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SUMMARY

The R&D paradigm is shifting from a conventional structure centered on experience- and theo-
ry—-based iterative experimentation to a data— and Al-driven structure focused on prediction,
thereby transforming the broader paradigm of technological innovation. However, the current R&D
system still relies heavily on experience-based decision—-making, while patent data remains largely
unstructured and legal-document-oriented, limiting its use for Al applications and its trans-—
formation into strategic data assets. Patents, which contain approximately 80% of the world’s tech—
nical information, are core national data assets that can be used to predict technological gaps, com—
petitiveness, and dispute risks. Nevertheless, although IP-R&D has demonstrated strong perform-
ance, including a 4.4-fold increase in technology royalties, its expansion has been constrained by
a labor-intensive, manual operating structure. As of 2024, only 580 projects, or approximately 2%,
of the 27,128 government R&D projects in the applied and development stages received IP-R&D
support. Accordingly, it is urgent to promote data— and Al-based R&D that converts unstructured
intellectual property data into high—value research data and establishes an intelligent R&D system

based on such data.

Although Korea has accumulated vast amounts of patent and research data, most of it exists in
an unstructured and fragmented form and has not yet been converted into data that can be immedi-
ately used for Al training and analysis. In particular, the construction of high—quality Al training
data based on patents involves high technical complexity and significant costs, making it difficult
to be led by the private sector alone. Therefore, proactive public-sector investment is required
as a catalyst to support the assetization of highly complex data that the private sector cannot in—
dependently undertake.

This study comprehensively investigated and analyzed policy, institutional, technological, and mar-
ket trends in major countries to diagnose the conditions for promoting R&D based on intellectual
property data curation. It also derived the basic direction, strategic goals, key support areas, prior—
ity investment domains, and expected effects of the proposed initiative. The environmental analysis
found that major countries are accelerating efforts to standardize data, advance patent data opening
and provision systems, and expand Al-based analytical infrastructure so that knowledge assets can
be immediately utilized for Al training. The United States is leading the development of a federally
driven data standardization and Al-ready ecosystem, while Japan is introducing Al under a govern—
ment—led approach focused on data standardization and operational efficiency. In addition, the rapid
growth of vertical Al and scientific data management system markets indicates that the world has
entered the era of Data—Centric Al, in which the securing of high—quality data determines the suc—

cess of Al

Based on the environmental and SWOT analyses, this study established the business vision as “a
fundamental transformation of the R&D paradigm and the securing of national strategic technology
super—gap competitiveness through the intelligent assetization of unstructured IP data.” The goals
were defined as “establishing a high-value research data asset system through the high—precision
structuring and standardization of unstructured IP data” and “securing super-gap technologies and
innovating the R&D mechanism through the development of [P-Al-based prescriptive solutions.”

The promotion strategies consist of: 1) establishing a strategic IP data assetization system; 2) ad-
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vancing an Al-based intelligent R&D innovation platform; and 3) expanding the technology value
chain and accelerating demonstration. The initiative was designed to build a virtuous cycle across
the entire R&D process through curation—-based PoC verification, data lake construction, technol-

ogy-—cluster analysis, demand-company-linked demonstration, and Al model advancement.

Specifically, the initiative aims to establish a national knowledge asset system by precisely curating
unstructured patent data into Al-ready data that includes key information such as Markush struc-
tural formulas, experimental values, and drawings. The priority support areas were selected from
among the 12 national strategic technologies, focusing on fields with a high proportion of un-
structured data and strong demand for patent-based R&D. These include semiconductors and dis—
plays, secondary batteries, advanced bio, next-generation communications, artificial intelligence,
and advanced robotics and manufacturing, all of which are expected to generate significant effects
from data-driven R&D. Supported projects were designed to use IP data not as an output of R&D,
but as a core production and input factor, and to enable the construction of high—quality Al training
datasets and the development of IP-Al-based intelligent R&D solutions. In addition, the support
system was planned around open consortiums involving industry, academia, research demand or-
ganizations, data curation institutions, and AI/SW-specialized companies, with priority given to

projects that have strong potential for field demonstration in actual research settings.

The phased support system was structured so that, in the first stage, research data and external
data such as patents and papers are refined to build high—quality datasets for Al training and to
carry out data assetization. In the second stage, Al-based research models and IP-Al prescriptive
R&D solutions are applied to research design, virtual experimentation, new idea generation, and
industrial field demonstration, which are then linked to technology acquisition, patenting, and prod-
uct development. Through this structure, the initiative seeks to establish an end-to—end support
system connecting unstructured IP data curation, Al training dataset construction, intelligent sol-

ution development, and industrial field demonstration.

