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Abstract

The COVID-19 virus is causing a massive outbreak in over 150
countries throughout the world, endangering the health and lives of countless
people. The ability to identify infected persons early and place them in
special care is a vital step in eliminating COVID-19. The application of
intelligent technique using machine learning and deep learning to predict
COVID -19 in patients would reduce the time needed to wait for medical test
results and allow doctors to provide patients with the appropriate therapy.
One of the methods used by medical personnel to diagnose Covid-19 patients
is the use of CT-Scan and X-rays to detect the disease.

The proposed detection and classification approach for COVID-19 is
covered in this thesis and is based on machine and deep learning techniques.
Seven different intelligent models were developed and created, these
approaches are: machine learning models (HOG-SVM), deep learning
models (New Design for CNN), feature extraction models (Xception with
SVM, KNN, and DNN), and hybrid deep learning models (CNN with
LSTM). Finally, a hybrid created approach that combined the Dolphin
Swarm with SVM and Xception was used. Each proposed model was built,
analyzed. The results were presented as an explanation of the model's
effectiveness tested to differentiate COVID-19 images based on X-ray
images and CT scans. Each of these models has been tested in multiple
proportions. The training data was divided into five different proportions,
from 50% to 10%, to test the data. On each of these models, multiple
proportions were evaluated. Five surrogate ratios, ranging from 50% to 10%,
were used to stratify the training data.

In this study, dataset of chest X-rays and CT scans were build and
obtained from a number of hospitals in Mosul in collaboration with the
Department of Radiology and with the hospitals' health authorities'
permission. Lang images were obtained for three groups of patients: those
with proven COVID-19 infection, pneumonia, and normal incidence
(normal lung). The dataset was 8112 (4482 for CT pictures of the lungs and
3630 for X-ray images of the lungs).

From the experimental, the DS-SVM model outperformed all other
models in terms of CT scan data accuracy achieving 99.5%. Nevertheless, it
fell short of the maximum accuracy in X-ray data (98.4%). While the CNN-
LSTM model achieved an accuracy close to that of the DS-SVM model.
Moreover, the accuracy was (96.3%) for X-rays and (96.8%) for CT scans



in the CNN model. Whereas, it was (96.7%) for CT scan data in the HOG-
SVM model, with a 30% testing rate for test data. Compared to the X-Ray
of the HOG-SVM model (95.6%). The XCP-KNN model had lesser
accuracy, scoring 90,3% on x-ray data and 93.9% on CT scan data. In the
XCP-DNN model, accuracy was (97.3%) for CT scan data, with a 20%
testing rate for test data. compared to the X-Ray of the XCP-DNN model
(96.8%). In CT data, the XCP-SVM and CNN-LSTM results are quite close,
however, the XCP-SVM is less accurate in x-ray data (96.4%).

In conclusion, the researcher concluded that the DS-SVM model had
excellent results compared to the other models proposed in the thesis in terms
of accuracy. In second place, it was also found that the CNN-LSTM model
achieved good results. The researcher recommends using the DS-SVM and
CNN-LSTM models to diagnose COVID-19.
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