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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. AI 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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 هوجز الرسالة

ٌمذ أثش خائسح ف١شٚط وٛسٚٔا ػٍٝ اٌثشش٠ح ػٍٝ ِغرٜٛ اٌؼاٌُ ٚأثش تشىً وث١ش ػٍٝ ِدرّغ اٌشػا٠ح 

اٌصس١ح أ٠عًا. ظٙشخ اٌؼذ٠ذ ِٓ الأصِاخ ، تّا فٟ رٌه اٌرٙذ٠ذاخ اٌصس١ح ، د١ٌٚاً تغثة ػذٜٚ 

COVID-19  اٌسٍك ٚأرماٌٗ فٟ خ١ّغ أٔساء اٌؼاٌُ. ذشًّ الأػشاض اٌغش٠ش٠ح اٌّثٍغ ػٕٙا اٌرٙاب

 ٚصؼٛتح اٌرٕفظ ٚاٌغؼاي ٚاٌسّٝ ٚاٌرؼة.

( ٌفسص تذا٠ح RT-PCRٌٍفسص اٌّثىش ، ٠رُ اعرخذاَ اخرثاس ذفاػً إٌغخ اٌؼىغٟ ٌٍثشٚذ١ٓ اٌّرغٍغً )

اٌّشظٝ ػٓ غش٠ك اٌىشف ػٓ ِادج اٌسّط إٌٛٚٞ اٌش٠ثٟ ٌٍف١شٚط ت١ٓ ػ١ٕاخ اٌّشظٝ. ِٚغ رٌه ، 

شق ٚلراً غ٠ٛلاً، ِّا ٠ؤدٞ إٌٝ ِض٠ذ ِٓ اٌرأخ١ش فٟ إٌر١دح أداج ذغرغ RT-PCRفئْ اسذفاع اٌطٍة خؼً 

 ، تالإظافح إٌٝ ذم١ًٍ دلح ٔرائدٗ.

ٚتاٌراٌٟ ، وٛع١ٍح ٌلاعرفادج ِٓ اٌث١ٕح اٌرسر١ح اٌّٛخٛدج ِغثمًا ٌرشخ١ص أِشاض اٌدٙاص اٌرٕفغٟ ، الرشذ 

ٍصذس ٚاٌرص٠ٛش تٕاءً ػٍٝ ٔرائح اٌرص٠ٛش اٌّمطؼٟ اٌّسٛعة ٌ COVID-19اٌثازثْٛ فسص ِشظٝ 

اٌشؼاػٟ ٌٍصذس. ػٕذ إلشأٙا تٕٙح اٌرس١ًٍ اٌمائُ ػٍٝ اٌزواء الاصطٕاػٟ ٚاٌرؼٍُ اٌؼ١ّك ، زممد 

 اٌذساعاخ اٌّثىشج دلح ػا١ٌح ٔغث١اً فٟ ذشخ١ص اٌّشض.

ذُ تاٌفؼً اػرّاد خٛاسص١ِاخ اٌرؼٍُ اٌؼ١ّك تّا فٟ رٌه اٌشثىح اٌؼصث١ح اٌرلاف١ف١ح أثٕاء اٌٛتاء ٚذٕف١ز٘ا 

داسج ٚازرٛاء اٌف١شٚط اٌماذً. ذغاػذ ٘زٖ اٌرم١ٕاخ اٌّرخصص١ٓ فٟ اٌشػا٠ح اٌصس١ح ػٍٝ ذرثغ إٌماغ لإ

ٚاٌرٕثؤ تأ٘ذافٙا اٌّسرٍّح ٚأرشاس اٌؼذٜٚ ا١ٌّّرح. ٚلذ خٍص إٌٝ أْ ٕ٘ان  COVID-19اٌغاخٕح ٌـ 

الإ٠ساءاخ زاخح وث١شج ٌرم١ٕاخ صٕغ اٌمشاس ٌٍرؼاًِ ِغ اٌف١شٚط اٌماذً ٚزصشٖ ٚاٌسصٛي ػٍٝ 

إٌّاعثح ٌردٕة أرشاسٖ تشىً أوثش. ٠ساوٟ اٌزواء الاصطٕاػٟ ٚاٌرؼٍُ ا٢ٌٟ اٌزواء اٌثششٞ ٠ٚفّٙاْ 

