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Abstract: To realize digital asset management, improve industry Qperation efficiency, and promote the integration of
power informationization, power companies need to implement effective data organization and management methods.
This study proposes an efficient text type recognition model based on character-level features for the data in the electric
power industry. In this model, characters are putsthrough the BERT pre-training model to generate dynamic and efficient
character vectors of the power gustofnef service text. A BiLSTM network with the attention mechanism is used for the
input of character vector seqﬁences. The attention mechanism enables the effective capture of the latent features helpful
for type recognition. Finally, we use the Softmax layer to recognize the power text type. The model proposed in this study
achieves an accuracy of 98.81% on a data set of power customer service text, which is better than traditional neural
network methods such as CNN and BiLSTM. It enhances the application of the BERT model and effectively solves the
problem of semantic long-distance dependence in power text type recognition.

Key words: BERT model; bi-directional LSTM (BiLSTM); attention mechanism; deep learning; natural language
processing (NLP)
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FRIAATE], PN Naccuracy e R R BEAR IR 73 FRUERR 2.
3.3 XJEESELE X

N T B AR AR SC P B AR A ) R, ARSCRA T
S PR LSS REAT LA PRI RO A 12K
R HUESS th, SO ] BILSTM 5 g B4R AF 0 HA
FiI A2 LK 25 TR IR Word2 Ve 7 Tl 45 i i 010
VERTRHRN. ASCIERT EL T {8 Word2Vee fE il A
) BIGRU J7¥4"" BiGRU il &% % 71 771%, CNN J7ii"
A1 Transformer J7 91, %o -4 FH 01 A6 284 114 0y 4%,
AR SCAT FH 2T A 1A 25 F BT 55 1 BERT-WWM Tl
WA B 3 7732 (BW), BERT-WWM il 35 A1
22 M%) BW_CNN J77%A1 BERT-WWM 87431 1] &4
RNz 2 Frw.

F2 KSR (%)

it MacroP  MacroR  MacroF  Acc
BIiLSTM 94.35 93.43 93.82  96.16
BiGRU 95.70 91.19 92.75  94.68
CNN 94.07 92.44 93.22 95.85
BiGRU_ATTN 94.16 94.27 9421 96.30
Transformer 93.50 95*.55‘ 9432  96.44
BW 97,89 95.68 96.64 97.28
BW_CNN 3 L9782 97.62 97.70  98.08
BW_BiGRU_ATTN 98.03 97.05 97.52  97.86
BW_BiLSTM_ATTN 99.05 97.87 98.43  98.81

M 2 (1 S 6 45 SR n] DA AR SCHR AR A
BW_BiLSTM_ATTN 7E % PG 2%, % F35 34 [ %,
V88 FAE RV R AERG R BRI T e i I RUR, oy
HIEF] 99.05%, 97.87%, 98.43%, 98.81%. i T464:
feg g R A AR BT BILSTM JE£ AL MacroF
B L4 4.61% FI$E R, AR5 BILSTM f 2.65%
(RHE T, BERT # AU £ {5 A 1 1 5 2 A & 1 Tl 25

A e 0RO 2 T LIRS BT R ACR, Sl A%
GLih 2 W 46 n] LLIE— 2R TH X L) SCARSR BRI 1
FEAESE IS i 2R, A LT CNNAI BiGRU, filt i B
A EER AL BILSTM W] BLSE A 2 2O 1
FFAE, I H Dy BILSTM A B A Fll F 1145 B0 R 45 8
JISCABEA 7 i e (1 3 BARS, JB A8 PR = 0L
Tl T DAL EARE R 5 AT 35 45 5 B TR AR AR AT A3 21 B 47
MR Oy T IRFUA R i 25 BERT [I{edbfE A, 4
SCHCAR T £ H 30 BERT-WWMTRUIZRISE R 1 75 A
FEO TS 38 T A5 0 K SRV HCR, T 6 .
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3
)}
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FRUE, MBI 6 7T LU Hh s SCHR YR 42 5 4 BERT-
WWM R R TERRAN I i F i B39 4RTE, IF
HARLL T BiLSTM F1'CNN {E N4t #, fhéid e 111
BilSTM 7 75 K 22 $ 0 b 4G e 4 1) 20 KR L.
A R R I T AR M BERT-WWM Tililll £k
BEARLE N RN 2, R RS B I HLE ) BILSTM
YE NG5, Softmax JE1E AR Z AL B ) % Ik
SCA I RRAIT 55 B A B 1 4y R
3.4 HRRSCIG
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F A BILSTM, %% BERT-WWM Tiii)ll 5 Y j
3 Word2Vece 1E IR A Z ) BILSTM_ATTN £
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FTHE tH R R R B 4 e K, /b BERT #E2 A B 45
A RO XAE BRI T FRER A BTN SCRIE X
FAERIA, BT Word2Vec & TS TR SRR, X L
NENFREAFA LTSS VR IERIE, 73
F KT 3.03%, SRR RE TR T 1.92%. LFRER
IR JE T TR AR A S AR R AE 1R e 1 P A,
AREAEREALN BILSTM i th I BROIR &S BT B 2h ik
TRCE, ITTIE R 7 SCA SRR 1 I A5 R0 73 2R A5
B RVRAE A R, A AR T R A A P 3
FREET 2.29%, BARMHERZETIE T 1.17%.

K3 JHRSLINES R (%)

bt MacroP  MacroR  MacroF  Acc
BiLSTM 94.35 93.43 93.82  96.16
BILSTM_ATTN 96.21 94.69 9540  96.89.. .
BW_BIiLSTM 97.78 94.72 96.14 97.64
BW_BiLSTM_ATTN 99.05 97.87 98.43  98.81
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Sl 13725 5 ) 5508 4% X AR, DA b 4 B4 SR
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i BERLAE R 264, 47, 2 DU FEHOE 2% H B 26
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2 SCARRFAEAS W] B Hdle O /D, S R AR T

FRES.

F 4 KRG EER (%)
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4 100.00 100.00 100.00
i 100.00 100.00 100.00
AL L 5 97.94 96,94 97.43
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254 9450 98.10 96.26
. L & 100.00 9231 96.00
N 100.00 95.65 97.78
CR 100.00 100.00 100.00
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