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Summary

A Study on an Al-Enabled Service Model for Access Reclassification and
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Public Release
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Institute KAONi Co., Ltd. Project Leader| Sohn Kiyoung

Project Period | 2025 .4 .29 - 2025 . 11. 25

This study demonstrated that applying Artificial Intelligence (AI) to the National
Archives’ declassification and de-identification processes can significantly
enhance both the efficiency and reliability of records management operations.

First, it was confirmed that the declassification process involves a complex
interplay of legal, policy, and social value judgments, making it difficult to
achieve accurate results through conventional Al classifier models based solely
on fixed pattern learning. To address this limitation, the study adopted a
Retrieval Augmented Generation (RAG)-based AI model, which retrieves and
utilizes past reclassification cases and decision criteria from a Knowledge Base.
As a result, the model was able to provide evidence-based and explainable
decisions and demonstrated structural flexibility that allows it to adapt
immediately to changes in classification criteria without retraining.

In addition, for the de-identification of public records, a hybrid detection
framework combining regular expressions, rule-based validation, contextual
analysis, and LLM-based verification was applied. Numerical information (e.g.,
resident registration numbers, account numbers) was processed through a
multi-stage validation pipeline, while textual information (e.g., names, addresses,
organization names) was detected using LLM prompt-based contextual analysis,
improving overall accuracy. The detected de-identification targets were linked
with the declassification process, enabling the implementation of a
user—customized de-identified records provision function that automatically
masks personal information when accessed.

Through this approach, it was verified that Al models can effectively perform
both declassification and de-identification, and that the resulting records can be
safely provided in a de-identified form during access and utilization stages.

For future development, the study proposes adopting a Multi—-LLM Orchestration
structure that applies optimized Al models in parallel according to task
characteristics such as document summarization, decision—making, contextual
understanding, and de-identification. By analyzing and integrating the
capabilities of wvarious LLMs, it will be possible to configure specialized Al
agents for declassification tasks. Furthermore, with the continuous advancement
of high-performance LLMs, the system’s performance and scope of application
are expected to expand significantly.
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CAMS ¥ RMS+ Spring Frameworks 7]#%t

o2 3 MVC(Model-View-Controller) ©}7] €l 4]

o Java ¥ JSPE F& 74 o] AL§EE Java EE(Web) of71&l o™, FAAEF Al =g
o] AAReHE A A EFaLA
T3 FF V) EE AR T A s oR S 93 BF TS augstelof )
O 7 W&
ARARZE Y2 7luke] CAMS Alz=els TAAREF Al Zdzke] Aulzs 3F 584 <7
TZ2E AATY
FANAER 2L n2Ads g AR doly HE-AF AAE )
FF 715 AR TTAN =" 5 Al A 2 dee8Ad Rt dastt
O A +x
oA gAe A Al S API Call Waoz2 AAFEYow, CAMS A2y Al &A%+
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7+ dloly wsk T

2d

) @ Aol EEsh SwolA AP Call 7lwe] €1/ WAoo MA@
2.3,
2 4 (Request): CAMSo|A API &5 &3 &4 i 7|5E9 vEdoly 2 28 JrRE A
gein], Agkal ol Alx ofdleh 2.
curl -X POST http://192.168.0.1:8000/chat \
-F 'question=th A 23, 30d 43 -F 'llm_type=gpt_oss’ -F 'files=@sample.pdf’
S S (Response): Al 4 AMH|2~= JSON ¥9Wo g BM A(FH-FEFA-8F 5)E vt3h
abel, S¥tATE ofdle ol AT 4 3

"re_type”: "CM®@-4",
ap_type”: "X -4
"dw_type": " 2"
"re_reason”: ", (M43, A55) A6L",
"doc_summary”: "srit Al e PAFA T A A
"disclosure_type”: "H] 571",
"re_reason2”: "I A EAE
"pii_counts”: {

"M E 2,
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FAAR AT eI,

"name”:

1

(- 713",
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"pii_value”: {
"extractions”: [
{
"type": "HSFHT"
"value”: "010-1234-5678",
"validated”: true,
"validators”: [
"regex”,
"rules”
1,

"confidence”: 0.9

"e

"type”: "name”,

"value”: "HEE "
"validators”: "Only_LLM",
"confidence”: 0.9,

"validated”: true

"type”: "address”,
"value": "M EEHEA ATt HEFRE 123 (94, 00089 103,
"validators”: "Only_LLM",
"confidence”: 0.9,
"validated”: true
}
]
5,
"chunk_index": "Z02-0038"
}
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3.1.2. 71=FF ZA}

O

o1 ¥ A5 (Al Artificial Intelligence)

1956 wj=o] F wj7}A](John McCarthy)”} Dartmouth Summer Research Project on Artificial
Intelligenceol Al A& AF&S §oJ2(FH 571, 2023) (Q13F) 8h5e] BE FWoly A5 EAE
AW & A 7ledod 7 A7) tH(J. McCarthy, M. L. Minsky, N.

Rochester, 1955)'= 7}A o] 7]wkste] &3k 7]& 7)dolt}.

o] F&dl v s

LA

= o

E A E AFA TS AL A, 53] A HFYH Z2ads vt=i= 3tz F
sPol gt g 2] k3 th6)
2025 AA W 202603 AW A TelFAT LA AP J)HE 24 S A J]EH, 9

O ™ Al# Y (Machine Learning)

HAHYE ¢lFxFo 3 HofxE 3)E <4 (Pattern Recognition)oldf%® HETh o &S
date] WAARl RO glo] HFEHIE FEse S vt wAlde dagss
ggate] dgd volEE Edojy MR dugdFoR MEsta, o MEZE dlolEd HE&
st 3s x¥sk= Adelthn

walejgol Al QIgke] Faalof st Al A2 the 3 ZTHGiles Hooker, Cliff Hooker, 2017)
o o & Zg] AW

o GaglE A

o 4&EE AA

o A% HolH AE K

O H#Yd(Deep Learning)

- 20063 Auyclel A=z 31 E(Geoffrey E. Hinton)o] xetslgiom ‘#

g 2gaa 2434

b Qo tHH S,

2023).

x

%

B 7}

Eal

Eal

= 9
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T

dlelH

6) http://jme.stanford.edu/artificial-intelligence/what-is—ai/index.html Professor John McCarthy 3%, (202511 09€ 189 #H=

HE).

7) A State Archives and Records initiative for the NSW Government. (2017). Machine Learning and Records Management.
24 https://futureproof records.nsw.gov.au/machine-learning-and-records—-management/ (2025 099 189 FHF H%).


http://jmc.stanford.edu/artificial-intelligence/what-is-ai/index.html
https://futureproof.records.nsw.gov.au/machine-learning-and-records-management/
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O 9o} mA(LM, Language Model) (3
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from Transformers)(Jacob Devlin,

A7F 9. Google®] BERT
Encoder Representations

}

2 oloj At
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Chang, Kenton Lee ¢], 2018)

O BERT(Bidirectional
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E[SEP]
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E[SEP]
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(19 11 - BERT input representation)
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19 E2 duld(Token Embeddings), AMl1HE <A d(Segment Embeddin

o
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H
Input
Token
Embeddings
Segment
Embeddings
Position
Embeddings

gs), ¥ duld (Position Embeddings) ]
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dZsle=d &3 |t}
o MLM(Masked Language Model)

5

o

NSP(Next Sentence Prediction)

