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Abstract 

The COVID-19 pandemic started with the first case from China in December 2019 and 

continues to pose a major threat to the world's health. COVID-19 spread around the world in a 

short time and negatively affected people's lives in every aspect. Due to the rapid spread of 

COVID-19, the healthcare sectors of many countries have been caught off guard. This situation 

created a very heavy workload for doctors and healthcare professionals. Due to the importance 

of COVID-19, many studies have been conducted in the literature. These studies have been 

carried out and continue to be done to help experts to diagnose COVID-19 more accurately and 

to use appropriate treatment methods for this diagnosis. Computer aided diagnosis systems 

should be developed to alleviate this workload. Machine Learning Algorithms (MLAs) are of 

great importance in the development of computer-aided early and accurate diagnosis systems 

in medicine today. In this study, a method is proposed for more accurate diagnosis of COVID-

19 patients using COVID-19 image data. Feature extraction was performed using the RGB 

values of the images. These features were used in train and test operations for MLAs. Six 

different MLAs were used in experimental studies (k Nearest Neighbor (k-NN), Decision Tree 

(DT), Multinominal Logistic Regression (MLR), Naive Bayes (NB) and Support Vector 

Machine (SVM), Minimum Mean Distance Classifier (MMDC)). The following accuracy rates 

were obtained in train operations for MLAs, respectively; 1, 1, 1, 0.81159, 0.94927, 0.81884. 

In test operations, accuracy results were obtained as follows; 0.83673, 0.93877, 0.97959, 

0.85714, 0.87142, 0.85714. After the application of the proposed method, the test success rate 

for MLR increased to 1. The results obtained were given in the experimental studies section in 

detail. The results proved to be very promising. According to the results, it was seen that the 

proposed method could be used effectively in future studies. 
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1. Introduction 

There have been outbreaks of many infectious diseases such as smallpox, plague, cholera, 

Spanish flu, severe acute respiratory failure syndrome (SARS), swine flu, Middle East 

Respiratory Syndrome (MERS) in the world history. Thanks to the widespread trade network 

and travels, new opportunities for human and animal interactions have arisen, and as a result, 

the spread of such epidemics has accelerated [1]. There are different interpretations from 

different sources about the number of cases when COVID-19 was first seen. According to one 

of these, the number of cases is 42, according to another source, the number of cases is 41 [2, 

3]. It was reported that all of these patients, except those who traveled from Wuhan to Thailand, 

were Chinese citizens and that these people could be responsible for the spread of the epidemic 

[4-6]. Detect, isolate, test and treat to break the COVID-19 spread chain, in the World Health 

Organization (WHO) press release on 13 March 2020! Every case we find and treat will limit 

the spread of the disease. Using his statement is informative about the course of the disease next 

[7]. Different hypotheses have been put forward about the virus, which is the cause of the new 

COVID-19 disease, and the formation of this virus. It has been suggested that the virus is in a 

zoonotic nature and passed from bats, which is a possible host, to humans [8]. According to 

some sources, it is stated that there is no reliable evidence to support the claim that SARS-CoV-

2 is caused by a coronavirus designed in this way, although there is information that SARS-

CoV-2 was artificially or intentionally produced in a laboratory environment [9, 10]. In a study 

prepared in 2012 with the contribution of Robert Koch Institute and some organizations 

affiliated to the German Federal Government, some results were reached. It was stated that, 

thanks to the agent, the route of transmission is in the form of droplets, the symptoms of dry 

cough, fever, shortness of breath will be seen in infected people, lung findings will be found on 

the radiography, and patients may have tremors, nausea and muscle pain. In the risk analysis 

report, the distribution rate of the disease by age groups is 50% for 65 years and over. It was 

stated that a period of time was required in terms of hospital care and drug treatment of the 

patient up to 60 days [11, 12]. Due to the COVID-19 pandemic, the estimated mortality rate by 

the WHO is 3.4% worldwide as of March 3, 2020, and when the analysis of these death cases; 

it was determined that the demographic profile was predominantly 2/3 in men, 1/3 in women, 

more than 80% were over the age of 60, and more than 75% had chronic diseases such as 

cardiovascular diseases, diabetes and cancer [13-15]. COVID-19, which has become a global 

pandemic, has caused not only medical but also social, professional, political, economic, ethical 

and moral consequences. It has been observed that the epidemic has turned into a pandemic due 

to the countries not being ready for the COVID-19 epidemic, some delays and confusion in the 



measures to be taken, and the high transmission rate of the disease [16, 17]. The illness of well-

known people in the fields of politics, arts and sports in the world can be shown as another 

evidence that the disease has spread and contagious in a pandemic. The transmission of these 

news through the visual and written media has further clarified the panic situation in the society 

