H 3h b £ R 5 R H

110 Techniques of Automation and Applications

2026 4F 455 A

DOI;10. 20033/]. 1003-7241. (2026)04-0110-06

E TF PaddleOCR WE H &G4 BFRIPEE B[S BEMHMEG X

AR, et volche, R, B, R
CFRIRTT 4 e T BRA SR ke 52 A, Y135 35 215004)

8 E ) RGOS (SR AR B R B A IS AT 4R T B DG T M E B AL AR b i TR E (R A T R 1 el R
FIERRAE , AN R E A R S F BTG — , ME LI L 5065 AR optical character recognition, OCR) ey T
BUE B, Mt $2H—Fh 3T PaddleOCR 14 22 (B 305 B MR v , 1 SR FH AT i34 (AL 45 ( differentiable binarization network
DBNet ) 5¢ 8 SCA DA | 38 :f CRNN-CTC BRI BUSCAR 2T RIS AEE A4 BRS80S A B - B, TR Bt ey 0 B B
Tl PESR S5H B A R A, ST A Z RS T R Y LayoutXLM 55 3L SC 52 #4151 ( semantic entity recognition, SER ) ., B J& &
PaddleOCR H A% [ 41 22 ) 28 ( graph neural network , GNN) AT R E (relation extraction, RE ) |, 4 W7 SZ AR [E] 1Y 32 45 5 Bk A2 il A0 & 5
1 ID FR% B SCAS N A I A AL SRR EE . 9 ARIIE SER 5 RE Y23, { F§ PPOCRLabel 58 SSCARHUARTE , Il i 2 5 7 &5 A1
1t A B A AR linking JCFR AT TN 2R SE R BB . IR A5 SRR 1% T VA TE S 2k B AR B i PR 2% 1F T AT AR AR A R O6
S B, O YR T S R T SCEE R, S A S5 AL A SO 1) 45 44 AL BICHE 1 U A

KRR : PaddleOCR 3 & {E L 5 SCAKI s SCARUH 5 iy SCIAR A 5 56 Z2 il

HESES: TP391 XERAREAD: A NXEHS: 1003-7241(2026)04-0110-06

An extraction information method for relay protection settings sheets
in power systems based on PaddleOCR

ZHOU Chenbin, MENG Yihua, SHEN Jiaoxiao, XIE Xiayin, XUE Feng, TONG Qinyi

(' Suzhou Power Supply Branch State Grid Jiangsu Electric Power Co. , Ltd. , Suzhou 215004, Jiangsu, China )

Abstract: The relay protection setting sheets of power system play a crucial role in the operation and maintenance of protection devices in
power systems. During the digitization of these documents, however, a large number of setting sheets are stored as scanned copies or
photos, and the layout structures and field names vary across manufacturers. This diversity makes it difficult for traditional optical character
recognition (OCR) methods to effectively extract information. To address this issue, this paper proposes a setting-sheet information
extraction method based on PaddleOCR. First, a differentiable binarization network ( DBNet) is employed to detect text regions, and a
CRNN-CTC model is used to extract textual content, obtaining basic fields such as setting names, parameters, and units. Considering the
highly specialized semantics and complex structure of setting sheets, the multimodal pre-trained model LayoutXLM is introduced to perform
semantic entity recognition (SER). Subsequently, PaddleOCR’s graph neural network ( GNN) module is applied for relation extraction
(RE) to infer logical associations between entities and generate structured relational data that include entity IDs, labels, and textual content.
To ensure the effectiveness of SER and RE training, PPOCRLabel is used for text-block annotation, and entity linking relationships are
automatically generated using an indexing strategy to construct a complete training dataset. Experimental results show that the proposed
method can reliably recognize key fields and accurately reconstruct the internal semantic structure of setting sheets, even under complex
layouts and low-quality image conditions, enabling efficient conversion of unstructured documents into structured data.

Keywords: PaddleOCR; setting sheet; text detection; text recognition; semantic entity recognition; relationship extraction
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Fig. 6 Information extraction results
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Fig.7 Normalized output format of the setting sheet
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