- 11709] #AFdojA g gzl A SOTA(State-of-the-Art) S =4 Fo}.
S99 md PR BRI, BF 2 9 stel Baths 540 Ak
Ao S Fdol ] Qe ol EA TS Agatd WEe 24 glo] AT & Utk
NSP Mask LM Mask LM i MLI/@? SQuAD
= | ‘
T

BERT

——
—
(=160 b= ]

Masked Sentence A Masked Sentence B

Unlabeled Sentence A and B Pair

o

Pre-training

S G S

2 - \EHE[SENHEI L& ]
=, SR 5
Question - Paragraph

Question Answer Pair

NN

Fine-Tuning

(19 12 - The Same Architectures between pre—training and fine-tuning for BERT)

o 1ol ®P(LLM, Large Language Model)
- o s EE 2o dolHE ghgdhe do] Elofrh
- Ut E do] REe bgd 22 AR dAHS PG, 2024).
o AA
= g A VRks 59 ASH S
= AR o] Ao A T H
= g B Y sH w2 WEA
= ARG H kAl QlEH o] Al
= TR AFQ) EokellA o] &8 THsA
o AA
= SglolH e AFAEE IR SFte] AR HEg ddde uwgd w9
= Apdo] obd AE ARl AR wRshs &5 AUl o] A (Hallucination)
= H2 HiEds AekAw 21 g2En aHe dojo] o)
= dug B FEH SH] AR =2 AHAES a6k Haae] A
= & A k8 7
- gt o RS FAsE BAS ¥ E(Backbone) A TR d o R vdth(dH E, 2023)
o W2 (Backbone)
s A EoR 94 LLMS T3




R A AR olEe 2e
C A dolE A R 2 g

- LLM 8t 24 A4 B stery A4

—
Search Relevant - Knowledge
Information | = Sources
2 | Query
Relevant
Information
Prompt for
1 + Enhanced
Ouery Context
Generated
Text 5
Response
Prompt
+
4 Query G
+ L
Enhanced
Context Large Language Model EndPoint

(¥ 13 - Conceptual Stream of LLM with RAG)

<= @ https://aws.amazon.com/ko/what-is/Retrieval Augmented-generation/
20201 Meta2] Al d7®o] Atst 71& 7ld o] th(Patric Lewis, Ethan Perez, Aleksandra Piktu
s 9., 2020).
It R o] mde] g gxe Ay
spoh= 7lEolth

ol & A (Indexing), 7 A (Retrieval), A4 (Generation)©] 2= Al 7}A] & 249 Aoz ot

ofr

ol 9% A4 dolHuol st AFstel ST A%

td

of malo] g5d doleo] gEaha @m 9% dolH £xE BEHE slEo|h
Bt Qo wald F7b e A7 HaRdsts e Adelt 44 F7 A4S nde

Bl SEATIE Y folE g9 ANAL F Utk BE g% A4S AFT + o] &Y


https://aws.amazon.com/ko/what-is/retrieval-augmented-generation/

AlZbaE B]g oA E& Aot
- A5 ZEA~E 29, dolg =H|(Data Preparation)® 9] 7 M (Data Retrieval Augmente
d Generation) ] t}.
o 1A : dlo]¥ FH](Data Preparation)
= tlo]y Az 2d gl
»dlo]y & 2 AA
» FA B
= dulg B e s
= tlo]y e A
o 2¢tA . "lo]H # A (Data Retrieval Augmented Generation)

- 7

1

el S5 4oe R
SR el mue Aol REWE, AM 4 A4 V&S B4 old A FuS & 9
.
- AN A AR e e 2o
o A FA g g4
o S AL BEFE
o AR ZA
o AlFA I AFFA A
- HA S AR Bd dAe v 2d
o Naive RAG
o Advanced RAG
o Modular RAG
O HE HloE ¥]o] A8)
S dolEE wEgen A%, qed dolHE w2 Adan A4S BAet d ad

e wE e

- Wy dHelHuolaes AN S A ofEeAlolde V1 a4oiH, HolH A WAL ta

o AAlE e RES Algate] WEHR W

. MEE 5

R

&
in)

Jole FAo= A

8) https://docs.aws.amazon.com/ko_kr/prescriptive-guidance/latest/choosing-an—-aws-vector-database-for-rag—use—cases/vector
~databases.html Amazon Web Service Z%. (20250 09¥ 22¢ H= <),


https://docs.aws.amazon.com/ko_kr/prescriptive-guidance/latest/choosing-an-aws-vector-database-for-rag-use-cases/vector-databases.html
https://docs.aws.amazon.com/ko_kr/prescriptive-guidance/latest/choosing-an-aws-vector-database-for-rag-use-cases/vector-databases.html
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(¥ 14 - i-Works System Configuration Diagram)
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O FAAHEZ T AA 72 g A A (FF AT, 2018)
- 20199 TEE AFAT 7)uke] 75w A 2o,

- BE RWIRES AFAT JNoR SRS A8 4% BF 1SvAN L 15 vy
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1. Model outputs a confidence score from 0 to 1

0.97 Exempt

0.05 Declassify

B B I
l

—
‘ 0.55 Unsure

2. We interpret the score by choosing thresholds

Thresholds = cutoff scores for decision

Score below Declass Threshold (say 0.05) = predict Declassify
Score above Exempt Threshold (say, 0.90) = predict Exempt

Thresholds adjusted to balance risk (accuracy) and reward (labor
saved)

Confidently Declassify Model unsure; manual review

0.05 0.07 045 0.55

OO ®

0 . 0.5

Declass Threshold

Most similar to |
Declassified cables

 Confidently Exempt
093 0.97

Number ine not o scale

Most similar to
Exempted cables

0.90 1
Exempt Threshold

(¥ 16 - Cable declassification : Prediction Scores)
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3.2. M/t R R AE & v A4 E3g
3.2.1 ¥4

gAd PGl arestet doly 7Nk g ke w7 2 Wt doolA gt vlolE ¢

FHAGEES dFHdoz g sta vk aE o] B MAAFR F HFINARY =F Y
& BE grstes Aol o HAE T At

g4 ® % ¥AF ol (Unstructured Data) Weoll E3¥ 7ol d A1

= 71 g gt I FEYeRE AE0] offd, By ATHd Abs "A R nj st A A <

e
ko
oX
o
i
D)
111
_E

(7717154, 2023; Choi & Park, 2022).13)
el WA RE £49 EE BA5ES =rE $8a9 FAH] gou, BA F4us-
w=eeld Sae] weh Y gAY Asmel @47 Atk elo] weh AFAGAD, AAeiH

(NLP), 71 AstE(ML) & 7IHroe= 3 Aeq nAds} 7jgo] WA st

5 U Ag AdS B A A0S g 2o e
O H

BEE QAW ALAH YA FA| R, dolE F§

- AR = A A A Al BF ST ARSI A-H7] ool d9A4A
ozl FAol Axuolston, HolE FA At oW oy &8§& dA4sE T3 Al

2 M BES AJQARREG o] FFA ek Fzb w7] Al#e it
O A, 7IEd7e] @A Asd Hre ool =unh 71 3 7uk-EA A 71 A7
slom, Fell= Al - vAled - NLP 7 7]zl =9 m gausgh ofgo] 7Heal s
FAA golut gt 7l Aol FF ] e, Hirell=
d - AAAH(NLP) 7]%9] wawet Fug v 2dsrt 7hss A
53] 715814 wetel A fivti HAY V)5E, 1A 7159 UL, 53715 ofrfolB
F FP weolE st STl wek Aoy A Ao dado] S gtk
1982s 54 7M<dst 44 442 5 fl=s Adste 71E4- 494
HAarE o @t} ol MAARREY, GDPRIY, HIPAAL % A2 WAl Az )44 oz o)

Fr= oulol, EA 7|HoZE "oy mA7] (masking)®), k-2 A (k-anonymity)1?, 1-t}

13) Choi, J., & Park, H. (2022). Al-based Privacy Information Detection in Government Records Management. Archives and
Society, 12(2), 45 - 67.

