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Joint Entity-relation Extraction Method for Citrus Diseases and Pests
Based on DPNA — CASREL

WU Yelan YU Wanying QIN Qing LIAN Xiaogin YU Chongchong WU Jingzhu
(School of Computer and Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)

Abstract: Aiming at the problems of overlapping triples, the difficulty in extracting nested entities and
complex entities in the text data within the field of citrus diseases and pests, a joint extraction method for
citrus diseases and pests entity relationships based on dual-pointer network annotation-cascade binary
tagging framework for relational triple extraction ( DPNA — CASREL) was proposed. By combining the
pre-training model robustly optimized BERT pre-training approach with whole word masking and extended
training data ( RoBERTa — wwm — ext) with the bi-directional long short-term memory ( BiLSTM) to
construct an encoder, multi-dimensional vector encodings of the text were obtained. According to the
semantic characteristics of citrus diseases and pests, a decoding network with dual-pointer network
annotation was designed. The multi-level-pointer-network annotation method was introduced in decoding
the head entity, and a complex entity labeling strategy was adopted in the decoding network of the tail
entity to enhance the model’s extraction performance for complex entities. By adopting a complex entity
labeling strategy in the tail entity decoding network, the synchronous extraction of entity relationship
triples was realized, and the problems of overlapping triples and nested entities were solved.
Experimental results on a self-built citrus diseases and pests dataset showed that the precision, recall,
and Fl-score of the DPNA — CASREL model reached 82.12% , 81.97% , and 82.05% , respectively,
which was superior to those of other models. Compared with CASREL, the F1l-score of the nested and
complex entity extraction were improved by 8. 16 percentage points and 6.58 percentage points,
respectively. This method can effectively solve the problems of entity nesting and unclear entity
boundaries. It can provide a basis for citrus diseases and pests knowledge-graph construction and other
downstream tasks.
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nested entities; complex entities
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Tab.5 Comparison results of different pre-training

models %
R K% PEmES F1 {4
BERT — base — chinese 72. 47 74.76 73. 06
BERT — wwm 75.79 73.12 74. 42
BERT — wwm — ext 80. 45 79. 85 80. 15
RoBERTa — wwm — ext 82. 12 81.97 82. 05
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Tab.7 Triplet extraction result %

A PR gl Hi X NN A M R OESEE ARG fOkbiG  2RG
RS 93.33 94. 12 97.92 78. 11 91.62 81.48 93.93 80. 65 88.23 64.45 91.08
PN 84. 84 84.21 88. 68 75. 00 83.24 85.71 81.57 82. 64 88.23 76.42 91. 67
F1 14 88. 89 88. 89 93.07 76.52 87.23 83.54 87.32 81.63 88.23 69. 93 91.37
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