[18, 19]. Although COVID-19 mainly causes lung pneumonia, it can cause disease in multiple 

organ systems [20]. Many personal factors have been shown to negatively affect the course of 

COVID-19. The most common of these are male gender, diabetes mellitus, hypertension, and 

coronary artery diseases [21]. The course of COVID-19 in individuals with rheumatological 

diseases has not been clearly determined due to the fact that COVID-19 is a new and recently 

defined disease and that inflammatory rheumatic diseases are less common in the society 

compared to other diseases. Likewise, rare reports were made about the course of previous 

coronavirus infections in patients with suppressed defense systems. The database of the 

European Rheumatism Union is still observed as the most comprehensive reference resource 

on this subject [22]. In the telephone or face-to-face evaluation of the cohort of 123 connective 

tissue patients in Italy, 14 of the patients had respiratory symptoms compatible with viral 

infection, while one systemic sclerosis patient was diagnosed and the patient died. In this study, 

the prevalence of COVID-19 in the cohort was not different from the prevalence of the 

population [23]. 

This study has two different purposes. First, an algorithm is proposed to make the most accurate 

diagnosis in MLA training and testing processes to be used in any field. A second purpose is to 

provide information about which MLA algorithm can give better results to specialists to 

diagnose COVID-19. Thus, it is aimed to ensure that the studies to be carried out on behalf of 

humanity in the literature are carried out in the most accurate way possible. In the second part 

of the study, MLAs, k-fold crossvalidation, CM, dataset and the proposed method are presented. 

In this study, some experimental studies have been carried out with different machine learning 

algorithms using the COVID-19 kaggle dataset. Experimental studies have been compared with 

statistical measurements. The machine learning algorithm that makes the best classification has 

been determined. Finally, the results obtained are discussed. 

 

2. Materials and Methods 

This section provides information about, MLAs, k-fold cross validation, Confusion Matrix 
(CM), feature extraction, the proposed method used in the study. 

 



2.1. Machine Learning Algorithms 

Machine learning searches for some patterns in data with various algorithms and methods. The 

working structure of the 6 different machine learning algorithms used in this study are explained 

in the following titles respectively. 

 

2.1.1. Decision Tree Classifier 

In this study, the C4.5 algorithm was used because it is the most widely used and generally the 

best classification. The set of values for the class attribute in a training set is 𝑆, and each class 

value is 𝐶𝑖. Probability distribution of 𝑃𝑖  classes for the set containing 𝑆 class values According 

to Equation 1; 
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For this process, the entropy of the class attribute is first calculated as shown in Equation 2. 

Given that a data set consists of 𝑛 classes {𝐷1 , 𝐷2, . . . , 𝐷𝑛}, and 𝑆 represents class values, the 

probability of a class becomes 𝑃𝑖 = (|𝑆𝑖|/𝐷𝑖)  and entropy of classes; 
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In the next step, the property-dependent (𝑆) entropies (H) of the feature vectors (𝑋)  are 

calculated according to Equation 3. 
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Where, k is the sample index of the feature vector. 

 

2.1.2. k-NN 

It uses a variable k to determine the class closest to it. This determined variable k represents the 

number of k elements closest to the sample. There are different methods (Minkowski, Euclid, 



etc.) for calculating the distance of a new sample from the classified samples. The most common 

of these is the Euclidean distance calculation method (Equation 4). 
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Where 𝑛 represents the dimension. 𝑖 is a new sample (𝑋𝑗𝑝) to be classified, and the nearest k 

neighbors 𝑋𝑖𝑝(𝑖 = 1,2, … , 𝑘). Figure 1 shows the process of classifying a new 𝑋𝑗𝑝 sample 

according to 𝑘 = 3 in a two-dimensional (𝑛 = 2) space. 

 

 

Figure 1. Classification of a new data 

An example is shown in Figure 1., since the new object is the closest and the largest number of 

triangles (Figure a), this object is included in the triangle class (Figure b). Similar to k -NN in 

MMDC algorithm. In this algorithm, the classification process is performed by measuring the 

distance over the center of gravity of the classes. 

