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Identification of Tuberculosis (TB) Disease Based on Lung
X-Rays using Extreme Learning Machine
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Abstract Tuberculosis is a disease caused by a bacterium called Mycobacterium Tuberculosis.
Most Tuberculosis bacteria not only attack the lungs, but also attack other organs. Tuberculosis
disease can spread and contaminate through the salivary and bacterial when the sufferer coughs and
sneezes. Thus, the contagion of tuberculosis can take place either through contact directly with the
sufferer or through the air. The examination system of Tuberculosis is still done manually. Therefore,
a computational method is necessary to examine and identify Tuberculosis suffered by the patient
through X-ray images of human lungs. The method used in this research is the Extreme Learning
Machine. Lung X-ray images are used as input for image processing. The steps taken before
identification were image pre- processing and Thresholding. The external results of this research
include HKI in the form of software (registered), international conference presenter (done). In
addition, the results of this study can assist public in determining the types of tuberculosis suffered
so that it will be more efficient in early treatment of the disease.

1. Introduction

Every year in Indonesia there are 583 new cases of tuberculosis with 130 deaths due to positive
Tuberculosis. And the number of deaths of 105,952 people is estimated to occur every year in Indonesia.
This is also caused by weak socio-economic conditions, poor immune system or poor nutrition and
cleanliness of the living environment so that tuberculosis cases occur a lot.

The number of tuberculosis patients in Indonesia is numbered the third highest after India and China
with the number of patients about 10% of the total number of tuberculosis patients in the world. Based
on National Household Health Survey in 2001 it was found that diseases of the respiratory system were
the second leading cause of death after the circulation system. In 1992 National Household Health
Survey data mentioned tuberculosis being the second leading cause of death while in National
Household Health Survey data in 2001 mentioned that tuberculosis was the first cause of death in the
infectious disease class. Nationally, in 2010 pulmonary tuberculosis has attacked the community with
302,861 people. And about 75% of patients suffering from tuberculosis are a group of people who are
productive age that is 15-50 years [2]. The results of the data found in Banten province in 2010 were
13,877 cases of pulmonary tuberculosis patients or around 75.2% while in 2013 cases of pulmonary
tuberculosis were recorded as many as 5,123 patients in Serang City [2].

TB prevention efforts have been carried out through various health programs at Community Health
Center, in the form of developing a TB prevention strategy known as the DOTS strategy (directly
observed treatment, short course). MDR (multi-drug resistance) -TB, but the results are still not felt as
expected. Therefore, it is hoped that there will be attention from related parties in the effort to increase
the involvement of TB care services in the future. Transmission and eradication of pulmonary TB is also
inseparable from the socio-cultural aspects of the community concerned. Besides that, health workers
such as doctors are expected to always increase their knowledge and skills to be more perfect to detect
and diagnose TB at an early stage. [13].
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Based on the background above, the researcher will submit research that can help and simplify the
process of identifying tuberculosis based on the processing of human X-ray images using the Extreme
Learning Machine method.

2. Literature Review

Tuberculosis is a disease caused by a bacterium called Mycobacterium tuberculosis, which is an aerobic
bacterium that can live in the human body, especially in the lungs or in other organs that have high
oxygen partial pressure. Pulmonary tuberculosis is a serious disease, especially for infants or young
children, children with malnutrition, and children with immunological disorders.

The simple symptoms of tuberculosis are chronic cough with phlegm mixed with blood, fever,
night sweats and weight loss. Through X-ray photographs, the lungs which are affected or have
contracted tuberculosis will have white patches on several parts of the lung, fine infiltrates with a size
of several mm spread over the top of both lungs (radiopaedia.org) in contrast to normal lung conditions.

3. Material and Method

This study proposes a system design using image processing that starts from the selection stage which
is divided into two datasets, namely: training data and testing data. Training data is data that has known
labels and then the data is used as a comparison of testing data in the process of classifying tuberculosis,
while testing data is data to find out whether or not tuberculosis into this form is an image processing
stage that aims to produce a better image for subsequent stages of processing. The preprocessing stage
consists of the vanes and grayscale. Grayscale stage aims for the uniform gray color in the image to be
processed. In the original image looks uneven gray color. The next stage uses scaling. This stage is
needed to adjust the pixel size in the image, the more number of pixels the more time for image
processing.

The stage after preprocessing is thresholding which aims to produce an image in black and white.
After thresholding, the image will be converted into a binary image. The output produced at this stage
is 0 and 1. This binary image is used as input in the classification process using extreme learning
machines.

