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ABSTRACT

Research Background:

Highly discriminatory digital images, such as satellite images and medical images, have an
important role in many applications that have fine details. They are used in mapping, as in the
case of satellite images, or diagnosing diseases based on medical images, and this requires the
use of high-accuracy classifiers to obtain Accurate results in a short time.

Thesis Aim:

This thesis aims to build a classification algorithm using residual neural networks in order to
classify CT scan images into two categories: either infected with COVID-19 virus or healthy.

Materials and Methods:

To accomplish the research, three databases were used to train and test the classifier. The first
and second databases were obtained from GitHub and Kaggle repositories, and the third
database was obtained from Al-Mowasat Hospital in Damascus. The Python programming
language was used to implement the proposed algorithm and evaluated in the research. It used
Google Colab cloud service based on Jupiter's Notebooks.

Results and Conclusion:

In order to evaluate the performance of the proposed classification algorithm in the research,
some common metrics were calculated based on the Confusion Matrix, which are accuracy,
sensitivity, specificity, precision and F-score.

The accuracy, sensitivity, specificity, precision, and F-score were 98.66%, 97.18%, 100%,
100%, 98.57%, respectively, for the first database and 99.19%, 98.71%, 99.62%, 99.56%, and
99.13%, respectively, for the second database and 99.07%, 98.33%, 100%, 100%, 99.15%,
respectively, for the third database.

Recommendations:

The results showed the accuracy and reliability of the proposed system, so the proposed
classification algorithm enables high accuracy in diagnosing COVID-19 virus.

Key words:

Computed Tomography Image, Covid19, Image Classification, Residual Network, Confusion
Matrix.
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(a) Standard Neural Net (b) After applying dropout.
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:True Negative(TN) 4d8al) 4l eyl o
a5y agiieal A0 Cuals Lled o lanal (alii) s oK ) eV
(Asimia Bygeay Al dadudl Hsall aae) slaial agil e
:False Negative (FN) 43 4dlad) eyl o
Bseay ppdiinally A0 Cualls Gyl Llad ulias (aldsl) e o S cV e
Abla 3)a diuadl COVID-19¢ Lbadl jsall axc) celawal agil e damia je
(ks pa gl e
Hlgias [74] Ciad) elal sasa e st ) Ganlial) (e e sane lua 8 aaliall 638 padid
:Sensitivity(SEN) dsuluwal) 1.1.6.6
dad iy True Positive Rate(TPR) daasall dagall CV S Jara L o Aluall (ol
PV sl e s e sban pel o daiaia §)geay Ipalls (udlls Gabiad) alasY)

TP
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(1-6)
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(TN + FP)
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:Area Under Curve (AUC) ROC (Aaia cial 4yl 4aluall 3.6.6
Laae 4y ROC eldf Jiai b ey 38 cCaiaall e ala¥1 W 1501 ROC inie Jany
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diad sSind 3angll waye Al e leja Jiey AUC (N Dkt .ROC Jguiil) (ailiad iaie
zasall )% (530 e Lty il Juadl) LLB Gulie f 2,0 AUC Jidis o150 o Ll
sacldl) (3-6) Jsandl Gans Jumdl Caadll old € T e oyl LSy cculidl) o Saall e

[76] AUC dag il duull)

(3-6 )Jgaad)

AUC=0.5 (No discrimination) Jud aas Y
0.6>=AUC>0.5 (Poor discrimination)asca
0.7>=AUC>0.6 (Acceptable discrimination)Jsie
0.8>=AUC>0.7 (Excellent discrimination) jlica

AUC>0.9 (Outstanding discrimination) )b
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