14) GDPR (General Data Protection Regulation), f-3<130] 2018 5¥ 58 Aldst MAAR o It 4

15) HIPAA(Health Insurance Portahility and Accountability Act), #]=ro| A 199630 AA R 7721838 ojd & Ao #3+ HE

16) ©lole Mol 54 dzs=rt HA kE ot b ﬂﬂiEQP YT FAS FHSEE WM — A Ad EbF
(Latanya Sweeney, 2002).

17) k-89 sAlE B — 53 JAP(equivalence class) W W7 Aol Ha Ul o3 bd¥st s /HHES BA

[l



A (1-diversity)1®), t—<-F A (t-closeness) & ©°] AT}

O AA, =7Fd H{A| vl A= EU - = - 42 A=A - A4 J2& et v, v=2 F
o9 AR AFA A FAY AAE FAskL

- EU, $8ivel, 948 52 #d 4 2 Add 713 HAAE F38 dHeoly ols A &, ZejolH

A BE FA 52 BRHoE Ham drh vFe 4% AHH AgoR HAMHE PRE 9
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Q
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&
g,
2
olr

A5 Zepo]w A

(differential privacy), (3) BEEY &4 (4) =3 7% 54 24 5) H-&8 A AHdA=

322 Ae% HAES XT3 &AF3 7
3221 AE3E A% Asd 7e

>
g
N
ofo
o
-I_l
Qg{_l’

HT AFodA = Al A5EA + d27F A5 (Human-in-the-loop) A A7} E=38hs a1 Lot

ADZF 124 o2 nlg/] A ARE FA sk, ol 7|Sde At e NMIAR Be FdArt A
< R HEE Sk ol 727 GHE L HH(Choi & Park, 2022).

o] AA+= A3t E&AF A7t AGHS AFgstozy, ¥ H W3 (over-anonymization) B
Hl A st Aol e FHAseth =3 HE R (Multimodal) ol MEAl F4skal dth

g 2E fo]HiE ofet FASTT 71Wh), G74(OCR 2 d= v AHEs}), onA(Hd2E ¢gHd) T v

g Feje] 71FEe dall A 9 2 HAEsE Fste At D& Folrh

ojo T HT VAR Auze] AEst FES FEAIE A, FE vA4F delH B4
S ¥Eske 324 HeMAE BE AAE vheetA du Aed nAEs lesde A vt
A EFoE Tt o] aokd = gl

O A A, NER(Named Entity Recognition, 7HA™ <14]) 7|4 &x]2 BILSTM-CRF19, BERT,
RoBERTa Edo] A& o] o]F Fi, FUsEHSE, A(Hs 5 54 s SIAHEA &3 &

W 7iaE Q1B T 7 7hs stk (Huang et al., 2015).

O £, SolRI= BAE FH A gA 9} Al 7 §AE AGetel AFEG} FPAL B

(Machanavajjhala et al., 2007).

18) k- A 9 aAE Y — 54 HFHequivalence class) W W7 &Ado] Ha Ul o] thdt #he /A =E 2F
(Machanavajjhala et al., 2007).

19) Bi-directional Long Short-Term Memory + Conditional Random Field, #t¢le] AZ(NLP)OA E3] =z #ol&
(Sequence Labeling) #doll &5+ 2xol= 2dl %

o



, 71E E AR EAA, J19E A9

Z1AE s 71 g5 Agste] Hes Rdstes A7 &Eth(Le Yang, Miao Tian, Duan Xin &,
2024).

O AA, A-&st + A7k ASAAZE wdsh Ha glow, ATF 14 94 § d27b7) 22 A5s

getrt, 7] Eol = Fx23E dHolH(:FHTEHE, AsHE ol HHAA v st FH 2ol

3%,

dlo

A, olux] dlolH =z EEa k. o= 5, 24 dolH A= &} 212] A A(speaker
anonymization), 94 dlo|E o= €= v ¥ 3 (face blurring) 7]&°] &5 H, g~E 7|4k

Agstsl 2gd 0% ®e(multimodal) Fool AFH T rk0)

o
)

A, WEEY gon WAER ohel -S4 ol HelEA 4§ Jo] Wl ek

O tAAl, ALY Al 432 We BEY U4 298 53 95 va2A S 9o dojyH &84S
Al M2 WgFor FHWI Qti(Georgios Feretzakis, Konstantinos Papaspyridis, Aris

Gkoulalas-Divanis ¢], 2024).

Z3z o2 Ay BH, A5d H2A4dE3E 7148 « NER 7|9 9 o]g], « slo|Ba= HZE, « A%
b AE7 AF WY, v BY 3 - AAY Al 71 diA £ Aol e A A FE T4
o7 wAdsta Yo} ATy njAEs VEFd HuE g2y 2 VES HEse] JRES 3 7y

S =g7& = o F AL

_ * BILSTM-CRF s Ol F, F&, AANE 5 HAHY =

shos |uk , , : cousE BAR
7@; = 7 BERT, RoBERTa B WM N Iij 7101 ’JZX gl
(NER) R CEKE Bugoz g (N1 M) T

2 . 5 e v, A FTFTAH

} CHA DR WACGET | - AE AW g AR :
SIR = A | gak) ek A AT W RS S3e ng (VHA) BoB 7] 2~

AES s AR | e ADF 13 8 — it

e 02 H A3 WA ‘_1'4%1/\4 AR

A% 99 AR} 27 A% S A&, WA ARY AA | pop), mF NARA
0x vg 8y cH2E + G+ 24 A= 594, 3x W 5 « 9% A dHeolH,

o e e 7|9k w2 3} H 43 HolE A =4 7153

* GPT 5 LLM 7]%t - _

T I N A L C 2 AT WA, dold]

°° =" /\g}: B - - e B &Y n) s 84 =

O
(% 14 - Trends in De-identification Technologies)

20) LLMs-in-the-Loop 2% o] <loje] AX PHIS <l¥s} 9 WaE g AE7HE 428 Al REFHE o] | Fudl
A s | golx & 2024.12.14.)

21) “AEE 9 gF 717 kS g Al 7k e RE Ay B4 AFEH T vpo|LEHAE ] 20259 59 289,27:221972232.
o]t 10.1016/).cshj.2025.05.015 /sH = s, 3}8H38ta) 2400 Sixth Street NW, 94 € DC, 20059, DC, 7=



3.2.2.2 /M1 A B 1] 24 ¥ 3} (De-identification)

v] 21 3} (De-identification) B¢ 2 A =2 w74

=

28 3l= (De-identification)© & IR w4 F dolr 2] FHe}A WH=AS Tk} o3
H A 7] zo] JgatA AA ATHeA g AR Al v Vs 725 g S k-9
WA i (k-anonymity) i@ S Aekst vl= ‘BEb 29 Y (Latanya Sweeney) SHHET] w42
dH Ao 2= 1997d #3E S TIdentifiability of data’ =04, & 7/1E AR e} vj2dste doly

ANEE Al 54 AAE AAET 5+ AFS THst ndste] A 2 A4S A AA

(7
o
v

. o]3 20189 EU¢ GDPR(General Data Protection Regulation)o] A 3t= WA A A A A
o VIR G Fade] A, PR} JEAFRe &8 thet Yol AA A
v 2 sl 7)Ee] &=]lo] 7hEsk gt