 

2.1.3. Naïve Bayes 

Naïve Bayes classification aims to determine the class, or category, of the data submitted to the 

system, with a series of calculations defined according to probability principles. By means of 

the change feature, the product rule as in Equation 5 can be written with two different 

expressions; 

         P X Y P X Y P Y P Y X P X       (5) 



Bayes' theorem defines the relationship between a random event that arises from a random 

process and conditional probabilities and marginal probabilities for another random event as in 

Equation 6. 
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The probabilities of the dependent states that are likely to occur in any problem are calculated 

by the Bayes equation given above. In this equation, 𝑃 (𝑋) represents the input probability of 

the problem, 𝑃 (𝑌) represents the probability of a possible exit status, and 𝑃 (𝑌 | 𝑋) represents 

the probability of a Y output versus input 𝑋 [24].  

 

2.1.4. Support Vector Machine 

SVM is a MLA based on convex optimization that works according to the structural risk 

minimization principle [25]. Figure 2 shows the SVM classification stages of a data set that 

cannot be separated linearly. 

 

 
Figure 2. Non-linear SVM; a) non-linearly separable data set, b) determination of the 

separation plane for non-linearly separable data sets, c) conversion of input space to property 

space. 

2.1.5. Multinomial Logistic Regression 

Regression analysis is a statistical method used to determine the relationship between two or 

more variables that have a cause-effect relationship and to make predictions or predictions 

about the subject by using this relationship [26, 27]. Logistic Regression (LR) is a nonlinear 



regression model designed for two dependent variables [28]. MLR is used to explain the cause-

effect relationships between the dependent variable (Y) and the independent variables (X) when 

the dependent variable contains at least three or more categories and its values are obtained by 

classifying scale [29, 30]. Since the purpose of this analysis is to estimate the value of dependent 

variables categorically, what we are trying to do here is actually the "membership" estimation 

for two or more categories. Accordingly, it can be stated that one of the purposes is 

classification and the other is to investigate the relationships between dependent and 

independent variables [31]. In other words, it aims to establish a model that will assign the 

observations to the classes they belong to in the most accurate way and determine the structures 

and risk factors related to the observations [32]. In LR, the ratio of probability of occurrence of 

a p event to the probability of occurrence of other events other than itself is called "odds" or  

"superiority" value (Equation 7) and this ratio serves as a function that facilitates the 

transformation during linearization of the LR model. 
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LR model is a special form of general linear models obtained for dependent variables as 

binomial distribution and it is expressed as in Equation 8; 
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Where π (x) represents the probability of occurrence of an event under investigation, α the 

dependent variable constant, 𝛽1, 𝛽2, … , 𝛽𝑝 are the regression coefficients of the independent 

variables, 𝑥1, 𝑥2, … , 𝑥𝑝 arguments, p the number of arguments, and e the error term. MLR 

model, as shown in Equation 9, is an expanded form of the two-state LR model.  
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Where k represents k categories, 𝑗1 , 𝑗2, … , 𝑗𝑘, and the n levels of possible arguments 𝑖1, 𝑖2, … , 𝑖𝑛. 

It is observed that the use of logistic regression analysis has increased especially in the last 20 

years in military matters, meteorology, internal migration movements and education. One of 

the most important reasons for this increase is the widespread use of statistical package 

programs. However, it is seen that one of the areas where it is used more widely is medicine 

[48]. 

In this section, information about the performance of machine learning algorithms is presented 

using CM. It is a matrix model that provides a holistic approach to the classification 

performance of an intelligent system algorithm. The CM is structurally expressed as in Equation 

10. 
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In this study, 10 statistical measurement methods were applied. These measurements are shown 

in Figure 3.  

 

 
Figure 3. Statistical measurements. 

 

In this study, a 5-fold crossvalidation process was performed. Figure 4. The working structure 

of the 5-fold crossvalidation process is shown. 

 



 
 Figure 4. 5-fold crossvalidation process 

 

 

2.2.  Image Preprocessing and Feature Extraction 

The COVID-19 image database used in this study was taken from the Kaggle site [33]. The 

images in the database were first standardized. All images were determined so that the third 

row L bone indicated by the yellow arrow in the green rectangle in Figure 5 was the border. In 

addition, all images were cropped so that the images in the lattice space remain. 

 



 

 Figure 5. Image preprocessing 

 

As a result, as shown in Figure 5, noises and unnecessary areas around the images were 

eliminated. The images were all converted to the same size. Then it was cropped in 8x8 

dimensions to extract features. Feature extraction was performed on the cropped images and 64 

features were obtained for each image. These features were used in Train and Test operations 

for MLAs.  