The initiative derived from this study is expected to contribute technologically to securing in-—
dependent capabilities in the analysis of highly complex technical documents and information ex—
traction, while establishing a virtuous cycle of technical information that connects data collection
with intelligent analysis. This will ultimately support the establishment of national technological
sovereignty. Economically, the initiative is expected to reduce losses from duplicate investment,
improve the efficient allocation of R&D resources, enhance productivity across the entire research
cycle, and stimulate the growth of new knowledge service industries. Socially, the application of
Al-based prescriptive solutions in research settings can shorten R&D trial-and-error processes,
reduce information gaps among researchers, and promote fair technology transactions and

utilization.

In conclusion, this study presented the policy and technological foundation for transitioning from
experience—based R&D to data- and Al-driven intelligent R&D by deriving the objective feasibility
and detailed implementation tasks for promoting R&D based on intellectual property data curation.
If the proposed initiative is implemented, IP data will be transformed into a core R&D resource,
thereby enhancing national R&D productivity, expanding a new business ecosystem based on the
convergence of technology and data, and strengthening the nation’s overall intellectual property

capabilities.
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(v =) A9 29Q9 Holy EF£3F ¥ 'Al-Ready’ BHA =

(] &4 Ax ol UMEEB(MGI) 7|4+¢] dHolg A=g nx3}

o (ML) W= FHEFVEATANIST)E 20119 E=RE FH8 2 ‘24 Axs oYUM E BMGL
Materials Genome Initiative)’ & %3] A4 AW 7|73 &S Auto g 71E3817] 93 Wx7)4
golg 1z +5& F2

- (AFERE) 2021 HxE MGI A=A 44 deoly &8 52 (Harnessing the Power of
Materials Data)S 34 Hx= AAstar, AF-AL-dolH7l fr1Hoz T3 ‘A g4 Jd=et
(MID)" ol ¢

THE MATERIALS GENOME INITIATIVE AT NIST

The 2021 MGI Strategic Plan

The Materials Genome Initiative marks its first

Ci tational
decade with a new strategic plan. Read the [ om%:,,sma
summary, or get the full report (PDF).

Experimental Digital
Tools Data

The missions of the Materials Genome Initiative and National
Institute of Standards and Technology (NIST) are tightly

5. Materials Innovation
aligned. NIST promotes U.S. innovation and industrial Infrastructure

competitiveness by advancing measurement science,
standards, and technology in ways that enhance economic
security and improve our quality of life. MGl addresses
precisely these mission elements by providing the means to
reduce the cost and development time of materials

discovery, optimization, and deployment. Both missions are driven by industrial competitiveness, with the creation of an
innovation infrastructure as the means to this end.

Z2]: Materials Genome Initiative | NIST

19 4. The 2021 MGI Strategic Plan

o (A FA HAA) Al-Ready Hl°o]H =

- (Al &4] Zsl(Al-Readiness)) NIST= 99 713 2 A7 B33 44 diolg 7 Al &darg] &9
=4 89 £ JEE fHolE e £F dARY #E=3t9 vEhd o) B (Metadata) ¢ 7% (Schema) =
g Ag i3

(Mo}t OSTP Desirable Characteristics of Data Repositories, 2022)

- (FAIR 9% %) deolee AA 7lsA (Findable), #
(Interoperability), AAF-&4 (Reusable)S H 33l FAIR ¢
tol B AbY Z(Silo) RS WA
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(Materials Data Curation System(MDCS)) NIST+ ?ﬂ?x}ﬂ HAE g deolgE &4 7234
dlo] (XML, JSON )& WEste] AG-F4d & J=s: AYsts Faold A" ‘MDCS3' &
Wste] @ T Asw wE

(Materials Resource Registry(MRR)) A AlAo] 2FA1sE &A] dlo]E A4 (Repository) 9} &1 131 =
o

S AAsta ddd F= dARED Aa"Es #gste] 229 HolH vf AHAE F=

(CHiMaD & MDF) NIST $< Alg el CHiMaD(Center for Hierarchical Materials Design)+<
‘Materials Data Facility(MDF)' & +%3le] &3 4AA dolge &3 494 F9= s &4
AAe AT

=3 Holgel Al 354 A9 A% L W@ FEUA

(H &) v= 5514 T H(USPTO)S 53] doEE 271 g 2
ATFa7b o] E Al 8 2 EAo] 445 288 5 Q=S ‘Open Data Portal' S 53 A9 7%

AN FR(F2]: USPTO 2022-2026 Strategic Plan)

USPTO launches new Open Data Portal for easy, quick access
todata

February 12, 2025

As we modernize our systems and improve customer experience, the U.S. Patent and Trademark Office (USPTO) launched our new Open Data Portal (ODP) on February
12. In our effort to deliver accessible, open data, this site provides easy access to relevant data sets in a user-friendly site that combines several services into one.
Whether you're an experienced researcher, an entrepreneur, or a student, you can quickly access, customize, and extract USPTO data in and from this site.