2016 TN H wAE xA] Thol=Eely ol A Al ZE QAT
2020 "dHleld 39, MR o R JPEAE AXrF R WA, Bl A EstE dolE &89 A =3
o= Ay FUuth MIAFRRTILS], F5HAY, dHAB U TAKISA) TS AHFH = 7}
Al - A st hol =kl d AIRAAE Agulekal A Th( A b A 2023).

o

O Ul MAAR n2dst & A
MAARBT A5 2w, 20249 3 &) ¢k Aud AJAAR {FF Alns F 307409 F=
37 (56%, 171z1) 02 s LAt ek A7 FHAo] 30%(09171), Alz=¥l {7 7%(23%1)2 Ve
ok 2023t S-S S7H151A — 1717) A, 45 21164

ol
l

91z Al=d @729 A
FrES 20240l ¥ 917 A,
WSl AJNAR dS AXNETA), olMdS 8 TE(1031), ojwldolvt i

W AJAR dds A5 AP A5 7A)7F gk

pud

— 233)= A% 52 SATHE A, 2025, 7. 11). 5 FE = 1%
=

3.2.2.3 73U MAAR s &£FA4

O &F4 7]
U vj2Esl 72 A AP dolEHe vAY dHoly dHdoz yFofzit
@ Ay dolgaAM = w27, HFsh 7HE sl doly AHAl 5 g3 7k A2 7ol de] ALgE)

ofr

2 7147

FBL

qd

@ HAE dHolE (A AE olu|A|-JAa &) A= Al 7]8F 7R w x5 -4 (d : NER, OCR+NLP) 2}

b

ek mpaE st v)Ee] wEA =9 vk 53] o7 FHDICOM), dAkel %71 5(EHR), w&
dE =3 Holy &2 AT 2 A7 Tokelth

i
>,



@ Aed Assh HTods AL 29 + A&7t A5 F2 FHo stolBEl= Fx7F FEa gt
ot diely A HxoF s Aol FHsy] 9gheltth
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&7 A=A | AERA Farle AgAd % Bk
s AZINF SRERAGEMAD | L m wpag)/e s APIA|E,
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3.2.3 ALE XA}
3.2.3.1 T AL

O U FFNMAREE THLE ZALS 2 Ay 775

9 (National Archives of Korea)zlolA ”
S BAH R A&t TN E g

974 gtk v, #d A5 B A%, 717 A4 AR 2 AAEEe] TR, ATAw
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o] Wi Al B9 283 vlAEs wek A77h 2024 AL ISk Bo] e Aho] &y 5}l o] A
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QE|E| % W9
<<l 30| B>5> ; <eq/L{Z 10| E>>>
<<<P 2> ccc/B i

HH2 2

EjE] Ho| =2 ofojc] £¢{
<<<128003>>> ; <<</128004>>>
<<<128005>>> ; <<</128006>>>

gy A  “TD9 <<t Z010| E>>>L<<</ 10| §>>>0]" J
R E

| =auoy Y 2lAE
128003 128004
edoEm L2 [ 128003 | [REAR [ 128004 | | [\552 3531‘_:;113?
|2700 5| |128003 | [ 128004 | | 39 | i
[AnzaEz| 0, o  uRAIE, U3I0E, ol ‘0: |AE Me| BEe

(198 19 - Conceptual Diagram of Professor Jaejin Lee’s Research Group, Seoul National

University)

23) 9 A+ “Thunder-DelD: An Accurate and Efficient De-identification Framework for Korean Court Judgments' #|%&

2 FuEdc) &4 : https/arxiv.org/abs/2506.15266



- gkZolo] EAJ (o], A A 5)S W sk E I o] A (tokenizer)E ek, AT <l
(NER) + H]4 3t A& 9% stsdolHE FSettth(A g

- EE 29 “SNU Thunder-DelD"& 2% Ul xdo] uj2ds g o538 ddsis 43
7F 99% o], 78 BF AT E 89% oldolgte AleS H 3% tHese.snuackr).

- ATYe B, dolg AE, ArnE 5 A% AT-4F B8 F54S Ao ook

d=9, AW, (2025). A E deATE 283 AEE 3 A= JHA

- A AL 7IRE Abs W AEs AlaE AdA B T d geks AAE AA 32T dolHE &8
5

d, o tE AEA(LLM)FH] Hlu HFS

AWE FR)e] B F1 AF98% o) TAHS wuasic
- e AESE wAus Asd 55 A 24T 5 A WA A9 2AGIE oF A A

- AFP NFARANL" PE AFEo] gl /1 FH TN F s Al W AEEF e
dolel Y- Adel 7% A8 7Hsde Ta Ao
- AEd, 27, A4 9 (018). A%Y NEARANAS A8 A J1e @Y 24 20 A8

¢k, s=7| 27y s3] x|, 18(4), 149-182. 7} Ut}

DRI EER

fo

O HEA= HAA 7| 5& HX]‘%ji}ve— 13 AI-OCR =Slste] HAEol# 7] 5 ¢

T A F &
Ao | -wAx 7|2E fgAgsE 93 AIFOCR =9
R +98% AAE, A4 7Hsd DB 75 — v At 48] vk vhe
il *OCR &4 WA A A uisl For A3}
A AR s OAE W AN AJNAE BEE uEsor 3

(X% 16 - Detailed Plan for the Digitization of Non-electronic Records of Gimpo City)

- AZAE SFFAFTHEASITANIA)Y 20219 FFHE FHSE AR ZRAET AgoR
ARH], AT Wol g FghF= 7IWke] AI-OCR Z=AES 3 )
- ©°] OCR 7]&2 @& #2F A2 (OCR)EE ofvel A7]A, ga, o] T 14t es: AAHNL

H, o] & Fa =4 e 2 A 7hs due dsiith



FEE WA VISEe] FAY A/ Heoly Asst-volH e den &

a

Se ARAY B3 FEW 120 Ropl A FePE-Al 14S 8% AR AR

3.2.3.2 = &AL

o 9 7

7}71 29 (TNA : The National Archives)(UK National Archives, 2022)

g 7}7] 2 (The National Archives)S Al 79 2 5 2@ uizbdn gz Al ~E¢]
* InSight®* 5 =9late], tAdE ol 7|5 &% AEI vg/) AR GAE 3
T Al - -&
54 3 AR TIEEAA HETAAFEEOINZE, 7|EHR)E A
- « Iron Mountain® &=, Al 7|8 InSightTMA] ~8 E <]
oy | "OCRNLP 713t 137 me ARg, £ 7o) fAE 7524 o, T4,
H}F A
e TERE, HetHd &5 55 ¥4
A 3} < 17,0001 o]e] 71E&E A2, 84 Age 86% ol FA4Y v Ae &4
i WE gy
T < JHIAB R, PG 7D
A | o' E4 - WU dS Ea.
AMARE | e 7IEEN A HEe Sola, WA ARl Hekeke eUl/ME ) B A

(% 17 - Detailed Specifications for Al-based Automated Classification at TNA)

O "= H7HeA @2 H (NARA) 718 B(PID A& AH29

7 AT S

[ - gxY VEE(o|HY, RIuA F) Ul JAAEAR e L AR

o (Redaction)
N F9-=(AWS, Google Cloud)7]%F NER RS- AE FRIGEHS(SSN), T4, 95
d A = gy

HE * PII(SSN, 4 &)

