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Research on named entity recognition for combine harvester fault domain

Yang Ning', Qian Ye"?, Chen Jian'
(1. College of Big Data, Yunnan Agricultural University, Kunming, 650201, China;
2. Agricultural Big Data Engineering Research Center of Yunnan Province, Kunming, 650201, China)

Abstract: Combine harvesters as a kind of mechanized equipment will inevitably have mechanical failure, in order to
quickly find out the relevant fault entity and solve the mechanical failure, a named entity recognition model RP—TEBC
(RoBERTa—wwm—ext+PGD+ Transformer— Encoder+ BiGRU+CRF) for combine harvester fault field is proposed.
RP—TEBC uses the dynamically encoded ROBERTa—wwm— ext pre—trained model as the word embedding layer, uses
the adaptive Transformer encoder layer to fuse the Bidirectional Gating Unit (BiGRU) as the context encoder, and finally
uses the conditional random field (CRF) as the decoder layer, using the Viterbi algorithm to find the optimal path output.
At the same time, the RP—TEBC model generates adversarial samples by adding some perturbations in the word
embedding layer. Through continuous training and optimization of the model, the overall robustness and generalization
performance of the model can be improved. On the constructed named entity recognition data set in the field of combine
harvester faults, experiments have shown that compared with the baseline model, the accuracy, recall rate, and F1 value
of this model have increased by 1.79%, 1.01%, and 1.46% respectively.
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Tab. 1 Entity annotation example

2 T % &2 BR %% 2 T %

W B—Position || & O i I—Repaies
e  I—Position | 4& O 1 B—Repaies
o I—Position | K O =l I—Repaies
5 O Xif O = O

e B—Position | H: O AN O

fL  1—Position | & B—Repaies| 7 O

+ B—Fault Y& I—Repaies | ¥ 0]

Bt I—Fault an O fic O

bill I—Fault T O = O

£ I-Fault | & 0 Ii] 0

14 0] ay 0 B 0

iz B—Fault * O il O

g I—Fault Jig O % 0

N I—Fault WF B—Repaies O

i I—Fault B I—Repaies

i I—Fault | ¢ 0

Hsf @) L  B—Repaies

1 SEERZERIS 2

Fig. 1 Entity class classification
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Fig. 2 Model overall architecture
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Tab. 2 Hyperparameter configuration table
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Dropout 0.5
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Tab. 3 Model comparison experiment results %
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RP—TEBC 76.33 87.11 81. 36
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