and writing 7
Earth sciences 10
Economics 4
Education 5
Engineering 20
Environmental sciences 7
Health sciences 9
History, Heritage and Archaeology 4
Human society 11
Indigenous studies 20
Information and computing sciences 14
Language, communication and culture 6
Law and Legal studies 8
Mathematical sciences 6
Philosophy and Religious studies 6
Physical sciences 11
Psychology 5

Lense &= 233 55& dAAlst Agste 1, ste £3Tks % =444
EE AARDE B8 25 A7ge A4S Exoz S 9tk E§ dojesle
AAE s IPC (International Patent Classification), CPC (Cooperative Patent
Classification) & =4 53 &/ AAE A540= &-&3itt

{ZE 4-6> The Lens? &= EF AA

Agronomy %:5# Linguistics Aog}
Algorithm Ay Literature =3t
Analytical chemistry wA43}8t Law s}
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7Y &Y 7Y &Y
Anatomy 3f -5} Library science T &8}
Anesthesia n}3 &+ Machine learning 7| Al g5
Artificial intelligence QA5 Marketing oA g
Art o & Materials science 7| = 3} 5}
Art history o < A} Mathematical analysis T34
Biochemistry Al 518} Mathematics st
Biology e Mathemgtlcs 8tme
education
Botany 2 &3} Meghanlgal 7| Al &5}
engineering
Business 7d 8} Mechanics =
Cancer QFsk Medical education o)stw &
Cancer research & A Medicine o] 5}
Cardiology A28k Metallurgy =539
Cell biology A| 3 AY &5} Molecular biology A =%
Chemical engineering 3}sta-st Nanotechnology ULl
Chemistry 3} s} Neuroscience A7 78
Chromatography IZvlE Y] Nursing 7+3538k
Computer science AFE s Operating system 2 A A
Composite material B s Optics 35}
Contexjélea)nguage Ao ARG Wt Optoelectronics F A8
Crystallography A st Organic chemistry 713}t
Disease 2 Paleontology I AY =8}
Economics 74 A &} Pathology S
Economic growth AA A% Pedagogy 53t
Ecology A el 8} Pediatrics Ao}x} s}t
Electrical engineering 7158 Pharmacology oFg] st
Endocrinology W &1] 8} Philosophy s}
Engineering 35t Physics =d g}
Environmental health SARA Political science A =) 8¢
Environmental %74 74 8 Politics A
science
Epistemology QA= Population Q13
Family medicine 714 ¢ 8 Programming 2O o
language
Finance 2] -8} Psychiatry A4l g}
Food science 2] 33} 5} Psychology Al g g
Gastroenterology A 5 Public relations Z Hs}
Gene B2 2} Pure mathematics =T
Genetics #7238t Quantum mechanics FA S g
Geography 2] ] s} Radiology WAL 8
Geology A 2 5} Social psychology AL A 8] 8t
Geometry 7138t Sociology AL3) &
History oAb Statistics %
Humanities Ql&3} Structural engineering T Z &5t
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ER7 £ ER7 ET

Immunology H 8} Surgery 9] 3} 8+
Information retrieval AR A Technology 7|3k
Inorganic chemistry 73}t Theology A8k

Intenswg care =3} o) st Thermodynamics g9t
medicine
Internal medicine W 3} Virology nlo]g] 3}

World Wide Web 4T o]l

n:i

OpenAlex<= Scopus ASICS} fARSHAl BHE HokE o8 AR o] 72318 7
F AAE 7HA3 vk SHARE ASIC tiEFel Sle thehA|(Multidisciplinary) & °1E7 F
OpenAlexdl&= HEE vpEE o] QIA gtk thal =20 o8] &Fofol]l sAlol £
AEE Ao, Ot d 545 ERatach whehbA OpenAlexoll A+ thshA] 04“?7}
ole] 7 Feld &®E et 72E5 7HAA ok

