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ABSTRACT

The SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2) named
COVID-19 (coronavirus 2019) pandemic affected humanity globally and
highly influenced the healthcare community as well. Several crises, including
health threats, came forth internationally due to COVID-19 infection and
transmission worldwide. The reported clinical symptoms include sore throat,
breathing difficulty, cough, fever, and tiredness.

For early screening, Reverse Transcription Protein Chain Reaction (RT-PCR)
test is used to examine the onset of the patients by detecting the RNA material
of the virus among the patients’ samples. However, being in high demand made
RT-PCR a time consuming tool as it takes time for one to be tested, leading to
further delay in the result, in addition to decreasing the accuracy of its results.
Consequently, as a means of taking advantage of a preexisting infrastructure
for respiratory disease diagnosis, researchers have proposed COVID-19 patient
screening based on the results of Chest Computerized Tomography (CT) and
Chest Radiographs (X-ray). When paired with artificial-intelligence- and deep-
learning-based approaches for analysis, early studies have achieved a
comparatively high accuracy in diagnosing the disease.

Deep Learning (DL) algorithms including Convolutional Neural Network
(CNN) have already been adopted during the pandemic and implemented to
manage and contain the deadly virus. These techniques help healthcare
professionals to track COVID-19 hotspots and predict its possible targets and
lethal infectious spread. It has been concluded that there is a significant
requirement for decision-making technologies to handle and confine the deadly
virus and get appropriate intimations to avoid its further spread. Al and ML
mimic human intelligence and understand and suggest the effective
development of vaccines and their possible delivery to infected communities.

DL-based algorithms readily identify, distinguish, and present a clear picture of



the pandemic-associated parameters that allow decision making with advanced
precision and specificity.

We present a comparison study between top performer CNN models that
recorded the very best detection accuracy in image detection and classification.
Then, we studied the use of multi-classifiers and show their effect on CNN
models. Using multi-classifiers instead of a single classifier stacked in an
ensemble stacking approach for the diagnosis of the COVID19 from the Chest
CT and X-ray images. This achieves accuracy 99.9% with COVID-Net on CT
images and 99.7% with DarkNet on X-ray. Finally, Mask R-CNN classification
algorithm developed for COVID-19 diagnosis using deep learning techniques
on CT images, which achieves 98.2% accuracy on CT images. Our goal is to
build a system based on deep learning by doing a comparative study to reach
the best system to detect COVID-19. After that, we worked on the first stage,
which is the stacking model that achieved high accuracy and efficiency results.
Then on the next stage, which is to improve the ResNet model by using Mask-
RCNN that in turn led to raising the efficiency of the system.

For Dataset, it improved in terms of quality, clarity, and quantity using the
augmentation technique. Using the Fuzzy Color technique as a preprocessing

step and the images that were structured with the original images were stacked.
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SUMMERY

We pretrained six deep CNN models such as the Bayesian, DenseNet, VGG,
ResNet, COVIDNet, and DarkNet are used for transfer learning by using CT
and x-ray images. The pre-trained DarkNet model provided the highest
classification performance of automated COVID-19 classification with 99%
accuracy among the other five proposed models on the two types of dataset.
While COVID-Net model provided high performance only on CT images with
99% accuracy.

Moreover, we introduce stacked convolutional neural network for automated
COVID19 diagnosis, model can learn image discriminating characteristics and
extract a wide range of information from chest X-rays and CT scans. The
model performed well in terms of accuracy and memory consumption. The
COVID-19 detection stacking model obtains a classification accuracy of
99.9%, while on the X-ray images of the COVIDX dataset, it achieves a
classification accuracy of 99.7%. .

Finally, the goal of this study was to develop a classification algorithm for
COVID-19 diagnosis using deep learning techniques on CT images. Mask R-
CNN, an Al-based technique for COVID-19 identification utilising a chest CT
image as the core dataset, is described in detail. In compared to previous Al-
based approaches for identifying COVID-19, Mask R-CNN is proven to be
superior. The deep learning model is capable of not only detecting but also
classifying COVID-19 infections based on CT images. Mask R-CNN, the
approach provided here, has a 98.28 % and hence would be a very useful tool

in healthcare.
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