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Early identification of COVID -19 has a substantial influence on reducing COVID -19 transmission at a faster rate and is the need of the 

moment. AI diagnostics utilizing deep learning models trained on X-ray pictures of COVID-infected and uninfected persons is a viable new 

technique for early prediction and diagnosis of COVID-infected patients. This study presents a technique that can be used to automatically 

identify the corona virus from machine-made chest X-ray images in less than five minutes. For this we use a collection of chest X-ray images 

of pneumonia, COVID 19 disease, and healthy infected patients. Transfer Learning is used because it has the advantage of reducing training 

times for a neural network model. The result shows 99.49% accuracy in predicting Corona virus from an X-ray of a suspect patient using the 

VGG Transfer Learning framework. 
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INTRODUCTION 

COVID-19 is an infectious illness caused by a recently found 

coronavirus that poses a major risk to public health and the 

economy of the country. This can result in respiratory 

infections ranging from the ordinary cold to more serious 

conditions like MERS and SARS. The epidemic began in 

Wuhan, China, in December 2019. The disease is very 

contagious, and there are presently no vaccinations or 

treatments available to prevent or treat it. Quarantine is the 

only way to prevent the sickness from spreading. 

Early diagnosis is important to control its spread. Headache, 

Sore throat, cough, and mild respiratory are the Syndromes of 

the disease that may turn into pneumonia. It is presently a 

worldwide epidemic that has spread to various countries. The 

number of instances is increasing all across the world. Every 

day, thousands of individuals are diagnosed with coronavirus, 

and the mortality toll continues to rise. One approach to find 

out is to use PCR testing. Find a specific gene for the 

coronavirus and repeat it for easy reference. We may use 

distorted written PCR tests as well as these PCR tests. This is 

achieved by taking nasal samples. These test kits are only 

available for a limited amount, which is not enough in the 

current situation. Due to the lack of a RT-PCR test kit, 

additional methods are needed to detect and prioritize 

COVID-19. Otherwise, the virus could easily spread, 

increasing the number of patients. In addition to these clinical 

trials, it helps to support computer technology as an artificial 

intelligence, as it has the potential to play an important role. 

AI has been frequently conducted to explore novel 

combinations in the search for a CORONA solution. AI is 

exploited by man researchers to find new therapies, and some 

computer scientists are focusing on diagnosing people with 

the virus by examining medical imaging such as X-rays and 

scans of computed topography [3]. Because doctors routinely 

use X-rays to diagnose pneumonia and other conditions, X-

ray detection of Covid can play an important role in coronary 

screening.  

Covid testing level can be increased by exploiting X-ray 

testing as the initial test, and if the prediction of AI is reliable 

then the patient can be sent to take medical tests. A method 

used for machine learning which focuses on keeping the 

information learned by resolving one difficulty which is 

known as Transfer learning and using it to other difficulties. 

For the need of studying the transmission, a set of chest images 

are considered for Corona patients and the general public was 

used. Section II summarizes some of the latest Covid 

prediction research based on AI and Deep Learning (DL). 

Section III describes the test results and the methods applied 

based on VGG16 model in the Covid prediction. 

 

MATERIALS AND METHODS 

Many researchers have been working on the virus since the 

virus spread, finding different ways to detect and treat covid-

19. The idea of considering chest images in predicting Corona 

virus stems from early attempts to use deep neural networks 

to diagnose pneumonia using chest x-rays [4]. It is also 
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important to have a strong database containing certified X-ray 

images of covid19 patients. Automatic algorithms were 

developed to diagnose and classify pneumonia on the basis of 

images of chest [7].Models built for CNN are of 3 types 

(ResNet50, InceptionV3 and Inception-ResNetV2) used to 

diagnose coronavirus and pneumonia in ill caused patients 

based on radiological analysis of chest [8]. Therefore, the 

work performed may contain diagnostic ambiguity. They 

analyzed how NCBs with pull weights can balance this 

ambiguity [9]. For covid-19 transfer reading as additional way 

to construct a typical structure initially, minimizes the 

performance parameters through learning models [10]. We 

proposed to use VGG, a transfer study model, to predict covid-

19 X-rays in this study. Transfer learning through 

convolutional neural networks has also been used in the past 

[11]. For the database, the CNN is exploited with TL 

environments with networks like Inception. The built in model 

carried out based on VGG16 currently accessible. Following 

segment provides overview of VGG16 to predict COVID on 

X-rays of patients who may be COVID. 

