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Transformer Optimization and Application in Named Entity
Recognition of Apple Diseases and Pests

PU Pan' ZHANG Yue' LIU Yong' NIE Yanming' HUANG Liiwen'"’
(1. College of Information Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Agricultural Internet of Things, Ministry of Agriculture and Rural Affairs, Yangling, Shaanxi 712100, China)

Abstract; Aiming to improve the accuracy of entity identification in apple production field, a new
Transformer optimization model was proposed. Firstly, in order to address the lack of apple production
dataset, a corpus focusing on diseases and pests was constructed based on the knowledge and experience
of horticultural experts in related field of apple cultivation. The accuracy of semantic representation of text
was improved by combining word vector and character vector. Secondly, since the location information
was crucial to text semantics, but the traditional Transformer model lacks the directionality of location
information, in order to take advantage of the location features of text, an attention mechanism with
direction and distance perception was introduced in Transformer encoder. And the contextual long-
distance dependence features of BiLSTM was integrated on average to enhance semantic representation.
Lastly, with imposing restrictions on labeling results by conditional random fields ( CRF ), the
Transformer optimization model was obtained. The experimental results showed that the F1 score of the
proposed method was 92. 66% in Chinese named entity recognition of Apple diseases and pests. It
indicated that the method proposed could effectively identify the named entities of apple diseases and
pest, and provide a technical means for the accurate and intelligent identification of other agricultural
named entities.
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Tab.1 Dataset of apple knowledge

§ . DI/ PES/ NAM/ PAR/ MED/ CAU/
U D S

PIZEE 99999 2609 1531 411 1626 7968 766
Mg 12786 782 518 92 136 2822 400
BE4E 14787 375 192 56 260 651 102

1 BT f
Fig.1 Corpus tagging results
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Tab.2 Experimental parameters of BIO
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2 AR 93.24 92.00 92. 62
I 89.19 91. 67 90. 41
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R R . 7% 35 500 RO SR RRAE , — 0]
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REAS A R PSSR L AT ) i 45 S AR TR [ A
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Fig.3 Comparison of precision of each entity
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Fig.4 Comparison of recall rate of each entity
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Fig.5 Comparison of F1 score of each entities
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Tab.5 Transformer integrated with different

models %
BiR IEES FEJEES F1 {4
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Tab.6 Comparison of different fusion methods %
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ik 91.81 90. 64 91.22
RSk 94. 08 91.28 92. 66
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Tab.7 Experimental parameters of BMES
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Tab.8 Examples of recognition results
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