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 COVID-19 affliction is an infectious disease that started through a newly discovered coronavirus [1]. Most humans infected 

accompanying the COVID-19 virus will incidence slight to mild breathing sickness and get better outside, requiring a prominent 

situation. Earlier persons and those accompanying to underlying healing difficulties like cardiovascular, diabetes, persistent 

respiring, and virulence are much more likely to nurture severe breakdowns. Under the one’s circumstances, 3-D quantity imaging 

changed into a precious tool for studying COVID-19 patients. This takes a look and proposes a brand-new approach for dig up 

and systematize COVID-19 contamination from 3D volumetric lung images samples. For the disclosure and categorization 

process, we have used 3D volumetric image processing and deep learning techniques, respectively. These experimental results were 

obtained on MATLAB 2020a. The results found are better than other available work. 

 

KEYWORDS: 3D Volumetric Image Processing, Classification, Coronavirus Disease (COVID-19), Deep Learning Techniques, 

Detection. 

INTRODUCTION 

COVID-19 originated from China, Wuhan city in 

2019. In the initial or premature stages of COVID-19 

infection causes Fever, Cough, tiredness, and also 

myalgias in humans [3]. Several laboratory identity 

methods are used the detect COVID-19, which include 

real-time opposite transcription-polymerase chain 

reaction (RT PCR) and isothermal nucleic acid 

amplification technology [4]. Due to the imperfections 

of the COVID 19 strain and the disastrous viral 

metamorphosis, an excessive proportion of sudden false 

events usually occur. In addition, CT scans provide 

early lung images that others, can better understand 

and analyze. Radiologists demand a full-size diagnostic 

level to distinguish COVID-19 infection from other 

styles of pneumonia. Radiologists want to do two things 

for patients with COVID-19 [5]. Corona virus disease 

patients got a variety of illnesses and make sure that 

isolate them as soon as possible. Severity assessment 

can assist research staff in prioritizing patients who 

desire emergency medical monitoring. Excessive 

evaluation time is required for radiologists to meet each 
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commitment. Therefore, advanced artificial intelligence 

(AI), primarily based on accurate responses to Corona 

virus disease equivalence and severity quantification, is 

a fast, environmentally friendly trust that can fully 

complement authentic scientific medical schemes. The 

main theme of the thesis is to provide a high-quality 

method when compared to old existing method. The 

quick new and super Deep Convolutional Neural 

Networks (CNNs) detects skin and brain tumors and 

majorly lung disease. 

 

2. METHODOLOGY 

2.1.  PROPOSED METHOD 

  

As preliminary research utilizing lung CT for such 

diagnosis of COVID-19 and identification of 

contaminated areas have showed positive performance, 

many existing approaches are established in a 

commonly deployed supervised learning scheme. This 

needs a significant quantity of trouble manual 

identifying the dossier; although, in a specific an 

eruption position, practitioners having minimal time to 

act the tiresome human depiction, allowing them to 

forsake implement aforementioned supervision deep 

learning approaches. In this project, used a deep 

learning strategy to categorise COVID-19 cases as CAP 

or non-COVID-19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Flow of Proposed Method 

 

2.1.1. 3D DATA SET 

All dataset miniatures are lung CT scans at a 

resolution of 512X512 pixels. All data used for this 

research from healing clinics and adequately described 

in the results. Radiologist healing scholars labeled, 

restricted, and rooted the data and countenances. from 

this, 85% of the dataset was for learning, this 10% for 

validating the data, whereas the remaining 15% was for 

testing. 

 

2.1.2. SEGMENTATION 

Volume data typically creates multiple slices of 2D 

images stacked to form a volume. Images or slices of 

scanned sections, such as MRIs and CT scans, are 

among the most natural images viewed on a multi 

polar volume monitor. These scans capture tangible 

volumes of a bulk that may be consistently 

reconstructed with a multi-planar volumetric concept. 

One approach to achieve this is to gird the volumetric 

setting by extracting necessary data from the scanned 

slices and then accompanying volume rendition 

methods as shown in figure 2. Contrast adjustment 

reflects the intensity values of the image over the entire 

display range of the data type. An image with good 

contrast will clearly distinguish between black and 

white.  

 
Fig 2: 3D Lung Segmentation 
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For instance purposes, the picture at the left has low 

assessment, and the depth price is restrained to the 

center of the range. The image on the right has a better 

evaluation, with a depth worth covering the entire 

depth range (0, 255) [15]. The highlights appear brighter, 

and the shadows appear darker in high-assessment 

photographs. When a binary image is a supplement, 

zeros become ones, and ones become zeros. [15]—Black 

and white reversal. When supplementing a grayscale or 

color image, each pixel value subtracts from the class's 

maximum pixel value (1.0 for double precision images). 