Input Foto Rontgen Paru-Paru

F: " 2%

Primary Miliary Normal
r—' ~~~~~~~~
v
I Training Dataset I I Testing Dataset I
————————— e e
Pre-processing !
v
I Grayscale I
T
v v
I Scaling |

Cclassification

: | Extreme Learning AMachine |
1

e ——=— e e e e e e e
¥
Hasil Klasifikasi Tuberculosis

KA

Miliary

Normal




ICCAI2019 IOP Publishing
Journal of Physics: Conference Series 1566 (2020) 012085  doi:10.1088/1742-6596/1566/1/012085

Figure 1. Research Design

Training data is data which has known the labels and is used as a comparison of testing data in the
process of classifying tuberculosis. While testing data is data to determine the classification of
tuberculosis. Distribution of training data and testing data can be seen in Table 3.1.

Table 3.1. Distribution of Training Data and Testing Data

No Dataset The Amount of Data
1 Training Data 45
2 Testing Data 15

The types of tuberculosis used in this study are primary, miliary and normal. The division of images is
shown in Table 3.2.

Table 3.2. Distribution of Image based on Disease

No Dataset Jumlah Data
1 Primary 20
2 Miliary 20
3 Normal 20

The first stage is grayscale. This stage aims to uniform gray color in the image to be processed. In the
original image looks uneven gray color. The formula for calculating the composition of color values is
used by reporting the threshold value as in equation 3.1.

Grayscale = (0,3*R + 0,5*G + 0,2B)................... (3.1
Annotations:
R =Red element
G = Green element
B = Blue Element

Image of grayscale can be seen in figure 3.2.

Figure 3.2 Image of Grayscale
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The next stage uses scaling. This stage is required to adjust the pixel size in the image. The more number
of pixels, the more time for image processing. Scaling image can be seen in Figure 3.3.

Figure 3.3 Image of Scaling

For example, the image which was originally sized 300x300 changed to 4x4. In this study, the
image size of 300x300 was changed to 30x30. The author has tested and selected 30x30 sizes according
to system requirements.

The stages after preprocessing are thresholding which aims to produce an image in black and white.
The results of the thresholding process can be seen in Figure 3.4.

Figure 3.4 Image of Thresholding

After thresholding, the image will be converted into a binary image. The output produced at this
stage is 0 and 1. This binary image is used as input in the classification process using extreme learning
machines. Binary image can be seen in Figure 3.5.
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Figure 3.5 Image of Binary 30x30

In this study, the method used for the classification process is extreme learning machine. The
extreme learning machine architecture for tuberculosis classification can be seen in Figure 3.6.

Input Layer Hidden Layer Output Layer

Figure 3.6 Architecture of Extreme Learning Machine for classifying Tuberculosis

Information from the extreme learning machine architecture images for the classification of
tuberculosis can be seen in Table 3.7.

Table 3.3. Description of ELM Architecture

Annotations Total(node)
Input 900

Hidden 50

Qutput 3

The architecture that will be used in this network consists of 3 layers those are input layer,
hidden layer, and output layer. Input data are 900 nodes, hidden are 50 nodes and output consists of 3
nodes (Primary, Billion and Normal). Hidden nodes are determined randomly (Huang, 2006). It can be
determined through several trials of system requirements. The selection of hidden nodes totaling 50
nodes is a good weight in producing high accuracy in tuberculosis disease classification systems and
does not take much time in the image processing. Data to be entered in the input layer will be transformed
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first. The training is carried out to find the optimal and appropriate weights and biases to be used in the
testing process.

The test is carried out with EPOCH value = 1000, Learning Rate = 0.2 and different hidden
nodes, starting from 10, 30, 50 and 100. The results of the test can be seen in Figure 4.10. Based on the
results of each testing process with different Hidden node values, the Hidden node value will be able to
classify tuberculosis with a high degree of accuracy.

accuracy
100%

80%

60%

40%

20%

0%
10 30 50 100

Based on data from test results that have been carried out on tuberculosis disease classification
applications from X-ray images of human lungs using extra learning machines, can be obtained the value
of accuracy in identifying tuberculosis with an average of %.

Number of correct test data image
Percentage of Accuracy = - X 100%
Overall amount of test data image

14 100%
= —xX
15 0

= 93.33%
From calculations above it can be seen that the accuracy of the method of extreme learning
machine in classifying tuberculosis from X-ray images of human lungs can reach 93.33%.

4. Conclusion
It can be concluded based on the results of testing the tuberculosis disease identification system
using Extreme Learning Machine that:
1. Extreme Learning Machine (ELM) method is able to classify tuberculosis through a good image.
So that the results of the classification process of tuberculosis through lung X-ray images have
an accuracy rate 93.33%.
2. Hidden Node greatly affects accuracy. After going through a number of tests, the smaller the
hidden node value, the smaller the accuracy level obtained, otherwise the greater the Hidden
Node value, the greater the accuracy level obtained. The value of the Hidden node > 30 is a good
parameter for classifying brain hemorrhage using Extreme Learning Machine.
3. In the image processing, it is necessary to determine the appropriate image Threshold
value because it will have a significant effect if the used Threshold value is not
appropriate then it will affect the system accuracy.
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