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Abstract

Engineering support entity relation extraction is of great significance for intelligent assistant deci-
sion-making. In this paper, under the guidance of domain experts, the engineering support entity
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relationship is designed, and DeepSeek is deployed locally. After TCL and CoT rounds of Prompt learn-
ing, the engineering support entity relationship is extracted. The data sets in this field are manually
labeled, and relationship extraction experiments based on four models are carried out. The results
show that the RoBERTa-BiGRU-ATT model has the best entity relationship extraction effect, and the
accuracy rate, recall rate and F1 value are 0.8903,0.8879 and 0.8885, respectively. The research in
this paper shows that the fusion strategy based on DeepSeek and DeepLearning is a more efficient and
convenient method for extracting entity relationships, which is of great significance for constructing
domain knowledge graphs and intelligent question answering.
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Figure 1. ICL Prompt word extraction relationship
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Figure 2. CoT Prompt word extraction relationship
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Figure 3. Text annotation example
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B BN LSTM B rh B T IAS S T 1A FE AT, D TR BSR4, W 4% 45 40 B 1)
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ho=(1-z)%h_ +z %h, ®)
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XUEY)E B, [ 1R P AR
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H, =[hy,hy, ] Attention JEilid A IEYI#S A4 tanh 157 ¢ B 2R M, o A0 T
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:—EQEP CNALESRE, b NRE . AE R M, 200 softmax BREUH—LANEE E AR BER R R e, 3
TR Hrb n AR, wAXADFTR.
exp(M,)

é;exp(ﬂﬂ)
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Python3.10, fEHMEZZHCN 12 B, £ RER N 12, EZ4EE 768, HSEHIKE WL 2 Pis.
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A ) i x100% (12)
IR SR

DOI: 10.12677/hjdm.2025.153020 248 EAC/EE e


https://doi.org/10.12677/hjdm.2025.153020

Table 2. Super parameter settings

F2. BEHRE

HZH I}
Batch size 16
Learning rate le—5
Max_len 128
Epochs 50
Dropout 0.5

UBIERH AR

R= x100% 13

REATH A SR (13)

Fl= 2R 00% (14)
P+R
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ASLIGHEAT T 50 A Epoch Y45, AERL T HHISHIFR AR 2R . Fabm ih 2o A s fi e KRR, K48
WIGRERBGAEE MR ML, JIZRAERT 6 1> Epoch $i2k R &L, fE45 6 & 48 /> Epoch /1, 55 R4
. YIGREF N T FAZHLE], 7E28 48 IK)G, R TIFIL, REIIEHIRN 0.04411, KAEHIA
0.04401.

Training and Validation Loss Curves

— IRk
— iR

0.0 l T I T l T l T l T l
0 10 20 30 40 50
Epoch

Figure 4. Loss curves of training set and validation set
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Bl 5 R, =ANVEASTEFRERT 10 A Epoch I EERRR, 2 5 = AMEFRMIRERVDN, HFEaT—80 Wi
BB AE 23 AT 55 TP R B 5

Bl 6 BRI R =AVEETEAR, B R RMVEGIEARAE 0.8 LA E BB v#ER, SIHIRALE
BEUFETE.
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Figure 5. Evaluation index curve
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Figure 6. Various entity relationship evaluation indicators
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R T BAE AR PR, A5 BERT. BILSTM-ATT. BERT-BiLSTM-ATT 4T 7 %FEbs2Es, YA
MR PRAE 38 R I 22 3 P, FRREWE 7 Fis. B RoBERTa-BiGRU-ATT M 3 i, HE
BERT-BIiLSTM-ATT #i8UAHIT, % BERT HiZU$eE 13T 0.16.

Table 3. Comparison table of model evaluation indicators

= 3. RENFAEIEARXTEE R

B FETR FEN B F1 14
BERT 0.7351 0.7248 0.7232
BiLSTM-ATT 0.8536 0.8457 0.8497
BERT-BiLSTM-ATT 0.8862 0.8753 0.8824
BERT-BiLGRU-ATT 0.8903 0.8879 0.8885
o A b
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0.8
0.6 1
B
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Figure 7. Model evaluation index histogram
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Figure 8. Entity relation confusion matrix
& 8. SLIRXFRBFEEM
Table 4. Model example prediction value
= 4. HEBISLHIFUIME
55 SERRAE R TR 2 531 HERfE R
4 7 1 HEI 0.857
{RPE 14 1 ] 0.929
it 41 3 B 0.927
e 17 3 ¥ 0.824
fic 11 1 e 0.901
glic 7 1 fic J& 0.857
By 14 2 ik 0.857
1TIR 45 5 EiELT 0.889
LR 37 1 T 0.923

