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Short-Term Power Load Forecasting Model Based on Improved Feature
Mode Decomposition and NRBO-LSTM
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(College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: To address the issues of traditional methods in power load forecasting. such as inability to accurately capture
multi-time-scale characteristics and difficulty to adaptively optimize hyperparameters in deep learning models, a short-term
load forecasting model based on improved Feature Mode Decomposition (FMD) and a Newton-Raphson-Based Optimization
(NRBO) algorithm-optimized Long Short-Term Memory (LSTM) network is proposed. In the feature mode decomposition
module, the auxiliary white noise is introduced to suppress mode mixing, and the conventional kurtosis-based mode selection
strategy is improved by adopting an energy-based criterion to eliminate low-energy noise modes and enhance the stability of
decomposition results. Based on these, the original load sequence is decomposed into a set of intrinsic mode functions with
different center frequencies. Meanwhile, the NRBO algorithm is employed to globally optimize the LSTM hyperparameters,
thereby improving the convergence speed and generalization capability of the model. Comparative experiments between mul-
tiple prediction models are constructed, which shows that the proposed FMD-NRBO-LSTM model reaches the MAE,
RMSE, and MAPE by 5. 640 3 kW, 7.282 2 kW, and 1.543 3%, respectively, outperforming the LSTM, CNN-GRU-
LSTM, and CNN-GRU-LSTM-Attention benchmark models. These results verify the superior prediction accuracy and gen-
eralization performance of the proposed model.
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