Support resources are available, including information on getting started with Application Programming Interfaces (APls) and more.

QDP will replace both the Patent Examination Data System (PEDs) and the Bulk Data Storage System (BDSS). PEDS will be available for at least 30 days after ODP’s
launch, and BDSS will be available at least 60 days post launch. More information and specific dates on these retirements will be shared as they become available.

If you'd like to participate in an upcoming feedback session or have questions, please email data@uspto.gov. You can get the latest updates, including details on events
related to this topic, by subscribing to receive email updates at our Subscription Center.

Z ] :United States Patent and Trademark Office (USPTO)

13 5. USPTO launches new Open Data Portal for easy, quick access to data

O &4 dolg A AIPD

o

(AZFAF 3 d oy A(AIPD)) USPTO 474 A stA12 (OCE)-2 Al 7|9 W S AdH o
RASL A7E Ae] 8, 19760E SH 1320 A ol4kel B8 BRS HAedow B
T3 ‘AIPD(Artificial Intelligence Patent Dataset)’ S F 3= F70

o
°:
e
L
J1m

3 A AR 7<% BEF(Vision, NLP, Planning % 8t o)), Wiz}t Ar S F3lalm,
AGAE 0] 594 A glo] Al EA= BXo &g = QJuE A3}
A

(Z8) 3 by

47 AFel A% ARE FEHL UL

& dolg AF Z API 2 =3}

- (Bulk Data Service) 53] it (Full-text), A1 #] 7 ®.(Bibliographic), A+ %13 4 ®.(File Wrapper),

3) MDCS®= ARH-AF 49
Q] Zuo 015

1532 Bal okt 24 Erlele] dolel 2/okE skl 34E & Qo). dole Bl 2



53 4% GH(Assignment) & WAd/mF G2 QU EHE A& Y FEHE AT,
Google Patents, Clarivate 5 ®HZF IP AH]~ 7|49 v ZYZ~ 7|¥E vl (EFA: USPTO Bulk
Data Storage System)

- (Patents View) 53] dlo]Ee] A|Ztst P VESYA B48 AYetes TAES 93, A, 71
A 7k AFd BAAE FHIE AE HolHE AlF (&3] PatentsView.org)

0 Al & Emerging Tech Partnership

- (FEYA ZA) Al 71E0] A2AL A28l vx= JFS AAHo R =937 93l 2022 F-F
Al AFYE, A, AGA7F #olsdt= ‘Al & Emerging Technology Partnership’ S %9 (&FA]:
Federal Register Notice 87 FR 38714, '22)

- (A e BEYAS 23 EE 94a8 Al @924 (nventorship) #&E X3 A4, Al ¥
AAF = N 5 USPTO9 8 A3 Fd AH4ox v (F4: '24d, USPTO Inventorship

Guidance for AI-Assisted Inventions)

(] =7 Al A3} R&D Holg =H4k3}

ek

g 4 = AL B 88 H(EO

o (PAFWH L A wety 1317 &4 A (0STP) ¢hxl st
e 7}4:8H(F*: The White House,

14110)" & &3 W AF 2 doleHe Al 358 MY
Executive Order 14110, '23.10)

mlo rz

JOSEPH R. BIDEN, JR.

46th President of the United States: 2021—2025

Executive Order 14110—Safe,
Secure, and Trustworthy
Development and Use of
Artificial Intelligence
Z2]:The American Presidency Project, 2023.