BRI R B B R B, TS IUATRS O AE & BR 4R . BT $E /R Bl ; RoBERTa-BiGRU-ATT A% 1)
fhELZE SR 5 BERT-BILSTM-ATT #5284 B ARFHZE A K, {H RoBERTa-BiGRU-ATT A58 45 44 5 {7 B, i UK

&E 3k

[1] Gan, L.X., Wan, C.X., et al. (2016) Chinese Named Entity Relation Extraction Based on the Syntactic and Semantic.
Journal of Computer Research and Development, 53, 284-302.

DOI: 10.12677/hjdm.2025.153020 252 EAC/EE e


https://doi.org/10.12677/hjdm.2025.153020

i <5

(1]

[12]
[13]

[14]

G, ARG, XNEE. FET IR S ST DA A SR O RO AL [I]. LR H XL, 2022, 38(5): 32-36.
PG, FETFIREE 2 ST R SEAR G R 7L [D]: [l LA 3] B E: =Rk, 2024

JH 258, 222, HEEhl, 5. 3T BERT-graph-Global Pointer A AR BBk Sek o R[], T IosstE 515
BER, 2024, 8(9): 63-68.

FRENFS. T bert {0 P SCHL T I SEAR S R IMBUTVERT 7T [D]: [t 24018 30). BFRg: i R IWiE K2, 2024.
T, A, T8, % @S RoBERTa-WWM Fl4: J5 e £ X 45 (19 4R i 55 SR OC RIS S EEF 72 [0]. bRk
bR 224 2024, 47(3): 113-120+129.

SR, EEEE. T BILSTMAtt B ZEF AU RIEIF 7], BRI ENLS R, 2019, 9(4): 96-99.
VMR T, ST OISR Y 1) ZE SR e R B T v B B A 7S [D]: [ 22018 30, MR A JRIE Tl K2,
2022.

T8, AN, TR, TR EE S R ST se ik ok RIME )], & RE%E 4, 2022, 1(1): 29-35.

VT4, 28, BRAR: BT B SR SR S RIINSEAR[J/OL]. THEMBIES5IRE, 1-23.
http://kns.cnki.net/kcms/detail/11.5602.TP.20250219.1506.010.html, 2025-07-02.

DG, B, AT, & 35T ChatGLM 1) AR EEIGRHR ETE B sh i 2 515 ARk 5 SZ JE i 7L [J/OL). Hr 4
BE 24541, 1-22. http:/kns.cnki.net/kems/detail/21.1546.R.20250311.2049.026.html, 2025-07-02.

Brown, T.B., Mann, B., Ryder, N., e al. (2020) Language Models Are Few-Shot Learners.

Wei, J., Wang, X., Schuurmans, D., et al. (2022) Chain of Thought Prompting Elicits Reasoning in Large Language
Models. Proceedings of the 36th International Conference on Neural Information Processing Systems, New Orleans, 28
November - 9 December 2022, 24824-24837.

Liu, Y., Ott, M., Goyal, N, ef al. (2019) RoBERTa: A Robustly Optimized BERT Pretraining Approach.

DOI: 10.12677/hjdm.2025.153020 253 EAC/EE e


https://doi.org/10.12677/hjdm.2025.153020
http://kns.cnki.net/kcms/detail/11.5602.TP.20250219.1506.010.html
http://kns.cnki.net/kcms/detail/21.1546.R.20250311.2049.026.html

	基于DeepSeek和DeepLearning融合策略的工程保障实体关系抽取
	摘  要
	关键词
	Engineering Support Entity Relation Extraction Based on DeepSeek and DeepLearning Fusion Strategy
	Abstract
	Keywords
	1. 引言
	2. 工程保障实体关系分析
	2.1. 实体关系分类
	2.2. 实体关系设计

	3. 基于DeepSeek的工程保障实体关系抽取
	3.1. 数据获取及预处理
	3.2. 基于上下文学习提示的实体关系抽取
	3.3. 基于思维链提示的实体关系抽取

	4. 基于RoBERTa-BiGRU-ATT的实体关系抽取
	4.1. 数据集标注
	4.2. 模型框架
	4.2.1. RoBERTa层
	4.2.2. BiGRU层
	4.2.3. Attention层

	4.3. 实验环境及评估指标
	4.4. 实验结果分析
	4.5. 实例验证

	5. 结束语
	参考文献

