
Journal of Applied Engineering and Technological Science 
       Vol 4(1) 2022 : 180-189                                             

 

180 

 

HEALTH DETECTION OF BETAL LEAVES USING SELF-ORGANIZING 

MAP AND THRESHOLDING ALGORITHM 

 

Dadang Iskandar Mulyana1, Ahmad Saepudin2*, Mesra Betty Yel3 

Sekolah Tinggi Ilmu Komputer Cipta Karya Informatika1,2,3 

ahmadsaepudin0205@gmail.com  

 
Received : 24 August 2022, Revised: 18 September 2022, Accepted : 18 September 2022 

*Corresponding Author 

 
ABSTRACT  

Betel leaf is one of the plants that is widely used as a natural or traditional medicine by the community, 

natural treatment with the use of plants is relatively safer. But there is a problem when we choose healthy 

betel leaves because of our mistakes in choosing which betel leaves are healthy and which are not. With 

this research the authors aim to detect healthy and sick betel leaves using data collection. Feature 

extraction used is the value of Red, Green, and Blue (RGB) and Hue, Saturation, and Value (HSV) to get 

the characteristics of the color image. Then the results of the feature extraction are used to classify the 

health of green betel leaves using the Self-Organizing Maps method. The green betel leaf data used is 1500 

images for train data and 450 images for testing data are image test data, test data that produces an 

evaluation value with an accuracy value of 97.20% on the Self-Organizing Maps method. 
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1. Introduction  

Indonesian is a country with abundant plant diversity, each has its own advantages. Plants 

are used in agriculture, plantation, forestry, industrial materials and more. However, the plant can 

also be used as a natural/traditional medicine. Natural treatment with the use of plants is relatively 

safe from the side effects of long-term consumption and includes psychological motivation to 

increase belief in healing. Betel leaf has long been used as a traditional medicine by the people of 

Indonesia. Betel plant (Piper bettle L.) is a plant that has antibacterial properties, this is due to the 

substances contained in its (Iswandana & Sihombing, 2017). 

There are various types of betel, namely green betel, red betel. Green betel is often used to 

treat body and mouth odor, canker sores, nosebleeds, itching and sores, and treat vaginal discharge 

in women. In addition to green betel, one other type of green betel that is currently widely used 

for health is red betel. Although the chemical content of this plant has not been studied in detail, 

the results of the crematoGram of red betel leaf contain flavonoids, polevenolad compounds, 

tannins and essential oils. These compounds are believed to be able to treat various diseases 

(Khotimah & Darsin, 2020). 

The need for drugs in the community is relatively high, but more frequent use of chemical 

drugs can have a negative impact on health if consumed excessively. For some symptoms that 

appear, such as body weakness, weakened brain, indigestion, palpitations, joint or muscle pain. 

There are various types of betel, namely green betel, red betel. Green betel is often used to treat 

body and mouth odor, canker sores, nosebleeds, itching and sores, and treat vaginal discharge in 

women. In addition to green betel, one other type of green betel that is currently widely used for 

health is red betel. Although the chemical content of this plant has not been studied in detail, the 

results of the crematoGram of red betel leaf contain flavonoids, polevenolad compounds, tannins 

and essential oils. These compounds are believed to be able to treat various diseases (Ardiansah 

et al., 2021). 

Along with current technological developments that are increasingly rapidly, especially in 

the field of digital imagery in determining the health of betel leaves. One of the medicinal plants 

known by the general public is green betel leaf which is included in the group of medicinal plants 

which reaches more than 1000 species. Self-organizing maps (SOMs) is one of the clustering 

algorithms based on the characteristics or characteristics of the data. SOM is a form of topology 

that does not require monitoring in the training process (target output) (Sinaga, Adikara, and Sari 

2020). The advantage of using SOM when grouping objects is that it can map high-dimensional 
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input vectors to 2D space. In addition, SOM can group categorical data and incomplete input data 

(Juliansa hengki & Sumijan, 2017; Angulo-Saucedo et al., 2022). 

Machine learning is a computational algorithm or computer process that works based on 

historical data to improve performance in creating predictors. In machine learning, there are three 

learning methods, namely unsupervised learning, supervised learning, and reinforcement 

learning. In unsupervised learning, the training data used does not yet have a class, so the data are 

grouped based on the same characteristics. Supervised learning is a learning method for training 

data that already has classes. Furthermore, in reinforcement learning, the right steps will be sought 

in order to obtain the right predictions and in accordance with the existing conditions (Adenugraha 

et al., 2022; Greener et al., 2022; Malekloo et al., 2022). 

In the process of implementing the Self-Organizing Map (SOM) learning algorithm, it is 

necessary to do cluster validation to determine whether the cluster model is suitable for use as 

inference. There are several methods that can be used to carry out the cluster verification process, 

one of which is the Davies Bouldin Index (DBI) value method. This method makes it possible to 

correctly display index values up to the number of groups formed (Kania et al., 2019; Ashari et 

al., 2022). 

Thresholding is the process of changing the image from gray level to binary form. The 

thresholding process is also called binaryization. Thresholding is used to adjust the number of 

degrees of gray in the image. By using thresholding, the degree of gray can be changed as desired 

Value (Nafi’iyah & Fatichah, 2017). 

The Kohonen SOM network was introduced in 1982 by the Finnish researcher Tuevo 

Kohonen. Kohonen SOM is a network that does not require special supervision, hence the name 

self-organizing. The word maps means that this method uses maps in the weighting of input data. 

Each node in the SOM network tries to be like the input that has been given to the network. SOM 

is also commonly referred to as Self Organizing Feature Maps, which means that SOM uses the 

principle of "features" or special features in its basic principles that make it different from other 

methods (Halim & Widodo, 2017; Alazzam et al., 2022). 

