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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.

Key words: apple knowledge map; diseases and pests; natural language processing; named entity

recognition ; Transformer
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Tab.1 Dataset of apple knowledge
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Fig.1 Corpus tagging results
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Tab.4 Optimized Transformer’s performance on
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B3 ~5 J7n T AR AR A 4% S A 1 A 1 i
BUX LG, AR SCT7 YA AE 24 dh 4 Bk (MED) |5 % 44 K
(DIS) I (CAU) g FHBAL(PAR) il 44 (NAM)
SEfk BB FLERPE T AR AL o X 52 A ol 3 44
(PES) ) F1 {5 92. 78% Ik T H AL, 5 [A 7] fiE
JETEHUHE SR, R L DL LT T T A R A
AR 4 R AR AE T 20 HUE 44 Bk AN 77 7 X S R
RG], G < fa 17, AT 3 BORE Y 5 o 5 4 ol T 52
PRBUNGE R o 275 3 0 B  SCAR ReAIE, — A
2 SC AR KOS 2 A DL R 22 BT 2
PR IR A SE R b DR AT LA AR S5 i
REAS A RUR e 2R g AT 1) i 42 SRR 1 )



% 6 1)

W2 4 Transformer 5 £k F 76 37 FE 0 HU iy 44 SE R Hh i g 269

DL g5 R AR SCAI A T Transformer 9 &
AR IR I i S W S )1 SR o = 1 N L B W E R )
B L SR LA O 1) R RN 1 VR I ML Ok 58
Gy R SCA AL FRAE , 8 50 51 A BILSTM Sk 3% 5 |-
TSR B AR ST A A R BN 4R P 2R S U RE
P T PT e i) LA AL G A R

BiLSTM-CRF  Transformer—-CRF TENER &35k

MED PAR  PES  DIS  CAU NAM
AR
B3 2% SR B % 0 1
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Fig.5 Comparison of F1 score of each entities

3.2.3 Transformer 5 A~ [6]# KU B & 45 52 6F He

RS R S MAETEAR R, &2 2 M ERRHE
PNZRAE Lk B [ S Ve RE, (0 B — 27 ) gR al RE 2= il
Pz ACRE I ARG B0, 8 o 25 5 24> 2% 2 ge ] L
ARG — XU, Sy 715 B R AR ALY AR S0
7+ T Transformer 43 Il 5 RNN, LSTM ., BiLSTM i
BiGRU #EATRl& , SL B0 45 3R S Fin .

%5 Transformer SAREEGHEER

Tab.5 Transformer integrated with different
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Tab.6 Comparison of different fusion methods %
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Tab.7 Experimental parameters of BMES

batch_size EIIRTAN N 8
learning rate 2p R 0.001 8
head_num ED =ik 4
head_dims B K 43
epoch AR UL 40
dropout Bl B 2K T 0.30
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Tab.8 Examples of recognition results
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