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Fig. 10 Wind speed prediction result comparison between the

proposed method and deep learning models
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Table 3 Error indices comparison with deep learning models

LAY RMSE MAE SMAPE/%
LSTM 1.782 8 1.2652 32.71
BiLSTM 1.692 6 1.2295 32.87
TCN 1.822 8 1.2612 32.52
TCN-BiLSTM 1.5059 1.028 2 28.97

F 3 3 ATLAAE ), TCN il LSTM A5 iz S A0
VT LSTM #£% f RMSE 4 1.782 8, MAE 4 1.265 2,
SMAPE 4 32.71%, 1fii BiLSTM #£%1 (%) RMSE .MAE |
SMAPE 435124 1. 692 6 1. 229 5 1 32. 87% , BiLSTM
FERIEE LSTM #5551 i) RMSE U8/ T 5. 06% , MAE [
T 2.82% , SMAPE JEA — 3, 15 W 3 ) 4 5 0] 02
2 0 28 55 T e 19 T 4% e 4 BRI 22 1 15 6, T &
TN T 20 A B8 TCN-BILSTM = MR 2Z 5 AR AHER
AN B T R $2& FF, TCN-BILSTM 1Y
RMSE . MAE I SMAPE A Lt BiLSTM 43 51l s /> 1
11.03% .18.95% F1 11. 86% , Y. TCN X< 5 ¥ ¥
EE] T RESE BT, S5 T IR

SR 5 UE T ik 15 2 18 AR TR A At BE R
1 AR 2 5 iR R 2B IEBERYHE L 70 Lb 2 A AR A 1
W AR L1 53t 1) [ 5 152 22 7 9] i A 3] BiLSTM 458 AU
FREA TN R 5 450 2 Sl CEEMDAN Jy 35 X i
ZETFHNHEAT oA , B A3 A A BiLSTM A A 4 Tl
SRIFN A SO B N LT VMD 3 fif 1) 35 2 16 1E 4
TR W = AT Sy S 2R T A5 2115 22 T 25 2R, &
TI5R 2 N % SR A5 TR 300 45 SR A5 3] e 4 XUk
L5 SRR R T8 PR AN 3R 4 Fos O 5CR an
E 11 fis.

x4 REBERER
Table 4  Error indices comparison between

error correction models

A RMSE MAE SMAPE/%
TCN-BiLSTM 1.5059 1.028 2 28.97
B 1 1.5125 1.179 5 35.43
B 2 1.1326 0.867 4 25. 14
ES @RS 0.6329 0.447 4 13. 46
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Table 5  Error indices comparison between the

proposed method and novel models

s RMSE MAE SMAPE/%
CEEMDAN-Res-GRU ~ 0.941 5 0.718 4 20. 89
Transformer 1.534 6 1. 064 0 29.01
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Fig. 12 Wind speed prediction result comparison between the

proposed method and novel models
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Wind speed prediction in extreme weather based on error correction

LIU Shanfeng' LI Zhe' CHEN Jinpeng” LU Ming' XIANG Ling’
1 Electric Power Research Institute of State Grid Henan Electric Power Company,Zhengzhou 450052, China
2 School of Energy Power and Mechanical Engineering, North China Electric Power University,, Baoding 071003, China

Abstract Accurate prediction of wind speed in extreme weather can provide important guidance for distribution
network to enhance disaster prevention and resilience.This paper proposes a method based on Temporal Convolu-
tional Network (TCN) ,Bi-directional Long Short-Term Memory( BiLLSTM ) and error correction for wind speed pre-
diction in extreme weather.First,the time series characteristics of multi-feature weather data are extracted by TCN,
and then input into BiLSTM for wind speed prediction.To further improve the prediction accuracy, Variational Mode
Decomposition ( VMD) is introduced to decompose the error sequence ,and BiLSTM models are constructed to per-
form error prediction for the decomposed error subsequences respectively.Then the error prediction value is used to
correct the wind speed prediction value.Finally, simulations are carried out for a place of Henan province,and the
results show that compared with measured weather data, the proposed method can effectively predict wind speed with
high accuracy when extreme weather occurs.

Key words  wind speed; temporal convolutional network ( TCN ) ; bi-directional long short-term memory

(BiLSTM) ;error correction ;variational mode decomposition ( VMD) ; prediction



