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Ozet- Artan yenilenebilir temelli enerji iiretiminin mevcut elektrik enerji sebekesine entegrasyonu biiyiik onem arz etmektedir.
Sebekeye entegrasyonun en bilyiik zorlugu, riizgar enerjisinin degiskenligi ve siireksizligidir. Bu durumla basa ¢ikmak i¢in en
iyi yaklagim, riizgar enerjisi iiretiminin gelecekteki degerlerini tahmin etmektir. Yiiksek dogruluklari ile riizgar hizi tahmin
yontemleri bu sorunlar1 en aza indirmek i¢in kullanilabilecek etkili bir aragtir. Bu sebeple, riizgar enerjisi veya riizgar hizi tahmini
i¢in birkag farkli yontem son yillarda literatiirde yerini almistir. Bu ¢aligma, dalgacik sinir ag1 (DSA) kullanilarak ¢ok kisa siireli
riizgar hizi tahminini ve bu agin farkli Polywog aktivasyon fonksiyonlar1 i¢cin basarimlarinin karsilastirmasini sunmaktadir. Veri,
bir yillik bir siire igin on dakikalik ¢dziiniirliikte Ondokuz Mayis Universitesi'nde bulunan bir hava istasyonundan toplanmustir.
Riizgar hiz1 tahminler 6niimiizdeki 10 dakika i¢in 24 saatlik bir siire i¢inde sunulmaktadir. Kok Hata Kareler Ortalamasi (RMSE)
ve Ortalama Karesel Hata (MSE) basarim etmeni olarak secilmistir. Bu donemler i¢in de ag basarimi i¢in ayni etmenler
secilmistir. Elde edilecek tahminler dogrultusunda, riizgar enerjisi saglayan sistemlerin, degisen atmosferik sartlara dogru ve
hizli uyumlulugunun saglanmasi hedeflenmektedir.

Bu caligmada tiim DSA yapilar1 ayn1 topolojiyi kullanmistir. Segilen mimari basing, sicaklik ve nem i¢in birer giris, riizgar hizi
icin bir ¢ikis olacak sekilde bir girdi katmani, bir ¢ikt1 katmani ve bir gizli katmanli ag yapisi seklindedir. Gizli katmandaki
dalgacik ndronu sayis1 igin belirli bir kural yoktur. Bu nedenle, deneme yanima yontemiyle 10 adet wavelon igeren mimaride
karar kilinmistir. Polywog ailesine ait fonksiyonlarm her biri (Polywogl, Polywog2, Polywog3, Polywog4 ve Polywog5) gizli
katmandaki dalgacik néronlarinin aktivasyon fonksiyonu olarak kullanilmistir. En iyi tahmin sonuglar1 Polywog]1 fonksiyonu ile
elde edilmistir.
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Comparison the forecasting performance of wavelet activation functions in
wind speed prediction with wavelet neural networks

Abstract- The integration of increasing renewable energy-based energy production into the existing electricity grid has become
of great importance. The biggest difficulty to integration into the power grid is variability and discontinuity of wind energy. To
deal with this situation, the best approach is to predict future values of wind power production. Wind speed estimation methods
with high accuracy are an effective tool that can be used to minimize these problems. Thus, several wind power or wind speed
forecasting methods have been reported in the literature over the past few years. This study presents a very short — term wind
speed prediction using wavelet neural network (WNN) and compares the performance of different Polywog activation functions
in this network. Data are collected from a weather station located in Ondokuz Mayis University in ten minute resolution for a
period of one year. Wind speed predictions are presented within a period of 24-hours for 10 minute ahead. The root mean square
error (RMSE) and the mean squared error (MSE) values have been selected as performance criteria. According to forecasts will
be achieved, provides wind energy systems, accurate and rapid adaptation to changing climatic conditions are be attained.

In this study, all WNN structures use the same topology. The selected architecture is in the form of an input layer, an output
layer, and a hidden layer network structure, with one each input for pressure, temperature and humidity, one output for wind
speed. There is no specific rule for the number of wavelon in the hidden layer. For this reason, 10 wavelon architects have been
decided by trial and error method. Each Polywog family functions (Polywogl, Polywog2, Polywog3, Polywog4 and Polywog5)
are used as an activation function in the hidden layer’s wavelons. The best prediction results were obtained with Polywogl
function.
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