olHF zfol= ASIC7F A2 T2 ER{ske RHE, OpenAlexs =& @9
Sths oA vFEEh OpenAlexs AIE 83ty =89 A&, 23, Adw,
FA 59 ARE BN Aoz AEFHTopioE Hojslr] wEo]thOpenAlex,
2024). OpenAlexell= ¢F 4,50094719] AR (Topic)7t JoH, 7 AEFe &9 %
o] FHFSubfiled, ASICS] MEFol| aiwd), thEF(Field, ASICS] &Rl &), 12
1 =domain)st WAH & =BG g AEFE Y 4 JoBE FEE
HEF A o8 AE 7M. o 9lon, o2l BF AAR oA Roks R8T F

o,

.

o
ofo il

_‘

%0,

(& 4-7> OpenAlex?] gt& E7F AA

HEF ARER A5
Agricultural and Biological Sciences 11
Arts and Humanities 13
Biochemistry, Genetics and Molecular Biology 14
Business, Management and Accounting 9
Chemical Engineering 6
Chemistry §)
Computer Science 11

Decision Sciences

Earth and Planetary Sciences

Economics, Econometrics and Finance

Q1| W | CO |~

Energy

Engineering 16
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o &5 A&7 N
Environmental Science 11
Immunology and Microbiology 5
Materials Science 8
Mathematics 10
Medicine 42
Neuroscience 8
Nursing 4
Pharmacology, Toxicology and Pharmaceutics 4
Physics and Astronomy 8
Psychology 7
Social Sciences 22
Veterinary 2
Dentistry 4
Health Professions 11

Semantic Scholars= AA| A o2 A3t 14
o, AIE 32302 &83te gF Eols /3.
Xél‘irf: A5t A5 o2 Fobs dddsiH, 3t
Atk 71EY Azl B AAY 28, A

[-40
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(¥ 4-8> Semantic Scholare] &= EF A A

575 =E9 5% SR
Art o < Materials Science A 5.3}38}
et 6 | oy agan | o | o
Biology T3} History o A}st
Business 749 Law Liksly
Chemistry 3} s} Linguistics Aojst
Computer Science AFE st Medicine ol st
Economics 74 A &} Philosophy ZciSly
Education &5 Physics =t
Engineering &% Political Science A =) &}
Envslrc?ggimal $+7d 73t Psychology CE
Geography 2 ] 8t Sociology A+3] g
Geology |4 8}

LY
= L= = |
"1___“-]1_'\1'_""11'_‘

=
5

WoS Ho|guo] 28 &

AAE
23] Al

3t
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3. Al 7199 34

i

B dFd = sk HolHHo] A2 HE Al §FATE TS A6, AlE 83
=AMl 288 AN Al 7198 HAAFsIAT 719Es 8% Index EaA<}
Sl 5g ugo g =&34th £3] Stanforde] Al Index Reporte wid Al d
olHE Wt 7| EE AHFHOE YU|olEstA Qo] B2 FAEE ZeTh (Al
Index Report(Stanford University Human-Centered Artificial Intelligence, 2024; 2025)°
= 02 233 2 uid A5 HuolEE st lS¥TE olyel, OpenAlex
olHHo] A Y|HEo 2 Al #H AFE HAd tE)] JHEE FE E QUHEE &
33t Ho A 2@ Ao ok “The Global Al Index(Tortoise Media, 2024)° ¢} 7
§- 20219 o] % FYU3 J1HEE A dF 7I9ET HUHCES ASE WA H
of o}, o] WtE R W3 7S FUNEHA &2 ok ‘The
states of Al(McKinsey&Company, 2025)" <] 7%, FAZA 719= A& A A=
oo HaAoA gHEAH O AFH F8