13 6. Executive Order 14110 on Artificial Intelligence

- (Al 358 dHlo]E(Assetization)) AW 7|@o] BHF3 R&D AHE(=8, HA, dHolH)E “Srlxef
ZV\]'"OE TFAgsta, olE 7IA =37 s ﬁﬂ}i A st TN AL o F 3}

ol FF 5 AT doly HHo thgate] rFe] Al /1% $9F A4 AW D5 24

- (NIST AI 913 ¥ ZdY9=2(RMF)) Al Hleolg o] #H3d, Het A=ds desr] AFd &
ZHAHAE NEste], doly ol AANA EFsof & F42 VIS AA

(&) B(E) =9 doly EF3e dF &3 T4 Al =9

OAI 88 94 Zd3 ‘HIAZFS dolyg’ AA
o (JlR) €& E3H(JPO)S 2017dFH ‘Al 7]+ &8 944 ZW:(Action Plan for Utilization of

AI Technology)'& FH3ti, 6 @99 T&7] =g me} 535 P4 Ao Al 7+
dAHom =9
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I Action Plan for Utilization of AI technology (FY2022-2026 edition)

T

. Patent Classification

. Prior Art Search@

(Concept Search, Re-ranking
Patent Documents, etc.)

. Prior Art Search@

(Advanced Search)

. Patent Examination

Management

. Search for Prior

Graphic Trademarks
(Trademark Image Search)

. Search for Prior

Character Trademarks

. Search for Designated

Goods and Services

. Prior Design Search
(Image Search for Designs)

(3%) The initiatives of each project are rough assumptions and may change in the future depending

Fy2022
Consider transition to agile development

FY2023 | FY2024 | FY2025

Kl
=H

FY2026

Agﬂe Devetopment Phase

DD,

PoC

N

................

Agile Development Phase

onsiaer

ution

Cansider trapsition to agile development
phase based on the results of PoC

Candidates PoC PoC i BY
I Agile Development Phase
\ \ \
Agile Development Phase
Dr?.‘anirn?:r‘:nm PoC )1 Agile Development Phase

Agile Development Phase

2P

Agile Development Phase

DD

on the progress, budget conditions, and other various circumstances.

Z*: JPO, "Action Plan for Utilization of Al Technology", '17
% 7. Action Plan for Utilization of Al technology (FY2022-2026 edition)

1

o Al =9) == 5l A
- (22~726d HAZW) FH FE ALAAE 53 257, A8 71E H A (Prior Art Search), 33 ©]H]A]
A (Image Search) 5ol Al 7]&S AS(PoC)stal Al %o 4-838h= ‘Agile Development’ 4S5 A
- (R olmA AA) HHd 7Iuke] olnA] Q1A YlaEs E]iste] =9 R A AFgEE wola
AAE 713bs dSeke AdE 7w
« A AbEEo] Al A4 =7(Image Search Too)E Z-83ate] A& FRE ~=2d (20249 7]F)
- (538 AAF A”) AF AAMES diAlskE Aol ofye, AN ZIE d¥E com A
(Re-ranking)stA v, 7191 = Tt WA 8k “AAE A (Assist)’ =724 e o] A8t

ey

(0 A8 3t dolH
o (BE EFE3 HolH) I I INPIT(E &+

=3}

718k

kil

A AEA

AAEAFHE F3l

5814 B AR(A-A

AR 5)E A xss dolyE Aul-Algd stom, AF FAdA deolye AHl(xesh) 2 F2
H3H(SGML — XML %5)¢] o] Fo] X

« ok A FFE3 dolE ATe 20199 9¥€ FREHUYLL, o]F o FF dHoly AT AAe S5
(JPO) FAlol A= dHolg AF AAZR Aty

- (A3 AT L) ek QS AFAE A% B8 HA AB]2s J-PlatPate] ©9skar, ool wo] ~
T35, AHl2 AF 5 e U AR 2 A 25 93 SR dF gEs
Ar) 2 5 ElE Ay AES 58 doly H AL



(@Y HolH FF) U ey FE olF, YEAN WAL EHHR EF vl (A
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A Bz Fol AT WA oleR, Wike] 5848 DB 75 S

* Al A2 TSV FHi= WA Eo] 9lom, o]&5 falls ters AMuls S| dasitta Shild

[ dlole AHs] FX13 wlo] £ HAXZEZ

o (YqAdAH 9F) AFo x&H dojg AT FE Q& FA7|H 7 R A9} 717k dlo]E
825 =73} Ho]~ # A ~E T (Base Registry)E A3 7|0k dlo]g o2 A9 &g dlo]E o AH]

ol WA AA A A2~ -2(Once Only: gt
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8

i T,
binei)

1M

ot

)

>

I
=L

- Hlolxa YA REY = I7F Aol weElstal &8H = AFE 7Rk HolHr e, tAEAY AR =

wAHGEETD, WS, T4, FeAA, AdAE, oWE T& Ui MFE AL ds

- T gAERe A ARAa" 3 45 AL 98 AR 25 £84 =@ A(GIF)
2 BH AP 7ol =]l 5 AATFoZAN, 7|3 7F dolE AA 2 Wzt &80 RS S

