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Short-term wind power prediction based on the UP-DOWN-features of wind speed
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(1. Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Collaborative Innovation
Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of

Information Science & Technology, Nanjing 210044, China)

Abstract: In order to improve the accuracy of short-term wind power prediction, a short-term wind power prediction
method based on UP-DOWN-features of wind speed is presented. By analyzing the change of output power caused by
UP-DOWN-features, wind speed is labeled by the features in every moment to increase the training dimensions and then
the prediction accuracy is improved. The data from a wind farm in Shanghai from September 2014 to September 2015 is
used. By comparing the prediction results of Least Squares Support Vector Machine (LSSVM), Extreme Learning
Machine (ELM), Genetic Algorithms-BP Neural Networks (GA-BP), the prediction accuracy of the model which has
added the UP-DOWN-features will be enhanced, and experiments show that it is suitable for short-term wind power
prediction.
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Fig. 1 Scatterplot of wind power
T 1.0
? : DA B I 2R |
o 0.5
= ,
5 0 : i ; &
1 000 2000 3000 4000
5 min/KFF 55
_ (a)
Iz 1.0 | . |
3 b AR )
\ !I»! !'“. Ll | " Y0, T 1N O W R i
%“?@Wﬁ?%ﬂwmﬂ ﬁ(w“w
N 1 i 1 | | i!
oli I . [N il
= 1000 2000 3000 4000
5 min/KAf 2

(b)
& 2 KU [a] 35 Bh i £

Fig. 2 Fluctuation curve of the speed and direction of wind
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Fig. 3 Curves of wind and power
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Fig. 4 Comparison of up-down wind and wind-speed table
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Fig. 5 Prediction errors of different models
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Table 3 Comparison of RMSE & MAE of three methods

o~ RMSE MAE RMSE MAE RMSE MAE
E EF E EF L LF L LF G GF G GF
2015.03.01~2015.03.31  36.468 35464 25222 24515 36.603 35.532 25.147 24.582 36.477 35274 24997 24.453
2015.06.01~2015.07.01  60.144 58.104 41.074 39.641 58.676 56.881 39.809 38.410 59.036 57.401 39.844 39.639
2014.09.01~2014.10.01  40.655 39.921 28972 28.197 40.406 39.546 28.621 28.192 40.406 39.546 28.621 28.192
2014.12.01~2015.12.31  55.665 54.078 38.484 37.941 56.006 54.439 38.697 38.011 56.137 54.162 38.635 37.786
HME 50.759 46.892 33.438 32.573 47.923 46.560 33.068 32.299 48.014 46.596 33.024 32.517
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