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Abstract— The fast spread of COVID-19 illness over the world, as well as the rising death toll, pose a 

threat to mankind. This danger spurred deep learning (DL) researchers to look for approaches to diagnose 

COVID-19 using computed tomography (CT) or x-rays. Working deep learning effectively detects 

infection using medical imaging, allowing a professional radiologist to identify the ailment. The purpose 

of deep learning and the technology utilized in medical image processing will be discussed in this survey. 

Deep learning techniques in the medical profession have been used in some of the most common studies 

in recent years. We'll next compile data on COVID-19 diagnosis using medical imaging, analyses it, and 

explore better future suggestions and approaches given by other researchers. We focus on preliminary 

research that uses deep learning to identify COVID-19 and examines how they might reduce time and 

effort in this sector.  
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1. Introduction  

Deep learning one of the machine learning fields, they both fall within artificial intelligence, where has a 

strong ability to represent features. Therefore, it has been widely used in the medical field. CNN has 

proven its superior ability to classify images compared to image processing technologies and deep 

learning methods [1] [2]. Many applications have advanced with deep learning, such as visual object 

recognition, object detection, speech recognition, and well in healthcare and medical science such as 

diagnosis of diseases, surgery, rehabilitation, processing medical images and discovery of medicines [3]. 

This progress in deep learning applications allowed scientists to confront COVID-19 by diagnosis [4] 

where it’s been published 755 academic papers containing the term "coronavirus" in 2019 and increased 

to a whopping 1,245 publications in 2020 [5]. COVID-19 is an infectious illness, has lately appeared 

where cause acute severe respiratory syndrome [6],[7]. It was announced 11th of February, 2020, by the 

World Health Organization [8]. It is named after its solar corona (crown) appearance [9]. The rapid spread 

of the disease and increased deaths [10] stimulated researchers around the world to invent and discover 

methods of diagnosis that are more efficient than the used methods. In this article, we discuss the methods 

and methods proposed by the deep learning community that save us time and give us better efficiency. 

Various deep learning approaches, especially the convolutional neural network, to date, different aspects 

of the war against COVID-19 have been suggested. Based on the way and the following problems, these 

approaches vary from each other: Can COVID-19 to be diagnosed more quickly and reliably by medical 

imaging? What picture characteristics distinguish Pneumonia from Bacterial vs Viral vs COVID-19. We 

seek to allow readers to understand and kickstart their work where some have left the baseline effort. 

Besides, in this war of our times, we strive to recognize new developments and opinions to create more 

robust and well-planned procedures. Our research will follow an incremental approach, where we start the 

first section includes a general classification of research areas: the importance of the use of deep learning 

in medical imaging, diagnosis COVID-19 from the lung and evaluation and discussion. The last section 

consists of the conclusion. 
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2. Related work on covid-19 detection using deep learning approaches 

 Deep learning is essentially an extension of types of past artificial neural networks where it's focused on 

mathematical methods for training the network on feature extraction on different levels from raw 

data[11], bypass manual feature extraction[12], imitate human neuron structure, resulting in a highly 

complex computational model [13].  

Sahiner et al.[14] (2019) touched on two reasons behind deep learning, which is the depth and formation 

of the model The tasks targeted by deep learning are classification, clustering, image reconstruction, and 

pest detection, segmentation, and others, which are targeted by deep learning [14]. Many deep learning 

paradigms have been established to perform these tasks: convolutional neural networks(CNN), recurrent 

neural networks(RNN) and general adversarial networks(GAN), au, etc. CNN is the most basic and 

widely used deep learning paradigm, and it is made up of several distinct layers that are complementary. 

A convolutional neural network consists of a convolutional layer, pooling layer and a fully connected 

layer. These layers perform two functions, namely, feature extraction and classification [12].  

In 2012, used deep learning in the medical field became popular, Work on it quickly progressed [15]. 

According to Liu et al. [16] computer-assisted cancer diagnostics is available and more accurate, and 

these findings will reduce differences within populations at the mortality level to save more lives. And 

this can certainly be expanded to include all deadly illnesses. The most excellent deep learning 

architecture in processing imaging is the convolutional neural network, and several models were next 

advanced based on it, like AlexNet [17], VGG [18], GoogLeNet [19] and ResNet [12].  

Several studies explored and analyzed deep learning from different perspectives on medical imaging. It is 

possible to chronologically outline contributions to this field. Wang[20] published his deep learning 

opinion in 2016, where he began by focusing on medical images and showed why deep learning was used 

in image processing. From most common papers in the same year are those of Shin et al. [21] (2016) 

compared different CNN architectures and then evaluated the datasets to see how useful transfer learning 

might be.  

Merjulah and Chandra [22] (2017) summarized the efficient methods of segmentation ways for 

processing medical image, compared them and reached the conclusion that CNN obtained the best 

accuracy over non-deep approaches. Besides, the survey indicated that while applying classification, 

CNN can perform identification and segmentation.  

