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Abstract

Technologies of wind power generation for development of alternative energy technology have been
accumulated over the past 20 years. Wind power generation is environmentally friendly and economical
because it uses the wind blowing in nature as energy resource. In order to operate wind power generation
efficiently, it is necessary to accurately predict wind speed changing every moment in nature. It is

important not only averagely how well to predict wind speed but also to minimize the largest absolute
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error between real value and prediction value of wind speed. In terms of generation operating plan,

minimizing the largest absolute error plays an important role for building flexible generation operating plan

because the difference between predicting power and real power causes economic loss. In this paper, we

propose a method of wind speed prediction using numeric prediction algorithm-based wind speed forecast

model made to analyze the wind speed forecast given by the Meteorological Administration and pattern

value for considering seasonal property of wind speed as well as changing trend of past wind speed. The

wind speed forecast given by the Meteorological Administration is the forecast in respect to comparatively

wide area including wind generation farm. But it contributes considerably to make accuracy of wind speed

prediction high. Also, the experimental results demonstrate that as the rate of wind is analyzed in more

detail, the greater accuracy will be obtained.

» Keywords : wind speed prediction, numeric prediction algorithm, ensemble of model trees
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Fig. 1. Process of Leammg the wind speed forecast model
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Table 1. Attributes of wind speed forecast model
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Table 2. Comparison of non-learning and learning style

non-learning learning
Measure
forecast | pattern | forecast | past wind speed | all attributes
MAPE (%) | 381 |4212 | 3617 17.74 16.35
MAD  (m/s)| 1.693 | 2.458 | 1.438 0.701 0.654
MaxAD (m/s) | 13.64 | 24.58 | 10.82 8.96 8.82
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Table 3. analysis performances of wind speed forecast
model into attributes of forecast only.

forecast

A&-NN

Locally weighted

Model tree

Ensemble of

linear regression model tree
MAPE (%) 38.56 39.24 36.18 36.17
MAD  (m/s) 1574 1.609 1437 1438
Max. AD (m/s) 16.44 37.18 10.81 10.82
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Table 4. analysis performances of wind speed forecast
model into attributes of past wind speed, month

and time.

past wind T T Llocally weigh.ted M - Ensemble of

speed linear regression model tree
MAPE (%) 20.39 21.85 18.00 18.00
MAD  (m/s) | 60 | 0.825 0.885 0.707 0.707
Max. AD (m/s) 14.38 18.97 8.96 8.96
MAPE (%) 20.62 23.75 17.89 17.86
MAD  (m/s) | 120 | 0.842 0.97 0.703 0.702
Max. AD (m/s) 14.71 18.97 8.94 8.96
MAPE (%) 2073 24.36 17.79 17.74
MAD  (m/s) | 180 | 0.856 0.997 0.703 0.701
Max. AD (m/s) 14.71 24.09 8.94 8.96
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Table 5. analysis performances of wind speed forecast
model into all attributes introduced in table 1.

all attributes T k-NN L.ocally weighfed Model tree sl f
linear regression model tree
MAPE (%) 18.48 1942 16.54 16.51
MAD  (m/s) | 60 | 0.741 0.788 0.659 0.658
Max. AD (m/s) 8.80 12.39 8.81 8.82
MAPE (%) 18.02 19.42 16.40 1641
MAD  (m/s) | 120 | 0.725 0.789 0.654 0.655
Max. AD (m/s) 8.81 12.39 8.79 8.79
MAPE (%) 18.02 19.42 16.33 16.35
MAD  (m/s) | 180 | 0.725 0.789 0.654 0.654
Max. AD (m/s) 8.81 1239 8.84 8.82
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Fig. 3. Comparison between actual wind speed, forecast
and predicted wind speed by wind speed forecast model
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