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An improved RCSA-ANN model for the prediction of
offshore short-term wind speed

. . , ¥ e .
ZHANGJ 1anp1ngl » YU Xlnjlanl, CHEN Dongz, J1 Halpeng2
(1. School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. College of Energy and Mechanical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In order to improve the prediction accuracy of offshore short-term wind speed, a model based on
the random cuckoo search algorithm (RCSA) and artificial neural network (ANN) was proposed. Firstly, RCSA
was obtained by introducing a random factor into CSA, and then a RCSA-ANN model for predicting offshore
short-term wind speed was established. Secondly, the training of the model was catried out by using the offshore
meteorological data measured at the wind tower in Luchao Port, Shanghai. Finally, the precision of RCSA-ANN
model was verified by compariative analyses. Results show that the improved CSA method is simple, reliable,
and effective. And it is not easy to fall into local optimum like other models. Moreover, the average error of the
RCSA-ANN model is lower than those of the BP-ANN and CSA-ANN models. Since the RCSA-ANN model
can predict fluctuating wind speed sequences with high prediction accuracy, it has a promising potential in the
meteorological field.
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Table 1 Partition of data sets
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i/ C S /Pa R/ (ms )
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Table 2 Root-mean-square errors of three models

er/(ms
RCSA-ANN BP-ANN CSA-ANN
1 0.38 0.49 5.00
2 0.46 0.55 4.54
3 0.34 0.61 4.24
4 0.37 0.78 5.28
5 0.43 0.48 5.51
14 0.40 0.58 4.91

R3 SMEANTEHENESILIRE

Table 3 Mean absolute pertentage error of three models

em/%
RCSA-ANN BP-ANN CSA-ANN

1 7.57 9.47 124.48
7.66 10.47 113.03

3 6.37 12.91 105.36
4 6.27 15.84 131.23
5 8.12 9.23 136.93
T 7.20 11.58 122.21
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