3 « FA AHGEA, AFEA Ao (custom entity)7]8F WA R F= A 7% L
A AL 7% N A AT AAE A ddF G Sl v od R e A

(% 18 - Detailed Specifications for Automated PII Detection at NARA)

24) Meystre, S. M., Ferrandez, O., Friedlin, F. J.,, South, B. R., Shen, S., & Samore, M. H. (2014). Text de-identification for
privacy protection: a study of its impact on clinical text information content. Journal of Biomedical Informatics, 50,

142-150.
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(VHA) -BoB A] 2=512)

T Al -8
53 « BV EE U A JNJAR(PHD A5 ©A
A | e A7 G Ed ) + 71 AT S NER(CRF, SVM) 43
T « °]& PHI
3 3} « WHAE HAZFA F1 090 24.
AA | e olw 7] Eolge 5 FHoA BlE AN AR HEY] AEs Vs UE

(% 19 - Detailed Specifications for the VHA - BoB System)

O Mtk FERAZHGUN) - oldd 715 A& &7 (Government of New Brunswick, 2025)

T AT E
=4 71 olvld T E Jbed ARt vE AR 23 V1S5S R
HawA | - 7IASE(SVM) 710 g2E BR7]2 7954 7HA] 37t
W colMd VAR
33 « A5 oMY T RIPAR FFARE Abe AW, V]S A wel H EA
(3£ 20 - Detailed Specifications for Automated Classification of Email Records — New

Brunswick, Canada)

O 7|EvEld oy A& 18l (Auto-fill Descriptive Metadata)26)
- YA 7] 20240 ~ EA
- W& gAY IFE] e d ™ (metadata) S AIZF A AAdstE dElS M8 Folth
Haley 2do] A &3 71E HEdHHE &

NEARE A4H, o]F o olrlnzEe Y Are AHa

1%
o
ko
18
Mo
o
=
o N
=
N
o
[
ol
Ao

- @7t o] 9=l AA A H7F AR, NARA AdE0] Al A4 vwietdelH o F4&

O Alwlgl A A u<=l(Semantic Search Pilot)2?

- YA 7] 20243 ~ A

25)NARA (National Archives and Records Administration) / Library of Congress / 2024.9.6.National Archives and Records
Administration("] = =7}7] 59, NARA)IA 8 F<1 “Auto-fill of Descriptive Metadata for Archival Descriptions” 3}
2l Al &A
Exploring Al at the National Archives and Records -+ (2024 29) W Use Case 5% % “Auto-fill of Descriptive
Metadata for Archival Descriptions (Planned)

26) NARA (National Archives and Records Administration) / Library of Congress / 2024.9.6.National Archives and Records
Administration("] = =7}7]59, NARA)IA 8 <1 “Auto-fill of Descriptive Metadata for Archival Descriptions” 3}
2l A ] E=A
Exploring Al at the National Archives and Records -+ (2024 29¥) W Use Case &% % “Auto-fill of Descriptive
Metadata for Archival Descriptions (Planned)

27) Al Use Case Inventory (g3o]A] + 2023 Agency Inventory Excel), “Semantic search pilot with NAC using AWS (Pilot
phase), National Archives getting a big boost from Al to transform its search capabhilities” (Oct 23, 2024).Machine
Learning Models Expedite Federal Tech Efforts” (Jun 2, 2025)
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2 LLM, AWS Titan, Google Vertex

, HI2E A3} Google?] Vertex AIZ)(Gemini t 7%

- W8 F7HIAIS A (NPRC) S % #1314 (Case Reference Guide) & o dh Wi #A124 A&7 E

Ao AT 9], Al 718F Ao &gy Y UIE /MEsta

xo

Amazon Kendra®} #& Al A ARS @83 PDF, HTML, olv|X| & tgst 29

AN B ARE Fohlla, AgAe] ARl U5 Felw GusES 29
- Wb AL WE A Folm WA U] AHEE ol o] Bixolrt

O Ay Al A4k &4 919 8l (Google Workspace Enterprise® Gemini 3+ 21)30)
- P 7] 20243 ~ A / Google

- W& :ChatGPTE ti s+ AEE Al 947 A &&ate= A8 S W8 o8

=
ok 50 9 AYS hAate ® Google Workspaced] 39 Google “Gemini” zds
Al =gt olmld <t A4, A 8o Eetolt ZElx A, 2ZHEAE 4

3.2.4 A AHA

OAE Aske] A&sks doly BEe] Fua FhE s, FF U FE BT AAgn wEs)
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dolel FA9 3 Au Azt 28 o] Fo] o
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Lo

H5 Aestes G 71E4 MAS Fol volH Ay AA dwke] dis a9

28) Vertex Ali= 72 Z2H-E=(Google Cloud)olA #l-a-8k= B3 AVML ZHE2021, 715 Al Platform¥} AutoMLS 338l ZA])

29) Exploring Al at the National Archives” — NASS Winter 2024 Z @A €]o]4- Create an Al based knowledge articles
chat interface for CRG documents (Planned)

National Archives getting a big boost from AI ---” (Oct 23, 2024)
30) https://workspace.google.com/blog/customer-stories/thoughtworks—gemini-google-workspace?utm_source=chatgpt.com&hl
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Aol A= LLMe] e/ AHEE Fxstr] 3 716k AR RA S/ 599 3% Al
T A8 715S A% & o]E &8st #WE golE o]~ (Vector DB)E 5311, ¢]& 7|We
Z RAG(Retrieval Augmented Generation) T+Z& TdaA 2 AFolA #3533 RAGE dwkd<l
A AN T4 RAGE €38 =7 943 RAG(Condition-aware RAG) WAooz HAA ALY, ol&
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21 = o

category._se:

category_tertiar
function_description

“chunk_inde

(¥ 20 - JSON FORMAT)

O 59HA: Vector DB *5 (3ol A T2 33 As)
- JSON ¥#io g A3 53U Vector DBE WA S}7] 93 dx}

@ rer2 Te p$ uv run load_document.py
mbedding LLM: ollama
home/1lmuser/work/reclassification/qdrant_fastapi/fastapi_app/load_document.py:25: gChainDeprecationWarning: The cla
Es ‘OllamaEmbeddings® was deprecated in LangChain ©.3.1 and will be removed in 1.8.8. An updated version of the class ex
fsts in the :class:‘~langchain-ollama package and should be used instead. To use it run ‘pip install -U :class:'~langcha
[n-ollama‘ and import as ‘from :class:‘~langchain_ollama import OllamaEmbeddings'‘.
embedding = OllamaEmbeddings(model=embedding_model, base_url=ollama_url)
Qdrant connection successful!
¢ Connected to collection: col_document
etecting file changes...
iletime: 1766u31898.8, dbtime: 1768431898.
iletime: 1766431938.0, dbtime: 1768u431938.
iletime: 1760U31839.0, dbtime: 1768431839
iletime: 175609u5UU.0, dbtime: 175609U5LL.
lo changes detected.