  

RGB (red, green, blue) color mode space:  The RGB color system reproduces all colors 

from the three primary colors blue, green and red. It is one of the most widely used color spaces 

in image processing. For images with 8 bits per channel, intensity values range from 0 (black) 

to 255 (white) for each RGB component in a color image. The light red color has an R value of 

246, a G value of 20, and a B value of 50. When the values of all three components are equal, 

the result is a shade of neutral gray. When the values of all components are 255, the result is 

pure white, when the values are 0, the result is pure black. The coordinate system has black in 

its origin and the maximum forms blue, green, and red white. Equal amounts of blue, green, 

and red create different shades of gray, and these colors lie on the line connecting the black and 

white dots. All other colors are included in the cube formed according to the values they take 



on the blue, green and red axes. The RGB color space can be represented as a three-dimensional 

cartesian coordinate system as in Figure 6. 

 

 

 Figure 6.Color space on the coordinate 

 

Three colors or channels are used in RGB images to render colors on the screen. In images with 

8 bits per channel, three channels are converted into 24 bits (8 bits x 3 channels) color 

information for each pixel [34]. All of the images in this study were resized in 8x8 dimensions 

and the RGB value of each pixel obtained in 64 pieces was used as a feature. 

 
 

2.3.  Proposed Method 

In this study, MLA algorithms were used for the diagnosis of COVID-19, and a novel method 

was proposed to make this diagnosis the most accurate. In the proposed method, the normal 

classification process was first performed for the diagnosis of COVID-19. As a result of the 

classification process, the most accurate MLA was determined as a result of general 

classification. The MLAs with the highest test accuracy were determined by the Majority 

Voiting method. In other words, the classification was determined according to the success rate.  

The flow diagram of the proposed method is shown in Figure 7. 



 
 Figure 7. Flowchart of the proposed method 

 
To determine the biggest test score, the symbol "A" shown in Figure 7 works according to the 

flow diagram shown in Figure 8. In the section where the blue box shown with the symbol "B" 

in Figure 7 is located, the structure described in Figure 9 works. 

Majority Voting: In cases where more than one machine learning algorithm is used, the 

classification result is obtained as in Equation 11 which MLA will be selected. 

 𝑓𝑀𝑉 = {1 (∑ 𝑀𝐿𝑖𝑛𝑖=0 ) ≥ 20 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒      (11) 

 

Where, 𝑀𝐿𝑖  refers to the estimation results (1 or 0) produced by MLAs. Again, 𝑛 shown in the 

formula represents the number of MLAs used in the related field. The result of the Majority 

Voting function returns 0 or 1. 

 

 
 



 

 Figure 8.The process of finding the biggest MLA score. 

 

After this step, the MLA that made the most accurate classification was selected. Then, false 

test scores for this MLA are determined as shown in the red box in Figure 9. For this area, other 

MLAs are also identified those who find these test scores correct as in the green boxes. Since 

the highest classification rate is the MLA MLR when moving from step 1 to step 2, the 

algorithm will select the feature with the most accurate classification that will come from it. 

This process will then repeat the same for every next step. If there is no correct test score left 

in an MLA during the repetition process, the classification process is terminated. How this 

process happens depends on the database. An example of this situation is shown in Figure 9. 

 



 

 Figure 9. Detection of the highest test score for MLAs 

 

In Figure 9, the blue column refers to the MLA or SVM with the highest initial classification 

success. Red boxes are the values that SVM predicts incorrectly. These values are scanned for 

other MLAs, allowing them to process for the feature in that row, and the values that are wrong 

for SVM are replaced with the correct values. Thus, the diagnosis is made most accurately. 

These processes are repeated until all of the red boxes that SVM MLA misdiagnosed are correct. 

But if the other MLAs could not make the correct prediction during the iteration, the algorithm 

ends. The reason for this is because the MLA is no longer correctly diagnosed. As can be seen 

from the values drawn in the red rectangle after step 2, the real output values in the yellow box 

are the same. Thus, the highest diagnostic process is carried out. 

 



 
Figure 10. Getting the biggest test score in the study 

 

Figure 10 shows some of the test scores and corrections obtained in this study. In this table, 

since the wrongly predicted value by MLR MLA is estimated correctly by NB and MMDC, one 

of these MLAs will be selected. In order to determine the MLA to be selected, the MLA with 

the highest test classification between NB and MMDC is selected. No other iteration was 

required for the database in this study. As a result of the algorithm applied, the MLR test success 

rate was increased to 100%. 

