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Knowledge Annotation Platform-based Knowledge Graph Construction and Application for Water
Conservancy Hub Projects

ZHANG Junhui'? ,ZAN Hongying' ,OU Jiale' , YAN Ziyue' and ZHANG Kunli'
1 College of Computer and Artificial Intelligence,Zhengzhou University,Zhengzhou 450001, China

2 Yellow River Engineering Consulting Co. , Ltd, Zhengzhou 450003, China

Abstract The generation of a significant volume of heterogeneous data in water resources has facilitated the creation and utiliza-
tion of domain knowledge graphs. but it has led to discrepancies in the construction processes of these graphs. To address the
complexities involved in building water resources knowledge graphs,an efficient approach based on a knowledge annotation plat-
form is proposed. Taking the intelligent application of knowledge in Xiaolangdi Water Conservancy Hub project as an example,
using the engineering data of the hub, the proposed method is applied to construct a water conservancy hub project knowledge
graph(WCHP-KG) in the field of water conservancy. Firstly,focusing on the Xiaolangdi Water Conservancy Hub project,a con-
struction for conceptual classification and relationship description is established based on industry terminology and existing voca-
bularies,forming the pattern layer of WCHP-KG. Through BiLSTM-CRF and sequence labeling models, under the guidance of
water conservancy experts,a knowledge annotation platform is used to semi-automatically annotate and manually proofread un-
structured texts,achieving knowledge fusion and constructing the data layer of WCHP-KG. Results indicate that WCHP-KG co-
vers 43 water conservancy entities and 110 entity relationships. Through practical validation,the proposed WCHP-KG provides a
solid structured knowledge base for applications related to the Xiaolangdi Water Conservancy Hub project,and provides a reliable
reference for engineering decision-making and management,validating the efficacy of the proposed construction method. In the fu-
ture, WCHP-KG will be further expanded and the construction process will be improved to meet the needs of more application
scenarios and fields.

Keywords Heterogeneous data, Domain knowledge graph, Knowledge graph construction, Water conservancy hub, Knowledge

annotation platform
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Table 1 Description of water conservancy knowledge
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Fig. 2 Process of pre-labeling
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Examples of using OCR technology and table extraction technology
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Fig.3 Process of formal labeling
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Fig. 4 BILSTM-CRF model
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BEAT I O ARG AN B3k 1 s, B Ja A 5 A7 WL 1A
LSTM-CRF JZ (i ] 2 #2 , F F LSTM R4 32 )5 51 80408 14 i
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R Aa PSS
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1. for each epoch do
// suggest setting it to 32 to ensure model convergence
2. for each batch do
// batch size needs to be set appropriately
3 1) bidirectional LSTM-CRF model forward pass:
4. forward pass for forward state LSTM
5 forward pass for backward state LSTM

// obtain annotation information at the sentence level

6. 2)CREF layer forward and backward pass
// capture historical information of sequence data
7. 3) bidirectional LSTM-CRF model backward pass:
8. forward pass for forward state LSTM
9. forward pass for backward state LSTM
10. 4)update parameters
11.  end
12. end
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Fig. 6 WCHP-KG construction process
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Table 2 Partial definition of annotation relationship in WCHP-KG
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Table 3 Water resources data source of business rules
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Table 5 Experimental results of various entity recognition models
Model F1 Precision Recall
ADV-SEQ LABEL 0.576 0.582 0.571
SEQ LABELING 0.546 0.548 0. 544
BILSTM-CRF 0.571 0.574 0.568
BERT-BILSTM-CRF 0.683 0.686 0. 681
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Table 6 Experimental results of BERT-BILSTM-CRF with

different parameters

Settings F1 Precision Recall
0.001+16 0.591 0.593 0.589
0.001432 0.683 0. 686 0. 681
0.005+16 0.535 0.537 0.534
0. 005432 0.564 0.569 0.559
0.01416 0.482 0.488 0.476
0.01+32 0.498 0.495 0.501
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