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[Abstract]

This study proposes a novel automation system that integrates Optical Character Recognition (OCR)
and Retrieval-Augmented Generation (RAG) technologies to enhance the efficiency of the ESG
(Environmental, Social, and Governance) document review process. The proposed system improves text
recognition accuracy by applying an ensemble model-based image preprocessing algorithm and hybrid
information extraction models in the OCR process. Additionally, the RAG pipeline optimizes information
retrieval and answer generation reliability through the implementation of layout analysis algorithms,
re-ranking algorithms, and ensemble retrievers. The system's performance was evaluated using certificate
images from online portals and corporate internal regulations obtained from various sources, such as the
company’s websites. The results demonstrated an accuracy of 93.8% for certification reviews and 92.2%
for company regulations reviews, indicating that the proposed system effectively supports human

evaluators in the ESG assessment process.
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I. Introduction

AP ARl n, el B A AE 07

s 9lo0f, EXIAFE-L ESG 4YE $9l 371512l ulg

AT 28 P UAShE e BE, 7199 Al

AS i 24 275kT ok 7199 SRSt K47k

g st 71z0] AT TN FH(E), AR(S). A

HIRA(G)S 2 HIANSA ATl $771T 9l Solct
.

olF SsH: ESG AU g7 St 7I%o] o
gt oJUMEEe} Y|torRE AY UEEY 9o,
A AAR = ESGY Eﬂ‘* A7t et A Qlot
%LH ZI9EE Aol Ead £ 7]E2 EUE ESG
= 3ot d% S Hilste & et &
0] }\(-)] ESG Aal= x4
VRIS %511 %711 e % 20239 7%
16171 Ab2 ofAls] o]58h #%Ol'l} BESG JE SAIE 9
s ol 7191 S5A= 22, A B9 FUiglAL
oF F2lato] digt glolH =8} g sttt ¥y, ke
9] 7]}do] A% AlAISHA] X6l Q= Zlojch
ojfd 5ol Al 44, FESN EU 35 AAL
A)&(Corporate  Sustainability  Due  Diligence
Directive , CSDDD)o] 7HAEQich Ao cfsh
ESG Aal 2&ojU Ay Mel= 22 41} oY, &
s2ofoll tigt Aol wtAleke Zolct. olof wet & of
71de Bhler ¥Ed ﬂoﬂ tiet ESG 37t =%o] 7H&

3uY 13% 93t ESG ’%§7T0ﬂt AR AER A%
W et 23 5 o2 WAV 29 Ur
4 3% SJAF Utel 2ol B&EStEA] of
AlZto] 2QE|, JEA] ez
) b ARE e Edic
A Lo A= st 2} Q1Al(Optical Character
Recognition, OCR)[1] 7]&x} AN =7+ A (Retrieval-
Augmented Generation, RAG)[2] 7|&S &&519 ESG
HNE AES RfE0g Adksts RES Jutsl, sl »
Y AE=E d5To=EN, Al 357 WAL S
9] 7Hs/d= &IstaLAt skt

ojojA]= 20lM = saY HEE YT ESG Bt 2
i NFAE Abseto) ol tisl 7HFstAl Ad2fst,
MNFHE AFsstol] A2 OCR 7|&2t RAG 7|&of sk

r&“ rlO
oEL

gotEtt. oM oA AmE 7= M
BB, o)2 hidste] & Aol H|xstsh] 948 Wy
AAFITE ARoldE AlEe REg A4 U Boksher]
82 ESG A&t SRl sl Ayt 3ol
AIorst L8 Efj2 Apsdl nES Falste] ALt 4
B2 itk oiRgoR SN 2 dao) A2}
3% Aol ofs) 71&ect.

l‘[[‘

oll

II. Theoretical Background
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1. ESG Assessment
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1.2 Benefits of Automated Document Review
NEAE AFEERE OCRo|L Ao} AJ2)(NLP) 5
ARY 7142 2gatol 2AL ojulx] malo] xatg
AE AHYE KJzog ZE U AZst= D ZNAE 90
Sict. oleigt AlE e} AlARlY] EQoR HRAE K]
HP}\HE‘}‘C—. 7 5_ o]x% QEE _,4/\2}0} A o]on;] 1%73
A0l AR} U1§ Ao 2 MYl 29

22 TAAE & A

S

Eﬂ

—_

kM of

*»’
>

2. Technology Overview

2.1 OCR (Optical Character Recognition)
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2.2 RAG (Retrieval-Augmented Generation)
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III. The Proposed Scheme

1. Limitations of Existing Technologies
1.1 Limitations of OCR Technologies
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1.2 Limitations of RAG Systems
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2. Improvement and Optimization Methods

2.1 Proposed method for OCR Technologies
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2.2 Proposed method for RAG Systems
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IV. Experiments and Results

1. Experimental Design

1.1 Selection of ESG Indicators
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Table 1. ESG Indicators and Supporting Documents
ESG Indicators Documents
ISO14001 retention period
ISO50001 retention period
ISO9001 retention period Certificate
IS045001 retention period
IS037001 retention period
Family-friendly certificate Possession Status
Anti-Discrimination regulation
Workplace harassment regulation Corporate
Statutory allowance regulation Internal
Violation reporting regulation Regulation
Whistleblower protection regulation
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1.2. Data Collection Method
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Table 2. Scale and Composition of Collected Data

