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DIAGNOSIS OF CORONARY ARTERY DISEASE
WITH MACHINE LEARNING APPROACHES

Abstract The World Health Organization states that Coronary Artery Disease
(CAD) ranks as a primary cause of recorded fatalities. CAD occurs as a result of the
blockage of coronary artery vessels, which are located on the surface of the heart and
supply the blood that the heart needs. Diagnosing the disease using traditional methods
is challenging and requires costly tests. In recent years, the use of machine learning-
based methods has increased as an alternative diagnostic approach. However, existing
studies in the literature suffer from low detection rates and long training times.
Therefore, there is still a need for reliable and low-cost diagnostic methods. In this thesis,
a new model, CSA-PSO-ANN, is proposed for the diagnosis of coronary artery disease.
The aim is to reduce the training time of the machine learning model and achieve a
higher accuracy in diagnosing the disease. Experiments have been conducted on two
publicly available datasets. Parallelization, feature selection, and hyperparameter
optimization have been performed to shorten the model's training time. The performance
of the model has been compared with well-known machine-learning algorithms and
previous studies. The experiments showed that the proposed model effectively diagnoses
the disease and outperforms other methods in terms of accuracy and F1 score
performance metrics.
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Ozet Diinya Saghk Orgiitii’niin verilerine gore, koroner arter hastaligi(KAH), bilinen
6lim nedenlerinin 6nde gelen sebeplerinden biridir. KAH, kalp yiizeyinde bulunan ve
kalbin kan ihtiyacim1 karsilayan koroner arter damarlarinin tikanmasi sonucunda
olusmaktadir. Hastaligin geleneksel yontemlerle teshis edilmesi zordur ve maliyetli
testlerin yapilmasini gerektirmektedir. Son yillarda alternatif teshis yontemi olarak
makine 6grenimi tabanli yontemlerin kullanimi artmustir. Ancak, mevcut literatiirdeki
calismalar disiik tespit oranlar1 ve uzun egitim siirelerinden muzdariptir. Bu nedenle,
giivenilir ve diisiik maliyetli teshis yontemlerine olan ihtiya¢ devam etmektedir. Bu tez
¢alismasinda, koroner arter hastaligimin teshisi i¢in yeni bir model, CSA-PSO-ANN,
onerilmektedir. Onerilen yontem ile makine 6grenimi modelinin egitim siiresinin
kisaltilmast ve hastaligin daha yiiksek dogruluk orami ile teshis edilebilmesi
amaglanmaktadir. Bu tez calismasinda deneyler halka agik iki veriseti lizerinde
gerceklestirilmistir. Model egitim siiresini kisaltmak i¢in parallestirme, 6znitelik se¢imi
ve hiperparametre optimizasyonu yapilmistir. Model performans: literatiirde bilinen
makine Ogrenimi algoritmalar1 ve gecmis calismalarla karsilastirilmistir. Yapilan
deneyler sonucunda, 6nerilen modelin hastaligin teshisi konusunda etkili ¢alistigi ve
diger yontemlere gore dogruluk ve F1 skoru performans 6lgiimlerinde daha iyi sonuglar
elde ettigi goriilmistiir.
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