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Abstract  

  COVID-19 infection is one of the most dangerous respiratory viruses  and the early detection of this disease reduces 

the speed of its spread among people . The goal of this virus is to infect the lung by creating white patchy shadows 

inside the lungs. This paper presents an intelligent method based on the deep learning technique to analyze the medical 

images of respiratory diseases . Two data set was used in this experiment first dataset is normal lungs taken from 

Kaggle data repository. While abnormal lungs taken from   (https://github.com/muhammedtalo/COVID-19) .The 

results show that the proposed system identifies the COVID-19 cases with an accuracy of 90%. 
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1.Introduction  

COVID-19  virus is nowadays a global pandemic  and has caused many deaths in the world [1]  . One of the problems 

caused by a virus is transmission of the disease from one person to another . The symptoms caused by the sick person 

are diseases of the respiratory system , as well as severe pneumonia and it may lead to respiratory failure [2] . Among 

the people most at risk of death are those who have heart disease , high blood pressure and diabetes  according to  the 

survey  conducted by F. Zhou et al. [2] . This survey was 813 patients in Wuhan Chinese Hospital . Anyone who has 

this serious disease has special symptoms for this disease , which is the high temperature , Coughing , Phlegm and 

fatigue [3] . The doctor can determine the injury by symptoms of the affected patient and also by taking X-ray of the 

chest area .Through the X-ray images of affected lung contain multiple white patchy shadows [4] . 

  

There are  anumber of  techniques  that have been applied within the biometric area , especially the diagnosis of 

diseases .   Researchers use artificial intelligence with medical images to distinguish between healthy and infected 

lung . deep belief network  is an important AI tool which is applied  for detection of diseases from the X-ray  medical 

images  .   
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According to (Tulin Ozturka,etal )[5]  was prposed (DarkCovidNet ) model to provide accurate diagnostics for  

classification .  applied  A COVID-19 X-ray image  as dataset  .This dataset conisist of  43 female and 82 male positive  

cases .  CNN approach used for  extracts features . DarkCovidNet model achieved 87.02% of accuracy.  While 

(Mohamed et al )[6] analyzed seven deep learning models  and studied performance for  each  model  when applied  

two categories of classification  such as binary and multiclass .   Four classification  used such as  (Naive Bayes,   

Random forests., Artificial neural network   and Support Vector Machine)  In  machine learning approache . CNN 

model gives the highest  detection rate  when used  (CSE-CIC-IDS2018) as  dataset .   Data mining  model used for 

the prediction of  (COVID-19 ) infected patients.  of  South Korea was proposed by  ( L. J. etal )[7] . Six algorithms 

such as ( SVM, logistic regression , K-nearest neighbor , naive Bayes, random forest and decision tree) were applied 

directly on the data-set . The results was that the model with decision tree data mining algorithm is more efficient to 

predict  of the infected patients from COVID-19 with 99.85%   of  accuracy . While  ( Shuai Wang et al) [8] used 

1,065 CT images of COVID-19 cases . accuracy , Sensitivity, PPV .NPV  , Specificity and  Area Under Curve (AUC) 

used as classification  .  

 

The main objective of this study is  to identify the COVID-19  viruses  from the chest X-ray image of a patient. Data-

set was collected from (https://github.com/muhammedtalo/COVID-19) [5] .  Several stages were used such as   pre-

processing when   Applied Filter  like (Gaussian filter ) to reduce the artifact in this study and   improve the accuracy 

level further , Segmentation process based on the gray level thresholding, to extract the important portion from the 

medical  X-ray images . Finally used deep belief network architecture to classify normal and COVID-19 patients . 

  

The structure  of the paper is organized as follows. Section 2  Proposed Method  , Data Acquisition , Pre-processing, 

Segmentation , Feature Extraction,  3. Section  Result & Analysis  , Section 4  Conclusion .  

2. The Proposed Method    

The  COVID-19 detection depend  on the chest (X-ray image) is a complicated images identification problems due to 

varying image quality across equipment  used and patient. Figure 1 . refer to proposed work . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  structure of proposed work 
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2.1 Data Acquisition 

In this search used two dataset , first data  is chest X-ray image dataset  taken from kaggle.  All medical images are 

for healthy people without lung disease . While second dataset  (A COVID-19 X-ray image database  )  was developed 

by Cohen JP [9] using images, from various open access sources . This dataset  consist of 125 X- ray images diagnosed 

with COVID-19. please see :  (https://github.com/muhammedtalo/COVID-19 (  . Table 1 refer to  Clinical symptoms 

of COVID-19 patients . 

 

                                             Table 1 : Clinical symptoms of COVID-19 

Feature  Total Patients 

Male 43 

Female 82 

average age of 

these subjects  

approximately 55 

years. 