The difference is due to  

the pixel cost inside the produced image. With in the 

output image, dark sections are brighter and lively 

regions are darker [6]. Morphology is a broad category 

of image processing procedures that manipulate 

images based on their shape. The morphological 

modification affects each pixel in an image depending 

on the values of the other pixels. Choosing the 

proportions and shape of the community can result in 

morphological processes that are sensitive to the 

specific shape of the supplied image. 

 

2.1.3. CNN 

Convolutional neural networks are the most 

commonly utilized deep learning models for visual 

image analysis [6]. It detects image features using the 

neural network principle. A convolution layer, pooling 

layers, ReLU layers, a fully connected layer, and a loss 

layer are the basic blocks employed by the CNN 

algorithm [6]. To eliminate overfitting, CNN employs a 

practical regularisation approach. Instead of adding 

weights to the size loss function, the CNN employs a 

layered data structure to generate complicated patterns 

for regularisation. Layers are generally organized in 

three dimensions: width, height, and depth. Neurons in 

specific layers, for example, connect to a subset of 

neurons rather than the complete set of neurons in the 

final layer. Finally, the result is a single vector of 

probability values that must adjust along with the 

hidden units. 

 

A. Feature Extraction 

CNN implements multiple convolution and pooling 

operations to evaluate and monitor potential features , 

as shown in figure 3. 

1. Convolutional Layer 

The convolution layer is made up of various 

components. The filters and strides in the convolutional 

layer consist of neurons that connect to the previous 

layer's input image or output sub regions [7]. Layers 

learn the features placed by these areas when searching 

for images. The 2D convolution layer applies a sliding 

convolution filter to the input in this process. Create a 

2D convolution layer using convolution 2d Layer. When 

creating layers using the convolution 2d Layer function, 

can use the filter size input parameter to identify the 

size of the area. 

 

2. Feature Map 

As a clear-out strategy for the input, it employs the 

identical set of weights and biases for convolution, 

ensuing in a distinctive design. Each characteristic map 

is the convolution output with a one-of-a-kind mixture 

of weights and biases [7]. These difference from 

characteristic maps bears every spontaneous 

accomplishment of this type of filter. The wide variety 

of boundaries in a convolutional layer is ((h*w*c + 1) 

*Number of Filters), wherein 1 is the bias [7]. 

 

3. ReLu  

Rectified linear unit (ReLU) is an activation function 

for learning complex functional mappings between 

input and response variables. A linear process 

determines the information directly if it is positive; 

otherwise, it resolves output zero. 

 

4. Max Pool Layer 

A max-pooling layer gives back the maximum 

number of values for the square sections of its input. 

The pool Size parameter of a max-pooling layer regulate 

the length of the square sections. For each  channel of 

the convolutional layer, the maximum or default 

pooling layer output is n / h-with-n / h. The result of the 

pooling layer in the overlapping area is (input size-pool 

size + 2 * padding) / stride +1 [7]. 

 

B. Classification 

1. Fully connected layer 

Fully connected layers act as classifiers. Use the 

extracted features to evaluate the probability of objects 

in the image [7]. The activation function is typically 

used to detect non-linearity or to minimize overfitting. 
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2. Softmax and classification layer 

Softmax function is applied to the input by the 

softmax layer, and the classification layer, and the 

classification layer calculates the cross-entropy loss of 

a multiclass layer calculation problem with mutually 

exclusive class. The last fully connected layer should 

be followed by the softmax layer, which the 

classification layer should follow in classification 

problems [6]. The normalized exponential function, 

commonly known as the softmax function, The train 

network in the classification layer uses the values from 

softmax function [6] 

 
Fig 3:  Proposed CNN Architecture 

 

 

 

3. RESULTS AND DISCUSSION 

 3.1 PERFORMANCE ANALYSIS 

MATLAB 2020a and a deep learning toolset are used 

to create the proposed COVID-19 classification 

classifier. This model was trained for three-way 

classifications (k = 3 for COVID-19, CAP, and 

Non-COVID-19, respectively) and three binary 

classification tests (K = 3), specifically Non-COVID-19 

Vs COVID-19, Non-COVID-19 Vs CAP, and CAP 

Vs COVID-19. First, we trained individual classifiers in 

a triple classification situation using various 

convolution units. 

 

In our experiment, we desired Conv1, max1, Conv2, 

max2, and Conv3, max3. The co-classifier was then 

trained using the pooled predictions. Finally, divide the 

dataset into three parts: training, validation, and testing. 

This controls samples from validated and tested 

patients from being used for training. Each convolution 

kept 20% of all samples for validation and testing, while 

the rest were utilized for training. 