Document Count

Certificate (ISO, Family-Friendly) 161
Corporate internal regulation 258
Total 419

2. Experimental Results
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2.1 Reviewing Certification documents
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Fig. 3. Process of Reviewing Certification documents
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# oo =

image_path = "

# T g =8
(company_name_ck, name_include num, max certification,
max_certification_count, best ocr name, best_ocr_result,

final start_date, final end_date) = determine_result(image path, company name)
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Fig. 4. Result of Reviewing Certification documents

2.2 Reviewing Company Regulations

AU FE S A= A0l digt glojokx &4
HE @9 A7 5 6HAR /JET, [A Z2AA
+ 13 59 Ztt.

1M B0 U= F4LE FIREN0 e x ofg T}
—

[ =||u

it IRE

HEE2M

1. 200[0}2
L 3 @M U #C)/EE 2xi0fs et § S| SElE X
{ 1

“page”:1, ‘@J

“headers”:[-],
“footers™: None

sici/Fe] 2ol lci/FE HE AR Y HoIX g

Q
'@‘ RN

1g 3= 283
HlO|O}2 & NPt MAE FF FRE HAESOIM HCi/FE] AH

©

AR 2E8 QOIEIS 25100 2H X BIZ By
=
3. colgf (=]

Eu [=|> ==

2. 4O|Ef
LR
xxz)

—_=
- —

2| gz
YAE




34

Journal of The Korea Society of Computer and Information

Q

4. Ydg

22 2R GYE chunksof 2HE 2UE HB

5

[0.192, -0.074, - 0.356]

{0.011, 0.206, -~ -0.183]

23} 2% chunks

L ER R

=

ClolEf 3

©)

5. 9eEs
o4

A2} Fejof ci¥l Ensemble Retriever® HIM3E Y

- Ensemble Retriever

FAISS 2]t Vector 24

EN

Vectorstore

hmmnnmﬂ«-rrnﬂ--ﬂlr

o

BM25 Algorithm

-

==l'e
24} 8 chunks

"-nnn--'w*r--!-—ﬂfnf

e o
e e i s e
o
Messsssss s

Reciprocal

Rank Fusion
HE Y WY

'

Top-k
Relevant chunks

(i

Q

6. Bt 4y

HEHE HAAEF LLMo]| HEI0] Felof the g 4y

ce0e-
"7

Relevant chunks WEE

LLM St a4

Fig. 5. Process of Reviewing Company Regulations

= wAl Eﬁﬂ folorx &4 75.*%*% A A&

Aol b ps
ke ald, F
o, o2 9 —F&H
4. 24 ol =

E' J_L}ol- }7

HAEZS
==

] ol o,

]o]E1 Bst

=

UHg DAl A= 5|70 20 F7H¥ 'ko-sroberta’

g 32 IR A HE R ¥

Atdo] AlsgE|n, ojujj A/dH dHd

FHoje 2 Z85]7 =t

APgE A Ao A= FAISS 718t “1151 A8t}
ZAstE] ‘oJArE AMY'S & A

km
Xn)
u
“rTm

N 3= 0]

oO—uw

8} ojot A YU ZMsk whgo] M
oA ZME EAL sl LLMo

re-ranking 1S ol LLMO| §%¥ 455 St

4 =S ApgZE ol A
OPAIZO 2 T AP TAOIAE LM ZEmEe) A)
928 €8 A9 58 YO0l o 1/0}% Fej2 4%

10] M
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Fig. 6. Result of Reviewing Company Regulations

3. Analysis of Results
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3.1 Analysis of Certificate Review Results
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Table 3. OCR Accuracy for Data Extraction (n=49)

Cert. Type Data Fields Accuracy (%)
Company name 97.0 %
ISO Cert. Certificate name 100 %
(n41=33) Initial issue date 939 %
Expiration date 97.0 %
Family- Corr.u.)any name 938 %
Friendly Cert. C(Ier.tlflr?ate name 100 %
(n2=16) Initial issue date 100 %
Expiration date 100 %
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Fig. 7. Example of ISO Certificates with Inaccurately
Recognized Initial Certification Date
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3.2 Analysis of Certificate Review Results
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Table 4. Detailed Regulations List

No Detailed Regulations

1 Anti-Discrimination

2 Workplace harassment prevention
3 Statutory allowance payment
4

5

Violation reporting
Whistleblower protection
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Table 5. Accuracy of RAG system (n=77)

Detailed Regulations Accuracy (%)
Anti-Discrimination 948 %
Workplace harassment prevention 948 %
Statutory allowance payment 935 %
Violation reporting 932 %
Whistleblower protection 922 %
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Table 6. False Positive and False Negative Counts

Detailed Regulations FP FN
Anti-Discrimination 1 3
Workplace harassment prevention 3 1
Statutory allowance payment 0 5
Violation reporting 4 1
Whistleblower protection 5 1
Total 13 11

Table 7. Distribution of False Negative Errors

Error Source Count Ratio(%)
Retrieval Error 1 9.1%
LLM Generation Error 10 90.9%
Total 11 100 %
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V. Conclusions
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