 

 

3.2 Pre-processing 

Pre-processing step considered is essential in classification techniques to enhance  the system accuracy. In pre-

processing step  we have taken away  the noise present in the medical  images . I n this case 2D Gaussian filter was 

applied on   X-ray images . This is because these images are affected by the amount of noise present on the image 

sensitivity . The equation 1 represents the mathematical representation of a Gaussian 2D filter .  

Gu(xi , yi) =
1

√2πδ
exp⁡(−(x2 + y2)/2δ2⁡)…………(1) 

 

δ2 refer to size of the filter kernel (-1<= xi , yi<=1) and is the variance . when applied this filter , signal to noise ratio 

has been enhanced  [10] . Figure 2 refer to  Remove  noise from chest X-ray image by  using Gaussian filter. First 

image is the original image with (6) dB SNR value, while second image is the filtered image with (10) dB SNR value. 

 

 

Figure 2:  Removal of noise by using 2D Gaussian filter. First image is the original image second image is the 

filtered image 

 

3.3 Segmentation 



Fusion: Practice and Applications                                  Vol. 02, No. 01,  PP. 05-13, 2020 

 

 

 
8 
 

Usually segmentation  refer to  the identification of objects represented in images . In segmentation stage , some 

mathematical application are used . These arithmetic methods depend on template matching,   deformable models ,  

statistical model , neuronal network Segmentation refers to the process  of identifying and isolate the surface and 

region of the digital images  which corresponds to the structural units . Segmentation may also depend on different 

types of  features that are contained in the images  , either colors or texture . Segmentation process have been developed 

to segment the image [11] .  they are depend  on the two  properties such as  discontinuity and similarity . In 

discontinuity depend on  partition and subdivision is carried out based on abrupt changes in intensity level or grey 

level of an images . Various types of segmentation were applied to X-ray Image Dataset . Segmentation can be 

classified into the following categories such as  Segmentation by  using Edge Detection ,Segmentation by  using 

Thresholding ,  Segmentation by using  Region based , Segmentation by  using Feature based Clustering  . 

 Segmentation by using Edge Detection , it is first type of segmentation stage that was used in our experience . In  this 

type of image segmentation method  the first step is edge detection. It divides an images into object and its background 

[12][13]. There are two methods used to detect the edge , namely gray histogram and gradient .  Usually edge detection 

operators can divided into two categories such as  first order derivative operators ,  also second order derivative 

operators. Considered  Second order operators give better  results  . Segmentation by  using Thresholding can be 

applied  either global or local. This type is the simplest way to segmentation images . depend on  the intensity levels 

and is called as threshold based[21] . Usually globally threshold (adaptive thresholding) is distinguishing between 

object and background pixels through  compare with threshold values chosen and use binary partition to segment the 

images . In this method , the threshold value differs over the images depend on the local features of the subdivide 

region in the x-ray images . 

in general Segmentation is the methods of dividing an images into some sections with related properties such as 

contrast  , brightness , gray levels, color . In this step , the segmentation process is on the basis chest X-ray images 

based on the gray levels thresholding as the, lungs of a COVID_19 patients contains many white patches. The goal of 

this stage is to transform all gray pixels into white pixels and remaining into black pixels , and at the end  of this step 

, all areas of gray are separated from other . Figure 3  refer to two section , the lower section is for the infected lung , 

while the lower section is for lung of people who are not infected with the virus .  

 

                             

Figure  3: Segmentation  process of COVID-19 and normal lungs 

3.4 Feature Extraction 
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There are different type of  deep learning algorithms such as  convolutional neural network ,  deep conventional 

extreme machine learning , deep belief network ,  deep neural network ,  recurrent neural network [14] . Each type of 

network has its own mathematical  operation and statistical properties that are different from the other . Deep belief 

network was applied  in this step  . Usually deep learning  consist of  feature detector, units arranged  in multiple  

layers . Simple feature is extract through  lower layers and put this feature into higher layers to extract more complex 

feature . This deep belief network model has visible layers and also hidden layers . The goal of this network is to 

discover the most complex feature which can reveal , hidden information and higher order correlations , of the data. 

Through figure  4  left part of figure vi,(i=1,2,3,4,……..) refer to vector of visible layers . While hi( i=1,2,3,4,….) 

refer to vector of the hidden layers . In addition , right part of figure  is  consist of  a visible layer and a hidden layer  

[15] [16] . Also  The number of the visible units in the lower network  equals to the number of the hidden units in next 

higher network . In the training process of  deep belief network  model composed learning the networks one by one 

during which the learned features of one deep belief network are put into the next network as the ,input data.  

 

 

 

 

            
                               

 

                                                   

                                                    Figure 4: architecture of  Deep belief network 

 

3.4.1 Deep belief network  with C-SLBP 

 

The process of applying Deep belief network to realistic-sized images is very difficult. This is because pixie level 

COVID-19 images are high-dimensional which will cause  high computationally complexity to the training  process 

algorithm . Through these problems and complication in medical images like (COVID-19 images) it was suggested 

C-SLBP algorithm .  