Lundervold and Lundervold [12] (2018) 's goal was to implement deep learning, explain its MRI analysis 

and processing, application, and provide prospective contributors with a begin bench listing state-of-the-

art information share, datasets, education resources, and potential issues. Latif et al. [23] (2019) 

conducted a study of medical imaging utilizing machine learning (ML) and deep learning (DL) algorithms 

and they presented researchers with an overview of their advantages and disadvantages, including current 

medical imaging techniques. It also examined the multi-dimensional medical methodology for 

determining distinguishing illnesses. 

3. Related work on diagnosis covid-19 from medical image 

The importance of diagnosis lies in the patient's access to the necessary health care and taking action to 

limit the spread of disease [6]. The diagnosis gives a judgment about the nature of the disease, or it is the 

doctor's judgment about the progress of possible illness or the possibility of recovery. Diagnosing 

COVID-19 through a PCR(Reverse transcriptase quantitative polymerase chain reaction) is considered 

the gold standard [24]. The examination PCR needs time. False-positive PCR testing has also been 
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disclosed in several study studies. Therefore, there must be a parallel method for PCR, which is the 

medical imaging of the chest, where there are three medical images, which are CT, X-ray, and MRI (it is 

not discussed because the dataset is not available).  

A. Computed tomography (CT): The use of radiology exams using computed tomography (CT) 

imaging is an alternative method. A CT scan on the chest is a non-invasive examination performed to get 

an accurate image. It employs cutting-edge x-ray technology to produce a more accurate chest image than 

a traditional x-ray [25]. The technique of constructing the CT image is (Hounsfield units) where it 

converts a set of linear attenuation factors into a corresponding matrix of units (Hounsfield units) where 

the attenuation factor is for water (HU = 0) and air (HU = - 1000). As for the rest of the tissues, they have 

different typical values [26]. Ground-glass opacity(GGO), consolidation, interlobular septa 

reticulation/thickening, nodules, and lesion distribution are important CT characteristics (right, left, or 

bilateral lungs) [27],[28]. 

B. X-ray scan: The downside of the use of a CT scan is that big doses and increased costs are necessary 

[46]. Another way of diagnosing is X-ray imaging which diagnoses chest pathology. It is plentiful as well 

as cheap. It will therefore be a very powerful diagnostic.Computer-assisted automatic Xray imaging 

detection was being used. for numerous disorders, such as osteoporosis[47], cancer, tuberculosis and heart 

disease in [48]. Nevertheless, because it is difficult in X-ray-based diagnosis, contrast enhancement, the 

reference [49] is a pre-processing stage used in X-ray scans to distinguish soft tissue with low contrast. To 

distinguish lung nodules, segmentation of the lung by x-rays image is an essential stage. 

4. Findings from the survey: 

There are several automated methods proposed to diagnose diseases using medical imaging (CT, X-ray), 

but we have selected some of them to provide an overview of modern and effective methods. We'll start 

with the methods that used diagnose by CT Scan, where the work of most researchers focuses on data 

augmentation and segmentation in the pre-processing stage and extracting features and classification 

through the CNN model. The problem that researchers face is the lack of availability of CT images of the 

chest, and since CNN models require a large dataset to train to obtain better accuracy, so most researchers 

use to increase the data through traditional data augmentation techniques (like flipping, rotation, 

translation and transformations) whether before training or during training such as Harrison X 

et.al.[30](2020) split the CT images based on interest using the HU-value.  

A model of learning transfer was used. As for data augmentation, they used traditional methods during the 

training process. The results obtained are 96 % accuracy for testing, 95 % sensitivity and 96 % accuracy. 

and some researchers used the GAN method such as Khalifa et al.[43](2020) model proposed to consist of 

three primary blocks and binary classification. Since the dataset is small, the first block used GAN. The 

second is responsible for training and validation processes by using transfer learning models different to 

minimize the amount of time spent on training, mathematical computations and the consumption of 

hardware available resources. The third block is a test process for the proposed model's efficiency, which 

measures the overall testing accuracy with the parameters. Experimental trials showed that in the 

proposed model, Shufflenet was chosen as the best transfer learning model because it achieved the highest 

levels of testing accuracy and performance.  

And through 3D cropping[46]. These operations are included in the preprocessing stage, and some resort 

to segmentation and working on areas of interest by using the value of HU or by separating the 

background from the lung by giving the values (0 and 1)[57] and the third segmentation method is by 

using the CNN model such as Lin Li[38](2020) suggested (COVNet) the extraction of visual 

characteristics from volumetric CT for chest by using transfer learning (RESNET50). Using a U-Net 
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model, segmentation for the lung was carried out as a job for pre-processing. 95 % confidence and 

sensitivity is 96 % and specificity for COVID-19 is 90 %. Some researchers diagnosed COVID-19 by 

segmentation such as Jun Chen et.al. [58](2020) proposed a dataset consist of 46,096 scans classified by 

expert radiologists into injured and healthy. Using 289 randomly selected CT, the extraction of suitable 

areas from CT images was based on the UNet++ image segmentation model[42] and was tested on 600 

CT other randomly selected.  

