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Short-term wind speed forecasting using ElIman neural network based on rough set theory
and principal components analysis

YIN Dong-yang, SHENG Yi-fa, JIANG Ming-jie, LI Yong-sheng, XIE Qu-tian
(College of Electrical Engineering, University of South China, Hengyang 421001, China)

Abstract: Because the traditional static feed forward neural networks (FNN) are easy to fall into local optimum and lack of dynamic
performance, the wind speed prediction model using Elman neural network (ElmanNN) is established, the principal component
analysis (PCA) is used to extract the feature of wind speed data, which optimizes the inputs of ElmanNN. Furthermore, excitation
function and the structures of network are improved to search for the optimum solution of function convergence rate and prediction
accuracy. To solve large error and prediction accuracy fluctuations of the ElmanNN model at the peak value of wind speed, the rough
set theory is proposed to compensate and correct the predicted values to further improve the forecasted results. Experimental results
show that the prediction accuracy is effectively improved and the generalization ability of ElmanNN is enhanced using the proposed
method. This model has precise forecasting and strong practicability, so it has promoted value.
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Table 1 Eigenvalue and principle components contribution rates
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Fig. 3 Wind speed forecasting results based on four models
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Table 2 Prediction errors of four models
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Fig. 4 Forecasting results between before and after rough
set correction
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Table 3 Coding table for condition attributes
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Table 4 Coding table for decision attributes
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Table 5 Comparison of wind speed forecasting value errors

before and after rough set correction
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PCA-ElmanNN 4385 2.769
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