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Table 3 Comparative results of time efficiency of five
different models
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Short—term wind power forecasting method based on DCT-
channel attention—TCN-transformer hybrid model

Jiang Shanhe, Xu Xiaoyan, Chen Wensheng
(School of Electronic Engineering and Intelligent Manufacturing, Anqing Normal University, Anqing 246011, China)

Abstract: To address the challenges of complex and high volatility characteristics of wind power
prediction data,a hybrid model prediction method based on Discrete Cosine Transform —Channel
Attention —Temporal Convolutional Network —Transformer (DCT —Channel Attention -TCN —
Transformer) is proposed in this study. Firstly,the frequency features and multi—scale information
from the input signals by introducing a channel attention mechanism derived from the Discrete
Cosine Transform (DCT) have been captured effectively,and the selectivity of the model to
different channel features is enhanced. Then,the time —dependent feature of the data has been
extracted through a Time Convolutional Network (TCN)to further reduce the uncertainty of the
prediction.Finally ,the global modeling for long time series data can be realized to further improve
the prediction accuracy of wind power by applying the Transformer model"s self —attention
mechanism. The wind power data prediction results from a wind farm in Bangalore show that the
coefficient of determination of the proposed approach is 0.998. Compared to RNN,LSTM,GRU , and
TCN-Transformer, the average absolute error (MAE )index of the proposed method was reduced by
85.53% ,75.69% ,78.60% ,and 71.10% ,respectively. Meanwhile,the root mean square error (RMSE)
index was also decreased by 80.61% ,73.65% ,74.26% ,and 72.20% ,respectively. The hybrid model
proposed in this paper has excellent prediction performance and strong robustness.

Keywords: Discrete Cosine Transform (DCT); channel attention; time convolutional network ;

transformer; wind power forecasting
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