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abstract In the last 50 years, with the growth of cities and increase in the number of
vehicles and mobility, traffic has become troublesome. As a result, traffic flow prediction
started to attract attention as an important research area. However, despite the extensive
literature, traffic flow prediction still remains as an open research problem, specifically
for long-term traffic flow prediction. Compared to the models developed for short-term
traffic flow prediction, the number of models developed for long-term traffic flow
prediction is very few. Based on this shortcoming, in this study, we focus on long-term
traffic flownprediction and propose a novel deep ensemble model (DEM). In order to
build this ensemble model, first, we developed a convolutional neural network (CNN),
a long short term memory (LSTM) network, and a gated recurrent unit (GRU) network
as deep learning models, which formed the base learners. In the next step, we combine
the output of these models according to their individual forecasting success. We use
another deep learning model to determine the success of the individual models. Our
proposed model is a flexible ensemble prediction model that can be updated based on
traffic data. To evaluate the performance of the proposed model, we use a publicly
available dataset. Numerical results show that our proposed model performs better than
individual deep learning models (i.e., LSTM, CNN, GRU), selected traditional machine
learning models (i.e., linear regression (LR), decision tree regression (DTR), k-nearest-
neighbors regression (KNNR) and other ensemble models such as random-forest-
regression(RFR)

keywords Traffic Flow Prediction, Deep Learning, Time Series Prediction,
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0zet Son 50 yilda sehirlerin biiyiimesi, ara¢ sayisinin ve hareketliligin artmasiyla
birlikte trafik sikintili hale geldi. Bunun sonucunda trafik akis tahmini 6nemli bir
aragtirma alani olarak dikkat ¢cekmeye basladi. Bununla birlikte, kapsaml literatiire
ragmen trafik akisi tahmini, 6zellikle uzun vadeli trafik akisi tahmini i¢in hala agik bir
aragtirma problemi olarak kalmaktadir. Kisa vadeli trafik akisi tahmini i¢in gelistirilen
modellerle karsilastirildiginda uzun vadeli trafik akist tahmini igin gelistirilen
modellerin sayisi olduk¢a azdir. Bu eksiklikten yola g¢ikarak, biz bu ¢alismada uzun
donem trafik akis tahmini problemine odaklaniyoruz ve yeni bir derin topluluk 6grenme
modeli 6neriyoruz. Bu topluluk 6grenme modelini olusturabilmek i¢in 6ncelikle, temel
ogreniciler olarak kullandigimiz 3 farkli derin 6grenme mimarisini (yani LSTM, CNN
ve GRU) kullanarak 3 farkli derin 6grenme modeli gelistirdik. Daha sonra, bu
modellerin bireysel tahmin basarilarina gore tahmin sonuclarini birlestirdik. Bunun i¢in
ayr1 bir derin 6grenme modeli kullandik. Onerdigimiz model esnek ve dinamik bir
yapiya sahiptir, model giincel trafik durumuna gore kendini yenileyebilir. Onerilen
modelin performansini degerlendirmek i¢in halka acik bir veri seti kullantyoruz. Sayisal
sonuglar, 6nerilen modelimizin bireysel derin 6grenme modellerinden (6rn. LSTM,
CNN, GRU), secilmis geleneksel makine 6grenme modellerinden (6rn. Dogrusal
regresyon (LR), karar agaci regresyonu (DTR), k-en yakin komsular) ve rastgele orman
regresyonu (RFR) gibi diger topluluk &grenme modellerinden daha iyi performans
sergiledigini gosteriyor.
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