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A Short-Term Calgorithm Based on Improved LSTM Neural Network
GAO Sheng, XU Peihua™, CHEN Zhenghong, CHENG Chi
( Hubei Provincial Meteorological Service Center, Hubei 430205, Wuhan, China )

Abstract: [Introduction] The volatility and intermittency of wind energy pose significant challenges for large-scale wind power
integration. An effective approach to address this issue is to provide accurate wind power forecasting. [Method] In response to this
challenge, this study proposed a wind power forecasting model for deep learning neural networks based on an improved LSTM (Long
Short-Term Memory) architecture. The model incorporated a wind power forecasting approach that included independently developed
data anomaly detection and processing, wind speed feature extraction and hyperparameter tuning. To enhance the neural network model's
ability to accurately learn the impact of wind speed features on wind power, a feature engineering method combining feature screening
and feature augmentation was also defined. [Result] The simulation results demonstrate that the proposed data cleaning and data
augmentation algorithm can enhance the accuracy of various machine learning algorithms by approximately 5%. Furthermore, the
proposed improved LSTM neural network model, after data cleaning, outperforms traditional algorithms and state-of-the-art neural
network algorithms in the industry, achieving a 2.5% increase in accuracy. [Conclusion] The improved approach not only exhibits robust
capability in cleaning noisy data but also consistently outperforms other algorithms in terms of forecasting accuracy across all
experiments. This model provides valuable guidance for practical applications in the field of wind power forecasting.
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Fig. 1 Draw a scatter plot of variables
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Tab. 2 Result data of wind farm 1

ik BB AR R Ve & A i R 5
(ER2D
LightGBM LSTM TCN W HFLSTM LightGBM LSTM TCN HBUHLSTM
MAE/MW 4.882 4318 5.617 4738 3.644 2.830 3.244 2.704
RMSE/MW 7.729 5.922 7.094 6.066 5.648 3.559 4.081 3.507
HEWIE/ % 84.54 88.16 85.81 87.87 88.77 92.88 91.84 92.98
=3 RXHEij 2 HREE
Tab. 3 Result data of wind farm 2
- AV G 61T S B e & AR i S B A
(=12
LightGBM LSTM TCN MGHLSTM LightGBM LSTM TCN PELSTM
MAE/MW 1.273 0.532 0.898 0.569 0.994 0.372 0.726 0.369
RMSE/MW 2.028 0.907 1336 0.903 1.597 0.540 1.244 0.526
HEB/ % 88.73 94.96 92.58 94.98 91.13 97.00 93.09 97.08
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