٠ٚمرشزاْ اٌرط٠ٛش اٌفؼاي ٌٍمازاخ ٚإِىا١ٔح إ٠صاٌٙا إٌٝ اٌّدرّؼاخ اٌّصاتح. ذسذد اٌخٛاسص١ِاخ اٌمائّح 

اٌّشذثطح تاٌٛتاء اٌرٟ ذغّر تاذخار  ػٍٝ اٌرؼٍُ اٌؼ١ّك تغٌٙٛح ٚذ١ّض ٚذمذَ صٛسج ٚاظسح ٌٍّؼٍّاخ

 .ػا١ٌحاٌمشاس تذلح ٚخصٛص١ح 

ٔمذَ دساعح ِماسٔح ت١ٓ ّٔارج اٌشثىاخ اٌؼصث١ح اٌرلاف١ف١ح الأفعً أداءً ٚاٌرٟ عدٍد أفعً دلح وشف فٟ 

اٌىشف ػٓ اٌصٛس ٚذص١ٕفٙا. ثُ دسعٕا اعرخذاَ اٌّصٕفاخ اٌّرؼذدج ٚأظٙشٔا ذأث١ش٘ا ػٍٝ ّٔارج 

اٌّصٕفاخ اٌّرؼذدج تذلاً ِٓ اٌّصٕف اٌفشدٞ اٌّىذط فٟ ٔٙح ذىذ٠ظ ١ح اٌرلاف١ف١ح. لذِٕا اٌشثىاخ اٌؼصث

ِٓ صٛس اٌصذس اٌّمطؼ١ح ٚالأشؼح اٌغ١ٕ١ح. ٚاٌرٟ ذسمك دلح تٕغثح  COVID19اٌّدّٛػح ٌرشخ١ص 

ػٍٝ الأشؼح اٌغ١ٕ١ح.  DarkNet٪ ِغ 99.9ػٍٝ اٌصٛس اٌّمطؼ١ح ٚ  COVID-Net٪ ِغ 99.9

تاعرخذاَ ذم١ٕاخ  COVID-19ٌرشخ١ص  Mask R-CNNٕا ترط٠ٛش خٛاسص١ِح ذص١ٕف أخ١شًا ، لّ

٘ذفٕا ٘ٛ تٕاء  ٪ ػٍٝ اٌصٛس اٌّمطؼ١ح. 9..9اٌرؼٍُ اٌؼ١ّك ػٍٝ اٌصٛس اٌّمطؼ١ح ، ٚاٌرٟ ذسمك دلح 

ٔظاَ لائُ ػٍٝ اٌرؼٍُ اٌؼ١ّك ِٓ خلاي إخشاء دساعح ِماسٔح ٌٍٛصٛي إٌٝ أفعً ٔظاَ لاورشاف 

COVID-19 تؼذ رٌه ػٍّٕا ػٍٝ اٌّشزٍح الأٌٚٝ ٟٚ٘ ّٔٛرج اٌرىذ٠ظ اٌزٞ زمك ٔرائح ػا١ٌح اٌذلح .



،  Mask-RCNNتاعرخذاَ  ResNetٚاٌىفاءج. ثُ ػٍّٕا ػٍٝ اٌّشزٍح اٌرا١ٌح ، ٟٚ٘ ذسغ١ٓ ّٔٛرج 

 ٚاٌزٞ أدٜ تذٚسٖ إٌٝ سفغ وفاءج إٌظاَ.

ذِح، فٟ اٌفصً اٌثأٟ ذُ ػشض الاػّاي ذٕمغُ اٌشعاٌح اٌٝ عرح فصٛي فٟ اٌفصً الاٚي ذُ ػشض اٌّم

راخ اٌصٍح ٚاٌرٟ ذُ ػٍٝ اعاعٙا تٕاء ّٔارخٕا، فٟ اٌفصً اٌثاٌث ذُ ػشض اٌّماسٔٗ ت١ٓ إٌّارج اٌّخرٍفح 

تاعرخذاَ ِذخلاخ ِخرٍفح ٌرسذ٠ذ افعً ّٔٛرج، فٟ اٌفصً اٌشاتغ ذُ اٌؼًّ ػٍٝ ذسغ١ٓ إٌّار تاعرخذاَ 

-Rصٕف اٌفشدٞ ٚذُ ِٕالشح رٌه، فٟ اٌفصً اٌخاِظ ذُ ػشض اٌؼذ٠ذ ِٓ اٌّصٕفاخ تذلا ِٓ اٌّ

CNN.ٚاخ١شا ذُ ػشض اٌٍّخص فٟ اٌفصً اٌغادط ، 

  



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 AI-based technique for COVID-19 identification utilising a chest CT 

image as the core dataset, is described in detail. In compared to previous AI-

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. 