For detecting the corona syndrome in chest, more X-ray 

images of chest are required. Our model was trained in 

certified covid-19 infections and other common X-rays to 

predict Covid, as well as pneumonia, pneumothorax, and 

tuberculosis (TB), so that it could isolate and predict all five 

different conditions. There is a collection of these databases 

online [5] [6]. We used a small database of 1824 images from 

an accessible database [12] to train our model, which included 

Covid and regular radiographs. Sample radiograph shows the 

samples of Corona persistent chest with a typical article are 

shown in Fig. 1. Then, with multiple classifications and 

predictions, we compiled a database of 2476 radiographs of 

pneumonia, pneumothorax, tuberculosis, covid-19 and 

general patients from various sources [6]. 

 

  

Fig. 1. Detecting Corona infection through X-rays 

 

1. Transfer Learning Approach  

The innovative exemplary technique uses single or multiple 

levels of training model. Reduces neural network training time 

for hyper parameter tuning optimization. The network has 

been trained based on transfer learning model which stabilizes 

only certain layers of the model. VGG, Google Net i.e., 

Inception v1 or v3 and Residual Network Transfer are the 

three most common methods of learning (ResNet50). Keras 

gives you access to a wide range of pre-trained models. The 

datasets are trained with Convulsive net before they are 

applied for analyzing novel image sets which build efficiency 

in learning transfer. We use a learning transfer model trained 

on the Imagenet dataset, which has 70,000 images in 10 

different classifications. Transfer learning techniques are 

applied for exploring Convulsive net for performance analysis 

in medical applications. The thrust transfer VGG model is 

used and is presented in figure 2. 

 

 

Fig.2. VGG Architecture 

 

VGG 16 contains 16 weight layers with 13 flexible layers of 

3 X 3 filter sizes and completely integrated layers, as well as 

fully integrated layers. AlexNet is similar to the fully 

integrated VGG-16 layer architecture. The convolutional 

stride and padding layers have all been set to 1 pixel. Each 

convolutional layer is separated into five groups, followed by 

a mass consolidation layer. All VGG hidden layers use ReLU. 

Local Response practice is rarely used by VGG (LRN). First, 

the top parameter value of 'False' is applied to the base model, 

which is the pre-trained VGG16 model.  

As a result, the base model is then referred as the head model, 

and is now modified to meet the needs of our model. The head 

model now has new FC layers. The following algorithm 

outlines the entire implementation process. Deep Architecture 

helped predict the result with 99.49 percent accuracy, which 

is higher than the initial model. Our proposed model 

implementation is shown in Figure 3. 

 

METHODOLOGY 

This section presents a proposed methodology for classifying 

radiographs as healthy patients or patients affected by COVID 

19. Firstly, explanation about the image dataset used in this 

study. And then explanation regarding the process of feature 

extraction based on transfer learning theory. After there would 

be the classification techniques used and the steps in their 

training process. Lastly, metrics used to evaluate results. The 

methodology for detecting the COVID-19 detection from 
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chest X-Ray images is mainly divided into the following steps. 

The below fig 3 shows the methodology and workflow 

involved in detecting the Covid 19 from chest x-ray images 

and it gives the detailed explanation of each step in further. 

 

 

Fig. 3. Flow diagram of proposed model 

 

1. Algorithm 
• Initial step is to upload a database which consists of 

2476 five-class images and 1824 two-class images. 

• The database images needed to be minimized to that 

size of 224 × 224 input images.  

• A latest completely integrated layer header is made 

which consists of POOL => FC = SOFTMAX layers and 

linked over VGG16 because this model is required by a 

previously trained image by parting out header of FC 

layer. 

• At last, the convolution weights of VGG16 are stopped 

to train the FC layer head shown in fig 4. 

• A first-hand chest image is taken for checking if the 

patient is pretentious with Corona infection or other 

illnesses like pneumonia, pneumothorax, or 

tuberculosis, may be expected. 

  

Fig 4. Overall framework for detecting the COVID-19  

 

EXPERIMENTAL RESULTS 
The prediction of Corona infection is well suited with 

VGG model. In this case, we have done a few tests. 

The tests and findings are described in the sections. 

Our model received chest x-rays as implants. In our 

model, this data is divided into 8:2 ratio, with 80% 

going to model training and 20% going to model 

validation. All data set images are also scaled down to 

the default image size (224,224).  

 

 

 

Fig 5. Splitting of training and testing sets 

 

Figure 5 shows the VGG process for removing elements 

from images. To create a high-performance model, the 

hyper parameters are tweaked. Adjustments were made to 

alter the rate of learning with other parameters. The 

optimizer function takes the learning rate as an argument. 

