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ARTICLEINFO ABSTRACT

Coronavirus Disease (COVID-19) is a new variant of the corona virus that
mutates and spreads rapidly between humans. The high rate of transmission and
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Revised: 20/04/2021 quickly, efficiently and effectively, then a classification system is used using x-
Accepted: 30/04/2021 ray images of the chest using the Gray Level Co-occurrence Matrix (GLCM)

method and the Support Vector Machine (SVM) algorithm. The data used are
digital images of normal chest X-Ray (CXR) diagnosis and positive diagnosis of
Covid-19 with 408 training data and 128 test data. The test is carried out on the
GLCM parameters, namely with a distance of d = 1,2,3 and angles 0°, 45°, 90°,
Keywords: 135° and feature extraction with contrast, correlation, energy, homogeneity, and
Covid-19, GLCM, SVM dissimilarity. The test results show that the highest accuracy is at the distance d =
1 and the angle @= 0°is 90.47% and the lowest accuracy is at the distance d = 3
and the angle @ = 90%is 80.35%.
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1. Introduction

Coronavirus Disease (COVID-19) has become a global pandemic disaster that has spread to almost all
countries in the world. Since it started spreading in December 2019 to date, it has caused more than 3 million
people to die, more than 141 million cases have been confirmed positive and more than 120 million people
have been declared[1]. The high level of spread has made it overwhelming for medical authorities to identify
patients infected with Covid-19 due to various symptoms. It is difficult for medical personnel to perform fast
medical action because the process of diagnosing Covid-19 has to go through laboratory tests and takes days.
Speed in the process of diagnosing patients will be very important because the procedure for treating positive
Covid-19 patients must isolate in a closed room so as not to infect people who are still healthy[2].

The use of Chest X-ray images in detecting covid-19 provides an opportunity to identify it faster and is
also more cost-effective because it does not have to go through laboratory tests first[3]. In the image
processing process, feature extraction using the Gray Level Co-occurrence Matrix (GLCM) method is used
and then the output of the GLCM method enters the Support Vector Machine (SVM) algorithm model to be
processed so that it can produce output from positive or negative diagnosis of Covid-19.

There are many studies that have used the Gray Level Co-occurrence Matrix (GLCM) method in the
classification of pneumonia using the KNN method with parameters K = 5 and resulted in an accuracy of
66.20%.[4]. Then research on the use of the SVM method on Covid-19 detection with Chest X-Ray using
Wavelet gave quite high results with an accuracy of 93.91%.[5].

[6]In research on recognizing facial expression images using feature extraction with the Gray Level Co-
occurrence Matrix (GLCM) method with the parameters of contrast, correlation, energy and homogeneity
feature extraction, the average accuracy rate is 33%, angry expressions 48%, happy expressions 73 %, bad
mood expression 44%, fear expression 15%, sad expression 54%, and shocked expression 68%.

[7]In this study, it discusses the application of image histograms with the SVM method in the
classification of breast disease by comparing the use of RBF, linear, quadratic and polynomial kernels in
obtaining good accuracy. Based on testing the polynomial kernel has an accuracy of 90%.
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2. Theoritical Review

2.1 Covid-19

Covid-19 is a new type of corona virus caused by infection with the SARS-CoV-2 virus which was
initially thought to be transmitted from animals to humans and then can spread from human to human[8]. In
the process of transmission of the corona virus, which is through tiny sparks or (droplets) that come out of
the human respiratory tract when the sufferer coughs, sneezes, or talks and can be transmitted through the
surface of objects touched by the sufferer, then other people touch hands, objects, eyes, nose or mouth[8].
There are some common symptoms that indicate a person is infected with the corona virus, namely chest
pain, anismia, vertigo, damage to lung tissue, dry cough, shortness of breath, chronic fatigue and easy
forgetfulness[9].

2.2 Gray-Level Co-occurrence Matrix (GLCM)

Gray Level Co-occurrence Matrix (GLCM) is a feature extraction method in an image processing that
works by calculating the proximity value between pixels that have a gray intensity and orientation from an
angle. The direction or orientation of the angle, represented in degrees formed from the angles0°, 45°, 90°,
and135°[10]. There are several feature extraction from the GLCM method, including: contrast, correlation,
energy, homogeneity, and entropy, dissimilarity, and ASM. [11].The following are texture feature extraction
parameters that are often used in the GLCM method, namely as follows[12]:

a.  Contrast

This feature measures the contrast level in an image, which when the contrast is higher, it will increase

the difference in the intensity of neighboring pixels.The value of contrast can be calculated using

equation number 1.

Zx.y(x - J’)z P(X:J’) (1)
b. Correlation

This feature provides clues to the presence of a linear structure in the image by showing a measure of

the linear dependence of the gray scale. The higher the correlation value obtained, it means that the

intensity of adjacent pixels varies together.The value of correlation can be calculated using equation

number 2.

Ce—px) (y—pydp (xy)
Yoy Ty )
c. Homogeneity

This feature measures the level of softness in an image by measuring the number of similar gray levels

in the image. If the pixels are more uniform, the homogeneity will be high.The value of homogeneity

can be calculated using equation number 3.

Zx.y p(x.y) (3)
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d. Energy

The texture feature represents a measure of the concentration of the intensity pairs in the matrix.The

higher the energy, the higher the similarity value.The value of energy can be calculated using equation

number 4.