O

2
)
[
i
A<
BN
ofN
N d

TR on, olF T8 gus A|As}
Ccl> *

H4o=z Al
ffsf A=d 71+ & 487001, 71 Es /1A E=HQle R FE Stk

A HA AL G B S8 AzE & Al ZHAE AAse o ' el 719

r
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sk wjEti’ & AlZ} HolEE 7uto g wiEle S5dtal oAEAS e
2] o o g FE HIEEs xFsth A HA
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T BHoAE AlY 7|8E G991 AFEHT EoHTDe EF AYEHS =
‘Robotics” 7119 7%, AFEHATER ofle}t YA R ddaels ZHEX
LoFs A9kt
Eo] Ao gE= 26W Transformer 719 =9 A$, A7) @ AxZe Fopoa W
A710ASF AADE u|etr|= st Al EokillA+ ok Mi(Attentlon) AYEE o]&
g AAT oPFAHE ofuigitt. 2017d 2] WES “Attention is all you
need“ol| Al Transformer’} & A= om, o]F Al Elﬂal Htgoﬂ 9lo] Aol ot
s "WAYSFSE AREEHI vk wEkd 2017d oldY  =RolA  TAEste
-

Transformer= A% ob7181x 2] dFol7| Ktk Wt AR = 19k FARE o]
2 AEEHE Ao B 4 gtk o] Transformer 7]4‘:01] Asled 20173 o)A 9]
dolE= Al9lstar 201758 dA7HA ] HolHE £4 o= st
(E 4-9 Al 719=
=t 719 ANE =8
1 Artificial intelligence/Artificial Intelligence Systems 659,997
2 Intelligent agent 47,454
3 Intelligent virtual assistant 704
4 Virtual Agents 20,594
5 Expert Systems 221,092
6 Multi-agent systems 74,254
Al Q| 7 Knowledge representation 99,320
49 38| 8 Digital twin technology 14,043
ANZ=" | 9 Recommender systems 25,527
10 Robotics 334,475
11 Explainable Al (XAD 14,611
12 Adversarial machine learning 14,613
13 Autonomous driving / Autonomous vehicles 75,177
14 Edge Intelligence 33,753
15 Predictionio 103
16 Machine 1earning/Ma§hine learning glgorithms/Machine 706,019
e learning model training
w2oiel 17 Supervised learning 114,153
18 Unsupervised learning 59,635

- 125 -



=<l 719= ANE =E
19 Feature learning 495,827

20 Transfer learning 120,083

21 Predictive modeling 404,078

22 Deep learning 513,932

23 Neural networks/Artificial neural networks 882,959

24 Convolutional neural networks (CNN) 243,834

25 Long Short-Term Memory (LSTM) 84,898

26 Transformer 110,403

27 Autoencoders 10,365

28 Boltzmann Machine 4,468

29 Perceptron 37,302

20 Reinforcement learning/Reinforcement learning from 95.383

human feedback (RLHF) ’

31 Bayesian belief networks 3,719

32 Random Forest Algorithm 54,042

33 Support vector machines (SVM) 192,458

34 Classification Algorithms 265,073

35 Xgboost / Gradient boosting 44,024

36 Genetic algorithm 220,498

37 Fuzzy logic 69,795

38 Generative Al (Gen Al 21,422

39 Generative adversarial networks (GAN) 113,961

A8 |40 Natural language generation (NLG) 18,098
9 Ao | 41 Natural language processing (NLP) 115,394
A= |42 Sentiment analysis 37,800
43 Speech recognition 66,137

44 Large Language model (LLM) 78,486

45 Computer vision 219,785

AFE | 46 Image recognition 224,601
HA | 47 Image matching 138,904
48 Facial recognition 40,121
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A2d 4 A A

1. &% % $|(Shannon Entropy) &3

B A= Al $EATFY ARHES AHR7] Yste], Ao Al ‘g%’ 9
‘061601:1?_:}(76‘123@')’ S =A== WS &85tk WA AlZF AFE] st g B} o7
3] 285 =22 AHRY] YA, Al /1€ = 5
€ £ BES BAstus sigoh Al 71EE 8 1§
= & A

W dlEZ3](Shannon Entropy)E 283+

il
=
E

-

LI
’