(¥ 21 - Vector Database Creation)

333. 7= 2%

text - |organiza ¥ cat - | category_secon(~ | cate | function_description  Irecord_sefies - |elapsed - | review_check |~ visibility_type < visibility~ [justification ~]docid [~]chunkf
o e AR oleE BE  elAeln | 245 elAr 22T CQAREETE 302 2T <A ST, <HBH Ho= Z071-000)
o B e 247 el 23Ty colneay 43 <lAISFIES, <3N £ He= 201-000)
o B0 2= | 243 el 23T (ENEEL] AL <BIADISFIES, <HBH 5 Hes 201-000)
o A3 0 28 2| 245 olAr T (L] ATt <QIApISFES, <BIZA = He= 20100
o A0 35 2| 215 oAt 28T el B <@ATISFIE, <HBTH = Aoz 207-000)
o) Mg 28 o 2| 245 ol 23Ty <ol BT 304 2Tt <@l ST, <3 = Ao= 201-000
) 22 2 3 25 i | 247 olit 23 COAREETNE 3058 AT <QIAT| SIS, <HIZH =227 He= Z07-000)
o = oE2eligE 3E A 2| 24% el 23T CRAZEED 304 D17 <PIAPIZTHES, <Hl2TH 2225 Hez 207-000)
o gzl AR IEE oA 2| 245 el 23T I 132 <217 8715, <HI7H 2237 He= 201000
oue 53,0 E=E - 2| 245 elAr BT colngE 12 <EIAISTIE >, <HlB) 2237 Hez 201-001
© EHRH R 2= A o] 2t% el 23T Qs S <QIAPI BT, <HIBTH 282 Hes 201001
e EE T 2| 2% elit 2T Qs B 01 <RIBS, <3 2829 Hez 201001
O 2B o] 2t A 28 AL | 247 elAr el 13: < QIA7IS71E >, <HIZTH 2227 He= 201001
O HEZAL: HAZA 23| 38 AR | 25 ola BT B (eARE A 012 <A ST, <HIBH 223 Aoz 201001
O (2 8re 328 QAL of elubx] Mexl g AAM (32 A8y, 304 A 7|58 HA <8 HISH 2230 He= Z01-001
o 2 229 N30 25 S0 2o9Y guE BEE 5 AT (222K 31 7|28 BA <2 42 2829 Hes 201001
ok =8l gsl 2E S0 228 guE B2A 5 AT (32X 1 THI <3 A =222 He= 20100
o¢ 287, (62017 aF o4 10 3odlel gets, HEA B 4T (32H A W Z3 7|88 TH7 <8437 2237 He= 20100
0¢ 2re 328 B8 o S0 3RE BN, HENE AFH (32N, 208 UFIISE TAY <2 HBH 2227 Hes 20100
o¢ e 2ee N EE TS S0 3980l gUtY, HEX & AT (I2R M), 304 1F7ISE B <8 HIH B2 Hez 201002
o« 298 YBAUANS S G BE A g 0 2edo| gurs, B (2ed A, 2048 0 HE <8 2 £l ez 201002
o 2489, (630l O g S0 BRel| s, S AT (22 AS), 308 01Z7IGE HHI <3 BB 2227 He= 201002
o« N L ATEMY o1 ?Z 10 3THY HINT B HAVIS, (W77 S 308 AT <JoigHeBREY I 2237 He= 2071002
ok Sieye 2t 2 E 3 0 e8lo| giaNF TE HADIE, ¢HE 04 BT JlsadeEBE I 2839 Hez 201-002
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AH Fe3 WEDBe) 27 A& o HE Bee 2ashe Yoz FHET
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O 3N 8 24 Z2A~
- INFEE HEH R AAF AFES V|FOE 63 759 XETRE v|Hlo g oyl o] A
e cla=
- FMAEFAAN EFH v fFFo] ‘vl A A bR G, I B HE
TN A HEFAA 6%, 77U x¥8H A HF: ‘FEINE AASIH, O 99 A
“TNZ Ao
“SHIREEEN H|Z 74 “H|Z2H”
74
No 68,75 Yes
ZEt
"2 S TEL U2
(¥ 25 - Decision—-making process)
O Al 24 A3} F+x(JSON Hksl 3 2])
- FHFHom Al Edo] &4 w4 ¥ mAds HE AdE FEsta, AT st Ade
JSON F Ao =z w&si 1 Fx& oflet Zoh
- HEg HEA F Qe nAEAR EAQeF MEDB QYA JH & 2t vk
Key Value & H| 3L
disclosure_type v/ 3 A3t /8 F /520
re_reason Hl 7 AR Al1E ~ A%
re-vpe DWPS ) 2R AE 49
dw_type
doc_summary AE A 89 A9
re_reason?2 foke] RylAel A
.. ¢ nj A Hsl A" RE f3E A "HEHT": 2, "name”: 1,
PH-COUIES % "address”: 1
. _ Ntype/f: Nﬁi}_]{'ﬂi”
H] Al H zqy_ IS s
pii_value 1Ak B @ "value”: "010-1234-5678"
chunk_index WE DB a2~ gk 702-0038

(% 23 - Key Value)



"re_type"i ”®_4“,

"Up_type”: ni%_ig_i%uy
”d\V typen: na-oﬂxo{AE!rﬂm
"re_reason": ", (M[4=#, H|5Zxx) H6=",

"doc_summary": "sxZA FEx AP HFM \n\nxxE TG \nl, FFQ ZE'c,
"disclosure_type": "H| & 7",
"re_reason2": "EEF [ EAMe HEHE HAMOIH, HEM= HEAES
"pii_counts": { "MIIHZ": 2, "name": 1, "address": 1, "contact": 1 },
"pii_value": { "extractions": [
"type": "MSIHST" "value": "010—1234—5678", "validated": true, "validators": [ "regex", "rules" 1 },
"type": "HMBIHSZ" "value": "02—-9876—5432", "validated": true, "validators": [ "regex", "rules" 1},
"type": "name", "value": "€ Z-E", "validators": "Only_LLM", "confidence": 0.95, "validated": true },
"type": "address", "value": "ANSEYA| AT HIG|2E 123", "validators": "Only_LLM" },

{ "type": "contact", "value": "010—1234—-5678", "validators": "Only_LLM","validated": true } ] },
"chunk_index": "Z02—0038"

PLEPS "
= O.. ,

[0

29| %

O

N e N

(% 24 - Example of JSON Response)

3.4.2. LLM 224 £4 % 2 89 27

- LLMS #83te] 2AAE/E 37 Asirie diolA b8xE FE3A0] Basteh ozjd
0 "2E F3Zo] 7b5 3 Searchable PDFE w02 319

- o|wA 7Ivk PDFE OCRE A 83te] F&dtw A8 5 slon, oj#Ae 4 OCRe A48 &
AT AP EC] glef, ¥ Ao HMeE HelymE A9l

H2EE 2holde AREA ¢ BE FAA e grER FEdgon, grE

_l

FZo] A}RE EES PyMuPDFLoaderZ A-&3}sith.

self.prompt_template = """

{document_text}

o =Z]

: {user_question}

(Z19¥ 26 - Promptl)
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- ot A AR AT dad REdE £ §8 3 2o Aot

model A 2 8%k A QAR
1L BA #3834 A% Z7A
2. BA 74 5
* ATl AR (AR, FUSENE, F4, A=A, H9)
# gl AR (718, 29)
* AR WS (AWE Ax AR) .
Gemma3 £ A Ao oA 10.379%
* A7 A (B9, MR, #a A
* SA AR BE

x LA AF3F

3. (BE AL

AT ] g

o ARAR ATA (ARABRTA)
BN P T o

1. A 18 H G2 AX

£ Ay
s FUESAE
* T
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2. wxA| 2% ¥ Al AR
« WHTe ¥
3. A3 AW G el He A&
* o AT
AR ddEd
o AR ALY
P AU E
4, xR 48k G- FH A
5. A5 T Al
w0 AR A9 B ATA 712 AR A
o 3] A9 e
¥ VFIFLEE _
llama3.1 o] A AEe] el 21.077%
R

+gnel Ao Y@ o)
- ATl gl mEaEEa e Fod Ran

YA, Aol® 1 gMAel @A Rt
- RTAL Y

Al Ae obF #e Ael oBAZ Aol
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g (A EE 7
7. wxA| 78w 31X WES AL

¥ OX ¥ X X X X X X ¥

s A] Bl sk

il

exaone3.b | - IAFA AR (H9], 713) 1.035%




model

- A AR BE
- A AR (BT 713 &F A7) 717D
sk FEA] 8 ek

AR AP

wx ] T

1. A<l &, A4 %)

2. I AFAC) T, X“”l)

3. AFEA, 42, W) -
L EIE P &ﬂ) 10.190x
5. AT AARATRA, -
6

7

8.