 

 

Table 1: Training evaluation of the COVID-19 

identifying measures. 

 

Models Accuracy Specifici

ty 

Sensitivi

ty 

AUC F-measu

re 

ANFIS 0.8627 0.8613 0.8625 0.8620 0.8612 

 

ResNet- 

34 

0.8757 0.8631 0.8784 0.8638 0.8772 

Google 

Net 

0.8984 0.8968 0.8975 0.8976 0.8955 

ResNet- 

50 

0.9011 0.9076 0.9013 0.9094 0.9083 

AlexNet 0.9232 0.9215 0.9236 0.9213 0.9245 

 

DenseNet20

1 

0.9350 0.9316 0.9328 0.9373 0.9348 

KNN 0.9587 0.9552 0.9566 0.9569 0.9577 

 

VGG-16 0.9686 0.9680 0.9684 0.9688 0.9667 

 

Proposed 

model 

0.9813 0.9798 0.9816 0.9806 0.9774 
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3.2. COMPARATIVE ANALYSIS 

The recommended version includes a general comparison 

of a variety of system learning and deep learning 

methodologies. The ultimate objective is to test our 

suggested model's significant enhancement in numerous 

performance criteria, including accuracy, F-measure, 

particularity, and sensitivity. Figure 3.3(d) depicts the 

training and validation evaluation of the proposed 

COVID-19 identity versions. It indicates that the proposed 

COVID-19 identity version achieves high training and 

validation accuracy levels. It also demonstrates that the 

proposed COVID-19 identity version suffers minor 

losses—Furthermore, the number of epochs increases, 

indicating progress toward outcomes. 

 

Models Accuracy Specific

ity 

Sensitiv

ity 

AUC F-meas 

Re 

ANFIS 0.8474 0.853 0.863 0.858 0.8510 

ResNet- 

34 
.8583 0.8662 0.8554 0.8505 0.8624 

Google 

Net 
0.8834 0.8933 0.8893 0.9039 0.8856 

ResNet- 

50 
0.8951 0.8918 0.8912 0.8957 0.8981 

AlexNet 0.9058 0.9036 0.9232 0.9175 0.9203 

DenseNet

201 
0.9177 0.9155 0.9051 0.9092 0.9126 

KNN 0.9424 0.9493 0.9490 0.9425 0.9451 

VGG-16 0.9533 0.9511 0.9403 0.9446 0.9517 

Proposed 

model 
0.9678 0.9731 0.9628 0.9749 0.9785 

 

Table 2: Validation analysis of the COVID-19 

identification measures 

 

3.3. COVID-19 RESULTS 

 
Fig 3.3(a) :  Input 3D Volumetric Lung Imag 

 

 
Fig 3.3(b): Middle Slice Image  

 
Fig 3.3(c): Lung Segmentation  

 

Fig 3.3(d): Training progress result of COVID-19 

proposed modelin terms of accuracy and loss. 
 

 

Fig 3.3(e): CNN Layer Graph 

 
Fig 3.3(f): COVID-19 Classification  
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3.4. CAP RESULTS 

 
Fig 3.4(a): Input 3D Volumetric Lung Image 

 

 

Fig 3.4(b):  Middle Slice Image  

 

 

Fig 3.4 (c): Lung Segmentation 

 

 

Fig 3.4(d): Training progress graph (CAP). 

 
Fig 3.4(e): CNN Layer Graph 

 

 
Fig 3.4(f): CAP Classification 

 

3.5. NON-COVID-19 RESULTS 

 
Fig 3.5(a): Input 3D Volumetric Lung Image 

 

 
Fig 3.5(b): Middle Slice Image 
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Fig 3.5(c): Lung Segmentation 

 

 
Fig 3.5(d): Training progress graph (NC) 

 

 
Fig 3.5(e): CNN Layer Graph 

 

 
Fig 3.5(f): Non-COVID-19 Classification  

 

4. CONCLUSION 

In this study, we designed a deep learning frame 

work in MATLAB 2020a software for detection and 

classification of COVID-19 infection. Most individuals 

infected with COVID-19 infection will get low to 

mid-level respiratory damage, taking them back 

without special care. Elderly-aged people are more 

prone to suffer from severe illnesses and accompanying 

ongoing healing conditions such as heart failure, 

chronic respiring illness, asthma, and malignancy. In 

definite conditions, 3D volumetric imaging has been a 

valuable technique for COVID-19 patients' diagnosis 

and prognosis. This thesis presents a new method for 

diagnosing and classifying COVID-19 infection using 

3D volumetric lung images for detection and 

classification procedures and deep learning techniques. 

Experimental effects display that the version achieves 

higher while prominent from existent models. 
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