/\
j
P I

EQL' m\m

=]
Run

ME dEZnE= wjate] Fohzto|zt AFE|HEAC] FEE Afd(Claude E.
Shannon)o] 194813 23t 7id o=, gre| 24 S8 ddo Bz FER Je
g 5 Qon RS Ao WA FE| wel Aol shssihs ol G4 Y
#oltkShannon, 1948). AL7lo] MAIELY] o &5E, & BNl 255 T A0
WE3l Q= AR wrh= Ao 7|05ty AR NEZIE ZAs= Aol /b5
= HAFHh dF S0, ‘Ud BVF 20 H= AHE Bt Z}—Zr 2= Arkdol
T HE 59A ¢7] " dgshe R o] BA| AT AFAHE H7b ule-
EX XelMe A A FEC] vl ol F AEE AYATA & 4 ATHIET

Ad JERY= olfd Aol 7ikete, 7hsdt AdEe B BEXERH =%
Aol B ARFS FASSH Hdolth Ald dERYE 54 ARl R
Aol dA aEA BEDFE go] AAE SAol J2BE, o3 SA4S T8

e}

=— Y plog,p, 29, (pi : 2 AZe) 88)

243) Shannon, C. E. (1948). A mathematical theory of communication. The Bell system technical
journal, 27(3), 379-423.
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H,: 1Y ko JEZI(HRF)

D71 ET) ) Bok A SRS SE(EY

Dr -

ol Ao 5% HE/AA 34 RE)

N ZAA Eof &

b - Log Base

ANd dEZ3E= EA Al 7]9=7}
ofo AA 1EA %—%‘%‘?—% Z #s 7R o
e ol ofe] Hofo A THE
sH=oIA ‘wH WS 2 a0
EX Al 719=(f5. LLM7F % 1007) 8t& Hof & 27) Hofol| A1t e}

7Fs8ttHPorter & Rafols, 2009).

SO IER3]+ M E(bit) o)t
H=—(0.510,0.5+0.510g,0.5) =

a8y EA Al 7195, Transformers)7} 1007 &< Hofo|A 12A JETH

H AEET = 6.64H E(bit) TF2E UERGT.

100
H=—Y,(0.0110g,0.01) =~ 6.64

1=1

27N Eoklltt FFTAHoE Uehe 45, 719Ee] $8e A 5 5 3o &
| 228 735 719271 o9 A

Sl HHEo] AR 1007] okl A ALEA

317] AE Y ARZo] Ity Attt welA

o]
SRLA A=
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Fi

F{

E Thofsh Fofd o HA7F Hoka o] 7hssith
meba B A= Al 719EE Y dEZIH)E AEste, 72+ Al 719ETt
B} #oF AFolA duly ZHA YeU=AE ST 71959 A dEZ]7}
=2 #E Uels AL sl 71950t oy BokddlA vlwE #55HA Wol 543
0= A< 9gugith g2 Al JdEZN7)F 22 2hs YEllle AL 3
£ AT BokMnt HFHo2 SAATG= AS =8

Ao AL&¥ Web of Science(WoS) &7 AAl= & 25470 =Z, 7HefF B4 71957}
o] 2547) HofolA A3 #53 FEZ AT S, 1 EX Hu Ad
NEZ3|(Hp)= oF 7.99 BIE(bit)o] T}

ol

sk Q7] o)

ot

(e)
g

]

iy
L
- X

& 89 719t

r

A
lo
=

H_ .. =log,(254) =~ 7.99

o

rir
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_\,L

o,

i
rlo
oL
I fo
il
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in
2
%0,
o
R=)
krt
gt
)
olr
(ot
o
i
1
N
=
o
19

ATk A7 F& FHE e, 7|9E7F FEsHAl Bol &
T e T BokY FE AFHOE Uehle ARolth dE &
A AdEZS7E 5 BEGH F& 7S Ng)= 3271019, 3l 71957 5 25470
S EoF F oF 327 EokllA FAHE AT 553 e 7RIt gn|ojt

