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Abstract: To address the strong volatility and significant nonlinear characteristics of photovoltaic
power sequences, as well as the susceptibility of forecasting accuracy to noise interference, a
photovoltaic power forecasting method integrating improved complete ensemble empirical mode

decomposition with adaptive noise (ICEEMDAN), a sparrow search algorithm-optimized long
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short-term memory network (SSA-LSTM), and cascade regression (CR) error correction is
proposed. The original power sequence is decomposed using ICEEMDAN to obtain multiple
intrinsic mode functions (IMFs), thereby effectively separating multiscale temporal features and
suppressing noise interference. The sparrow search algorithm (SSA) is introduced to adaptively
optimize the key parameters of the LSTM model. Cascade regression is used to perform parallel
error correction on the preliminary prediction results obtained after reconstruction of the components,
thereby further reducing the model output bias and improving the overall prediction accuracy. It is
shown by simulation results that, based on a weighted average according to the numbers of test
samples in the four seasons, the mean absolute error (MAE) and root mean square error (RMSE) are
reduced by 69.97% and 67. 49% , respectively, compared with those of the conventional LSTM
model. Compared with the uncorrected model, the ewar and egxus: are reduced by 34. 01% and
27.78% , respectively, and all coefficients of determination (R*) exceed 0. 96. The results show
that the forecasting bias can be effectively reduced and the stability and adaptability of the model
under different seasonal conditions can be improved by the proposed method, providing a high-
accuracy and highly robust technical approach for photovoltaic power forecasting.
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Table 3 Weights of individual regressors and ensemble epyse

under five-fold cross-validation
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Fig. 6 Model prediction comparison of four algorithms across different seasons
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Table 4 Comparison of performance metrics of the model in different seasons
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