Yy p(x, ) (4)
2.3 Support Vector Machine (SVM)

Support Vector Machine (SVM) is a supervised learning algorithm that works by processing data based
on predetermined targets. In contrast to unsupervised learning algorithms, which do not have targets that are
directed in processing data.The concept of SVM work is to find the best hyperplane that separates classes in
an input space[13].

3. Research Methodology
3.1 Dataset
The chest X-Ray Covid-19 image dataset was taken through the website www.kaggle.com with PNG

image format.There is a total of 408 training data with 204 normal images and 204 Covid-19 images. Then
the test / testing data amounted to 84 each for normal and Covid-19 images.
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Fig 1. Normal Chest X-Ray Image
(Source: Kaggle.com)

Fig 2. Covid-19 Chest X-Ray Image
(Source: Kaggle.com)

3.2 Research Steps
The research steps to be built are represented in a flowchart and illustrated in Fig 3.
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Fig 3. General Research Steps [14]
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Fig 3 shows the flow of the research design starting from the image data input process to the
classification results.When the image data is entered, preprocessing will be carried out in the form of a
change in the size scale of the original image and then converted into a gray image. After that, the image will
enter the feature extraction stage with GLCM and produce extraction features such as contrast, correlation,
energy, homogeneity, and entropy, dissimilarity, and ASM. This study will use several features of contrast,
correlation, energy, homogeneity, and dissimilarity. Then the results from the GLCM will enter the modeling
stage using the Support Vector Machine (SVM) algorithm and then produce a classification.

4, Results and Discussion

The results of the size and grayscale conversion will then carry out the feature extraction stage using the
GLCM method which will use five parameters, namely contrast, correlation, energy, homogeneity, and
dissimilarity. Then it will be tested with pixel distances d = 1, 2, 3 and four different angles, namely
angles0?, 45°,90°, and135°. For implementing the SVM algorithm, the default kernel is the RBF kernel.

The classification results will be displayed in Table 1, Table 2 and Table 3 with some information about
the test results which are divided into TP (True Positive), TN (True Negative), FP (False Positive), and FN
(False Negative). For the explanation, namely TP (True Positive) is data that matches the label giving
positive results, TN (True Negative) is data that matches the label giving negative results, FP (False Positive)
is data that matches the label giving positive results but is classified as negative, and FN (False Negative) is
data that fits the label giving negative results but is classified as positive [2].

To calculate the value of accuracy, you can use the formula in equation humber 5.
TP+TN

Accuracy = —————  x 100% 5)
TP +FP +FN +TN
Table 1
Testing distance d = 1 and angle0?, 45°, 90°, 135°

d ) TP FP FN TN Akurasi (%)

0 69 15 1 83 90.47

45 62 22 3 81 85.11

1 90 59 25 4 80 82.73

135 64 20 2 82 86.90

All (0, 45, 90, 135) 66 18 1 83 88.69

As can be seen in Table 1, it illustrates the results of the Covid-19 classification using GLCM and SVM
that at a distance d = 1 and angle @ = 0°produces the highest accuracy that is 90.47% and the angle @ = 90°
has the lowest accuracy that is 82.73.

Table 2
Testing distance d = 2 and angle0?, 45°,90°, 135°

d ) TP FP__FN TN Akurasi (%)
0 68 16 1 83 89.88
45 62 22 3 81 85.11

2 90 60 24 4 80 83.33
135 64 20 2 82 86.90
All (0, 45, 90, 135) 66 18 1 83 88.69

Then in Table 2, it illustrates the results of the Covid-19 classification using GLCM and SVM that on
testing the distance d = 2 and angle @ = 0° produces the highest accuracy, namely 89.88% and angle @ = 90°
has the lowest accuracy, namely 83.33%.

Table 3
Testing distance d = 3 and angle0?, 45°, 90°, 135°

d 0] TP FP FN TN Akurasi (%)
0 65 19 2 82 87.50
45 58 26 4 80 82.14

3 90 56 28 5 79 80.35
135 60 24 3 81 83.92
All (0, 45, 90, 135) 65 19 3 81 86.90
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In the last test as can be seen in Table 3, it illustrates the results of the Covid-19 classification using
GLCM and SVM that at a distance d = 3 and angle @ = 0°produces the highest accuracy, namely 87.50% and
angle @ = 90° has the lowest accuracy that is 80.35%.

Based on the results of the tests that have been carried out as can be seen in Table 1, Table 2, and Table
3, it provides a conclusion that from the three tests at a distance d = 1,2,3. The test with the angular direction
@ = 0° gives the greatest accuracy results compared to the others with the respective accuracy of 90.47%,
89.88% and 87.50%.The same results also occurred in the test with an angle of @ = 90° giving the lowest
accuracy results compared to the others with the respective accuracy of 82.73%, 83.33% and 80.35%.

5. Conclusion

The application of the Support Vector Machine (SVM) algorithm in the classification of the Covid-19
Chest X-Ray image and feature extraction using the GLCM method provides fairly high accuracy results
with an accuracy of 90.47% and the lowest accuracy result is 80.35%.Then the test with the angle @ =
0%gives the highest accuracy results and the test at the angle @ = 90° gives the lowest accuracy results for all
tests at a distance of d = 1,2,3.

Most misclassification is in normal image prediction that occurs in all tests. And the least
misclassification errors in the prediction of the Covid-19 Chest X-Ray image that occurred in all tests.
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