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Joint Extraction Method of Entity and Relation in Maize Breeding
Based on BERT — CRF and Word Embedding

LI Shugin PANG Wenting
(College of Information Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Aiming at the problems of overlapping triples and diverse entity expressions in maize breeding
text data, a joint bidirectional encoder representations from transformers — conditional random field
(BERT — CRF) maize breeding entity relation extraction method with embedded lexical information was
proposed. Firstly, the expression characteristics of maize breeding corpus were analyzed, and a
synchronous labeling strategy for entity boundary, relation type, and entity position information was
adopted. Secondly, a BERT — CRF model with embedded lexical information was constructed for training
and prediction, a self-built dictionary of maize breeding knowledge was designed to enhance the semantic
ability of the model by embedding lexical information in BERT, integrating character features and lexical
features, and using CRF model to output the globally optimal label sequence, and an entity and relation
triple matching algorithm ( ERTM ) was designed to obtain triples by mapping and matching labels.
Finally, in order to verify the effectiveness of the proposed method, experiments were carried out on
maize breeding data set. The results showed that the precision, recall and F1 value were 91.84% ,
95.84% and 93.80% , respectively, which improved the performance compared with the existing
models. This method can extract maize breeding knowledge effectively and provide data basis for
constructing maize breeding knowledge graph and other downstream tasks.
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Tab.3 Different types of relation data scale
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Tab.5 Prediction results of relation type %

b33 P R F1 {4
OVE 97.51 97.95 97.73
GrowthPeriod 87.69 92. 60 90. 08
AgronomicCharacter 98. 26 99. 38 98. 82
Quality 95.11 98.02 96. 54
DiseaseResistance 95.17 98.22 96. 67
PestResistance 81.72 91.63 86. 39
StressResistance 77.28 85.34 81.11
PlantingDensity 67.93 74.52 71.07
PlantingArea 92. 88 99.55 96. 10
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Tab.7 Impact of dictionary size on performance %
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Fig.5 Impact of batchsize on model
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Fig.6 Impact of learning rate on model
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Tab.8 Triplet extraction result %

=LY A WA R
i A —GrowthPeriod—/: & Y 98. 60
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& Ff—DiseaseResistance—Jj 3 93.45
i Ff—PestResistance— H 3 95. 44
& Ff—StressResistance—3JF A= 4 1 1% 98. 21
i Ff'—PlantingDensity— %% & 99.23
& A —Planting Area— Hh [X. 99. 38
S 95. 88
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