G B A AL D

PAGN=VHE. MAADULERRETLICHNL. BREINET—2EBE

A=K HE REF—REFILE MY -EACERTEEFN)
[
[ | f1l% —E ADM fMDM BRDOM LUl
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[ Wi | 1Rk ‘ Wib ‘ - TN
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Z2]: d¥ A" A (Digital Agency), Government Interoperability Framework(GIF)
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A2d NE %

(MEE AD A9 3733 dHoly 4 AHA

[] Vertical AT A& Me 2 A%
o HE Al(General A9 3AE dojA, A 2 (Vertical) ¥} =w2lol] E31H do]E]E sh53lo] dE4

FAE s Asl= Vertical A A Fo] FAH

rO

- AlgEe 9 T8 Suiss dolg we] ARG oAARS sl WE B U AL Aol
A58 e Al £FAL AEsE FA

* 2238 Vertical Al A2 20243 oF 1299 Z&# oA AT 245% AAste], 2034dd+= <F
1,154 & FRe] @& Row AW (3] Market.us, 2025)

Global Vertical Al Market m Cloud Based ® On-Premise
Size, by Deployment Mode, 2025-2034 (USD Billion)
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120 115.4
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_— 38.6

40 4

T I I
20 . ‘ . l
Ny B

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

The Market will Grow 2 4 5(7 The Forecasted Market

O size for 2034 in USD: $115.4B "yl market.us

2|1 Market.us, Vertical Al Market Size, Share & Trends Report, 2025.

At the CAGR of:

1% 9. Market Size Forecast 2024-2034
J ‘High-Quality Data’ &1 Z A A3 2 ‘Data-Centric AT #4

o Al =9 A% ZAA(Model-Centric)¢] Aol thob=AA, 1F 4 dlojg o] SR 7} Ale] A E 7=
dolg T4 Al(Data-Centric A) A& <]

<l =

-4 24 T W& HolH= FHsY, derle Eoke AF dolH, ¥4 dA¥ 5 =wdl

[e)ade] ;'E:V_i}

d o] & (Domain Knowledge):= 3 A4 o] ¢ o} 3w Aol XL
- AAA Al Agtolzk 2 EdA(Google Brain)9] &% AHAR] A=+ $(Andrew Ng) =HH =)
WFE Al A=l s =ol7] fdlA RS 1Agsta dlolHE sl s uEA

o =
dol Huel Fo4e Ads 34w
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[ R&D Holg 243t R B2 (SDMS) A3 FEd 4%

O AT 7|9t A7 (AT for Science)o] B stg ol weh, A -53] dolgE AAA ez 53 -gAsH]
€ Ao st ‘vek dHoly we] AJAH(SDMS) e FaAol w4

o 53] Aok vlo]l o, 24 & H R&D okl e vA Y delHE 7|4 %5387} 7Fs gH(Machine readable)
FJEHZ FHolA st Aol Al =99 274 HAA o2 Q4o #AA Fx7F 35352 U

AT

i

- 2249 338 goly #g] AAE(SDMS) A2 20243 oF 1.29 d&foll A AFH T 44.0%2] 7=
AEAE ol 2034 dell= ¢F 4679 2 FRE dulE 3oz HAvK(EA: Polaris Market Research, 2025)

P&LARIS Scientific Data Management System (SDMS) Market
MARKET RESEARCH Size, By Region, 2020 - 2034 (USD Million)

The global scientific data
management system
market is estimated to reach
4,668.89 million by 2034

44.00%

Global Market CAGR
2025-2034

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

@ North America ® Europe @ Asia Pacific Middle East & Africa @ Latin America

Source:www.polarismarketresearch.com Note: The images shown are for illusiration purposes only and may not be an exact represeniation of the data
Z2]: Polaris Market Research, Scientific Data Management System Market Size & Share

Report, 2025-2034, 2025.
13 10. Scientific Data Management System Market Growth
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o HAYE A% fgolf A 7|&2 4 A5 (Document Intelligence) &2 #5338 &4 3] 7] (Intelligent
Document Processing, IDP)¢] 3}$] EoFd

28} 21 ¢121(OCR), tiiFE o] Rea(LLM), el AIS Agste] ¥4 W) A2H4 =82 ARES
A FESta FxeeEe 71E AAE v
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x Al A o 2= e Au] Y9 dolE(Raw Data)ZH 8 34 W4=(Variables), &$ (Units), 3 %
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