Center Symmetric -Local Binary Pattern (C-S LBP) proposed by Heikkila [17] . Local binary pattern  LBP is an 

feature descriptor which has been proven, to be effective at texture. feature description .  C-SLBP refer to  it encode 

the change of the images from four different, direction with  center        symmetric principle . The C-SLBP features 

can be described with Equation . (2)  

C-SLBPR,N,T   (X,Y)=∑ 𝐒
(
𝐍

𝟐
)

𝐢=𝟎
(𝐧𝐢 − 𝐧

𝐢+
𝐍

𝟐

⁡⁡)𝟐𝐢        ………………..( 2  ) 

If S(x) =1 … X> T else otherwise ,  where N refer to  the pixel numbers on a circle of radius R , in addition ( ni ) and 

(n i+(N/2) )  correspond to the gray value of center symmetric area pixels[18][19] .  In this case , the threshold for T 

is set to change the intensity of the image and for this is its durability enhancement on flat image regions . And by 
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comparing traditional LBP and  C-SLBP  , it find that the last (C-SLBP) has fewer dimensions and lower 

computational complexity also  more robust to noise interference . Therefore C-SLBP is applied  for feature extraction 

to preserve more useful data  of the images  and reduce the impact of  noise such as  pose variation. As shown in  

figure  5 ,  first step ,  the local feature of the input image is extracted by C-SLBP. Second step , the obtained feature 

is feed into the deep belief network  instead of original COVID images as the input of the visible layers.  While third 

step,   training process the DBN from the bottom layers to the top layers[22,23.24, 25]. The goal of this process is, 

training the first layer’s network ,parameters and use its output. as the second layer’s input data. and so on . To obtain 

the best net, parameters the Back Propagation method is applied to, fine tune the trained Deep belief network .  The 

final deep belief network  approach consist of three layers and also number of iterations ,for each layers is twenty . 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           Figure 5:  deep belief network  with C-SLBP 

 

4. Result & Analysis 

Through our study of this research to identify the presence of Covid-19 dieses that affects the lung . Medical images 

were used such as   chest x-ray images according to https://github.com/muhammedtalo/COVID-19. Usually  the 

identification operation  is based on the, presence of a white patchy, shadow in the lungs, .In order for to process the 

detection through these images ( medical images) . It performed a processing of these images we did a process of 

processing these images through the process of removed the noise by using filter (Gaussian filter) . After that all the 

medical images were divided by segmenting the important lungs, section from the others.  A threshold based 

segmentation is done to separate gray pixel from the others.  

After the  segmentation process , clearly separated the gray pixels from the white pixels and also clear that the number 

of gray pixels in Covid-19 affected lungs is very less compared to the normal lungs. Medical images were obtained 

for normal lungs for the purpose of conducting the segmentation process and making a comparison between the healthy 
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lung and the affected lung through  (chest X-ray image dataset  taken from kaggle.) . Features were extracted from , 

the segmented images using, the above mentioned deep belief network  architecture. In the experiment, the data-set 

was divided into two group  where 70%  for training and the remaining 30% was applied  for testing. Table  2  refer 

to the result of proposed system through training and testing process . To analyses the performance of our proposed 

system approach , it measures  different parameters such as ( accuracy, false positive, and false negative) by  using 

the equations 3, 4, and 5 respectively. 

 

Accuracy      = ⁡
TP+TN

TP+TN+FP+FN
 ………..(3 ) 

False Positive   =⁡⁡
FP

TP+TN+FP+FN
 ……..( 4) 

False Negative  =⁡
FN

TP+TN+FP+FN
 ……..( 5) 

   

Where  TP, TN, FP, and FN refer to  the number of True Positive case , True Negative case , False Positive case , 

and False Negative cases  respectively. 

  

  

Table 2 Performance analysis of the proposed system during training 

and testing 

 

Parameter 

 

Training Testing 

Accuracy 100 90% 

False Positive 0 5 

False Negative 0 6 

Through the above Table , the process of comparing the proposed work with the previous existing work according to  

[20] we note that the proposed system is based on deep belief network  with C-SLBP is able to detect the presence of 

corona virus in the lung and accuracy was 90% in addition less false positive and false negative rates .  In [20] achieved 

less a curacy  compared to proposed method .In addition another reason in previous work , their experiment was 

applied directly without working to remove noise from the image and segmentation approach .  

5. Conclusion  

Nowadays researchers are trying to  detect to prevent the spread  of corona virus infection . Currently , limiting the 

spread of the virus is a complex and difficult process . This experiment  have presented a  deep belief network    

architecture to classify normal and COVID-19 patients by using medical images of chest X-ray images. The suggested 

method was good , by comparing our work with the previous work , the result was good , and the accuracy was 90% 

. These result obtained in our study will help doctors or the health institution to make a more accurate decision .    
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