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Abstract: To enhance the accuracy of short-term wind power prediction, this paper proposes a novel two-stage forecasting
framework that integrates Sequential Variational Mode Decomposition (SVMD), Bayesian Optimization (BO), and a
CNN-BILSTM-Attention model. In the first stage, the preprocessed wind power historical data is decomposed into several
modal components via SVMD. These components serve as inputs to the CNN-BiLSTM-Attention model, whose
hyperparameters—including the learning rate, number of hidden units, and regularization coefficient—are automatically
tuned using the BO algorithm. The output of this stage is the initial power prediction. In the second stage, the prediction
error sequence from the first stage is analyzed and similarly processed (decomposed and modeled) to generate an error
compensation term. The final prediction is obtained by summing the initial power prediction and the predicted error
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compensation. Results show that compared with the CNN-BiLSTM-Attention model, the MAE, MAPE and RMSE values
of the improved CNN-BiLSTM-Attention two-stage prediction model decreased by 85.7%, 75.2% and 77.3%, respectively,
demonstrating the effectiveness of the two-stage short-term wind power prediction method of the improved

CNN-BIiLSTM-Attention model studied in this paper.

Keywords: Short-term Wind Power Forecasting; Successive Variational Mode Decomposition;
Bayesian Optimization Algorithm; Error Compensation; forecasting Model
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Figure 1 Wind power prediction flow char
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Table 1 Decomposition evaluation results

#in EMD EEMD VMD SVMD
B YRS 0.164 0.138 0.043 0.005
R 1.674 1.445 0.573 0.474
BT KSs 6.029 6.309 5.204 4.627
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Table 2 Algorithm optimization parameter results

Ei=t IMF1 IMF2 IMF3 IMF4 IMF5
PURINERZNES 0.114 0.078 0.096 0.073 0.044
flitt BAn{E 0.114 0.078 0.100 0.075 0.044
LIS R 53 21 26 23 94
fhTHRE S R A 53 21 26 23 94
M2 2] 2 0.008 0.002 0.002 0.003 0.007
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Figure 12 Comparison of results predicted by different models
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