Working with many optimizers and loss functions had little 

effect on model performance. So, Adam is used as the 

optimizer in the construction of entire architecture. The 

samples number are transferred by using net which meant 

as batch size, while Yugo refers to how often the model 

will be applied to the training data. Regularization strategy 

i.e., dropout in which certain unsystematic nets are 

discarded at training. Table 1 shows that the changing 

parametric estimators shake the overall progress of the 

architecture during the training of 66-image dataset. Then, 

after training across the entire dataset using settings such as 

30 epochs, 5 batch sizes, 1e-3 learning rate, 0.2 as test size 

and 20 rotation range for the accuracy of two classes was 

99.49 percent and 98 percent accuracy for multiclass with 

5 classes shown in fig 6. 

An N x N matrix called a confusion matrix is used to assess 

the effectiveness of a classification model, where N is the total 

number of target classes. In the matrix, the actual goal values 

are contrasted with those that the machine learning model 

anticipated. Sklearn. Metrics library's confusion matrix is 

imported shown in table 1. 
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Fig. 6. Extraction of Features with chest Images 

 

The following 2 × 2 matrix represents a binary classification 

issue and has 4 values: Positive or negative values can be 

assigned to the target variable. The target variable's real values 

are shown in the columns. The target variable's projected values 

are shown in the rows of table 2. 

 

Table 1. Confusion Matrix (2x2) 

Cases Non Covid Covid 

Non Covid 3366 284 

Covid 86 637 

 

A common metric for evaluating the effectiveness of a 

classification model is the AUC-ROC. The capacity of a model 

to distinguish across classes is readily identified and described 

by the AUC-ROC statistic. The AUC serves as the evaluation 

criteria, with a higher AUC indicating a better model. The 

relationship and trade-off between sensitivity and specificity for 

each potential cut-off for a test or collection of tests are 

frequently illustrated using AUC-ROC curves. The region 

below the ROC curve shows how valuable it is to use the test to 

address the underlying topic. AUC-ROC curves are frequently 

used to assess performance for classification tasks at various 

threshold settings shown in table 3. 

 

Table 2: Transformation of image at different levels 

Input Image Output Image Remarks 

  

COVID +ve 

  

COVID +ve 

  

COVID +ve 

 
 

COVID +ve 

 
 

COVID +ve 
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COVID -ve 

 
 

COVID -ve 

 
 

COVID -ve 

 

Table 3: Comparison of different models with different parameters 

Learning 

 rate 

Batch size epochs accuracy f1score Drop 

Out 

0.001 10 75 0.94 0.805 0.2 

0.001 10 30 0.87 0.68 0.5 

0.001 32 30 0.87 0.79 0.1 

0.002 32 100 0.92 0.77 0.1 

0.0005 64 50 0.91 0.75 0.1 

0.0005 128 50 0.92 0.81 0.2 

0.0005 64 100 0.92 0.817 0.2 

0.0007 64 100 0.93 0.84 0.1 

0.0009 64 100 0.93 0.77 0.1 

0.0027 64 100 0.88 0.77 0.2 

0.001 25 75 0.93 0.81 0.1 

0.002 25 75 0.87 0.78 0.1 

0.001 16 75 0.93 0.77 0.05 

0.001 16 75 0.92 0.78 0.05 

0.001 16 75 0.92 0.8 0.05 

 

A common metric for evaluating the effectiveness of a 

classification model is the AUC-ROC. The capacity of a model 

to distinguish across classes is readily identified and described 

by the AUC-ROC statistic 

 

 

Fig 7. ROC Curve 
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The above parameters decides the model performance. Through 

these parameters one can able to decide the best combination of 

parameters. Hence the model attains accuracy of 93% and f1 

score of 84% shown in fig 7. 

 

CONCLUSION 

In this study, x-ray images were trained using Convolution 

Neural Networks and the Visual Geometric Group model to 

predict the novel Covid-19 illness. We were able to detect the 

Covid-19 virus with % reliability using chest X-rays, as well as 

98 percent for other classes including pneumonia and Covid. 

This work supports the widespread usage of AI, particularly in 

TL, that is used to predict health outcomes. This approach may 

be implemented in more advanced and real-time scenarios, such 

as exploiting the Internet of Things to obtain quick X-rays of 

suspicious Covid-19 victims and forecast outcomes in less time. 

The Visual Geometric Group model, which we created, may 

also be employed in various transfer learning approaches. Our 

key goal for the future is to build this model on a larger dataset 

so which we can properly train it and enhance the accuracy, as 

additional data helps the model to perform better on hidden data 

in machine learning. It may also be used to forecast whether or 

not an individual will live. We're working on it as well. 

However, we anticipate that this endeavor will progress and that 

it will produce information that will aid in the medical research 

of Covid-19. 
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