  



الرسالة هلخص  

 ٚ Bayesian ٚ DenseNet ٚ VGG ٚ ResNet ِثً ، CNN ٌشثىح ػ١ّمح ّٔارج عرح ترذس٠ة لّٕا

COVIDNet ٚ DarkNet ، َاٌغ١ٕ١ح ٚالأشؼح اٌّمطؼ١ح الأشؼح صٛس تاعرخذاَ اٌرؼٍُ ٌٕمً ٚذغرخذ .

 ِٓ٪  99 تذلح ا٢ٌٟ COVID-19 ٌرص١ٕف ذص١ٕف أداء أػٍٝ ِغثماً اٌّذست١ٓ DarkNet ّٔٛرج لذَ

 COVID-Net غشاص لذَ ت١ّٕا. اٌث١أاخ ِدّٛػح ٔٛػٟ ػٍٝ اٌّمرشزح الأخشٜ اٌخّغح إٌّارج ت١ٓ

 ٪.99 تذلح اٌّسٛعة اٌّمطؼٟ اٌرص٠ٛش صٛس ػٍٝ فمػ ػا١ٌاً أداءً 

 ٌٍّٕٛرج ٠ّىٓ ، COVID19 ٌـ ا٢ٌٟ ٌٍرشخ١ص ِىذعح ذلاف١ف١ح ػصث١ح شثىح ٔمذَ ، رٌه ػٍٝ ػلاٚج

 ٌٍصذس اٌغ١ٕ١ح الأشؼح ِٓ اٌّؼٍِٛاخ ِٓ ٚاعؼح ِدّٛػح ٚاعرخشاج اٌصٛس ذ١١ّض خصائص ذؼٍُ

 اٌرىذ٠ظ ّٔٛرج زصً. اٌزاوشج ٚاعرٙلان اٌذلح ز١ث ِٓ خ١ذًا إٌّٛرج أداء واْ. اٌّمطؼٟ ٚاٌّغر

 ٌّدّٛػح اٌغ١ٕ١ح الأشؼح صٛس فٟ ت١ّٕا ،٪ 99.9 ذثٍغ ذص١ٕف دلح ػٍٝ COVID-19 ػٓ ٌٍىشف

 ٪. .99.9 إٌٝ ذصً ذص١ٕف دلح ٠سمك ، COVIDX ت١أاخ

 تاعرخذاَ COVID-19 ٌرشخ١ص ذص١ٕف خٛاسص١ِح ذط٠ٛش ٘ٛ اٌذساعح ٘زٖ ِٓ اٌٙذف واْ ، أخ١شًا

 اٌزواء ػٍٝ لائّح ذم١ٕح ٟٚ٘ ، Mask R-CNN ٚصف ذُ. اٌّمطؼ١ح اٌصٛس ػٍٝ اٌؼ١ّك اٌرؼٍُ ذم١ٕاخ

. تاٌرفص١ً ، أعاع١ح ت١أاخ وّدّٛػح اٌصذس CT صٛسج تاعرخذاَ COVID-19 ٌرسذ٠ذ الاصطٕاػٟ

 Mask أْ ثثد ، COVID-19 ٌرسذ٠ذ الاصطٕاػٟ اٌزواء ػٍٝ اٌمائّح اٌغاتمح الأعا١ٌة ِغ تاٌّماسٔح

R-CNN ػذٜٚ اورشاف ػٍٝ لادسًا فمػ ١ٌظ اٌؼ١ّك اٌرؼٍُ ّٔٛرج. ِرفٛق COVID-19 ٓأ٠عًا ٌٚى 

 ، ٕ٘ا اٌّمذَ إٌٙح ، Mask R-CNN ٠سرٛٞ. اٌّسٛعة اٌّمطؼٟ اٌرص٠ٛش صٛس ػٍٝ تٕاءً  ذص١ٕفٙا

 .اٌصس١ح اٌشػا٠ح ِداي فٟ خذًا ِف١ذج أداج ع١ىْٛ ٚتاٌراٌٟ ،٪ .9..9 ػٍٝ


