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Abstract

In the task of relation extraction within the wind turbine fault domain, there are numerous challenges,
such as the presence of domain-specific terminology, overlapping of single and multiple entities, mul-
tiple relations in a single sentence, and complex sentence structures. This paper proposes an improved
CasRel-based binary tagging framework, CA-CasRel. Since the ERNIE model incorporates entity infor-
mation and knowledge graph data during pre-training, this study replaces the BERT model with ER-
NIE for sentence encoding and embedding, enabling a deeper capture of entity-relation information
in text sequences. Furthermore, after predicting the head entity, the head entity vector is encoded
using a cosine attention mechanism. Cosine attention, with its direction sensitivity and enhanced
semantic purity, efficiently captures essential semantic features and unbiasedly detects sparse fea-
tures. Compared to the original CasRel model, the proposed architecture improves precision, recall,
and F1 score by 1.71%, 6.09%, and 4.05%, respectively, achieving state-of-the-art performance in the
domain.
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Figure 1. Overall architecture of CA-CasRel model
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Figure 2. Overall architecture of the ERNIE model
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Figure 3. Cosine attention mechanism model structure diagram
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5. WL SR RAERE

4.5. jHRASCIR

56.]91% '
50%
40.]19%
34.{34%
24[\4%
0%

65.{25%

VPG AT FURR R 2% A R0 70 0 % AR AR 35 IR PR BERE i, AN FUOT g 1 2 4B BAL i b S 06

DOI: 10.12677/airr.2025.143066

679

ANTLHE SIS


https://doi.org/10.12677/airr.2025.143066

KA, EMNIF

1) ERNIE 1 BERT X% EL 2R
NTRST ERNIE BB SOA PP A g s PR REIL S, ASHEEBEit 1 BERT 5 ERNIE 7 it 77 2
XFECSES, BARSEIGSE RIENE 5.

Table 5. ERNIE and BERT coding ablation experimental results
7 5. ERNIE #1 BERT 4wA5;HRhLI0LER

i P R Fi
BERT %mf4 64.56% 58.17% 61.20%
ERNIE 475 68.64% 57.41% 62.53%

M 5 F1F, BERT BA! BIRTE R RIMBUT 5 E — 8 ZCR, (R X S X R 15 R AIA 2 - ERNIE
TETRIZRB BRI T R 04T 5%, anidacd il B st o] SR b A7 ez, RIS A58 FH 6 i He 0 ) S, 388
T SRR ANANTE SR ITIE AL, E R )R HONL SRR AT, T DA A b R AR DX 3 A [R] A% AR
PR O &R, B B T AREARRIEL L R SCE R S8 flin “ R EEEE AT RLE B
A CHE” R “HEHRSE” BNSER. 5 BERT iR AMIEL, F1 0 8UEIRT T 1.33%. AT AIRE a0
Kl 6 Fiome

100%

50%

0%

BERT#RHg ERNIEZRHS
mp =R F1
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Figure 7. Ablation experiment results of cosine attention mechanism and multi-head attention mechanism
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