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Wind speed time series prediction based on associative network
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Abstract: In order to improve the reliability of wind speed series prediction, a new associative network was
constructed to predict the wind speed series with chaotic characteristics. Stored sample patterns were
constructed according to the similarity measure of the volatile of the wind speed series. Utilizing the
correlation information contained in the stored sample patterns, the network adopts an unsupervised
learning algorithm to complete the weight training. One step or multi-step prediction of the wind speed
series which have self-similarity can be completed by the associative network. Compared with the
conventional forward neural network, the prediction mechanism of the associative prediction network is
explicit, and the prediction result is uniqueness. The network can also give one step or multi-step prediction
results simultaneously in once calculation. Simulation results show that the associative network has good
prediction performance, and can be applied to predict dynamically the wind speed series.
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Fig.2 One-step ahead prediction results of wind speed series
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Table 1 One-step ahead prediction errors

Ty ik PN TR Y05 Rk 2%

IR AEL Y 2% 1.97 0.56 0.76

BP [ %% 2.51 0.71 0.90
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Fig.3 Three-step ahead prediction results of wind speed series
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Fig.4 Five-step ahead prediction results of wind speed series
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Table 2 Three-step ahead prediction errors

T 5 vk KRR iR 22 ¥R 2

BRI 4% 2.03 0.66 0.80

BP & % 2.64 0.81 1.10
ARIMA #5%) 5.90 1.51 1.93
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Table 3 Five-step ahead prediction errors

T 5 vk R IR 2% iR 22 B iR 2

BRI 4% 2.98 0.71 0.93

BP [ %% 3.73 0.83 1.12
ARIMA #57) 5.93 1.94 2.37
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