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Abstract. Coronavirus disease is a pandemic that has infected millions of people
around the world. Lung CT-scans are effective diagnostic tools, but radiologists can
quickly become overwhelmed by the flow of infected patients. Therefore, automated
image interpretation needs to be achieved. Deep learning (DL) can support critical
medical tasks including diagnostics, and DL algorithms have successfully been
applied to the classification and detection of many diseases. This work aims to use
deep learning methods that can classify patients between Covid-19 positive and
healthy patient. We collected 4 available datasets, and tested our convolutional
neural networks (CNNs) on different distributions to investigate the generalizability
of our models. In order to clearly explain the predictions, Grad-CAM and Fast-CAM
visualization methods were used. Our approach reaches more than 92% accuracy on
2 different distributions. In addition, we propose a computer aided diagnosis web
application for Covid-19 diagnosis. The results suggest that our proposed deep
learning tool can be integrated to the Covid-19 detection process and be useful for
a rapid patient management.
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1. Introduction

SARS-CoV-2 disease (Covid-19) is a highly contagious respiratory disease. Early
diagnosis of Covid-19 is crucial in reducing the spread of the disease and its mortality.
Diagnosis can be based on several methods: clinical symptoms, molecular tests, serology,
laboratory examinations and imaging using chest X-ray examination, chest computed
tomography (CT-scans) or lung ultrasound [1].

SARS-CoV-2 RT-PCR is the gold standard diagnosis. Although it can be useful to
do imaging diagnosis for patients with clinical signs of Covid-19 and negative initial
molecular test [2], most of the findings observed in CT-scans are “ground glass
opacities”, “crazy paving” and “reversed halo sign” [1].

In pandemic times it is necessary to offer tools to help clinicians’ decision making
for quick isolation and appropriate patient treatment. Deep learning in the field of
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