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Abstract

The extraction of chemical composition data from nuclear Quality Verification Documents was inefficient, as
processes including page classification, table localization, and data transcription were carried out manually. While a
preceding study automated information localization by detecting table regions using deep learning, the final data
extraction remained a manual bottleneck. To address this, the present study proposes an automated pipeline that
completes the workflow of chemical composition extraction by applying OCR with additional pre- and post-processing
to detected table images, thereby generating structured data. The proposed method achieved an extraction accuracy of
90%, which may still require partial manual review, but its significance lies in being the first to propose an
automated pipeline that connects all stages of chemical composition extraction and verifies its effectiveness.
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Fig. 1. Process flow of the proposed pipeline
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Fig. 3. Visual comparison of OCR results before and after table line removal pre-processing



HE] 2 (Multimodal) TR Aol ZE(LLM, Large
Language Model)®] =& A&ty Stk HE|RE
LLME ofm|A|e] AlZtd Arel H2EQ lojd

HRE BUHOE of3) % FEY 5 o, AFA

TAAME HolE Fxo EHe 13 A3

2a Q4 2 dole T2k shsd ol
shol mepelsh AUFOEA, A4
B 7w ok B AAE s

A A EFAS sk Ae FEE Itk

¢

rr M
(e}
K
=3
jn}
o,

References

[1] Z. Raisi, M. A. Naiel, P. Fieguth, S. Wardell, and
J. Zelek, "Text Detection and Recognition in the
Wild: A Review", arXiv preprint arXiv:2006.04305,
Jun. 2020. https://doi.org/10.48550/arXiv.2006.04305.

[2] G. Min, A. Lee, K. S. Kim, J. E. Kim, H. S.
Kang, and G. H. Lee, "Recent Trends in Deep
Learning-Based Optical Character Recognition",
Electronics and Telecommunications Trends, Vol.
37, No. 5 pp. 2232, Oct. 2022
https://doi.org/10.22648/ETRI1.2022.J.370503.

[3] D. Baviskar, S. Ahirrao, V. Potdar, and K. Kotecha,
"Efficient Automated Processing of the Unstructured
Documents Using Artificial Intelligence: A Systematic
Literature Review and Future Directions", IEEE
Access, Vol. 9, pp. 72894-72936, Apr. 2021.
https://doi.org/10.1109/ACCESS.2021.3072900.

[4] S. H Lee, S. B. Moon, Y. J. Oh, S. W. Park,
and H. Y. Lee, "Deep Learning-based Automated
Detection of Chemical Composition Tables in
Design and Construction Documents of Nuclear
Power Plants", Journal of KIIT, Vol. 23, No. 9,
pp. 75-83, Sep. 2025. https://doi.org/10.14801/jkiit.
2025.23.9.75.

[5] L Christian and G. P. Kusuma, "Improving OCR

Low-Quality Image Using

and  Post-processing Methods",

Performance  on
Pre-processing

International Journal of Engineering Trends and

Technology, Vol. 71, No. 6, pp. 396405, Jun. 2023.
https://doi.org/10.14445/2231538 1/LJETT-V7116P239.
[6] K. Jaiswal, A. Suneja, A. Kumar, A. Ladha, and
N.  Mishra, Quality
Handwritten OCR  Models",

International Journal for Research in Applied

"Preprocessing  Low
Documents  for

Science & Engineering Technology, Vol. 11, No. 4,
pp- 2980-2985, Apr. 2023. https://doi.org/10.22214/
ijraset.2023.50664.

[71 J. J. Kim and C. B. Kim, "Implementation of
Robust License Plate Recognition System using
YOLO and CNN", Journal of KIIT, Vol. 19, No.
4, pp. 19, Apr. 2021. https://doi.org/10.14801/
jkiit.2021.19.4.1.

[8] S. Y. Kim, J. W. Park, S. M. Kim, Y. Na, and
Y. J. Jang, "Multi-book Label Detection Model
using Object Detection and OCR", Journal of
KIT, Vol. 21, No. 2, pp. 1-8 Feb. 2023.
https://doi.org/10.14801/jkiit.2023.21.2.1.

[9] D. Fleischhacker, R. Kem, and W. Goderle,
"Enhancing OCR in historical documents with
complex layouts through machine learning",
International Journal on Digital Libraries, Vol. 26,
No. 1, pp. 3, Feb. 2025. https://doi.org/10.1007/
$00799-025-00413-z.

[10] S. B. Lee and H. Y. Lee, "Deep Learning-Based
Object Recognition and Design Information

Method from  Piping

Drawings", Korean Journal of Computational

Extraction Isometric
Design and Engineering, Vol. 29, No. 4, pp.
400-408, Dec. 2024. https://doi.org/10.7315/CDE.
2024.400.

[11] D. S. Lee and S. K. Kwon, "Methods of
Classification and Character Recognition for Table
Items through Deep Learning", Journal of Korea
Multimedia Society, Vol. 24, No. 5, pp. 651-658, May
2021. https://doi.org/10.9717/kmms.2020.24.5.651.