 

3.  Experimental Studies and Discussions 

  

In this study, 75% of the data was used for train and 25% for test in experimental studies. The 

parameters used for MLA are shown in Table 1. 

 

Table 1. Parameters used for MLAs 

k-NN Distance Method: Euclidean k:4 

DT Learning Method: C4.5 Tree: 100 

MLR 
Estimate Method: Broyden-
Fletcher-Goldfarb-Shanno 

― 

NB Distribution: Gaussian ― 

SVM Kernel: Gaussian Tolerance:0.001 

MMDC Distance Method: Manhattan - 

 



The data obtained as a result of feature extraction from the COVID-19 image database were 

statistically measured for each MLA. The data obtained from CM were shown in Table 1  (Cl: 

Class, CL0: Image with COVID-19, CL1: Image NOT COVID-19). 

 

Table 2. CM results obtained 

k-NN 
 Cl0 Cl1  TP FN FP TN  TPR SPC PPV NPV FPR FNR ACC MCC FM 

Cl0 21 3  21 3 5 20  0.88 0.8 0.81 0.87 0.2 0.13 0.84 0.68 0.84 

Cl1 5 20  20 5 3 21  0.8 0.88 0.87 0.81 0.12 0.19 0.84 0.68 0.83 
DT 

Cl0 22 2  22 2 1 24  0.92 0.96 0.96 0.92 0.04 0.08 0.94 0.88 0.94 

Cl1 1 24  24 1 2 22  0.96 0.92 0.92 0.96 0.08 0.04 0.94 0.88 0.94 
MLR 

Cl0 24 0  24 0 1 24  1 0.96 0.96 1 0.04 0 0.98 0.96 0.98 

Cl1 1 24  24 1 0 24  0.96 1 1 0.96 0 0.04 0.98 0.96 0.98 
NB 

Cl0 24 0  24 0 7 18  1 0.72 0.77 1 0.28 0 0.86 0.75 0.87 

Cl1 7 18  18 7 0 24  0.72 1 1 0.77 0 0.23 0.86 0.75 0.84 
MC-SVM 

Cl0 22 2  22 2 4 21  0.92 0.84 0.85 0.91 0.16 0.09 0.88 0.76 0.88 

Cl1 4 21  21 4 2 22  0.84 0.92 0.91 0.85 0.08 0.15 0.88 0.76 0.88 
MMDC 

Cl0 21 3  21 3 4 21  0.88 0.84 0.84 0.88 0.16 0.12 0.86 0.72 0.86 

Cl1 4 21  21 4 3 21  0.84 0.88 0.88 0.84 0.12 0.16 0.86 0.72 0.86 
 

 

Looking at Table 2, it can be seen that as a result of feature reduction, the MLR with the highest 

AUC value of 0.98. ROC curves of each machine learning were plotted. The k-NN ROC curves 

were shown in Figure 11. The AUC value obtained for k-NN was 0.8375. 

 

 

Figure 11. ROC curve for k-NN 

 



The ROC obtained for DT was shown in the curve figure. The AUC value obtained for DT was 

0.9383. 

 

 

 Figure 12.ROC curve for DT 

 

The ROC obtained for MLR was shown in the curve. The AUC value obtained for MLR was 

0.98. The AUC value obtained after the application of the proposed method was 1. 

 

 Table 3.ROC curve for MLR 

Before After 

  
 

The ROC obtained for NB was shown in a curve figure. The AUC value obtained for NB was 

0.86. 



 

 Figure 13. ROC curve for NB 

 

The ROC obtained for SVM was shown in the curve. The AUC value obtained for SVM was 

0.8783. 

 

 

 Figure 14. ROC curve for SVM 

 

The ROC obtained for MMDC was shown in the curve. The AUC value obtained for MMDC 

was 0.8575. 



 

Figure 15. ROC curve for MMDC 

 

5 Fold crossvalidation process was applied to machine learning algorithms. Figure 16 shows 

the CM results for the k-NN MLA. 

 

 

Figure 16. 5-fold crossvalidation results for k-NN 

 

After applying 5-fold crossvalidation, CM results for DT MLA are shown in Figure 17. 



 

 Figure 17. 5-fold crossvalidation results for DT 

 

 After applying 5-fold crossvalidation, CM results for MLR MLA are shown in Figure 18. 

