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KISA OZET

KONVOLUSYONEL SiNiR AGLARI VE META-SEZGISEL
YONTEMLERLE KOLON KANSERI TESPITI

Bu arastirma, kolon kanserinin tanisinda kullanilmak {izere, 6zellik ¢ikarimi i¢in
Evrigimli Sinir Aglart (CNN) ile 6zellik se¢imi ve simiflandirma i¢in Acibalik
(Bitterling Fish) Optimizasyon algoritmasinin bir araya getirildigi 6zgiin bir yontem
sunmaktadir. CNN, kolonoskopi goriintiilerinden karmasik 6zellikleri etkili bigimde
cikartmakta; BFO algoritmasi ise bu 6zellikler arasindan en anlamli olanlar1 optimize
ederek se¢mektedir. Elde edilen bu 6zellikler daha sonra Destek Vektor Makineleri
(SVM), Karar Agaclari, Topluluk Yontemleri (Ensemble), Naive Bayes, Lojistik
Regresyon ve En Yakin Komsu (KNN) gibi ¢esitli makine 6grenimi siniflayicilar
aracilifiyla siniflandirilmaktadir.  Siniflayicilarin  basarimi  duyarlilik, 6zgiilliik,
kesinlik, dogruluk ve F1 skoru temel alinarak degerlendirilmistir. Elde edilen
sonuglar, 6zellik ¢ikarimi i¢in CNN ile 6zellik se¢cimi amaciyla BFO algoritmasinin
birlestirilmesinin siniflandirma dogrulugunu ve giivenilirligini Onemli &l¢tide
artirdigini gostermektedir. Ozellikle, VGGNet tabanli BFO algoritmasi ile yapilan ve
SVM  simuflayicist  kullanilarak degerlendirilen model, iistiin bir performans
sergilemistir. Bu model %98,66 duyarlilik, %97,77 6zgiilliik, %97,76 kesinlik ve
%98,21 genel dogruluk ile F1 skoru elde etmistir. Bu bulgular, kolon kanseri
tanisinda  VGGNet tabanli BFO yaklagimimin dstiin bagarimini agik¢a ortaya
koymaktadir.
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SUMMARY

COLON CANCER DETECTION WITH CONVOLUTIONAL NEURAL
NETWORKS AND META-HEURISTIC METHODS

This research presents a novel method for diagnosing colon cancer by combining
convolutional neural networks (CNN) for feature extraction with the Bitterling Fish
Optimization algorithm for feature selection and classification. CNN effectively
extracts complex features from colonoscopy images, which are optimized by the
BFO algorithm to select the most relevant ones. These features are subsequently
classified using various machine learning classifiers, including Support Vector
Machines (SVM), Decision Trees, Ensemble methods, Naive Bayes, Logistic
Regression, and K-Nearest Neighbors (KNN). Classifier performance is evaluated
based on sensitivity, specificity, precision, accuracy, and F1 score. Results show that
combining CNN for feature extraction with BFO for feature selection significantly
enhances classification accuracy and reliability. Specifically, the VGGNet-based
BFO algorithm evaluated using the SVM Classifier demonstrated exceptional
performance. The model achieved a sensitivity of 98.66%, specificity of 97.77%,
precision of 97.76%, and an overall accuracy and F1 score 98.21%. These results
underscore the superior performance of the VGGNet-based BFO approach for colon

cancer diagnosis.
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