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Abstract

Over the past ten years, the growth of artificial intelligence (Al) IS
the basis for making accurate decisions to diagnose the type of tumors by
building smart programs that rely on the latest artificial intelligence
technologies such as Machine Learning (ML) and Deep Learning. Learning
(DL) and swarm algorithms and hybridization between them to reach the
highest accuracy in diagnosis. In this research, histopathology images were
adopted for pathological cases (breast tumors, lung tumors, and colon
tumors). The reason for choosing these types of tumors is that they are It is
widespread throughout the world and is the most deadly disease,
The data was obtained by collecting datasets (histological images) approved
by Kaggle company, amounting to 32,783 histological images, including
(7783 images of benign and malignant breast tumors, 10,000 images of
benign and malignant colon tumors, and 15,000 images of lung tumors
(benign, malignant and squamous) according to different magnification
levels of the histopathological images of the tissues, and after merging the
data sets with one data set, it was divided into (80% of the training and
validation data and 20% of the test data) and analyzed by performing pre-
processing on them, then design and implementation the 13 models. Smart,
hybrid using deep learning, machine learning, and swarm algorithm
techniques to diagnose tumors, and reaching the highest accuracy in medical
diagnosis. In deep learning, a convolutional neural network (CNN) was built
and the algorithms (201DenseNet, 169DenseNet, 21DenseNet) and
(ResNet50) were used. , ResNet101, ResNet152) that are pre-trained based
on the Transfer Learning technique, which allows models to be adapted to
perform new tasks, by building a new structure that suits the data set
specified in this thesis, and hybridizing it with one of the machine learning
techniques. It is the Support Vector Machine (SVM) algorithm. To reach the
optimal parameters for the SVM variables, it was hybridized with the Whale
Optimization Algorithm to achieve the highest accuracy of the SVM
classifier with the least training time and effort in order to diagnose seven
disease cases (multiple classification). The highest diagnostic accuracy of
(99.92%) was achieved for the hybrid model DenseNet201-SVM-Whale to
solve the problem of the training time for the hybrid models that were built
in this thesis, the training of which exceeded 24 hours, and to reduce the
training time to a maximum of an hour and a half for each hybrid model.
Graphics Processing Unit (GPU) technology - (GPU-A100) was used the



application of Computer Aided Diagnosis (CAD) approaches using machine
learning and deep learning techniques has yielded promising results along
with medical imaging and histopathological diagnosis techniques, as they
have developed rapidly in recent years to solve complex problems. Finally,
the hybrid models were tested and the highest accuracy model was adopted
in classification. This hybrid methodology increases prediction performance,
which helps in histological examination laboratories to support the doctor in
diagnosing the type of tumors in patients.