 

 

Figure 18. 5-fold crossvalidation results for MLR 



After applying 5-fold crossvalidation, CM results for RF MLA are shown in Figure 19. 

 

 

Figure 19. 5-fold crossvalidation results for RF 

 

After applying 5-fold crossvalidation, CM results for SVM MLA are shown in Figure 20. 

 

 

Figure 20. 5-fold crossvalidation results for SVM 



After applying 5-fold crossvalidation, CM results for MMDC MLA are shown in Figure 21. 

 

 

Figure 21. 5-fold crossvalidation results for MMDC 

 

The highest 5 fold crossvalidation MLR with 93.5% was obtained from the MLA. The lowest 

was obtained from MMDC with a rate of 86.6%. Table 4 shows the train and test scores obtained 

from the feature extraction method applied on the image. 

 

Table 4. Train and test scores for MLAs 

 Normal After proposed method 

 Train Score Test Score Train Score  Test Score 

k-NN 100% 83.67% -- - 
DT 100% 93.88% -- -- 

MLR 100% 97.96% 100% 100% 

NB 81.16% 85.71% -- -- 
SVM 94.93% 87.76% -- -- 

MMDC 81.88% 85.71% -- -- 
 

The highest test score was obtained from MLR MLA. The lowest test score was obtained from 

k-NN and MMDC MLA. 

Table 5 shows the accuracy values obtained after the feature extraction method applied on the 

COVID-19 image data. 



Table 5. Train and test accuracy scores for MLAs 

 Normal After proposed method 

 

Train 

Accuracy 

Score 

Test 

Accuracy 

Score 

Train Accuracy 

Score  

Test Accuracy Score 

k-NN 1 0.83673 -- - 
DT 1 0.93877 -- -- 

MLR 1 0.97959 1 1 

NB 0.81159 0.85714 -- -- 
SVM 0.94927 0.87142 -- -- 

MMDC 0.81884 0.85714 -- -- 
 

After the application of the proposed method, MLR accuracy value was 1. 

 There are a few points that should not be forgotten here, it is possible to list them as follows; 

 The proposed method can be used even if the number of classes in the database is 

different. 

 The proposed method may provide very good results for some databases with very bad 

diagnoses. 

 It may not be possible to obtain any efficiency using the proposed method. Because if a 

result that will change the data obtained after the first classification is not in the next 

iteration, there may not be any test score change. 

As a result, the proposed method can be used for more accurate diagnosis and identification 

studies in any field. Because, when considered as a logic, it is seen that in the studies conducted 

and to be done in the literature, the MLA with the highest test success will definitely find the 

wrong diagnosis, it is very likely to be another MLA that finds it correct. This process varies 

according to the values of the MLA and the database to be used, because each MLA values 

make calculations by making different statistical measurements. The aim of this study is to re-

scan for the MLA that correctly diagnoses that attribute and to get the most accurate test score 

by adding that MLA to the process. 

 

4. Conclusions and Future Works 

COVID-19 is a sudden and rapidly emerging health problem of international concern. COVID-

19 has caused many infections that have a huge impact on people's lives and have resulted in a 

global epidemic. These infections affect more and more people every day. Radiological 

examinations such as Computed Tomography can be seriously helpful in the diagnosis of the 



disease in COVID-19 patients. Since December 2019, the fight against COVID-19 infection 

continues scientifically without slowing down. Articles about COVID-19, which are brought to 

the literature and based mostly on scientific data, are made to help experts in accurate diagnosis 

and treatment of the disease. In this study, for more accurate detection of COVID-19, COVID-

19 was diagnosed using the image database. Experimental studies were conducted using k-NN, 

DT, MLR, NB, SVM, MMDC MLA using statistical methods. In the results of the train, the 

following ratios were obtained for k-NN, DT, MLR, NB, SVM, MMDC, respectively; 100%, 

100%, 100%, 81.16%, 94.93%, 81.88%. Likewise, the following rates of test success were 

obtained for k-NN, DT, MLR, NB, SVM, MMDC, respectively; 83.67%, 93.88%, 97.96%, 

85.71%, 87.76%, 85.71%. After the application of the proposed method, the test score for MLR 

was obtained as 100%. It was seen as a result of the experimental results that this feature 

extraction method could be used in any study in the literature. Performance comparison can 

also be made by applying to databases that have undergone different preprocessing in future 

image processing methods. 
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