= 487) 719 =¥ Ad dEZT 8 FHH ] HE)= F 4-108 2o, &
T T H8o] 30% o9l FYEs Y FY=T} 767) o)t Hopol|A ZEy
A SAEFILS 9ngt. = ‘Expert Systems’ , ‘Knowledge Representation’ ,
‘Machine Learning’ ,  ‘Predictive Modeling’ ,  ‘Xgboost/Gradient boosting’ ,
‘Large Language ModelLLM)® & o8] &<& HofiA #5353 S48t 7|9=dtn
E g ok o]gd g5 7oy Al Al=ElE 54 Fofol]l =3t A o, theft
SHe 9o FEE A7 HAAE AYuidstar SS AlARL
‘Predictive Modeling” ¢] 7%, A" =% 47} oF 407F Aoz J3s] we AF
7} o] FA AL lom, & ZHH g 7F oF 10470, & 7| arg] Bl&o] o 41%=

|

A
ol

WS He S Roo] AA B AT ol FolAL Uk AL & F Yk A
gy 54 Popl FHH 710l ol o) Rojol FEHOE FEHE AT
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WHESEA, Al = Held 7ol 54317 o|dFH AFAQA BAT 9 AF &
A 7IHe 7IWe R FES] A 2 Fgolth mekA 4 RAPE o5 Al 7
=9 & FES FASHEALE, sAlol 7] AT ol Al 7|RE o= 7HoE I
9 HSEAA ToFet S #ofF HRteE Mt H AAE & F JT

e ‘Recommender Systems’ ,  ‘Generative Adversarial Networks(GAN)’ ,

‘Speech Recognition’ ¥ & 719l & 7He| el Hlgo] ¢ 10% =0 £
ate], 7195 BTt B RoklRt AsiAl HEE Ao Yelgth 53] ‘GAN” &
of o]2A%t, & FHH|ae] 7t wi-¢ Zol A Fokdl
= ¢ T 3tk olEE 7|9es HEA EEo] oYzt
ol sjedstr] wiel, 48 7Fed =49 "7 A
A Boko HTHe A4S HAth o4y dolH #3, &4,
AL sHA tHbg s &8 7hsd 2ot
H £27F yebrg 4 ok

REe] Al 7] = W REel| AT B4 Ropd WEEo] tehis
B HolH, g2 A7 BHA & o Al 7]&9 §FL oFd HE BokE T
oz @ BEA i tAZ BoE gebd AR 719sEE g3 FEe} AF
of P FdTFHe ASHOE EAstA, Al 70| oWt WFow Fof 7t 5
AL SlEA tiE & O A qEe] 28 Aotk