As for CNN models used in research, most of them are pre-trained on a dataset containing a large number 

of images, Up to 1,000,000 images. That is, knowledge is transferred and used to classify images(transfer 

learning). As for the classification used in the research, it is either dual classification (the patient has 

COVID-19 or not infected) or it may be multiple classifications (infected with COVID-19 or other 

infections or health status) Li et al.[38](2020) adopted 3D and extracted areas of interest using U-Net.  

The model used is the ResNet50 network one of the transfer learning models. Only the last layer was 

modified and the classification was made triple (OVID-19, CAP and non-pneumonic).AUC recorded is 

0.96 Since chest infections are divided between viral infections or bacteria) Xiaowei Xu et al.[34](2019) 

used deep learning techniques to differentiate between viral pneumonia IAVP, COVID-19 and health 

status. The dataset used (618) scans of CT (COVID-19 was found in 219 CT, IAVP was found in 224 CT, 

and health was found in 175 CT). As for the methods that used x-rays, various models for deep learning 

was proposed for COVID-19 x-ray. Model CovidNet[59] one of the most significant innovations is 

Darwin AI (Canada) suggested. In this project, machine-driven architecture experiments combine 

Prototypes of humandriven principled network design to create a network design for detecting COVID-19 

instances on chest X-rays.  

The first step of a collaborative approach to machine-human architecture centered on residual design and 

architecture concepts. The COVID-19 dataset, which is used to train and evaluate COVID-Net, includes 

16,756 chest medical imaging images from 13,645 patients. The accuracy and sensitivity of 80 for 

COVID-19 were 92.4%. Each of the following three predictions is made by the initial network 

architecture prototype: a) non-COVID 19 illness (Viruses, bacteria, and other pathogens, for example.), 

b)Infection with the COVID-19 virus, and c) normal. The advantage is that it will assist clinicians in 

deciding which treatment strategy to use, as COVID-19 and non-COVID19 viruses give various treatment 

protocols, regardless of the infection's cause. In the second level, data serves as a design reference 

discovery procedure to learn and define the ideal micro-architecture and microarchitecture designs for 

which to create the custom-made deep neural network at the end structure, along with human-specific 

design specifications.  

Ezz El-Din et al. [56](2019) suggested COVIDX-Net model is built on seven different DCNN 

architectures; VGG19, InceptionV3, DenseNet201[56], InceptionResNetV2, ResNetV2, MobileNetV2 

and Xception [60]. These models were developed on cases of COVID-19 given by Dr. Adrian Rosebrock 

and Dr. Joseph Cohen, and F1-scores of 89% for normal and 91% for COVID-19 were recorded in the 

best combination of models. Apostolopoulos et al.[54](2020) evaluate the model performance of transfer 

learning (VGG19, MobileNet v2, Inception, ResNet v2 and Xception,) using two datasets, we were able 

to detect COVID-19 from an X-ray. Dataset1 contains 224 images of reported COVID-19 illness 

confirmed, 700 images of pneumonia caused by bacteria confirmed, and 504 images of normal. In 

contrast, dataset2 consisted of 224 photographs with COVID-19 disease, 714 (divided between 400 

images for bacteria and 314 images for viral)images, and 504 ordinary images for binary and multi-

classes. For the MobileNet v2 binary class, 96.78 percent, 98.66 percent, and 96.46 percent are the best 

accuracies, sensitivity, and specificity obtained. Since the above study has proven that artificial 

intelligence surpasses experienced radiologists in classifying infections and distinguishing them from 
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COVID19, meaning that we can conclude with a conclusion that automatic diagnosis must be used to 

detect COVID-19 or to help the performance of junior radiologists. The results of this survey show that 

using transfer learning models and data augmenting in the pre-processing stage, it is possible to construct 

an accurate CNN model. It is worth noting that none of the literature uses parallel CNN models. 

5. Conclusion: 

The risk that COVID-19 will cause has prompted researchers in the field of deep learning to compete to 

find the ideal way to diagnose it. This survey reviewed the most popular research in the medical field 

using deep learning from 2012 to 2019. they are about (15) scientific papers, in addition to research used 

for diagnosis COVID-19 from CT or X-rays, they are about (70) scientific paper. We conclude from 

studying all these researches that data augmentation is necessary to solve the lack of available Images(CT 

or X-ray). To overcome the challenges of a small training dataset, the researchers used the transfer 

learning models trained on a dataset consisting of more million images. Therefore, we suggest in our 

future work that we use data augmentation and use parallel transfer learning models by an ensemble 

method to obtain optimum results. It is evaluated using two datasets, one from CT images and the other 

X-ray images. 
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