[12] S. Y. Yoo, S. H. Moon, and J. W. Kim,
"Computer Vision-based Cell Recognition for
Digitization of Equipment Inspection Documents",



Journal of KIIT. Vol. 23, No. 10, pp. 55-64, Oct. 31, 2025. pISSN 1598-8619, eISSN 2093-7571 63

Proc. of the 2024 KORMS/KIE/KSS Spring
Joint Conference, Yeosu, Korea, pp. 1-8, May
2024.

[13] A. Anand, R. Jaiswal, P. Bhuyan, M. Gupta, S.
Bangar, M. M. Imam, R. R. Shah, and S. Satoh,
"TC-OCR:  TableCraft OCR for Efficient
Detection & Recognition of Table Structure &
Content", Proc. of the Ist International
Workshop on Deep Multimodal Learning for
Information Retrieval (MMIR '23), New York,
United  States, pp. 11-18, Oct. 2023
https://doi.org/10.1145/3606040.3617444.

[14] X. Zhong, E. ShafieiBavani, and A. J. Yepes,
"Image-based table recognition: data, model, and
evaluation", Proc. of the European Conference on
Computer Vision (ECCV 2020), Glasgow, UK,
Vol. 12366, pp. 591-607, Nov.  2020.
https://doi.org/10.1007/978-3-030-58589-1 34.

[15] R. Smith, "An Overview of the Tesseract OCR

9th  International

Analysis  and

Engine", Proc. of the
Conference on  Document
Recognition (ICDAR), Curitiba, Brazl, pp.
629-633, Sep. 2007. https:/doi.org/10.1109/ICDAR.
2007.4376991.

[16] C. Li, W. Liu, R. Guo, X. Yin, K. Jiang, Y.
Du, Y. Du, L. Zhu, B. Lai, X. Hu, D. Yu, and
Y. Ma, "PP-OCRv3: More Attempts for the
Improvement of Ultra Lightweight OCR System",
arXiv  preprint  arXiv:2206.03001, Jun. 2022.
https://doi.org/10.48550/arXiv.2206.03001.

[17] Mindee, "docTR: Document Text Recognition",
GitHub Repository, https://github.com/mindee/doctr.
[accessed: Sep. 01, 2025)]

[18] M. Liao, Z. Wan, C. Yao, K. Chen, and X. Bai,
"Real-Time  Scene  Text  Detection  with
Differentiable Binarization", Proc. of the AAAI
Conference on Artificial Intelligence, New York,
USA, Vol. 34, No. 7, pp. 11475-11482, Apr.
2020. https://doi.org/10.1609/aaai.v34i07.6812.

[19] A. Chaurasia and E. Culurciello, "LinkNet:

Exploiting Encoder Representations for Efficient
Semantic Segmentation”, Proc. of the 2017
IEEE Visual Communications and Image
Processing, St. Petersburg, FL, USA, Dec. 2017.
https://doi.org/10.1109/VCIP.2017.8305148.

[20] B. Shi, X. Bai, and C. Yao, "An End-to-End
Trainable Neural Network for Image-Based
Sequence Recognition and Its Application to
Scene Text Recognition", IEEE Transactions on
Pattern Analysis and Machine Intelligence, Vol.
39, No. 11, pp. 2298-2304, Nov. 2017.
https:/doi.org/10.1109/TPAMI.2016.2646371.

[21] N. Lu, W. Yu, X Qi, et al, "MASTER:
Multi-aspect non-local network for scene text
recognition", Pattern Recognition, Vol. 117,
107980, Sep. 2021. https://doi.org/10.1016/j.patcog.
2021.107980.

IS

0] A & (Sang-Hoon Lee)

ol

2023'd 39 ~ @A
TP Fs ISt

20129 119 ~ @A« F=AY7e(F) dAEEFAET A

A EoF : Computer Vision, Deep Learning

= A 8l (Seong-Bin Mun)
20143 24 : st
71 A S EHE(FEAN
20243 29 TEFLFAN T
O 9§33 Ah
20134 79 ~ &) .
S HE7)E(F)
OA-EEFAATA

FAIE-F : Computer Vision, Deep Learning




64 A28 FAFUAF s doly FE8 1Y AEst so|=

to
2
|

A Z (Young—Jin Oh)

19983 2¢ : Aujgn
AR F8 (T3
20003 2¢ : Metistw
AA}3) sty _,,].(4—6}/\4 /\})
200613 8¢ : Aeujgw
Az F 833 AY

20061d 12€ ~ AR -
(F) dAEEFEAATA 974
HAlEok . Augs} o5, dolE7]u dEw

ol
Hu
2
i)
N
m{>

gt & & (Sang-Won Park)

20204 3¢9 ~ EA -
THE I3 HNT
AweEe SAA

4ok : Computer Vision,
LLMs, Data Mining

0

of & (Hae-Yeoun Lee)
1997'd 29 : A
R )
1994 2¢ : KAIST #4317
(&4
20061 2 : KAIST
AR ks E oAl
20083 39 ~ @A
THELTHh St AFHaZE g} u
FAIE-oF : Digital Forensics, Image Processing, loT

El

Rl



	원자력 품질증빙서류의 화학조성 데이터 추출을 위한 자동화 파이프라인
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 제안하는 파이프라인
	Ⅳ. 실험 및 결과
	Ⅴ. 결론 및 향후 과제
	References