(

gpt-oss

13
iihy
i

Z2A AR(EHA, OM = =)
L3 We ARHA T AL Y7

Avd-e

AN RE= A9

q

—

(% 25 - Type Classification Result)

model a3 goF 54 A8 A7

Gemma3 HgetA aofete] FES A3 10.3719%

llama3.1 LS ARt Bk B2 F5S ackstal s 21.077%

exaone3.5 HgstA aofete] Fd& At 1.035%

gpt-0ss AAstA f.okste] S AT 10.190%
(3£ 26 - LLM 79 &8 A7)

3.43. LLM 224 I3 2 Abf dd 23
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- oldlE: MEDBOIA AAE Avel F7bA0E o FAR D AG B Aot
model SN # 2 AT B A QA7

{
"disclosure_type’: "H]& 71,

G 3 're_reason2’: 'AlFH FA7F AR LI AAXTE obd, Aol I H A A 5.877=

cmima AE A4 A% AFAGYE AAAE BAARAAA AFA o WY A Ol==

S 93 gloey, AFAMe HF ZAE % FAIY
)
{
're_result’: True,
're_reasonl’: 'Y L3 AAA FAHG YEo] dAFYTL’, ‘re_reason2’:
AEe] 'AT Aol divde] e AHEo] WAEo Ju, ARA HAA e EA

llama3.1 AAE & SAAR FEE g2 7 U 455& PG4 4E A7) 7HEs o 5.227=%
5FoE 7zke] PAIHO Qlof, A4S AAA st AoE ATEY
1=
"disclosure_type’: 'partially_disclosed’
)
{
"disclosure_type’: "B]& 74",
're_reason2’: ‘I O FAE FAAA HFA Y, AAAE FFAAH LY

exaone3.5 HAF 24 HEs g dE #AYYUY dA AEFEd EAe ZA7A9 F3% FA 1.219%
A5E 233 A LS G o] o Y3 drko]u Aol RidEo] 9}
A gFHEUTh mEhA ol AR A AAA sFEA dFUT
)
{
"disclosure_type’: "H]& 71,
're_reason2’: '#& FAE ?%‘X“‘jrﬂ d3lof AZFHE FFA N, AAA (AL

gpt-oss = 9y AAol ofd A W& TAE T vk AAAE IFADAAII} 10.278%
T AR FAolH, o] FAE 1 AHA %74]‘{1 Aol Bz AAAM st %
)

(% 27 - Type Classification Result)
- llama3.19] 4% AiLshA] 22 Ul§, J99o oz FgHstdon ymx] 3709 mde AA

SHAl B S et 28 A FAdAE 7 WEA A9E d EE2 exaone35 ©] ST

model A g of A2QAZ
Gemma3 | AAsHA SNz EL ATE AETH 5.871=
llama3 SMEE delw AFaA Adete= AtEE B 5 5.2271%
exaone3.5 | AAsHA TME E ARE HEF 1.219%
gpt-0ss AAstA FNE R AFE AP 10.278%

(G

28 - Results Summary by LLM Type)
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3.5. “o] &2 #EH W4 J|FE AT 7T AT

351 7d ZE2AX

e
=
e

O M YN PE A%
- HEA W R s 8, AR 249 delds), MY EA4Ee 47 AEd

F el soluals Ao LLM 38 438 Zedsn 7483

- AAE 9 QdEE 98 e Azoutzt solZ A sl B A4 5 AxE A

AR BiES AABT AAY A Fa hxb obds 2k

HYPHENS = dict.fromkeys(
[ord(c) for c in "---

)

FULLWIDTH_DIGITS = {ord(f): ord("e") + i for i, f in enumerate
FULLWIDTH_ASCII = {ord(chr(@xFF81+i)): ord(chr(ex21+i)) for i in rar
f to_ascii(text: str) -> str:

""“Map full-width ASCII and digits to half-width."""

return text.translate(FULLWIDTH_ASCII).translate(FULLWIDTH_DIGITS)

lef normalize_hyphens(text: str) -> str:
"""Normalize hyphen-like chars t

return text.translate(HYPHENS)

f collapse_spaces(text: str) -> str:

return re.sub(r”[ \t\f\v]+", " ", text)

(¥ 28 - De-identification Preprocessing Steps)

= A2
(" (2:(?2<N\DI(?<=\n))"
" (?P<yy>\d{2})(?P<mm>0[1-9]11[0-2])"
r(?P<dd>0[1-9]I[12]\d|3[01])"
FHUNS2HS r(?2:L H0,1}-)?\n?"

r/r\n?/r
r"(?P<s>[1-8\d{6}"
" (2:(?ND(?=\n))")

i (r\b(7:01[01678910\{ 1,20~ \STAA(3.4)[- \sIA(AND”, FLAGS)
(Qurds A9)




A5

(r"\bla-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]-\[A-Za—z{2,\b", FLAGS)

(r"(?<N\d)(?\dl -17){14,19}(?\d)", FLAGS)

(r"\b\d{3}[-\sINd{2}[-\s]\d{51\b")

Helesmwz (" (?<NAN{6}H - A\sINATH?ND")
ik (r"\b\d{2,3}[7F-F Ns?\d{41\b")
*H s (" (?<NANA{Z2HASIAAZHASIAUGHASIAD2H2ND (7 <N\ 12} (?ND)")
o] (r"\b(?:[A-ZHINA{SH[A-ZH2NA{7})\b")
AzHE (r"(?<N\d)(?!101[016789N\d{7,8) (?\d[ —1+){10,14}(?\d)"

(% 29 - Regex-based Extraction Candidates)

def _rrn_birth_ok(yy: int, mm: int, dd: int, s! int) —> bool:
# Determine century from the 7th digit
if sin (1,2,56):
cen = 1900
elif s in (3,4,7,3):
cen = 2000
else:
return False
try:
datetime(cen + yy, mm, dd)
return True
except ValueError:
return False

def rrn_ok(num: str) -> bool:
""Resident/Foreigner/Corporate-like 13-digit checksum (RRN/FRN family).”””
n = digits_only(num)
if not re.fullmatch(r"\d{13}", n): return False
ds = [int(c) for ¢ in n]
if not _rrn_birth_ok(int(n[:2]), int(n[2:4]), int(n[4:6]), ds[6]):
return False
weights = [2,3,4,5,6,7,8,9,2,3,4,5]
s = sum(dsli] * weights[i] for i in range(12))
check = (11 - (s % 11)) % 10
return check == ds[12]




9= Abe ol

KEYWORDS = {
'rn_like": RIS, (NS, FUESWE, RRN, ") 55 7o) 5 S5, 192",
"brn” "ARAEE, AR ES, AR S AR EHS, ARG A,
rcorp 13" ["HAE 2 rwol S =W s Mol Sy rHolM B, el ]
"yehicle”: ["zF=F, %i{” "ARE A, AR S, e B,

)

