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Prediction of Wind Power Based on

Principal Component Analysis and Artificial Neural Network
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ABSTRACT: A wind power prediction model based on
integration of principal component analysis (PCA) with
back-propagation (BP) neural network is proposed. The PCA is
used to preprocess original multi-dimensional input variables
and principal components of input variables are chosen as the
input of BP neural network, by this way either the dimensions
of input variables can be reduced or correlativity among input
variables can be eliminated, thus both convergence and
stability of neural network can be improved. Simulation results
show that the accuracy of wind power prediction by the
proposed PCA-BP model is better than that by common neural
network models and the proposed model possesses better

generalization performance.
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Fig. 1 The predict model of wind power
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Fig.2 The autocorrelation coefficient of power time series
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Tab.1 Eigenvalue and principle
component contribution rates
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Fig. 3 The scatter of variance relative to
the number of component
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Fig. 4 The effect of PCA on neural network performance
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Fig. 5 The effect of hidden layer neurons on
neural network performance
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Fig. 6 The prediction curves of power

when the average absolute error is minimum
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Fig. 7 The absolute error curves of power
when the average absolute error is minimum
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Fig. 8 The error of multi-step forecasting
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Tab. 2 The train and forecast results based on four network
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PCA-BP 13.4 195 67.8 97.7 252.9
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