<G 4-10> Al 7191238 Ald JIEEYH) 2 #F38 7HE 28] (&)
Y= H T Hl-&

1 Artificial intelligence/Artificial Intelligence Systems 6.08| 68| 26.66%

2 Intelligent agent 514 35| 13.85%

3 Intelligent virtual assistant 5.35| 41| 16.05%

4 Virtual Agents 6.12| 69| 27.30%

5 Expert Systems 6.28 | 77| 30.51%

6 Multi-agent systems 500 32| 12.58%

7 Knowledge representation 6.43 | 86| 33.83%

8 Digital twin technology 5.55| 47| 18.45%

9 Recommender systems 462 | 25| 9.68%

10 Robotics 5.23| 38| 14.79%
11 Explainable Al (XAD 6.02| 65| 25.49%
12 Adversarial machine learning 508 | 34| 13.34%
13 Autonomous driving / Autonomous vehicles 5.22| 37| 14.71%
14 Edge Intelligence 493 30| 11.97%
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15 Predictionio 5.60 | 48| 19.05%
Machine learning/Machine learning algorithms/Machine
16 . i/arning model tra%ningg / 6.28] 78 30.54%
17 Supervised learning 5.61| 49| 19.29%
18 Unsupervised learning 5.54 | 47| 18.33%
19 Feature learning 585 | 58| 22.70%
20 Transfer learning 6.24| 75| 29.70%
21 Predictive modeling 6.71 | 105 | 41.28%
22 Deep learning 5.76 | 54| 21.34%
23 Neural networks/Artificial neural networks 5.86 | 58| 22.91%
24 Convolutional neural networks (CNN) 5.36 | 41| 16.22%
25 Long Short-Term Memory (LSTM) 576 | 54| 21.36%
26 Transformer 496 | 31| 12.23%
27 Autoencoders 5.28 | 39| 15.26%
28 Boltzmann Machine 0.A7 | 44| 17.42%
29 Perceptron 5.89| 59| 23.38%
Reinforcement learning/Reinforcement learning from human
30 bt RLHE) & 517| 36| 14.19%
31 Bayesian belief networks 593 | 61| 23.93%
32 Random Forest Algorithm 6.23| 75| 29.55%
33 Support vector machines (SVM) 5.88 | 59| 23.21%
34 Classification Algorithms 577 55| 21.53%
35 Xgboost / Gradient boosting 6.38 | 83| 32.83%
36 Genetic algorithm 5.84| 57| 22.60%
37 Fuzzy logic 5.26 | 38| 15.13%
38 Generative Al (Gen Al) 6.25| 76| 29.93%
39 Generative adversarial networks (GAN) 461 24| 9.58%
40 Natural language generation (NLG) 5.88 | 59| 23.13%
41 Natural language processing (NLP) 6.08| 68| 26.70%
42 Sentiment analysis 591 60| 23.72%
43 Speech recognition 463 | 25| 9.76%
44 Large Language model (LLM) 6.38 | 83| 32.86%
45 Computer vision 487 29| 11.53%
46 Image recognition 539 42| 16.55%
47 Image matching 581 | 56| 22.10%
48 Facial recognition 5.39| 42| 16.50%
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2. ¥ A4 (Fusion Score) 7iat

Y AR = 54 71957 oW ZopollA 7l oo w Wo] FHIYEAE
UeldiH, sl 71929 A 54 Wxe} 7g) REe Apo|= Asteith B4 Eof
AN 7199 §4 AES BT W, o8 HAY] 93 71EoR A Qe

¢}
2 AGEE B Bk g% W' B ALY A Bk §REE © a] suﬂ
Bopste] Ao R 24T A9, e
g o] BAIZIT}, wEbA o]
43 BAol Hasith
A AEESE gae B0 g ovjs) W] 9= ofg ol 3
82 ol A|ul, Ao Holo|Mul FEdHA Bxsitgs A
Asth, o]8]3k EAo T ol $3t
4 9Tk web ol F e WA
B AP A= Logarithm A4S AME39th

30

Y HFE Tl Ald JAEERYE =D ve A Fetaat s &R
ool AERZY|= A9jstal ymA] FopollA AERIE At &3 WA= &%
FEE A @ u, A7) £oFE g HH ATEe M7t 22 ol IF

He 2] BAT eRvE BAskaL, oS HHAlsk] el si" EoF 9 JdERY]

o
A=t Ao Adsith
& £o] ‘Genetic Algorithm’ 3 & 7]9ce= E4 Al @ HZ3} HoloA uj
2 HERE SAsE A, Az, odyA, 714, 35 5 dF L8 Olélﬁol
ZAstA e g NE 7 9 5s A Bk fgel itk ey
IEEYE 283 & A8std oly3t 724 ik 247.—-;13] Hed
o o, B2V AYAA WL ‘Predictive Learning’ 3 28 7|9 == 727t 3
sd 4 Q7] WEel 21 BAS T3l A4S vl rksAs SRS HaUt ok
Al