"driver”: ["¢ AWM, "HIHE" "EE2AE"]
"passport”s [6171", "1 A 57, “passport’],

raccount”: ['AIA, "AFWEY, A, EH, H R, 1ol A7, Al A, e, 1B,
"internet_id”: ["ID”, "¢}olt]”, "AI A", "username”],

"case_no”: ["AFAWME "AFARNA T reX TBA PR R AL A A

"military_id": ["=®", "-Q1”, "ROKA”", ”ROKAF” "ROKN", ”E 51,
”priSOl’ler_id”i [rrz Z’\_Eﬂiuy !!:‘,\_63 Eﬂi”, ”‘F%%i”, " ——, ;(é] //7 //EEZ‘:H]
Hhealth insu: [,/ﬁ%iﬁt—l”, ”i@ %Hy rrx}zj' _t;‘:_/\E]H7 //94 —\EJ—Eﬁc—l”],

)

}

LLM 7]%F 9 H S @ 732719 2SS S84 £ 53+4 Ald & LLM(Large Language
Model) & HeFo], F9% oujE 7|vte g g FdA# st Tue HEd A9 o
H 604 7|F=o 2 LLMo| dgsit), ol LLMo] £We 7Fo = AustsE 38 34 2

e,

£ verify_ candidate(self, type label: str, candidate: str, context: str) -> LL
and self.11lm):
se, type label, @.8, "LL

self.1lm = ChatOpenAI(

max_tokens=128,

(29 29 - LLM-based Context Verification)
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A oR 35, FHAF, 95 43S AN AAAERUE, AFNse

o WAME WPAR(ET AP fPo] fUAW FEH ASE AU AYAESUE,

HE =&3F 47)

("corp_13’,
("account’,
("account’,

("account’,

'800101-1465578", False, True),
'800101-1465578", False, True),
'010-1234-5678 ', False, True),
'02-9876-5432 ', False, True)

model =AY A s A AHE HE A A QA2
{"is_match”: true,
"label”: "account”,
"confidence”: 0.95,
G 3 "reason”: "T WA AFHZ AAlE '010-1234-5678' 2 >3 AFHZ} FAF 0.051 %
CMMAS | & gajoln, dgxq Ane ARE AFH] account FFol AFacim ger | TH
I
* 47) BF true B HHIHQF)
answer=JSON ¥ 2] A7 & S}
{ "is_match”: true,
llama3.1 ::label"’i ”ba/r,l.k_account_number”, 10.126%
confidence”: 1.0,
"reason”: "FUEFHE} account FHol P, Al 23 AHUIT
o AR FAS Byt }
{"is_ match”' true, "label”: "account”, "confidence”: 0.95, "reason”: "FF FH.
TAge] FREENS A7 dAen, ditqor FrRIFEHITE Il 4l
2 ANG N Auz AR GAR NG AUz AP - glol AY
exaone3d.b | @ ¥z Adgyh) 6.843%
sfies FUESWE A% o9 ARNsE AW, WgH A A9 A
wEd A4 f90 A2 # Utk B sl me ANEE ASFATUG
ek v 4AF v)Eel dasiud 7Rl g9le] Had = deUnt
"is_ match” false 47§ E5 false
- "reason”: "The candidate \"800101-1465578\" follows the Korean resident 16.441 %
gpLross registration number format (6 digits-7 digits) rather than the 10 digit ’ -
corporate number format expected for type corp_13."}

(% 30 - Type Classification Result)
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model A3Q of A QA|ZE
Gemma3 | 471 B S84 QA &= 9.051 %
llama3 1707 E3 o, 3¢ (over-generation)©] Ay sh 10.126%
exaoned5 | 1707F E3 o, 3¢ (over-generation)©] oAy sh 6.843%
gpt-oss | 47 BT AEsHA @ 16.441%
(% 31 - Results Summary by LLM Type)
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Gemma3

"type”: "organization”,
"value”: "AEA A ZA"
"validators”: "Only_LLM",
"confidence”: 0.9,
"validated”: true

"type”: "address”,
"value”: "(F AT 71 F4 71AD,
"validators”: "Only_LLM",
"confidence”: 0.8,
"validated”: true

}

# " EALAZR, "FRTR] 71 FA VIA)E AE

N
g
fo
B

6.780=

llama3.1

{ "type”: "name”,
"value”: "HAFS (P,
"validators”: "Only_LLM",
"confidence”: 0.9,
"validated”: true

"type”: "address”,

"value”: "M EER A dT "HElEE 123 (94E, 00089 10
"validators”: "Only_LLM",

"confidence”: 0.9,

"validated”: true

i\);u

}

s 0%

& BT dEe

N

Rout AT I POEETS she] AAR <

8.406=

exaone3.5

"type”: "contact”,

"value”: "010-1234-5678 (Fol A 3}) / 02-9876-5432 (A}-€)”,
"validators”: "Only_LLM",

"confidence”: 0.85,

"validated”: true

"type”: "organization”,
"value”: "3 AHA",
"validators”: "Only_LLM",
"confidence”: 0.6,
"validated”: false

}

* "3 A}91"S Z ZF] (organization) &2 &3+

4.747=

gpt-oss

{ "type”: "name”,
"value”: " AF w7,
"validators”: "Only_LLM",
"confidence”: 0.9,
"validated”: true

thpe//: ”name”,
"value”: YL,
"validators”: "Only_LLM",

"confidence”: 0.9,

12.090x=
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def filter_names(names: List[Dictlstr, str]l, exclude_names_input: Optionallstr]) —> List[Dict[str, str]]:
AL olgS WHY (FRE TEE valueRt W)
if not exclude_names_input:

return names

e

# ARE FE TALAA AYE value 55 F
exclude_values = set()
for value in exclude_names_input.split(’,"):

value = value.strip()

if value:

exclude_values.add(value)

if not exclude_values:

return names

print(f"[INFO] Al €] o]& 55 ({len(exclude_values)} 7))
for i, value in enumerate(exclude_values, 1):
print(f"[INFO]  {i}. {value}")

# Al 50 gl dE% FHY

filtered = [item for item in names if item[’value’] not in exclude_values]

excluded_count = len(names) - len(filtered)
if excluded_count > 0:
print(f"[INFO] {excluded_count}7] &=o] A2 ¥ &)
excluded = [item for item in names if item[’'value’] in exclude_values]
for item in excluded:
print(f"[INFO] A€l ¥ [{item[ type’]}] {item[’ value’']}")

return filtered
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- A E B0, ©e AAE Aol Y TP (GEMMA3 = LLAMA3.1-8b)& &&3te] Az
e #HAgetn =4 FEe Bad oo iR EU(EXAONE3532b EE
GPT_0SS-20b)& % A3t nAY 7S AAF=E 34}

- ©o]2]3 %+ LangChain 7|¥F Ifo]Zgel v 274 £7]
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A= NI AAN HA o] 23S Fol HF RS AASES FAE &2 Abdeln

prompt3 = ChatPromptTemplate.from_template(self.prompt_template3)
logger.info(f”self.prompt_template3 : {self.prompt_template3}”)

Ilm = ChatOpenAI(
model = os.getenv("LLM_MODEL_NAME_GEMMA3"),
model = os.getenv("LLM_MODEL_NAME_EXAONE35"),
model = os.getenv("LLM_MODEL_NAME_LLAMA3.1"),
model = os.getenv("LLM_MODEL_NAME_GPT_0SS"),
base_url="http://localhost:11434/v1",
api_key="ollama”,
temperature=0.2,
max_tokens=1024,
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