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Fig. 1 Schematic of Mamba model structure
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Fig. 8 Power prediction result curves for ablation experiments
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Table 4 Results of ablation of data-driven model
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Table 5 Results of ablation introducing physical constraints
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Fig. 9  Percentage of error between model 1 and model 2
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Fig. 10 Power prediction result curves for model 1 and model 2
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MAMBA-TRANSFORMER ULTRA-SHORT-TERM WIND POWER
PREDICTION BY INTEGRATING PHYSICAL CONSTRAINTS AND
MULTISCALE FEATURES

Yu Yongxiang, Kuang Xiangyu, Han Jian, Gao Bo, Zeng Han, LiZewen

(School of Electrical and Automation Engineering , East China Jiaotong University , Nanchang 330013, China)

Abstract: We propose a Mamba-Transformer model integrating physical constraints and multi-scale features for ultra-short-term wind

power forecasting. The proposed model employs complete ensemble empirical mode decomposition with adaptive noise to capture

nonlinear and nonstationary patterns in wind power data across multiple frequency components. The decomposed modal functions are

then fed into the Mamba model alongside meteorological data from the wind farm to uncover local time-varying properties. The self-

attention mechanism of the Transformer model is then employed to capture long-range dependencies among multi-scale features. Finally,

a one-dimensional Jensen wake model is integrated to establish physical constraints, integrating the prediction results of physical models

and data-driven models through an adaptive weighting mechanism. Experimental results demonstrate that compared to the Transformer

model, the proposed model reduces root mean square error (RMSE) and mean absolute error (MAE) by 41.29% and 50.26%,

respectively. This model enhances wind power forecasting accuracy while exhibiting strong generalization capabilities.

Keywords: wind power forecasting; physical constraint; CEEMDAN; Mamba; Transformer; one-dimensional Jensen wake model