=3k Al 71929 e 8 Fokdl 758 8K Computer Science)oll 4] W=+ £
AAR1 7Mh gHo = Tt AERY ALk Al AlQstal, U] fopllA o] E2
THo R g WS SASNTE T2 HokE AlQsA ¥ A T EokellA g
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Actual Freq, , — Expected Freq, ;
log (1+ Entropy(k,—f))

FusionScore(k, f) =

kA g Al 719 =

£ 84 U ok (WoS 71 25471 &°F)
ActualFreqes * 719E k7F BoF A AAZ 533
ExpectedFreqis - 719E k7F EoF A F292 X3S
Entropy(k,—f) - 719% k7F &oF &2 ALg YR EokgoA 2t Shannon Entropy

Webd] §F WS £ AYET N1E F S BokE Holuh B4 Fopl4 ofF)
Ao AF A FAol, 54 Rof 9 0hE FopEd At Mas Hoigld 2
w2 e RN §% WL B RORASE Al g3 WEHE goz B 4

or, AZe Al 43 AEE 0] Jhssith. ofd Folr} Al 719 =2 7]jxne}

B¢ ol ASTE AL A7 4T 2IT M2 AVID Gg iz 7
A Aot} = i) ' 2 ulds
0 5 9 HEdh ¥ 4 Gtk Gl BB 47 Bos Auozt 4
AM Fasid T8 AJA, A
ool Atk AR &3 Hae B ok Bk T2E VISHOR Aol HAEY)
wgol A ok Shel Al B = AGgnad W Hek G AAE 5

£ ol Ageks Bopt O Rof vl Avdoz § T W, §% A
FolA & Al AAA0E o Qe Al 9] Asda & F & Flolth

F A4 (FusionScore) = R SRR

ol¢} tleo] &8 Arc W= AolE UElr] Wi, 719=9 A ‘ﬂE?
Fo wet 59 e 2ALCcale) Aol7t AT 4 Qo] Atsrt Basith &
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Moz, % £A %9 AFHOE ANT F ok WA §F A5 7 Hlw

A8 F3HZero-centered Min-Max Scaling)ate] 3|4 gt}

( (k. f)
FS ®) ifFS(k’f) <0
| min (£5%) |
Norm (FS(k)) Fgtkf)
o ifEs™ >0
max (#£5")
0 if S =
L BEA O AL 719E
S0 gok pIAS % A
min(FS7) : A% AAE kel §7 A5 A2
max(FS® ") : 3 Y= k9 3 H4 A
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3. @7 9 A(CNCD

B Ao Sl iEE s A @A, 979 fFE s S8 A xS
Category Normalized Citation Impact(CNCDE &8ttt CNCI= Clarivate?] InCitesoll A]
Agete A& A ARE, 74 =59 A A& S5 593 2P E, #oF &
A TR £ =559 B U8 FE U otk kA FYd 219 =1

I Blaste] drpy AiA oz Bol AEHUSAE H7HE = 7] Wzl Bl 7}

N

CNCIE ool 28 Aoz Ao, og 48 sow /A =go] drpy
‘G S Ho|l=XE AYHOZ Hrlsl= H ARE-¥tiClarivate Analytics, 2025).

CNCI= —5—
€rtd
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%3 (Article, Review %)
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>

ONCI 4/& Eal & & glzel, ONCI gol 1uth Atk 7
A HFack o gol ASHALS gvlsiel, AT JFeo] I

TS HolZETh W 1 vivlo]d B ol3te] A§L W =ROE sME. o)
T &4e BEI 5 NG #¢ 990] & 478 FR3E /12H02 44
& 5 g, 1ENE 22 F A ol AF wEe] U 2o F2W B oy
) ool QgL W AT, F W T o) £ JYAS A g 8% A
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[7]9¥1= 24] Convolutional Neural Networks (CNN)
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[7]91= 39] Generative Adversarial Networks (GAN)
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[719) = 41] Natural Language Processing (NLP)
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[7]91 = 44] Large Language Model (LLM)
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[7]9 = 45] Computer Vision
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[7]19)E. 47] Image Matching
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