Image is a two-dimensional matrix that is produced from a continuous two-dimensional 

analog image into a discrete image through a sampling process. Digital image processing is image 

processing using computer equipment. This is done so that it can be easily interpreted by humans 

or machines (Utari et al., 2019; Wang et al., 2022). 

Based on the problems above, the author tries to make software about the health detection 

of green betel leaves to determine whether green betel leaves are suitable for use as medicine or 

not based on color by using Self Organizing Maps (SOM). 

 

2. Research Methods 

This survey methodology is based on PICOC (Population, Intervention, Comparation, 

Outcomes, Context) as an identification of information needs from previous research sources in 

table 1 PICOC Review. 

 
Table 1 - Review PICOC 

HEALTH DETECTION OF BETAL LEAVES USING SELF-ORGANIZING MAP AND 

THRESHOLDING ALGORITHM 

Population Health Detection of Betal Leaves Using Self-Organizing Maps and 

Thresholding Algorithm 

Intervention 1. How is the application of preprocessing on the sample image which is then 

used as a dataset for the SOM training process? 

2. How the right number of datasets can get the best detection accuracy? 

3. What are the results of the health detection of betel nut from the model 

obtained? 

Comparation Self-organizing map 

Outcomes Detection accuracy in digital images 

Context Datasets used by the public. 
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In searching for research sources before the stages in obtaining research journals that have 

been published, a Study Selection Strategy is carried out, namely carrying out the following 

stages: 

 

Fig 1.  Studies Selection Strategy 

 

The research methodology used in this study uses the Self-Organizing Maps algorithm. 

There are several stages in the process of identifying the health of betel leaf by applying the SOM 

(Self Organizing Maps) method, namely the preprocessing, feature extraction, and classification 

stages. The software used in the analysis of betel leaf image data is Matlab software(Nayak et al., 

2022). The stages carried out in this research are as follows: 

2.1 Data Sheet 

The process of collecting data in this study used the scraping method. The scraping method 

used is to download images related to the object in this study, namely the betel leaf images in this 

research variable which were obtained on the google image site and the 

https://www.kaggle.com/datasets/lekhal/ site. bethel-leaves-diseased. As for the sample in this 

study, taking sick and healthy green betel leaf types with a total sample of 1500 images for train 

data and 450 images for testing data with 225 images each for test data for each healthy and sick 

green betel leaf type. 
Table 2 - Research Variable 

https://www.kaggle.com/datasets/lekhal/
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No Variable Train Test Definition 

1 Sick 750 225 Image of a sick green betel leaf 

2 Healtt 750 225 Image of a healthy green betel leaf 

Source: Image Processed by Own Data from Data Processing 

 

Fig 2.  Image Download Results 

Source: Public Data 

2.2 Test Design 

In this study, the Self-Organizing Maps model was used 

 

Fig 3. Classification of Self-Organizing Maps 

Source: https://pemrogramanmatlab.com/2021/05/08/deteksi-kematangan-buah-sawit-menggunakan-self-organizing-

maps-som/ 

The test design is carried out to evaluate each model generated by the Self-Organizing Map. 

The flow of this testing method is carried out in two stages, namely the training stage in Figure 4 

and the testing stage in Figure 5. Both the training and testing processes go through the 

preprocessing and feature extraction stages before entering the classification stage. The 

relationship between the training and testing processes can be seen more clearly in the data flow 

diagram (DFD) level 1 which is shown in Figure 6 (Asri & Wulanningrum, 2021). The training 

stage is the stage where the Hold-out model. The distribution of training data and testing data is 

done randomly with a percentage of 80% for training data and 20% for testing data. For each 

scenario, 5 trials were carried out. The training stage is the stage where the SOM model is tested 

with the provided training data. The amount of training data provided is 1500 betel leaf images. 

The training data is then divided into two, namely training and validation. At this stage the model 

is tested with different images with the aim of testing whether the model has produced good 

performance and accuracy values in classifying an image. 

https://pemrogramanmatlab.com/2021/05/08/deteksi-kematangan-buah-sawit-menggunakan-self-organizing-maps-som/
https://pemrogramanmatlab.com/2021/05/08/deteksi-kematangan-buah-sawit-menggunakan-self-organizing-maps-som/
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Fig 4. Training process diagram 

Source: Image Processed by Own Data from Data Processing 

 

Fig 5. Testing process diagram 

Source: Image Processed by Own Data from Data Processing 

The user enters the betel leaf image training data folder to be used in the training process. 

Furthermore, the training data will go through a preprocessing and feature extraction process so 

that the RGB feature value of the training data is obtained. The value of the RGB feature is used 

in the SOM training process so as to produce weight data for healthy and sick classes. 

Users also enter an image of a betel leaf as testing data. The testing data will go through a 

preprocessing and feature extraction process to produce RGB feature values from the testing data. 

Using the RGB feature value of the testing data and the weight data of healthy and sick classes 

obtained as the output of the training process, the SOM testing process will be carried out so that 

the healthy and sick classes from the testing data can be identified. 
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Fig 6. DFD level 1 detection system for green betel leaf health using the SOM method 

Source: Image Processed by Own Data from Data Processing 

4. Results and Discussions  

Testing with a GUI using one image in determining the image processing, the user is asked 

to enter the address of the folder containing the tomato image for training data by pressing the 

"Open Image" button, then pressing the "Segmentation" button to view the segmentation results, 

pressing the "Feature Extraction" button to see feature extraction based on 6 features, namely 

RGB, and HSV, then press the "Classification" button to see the health results of green betel 

leaves. 

 

Fig 7. Interface Program 

Source: Image Processed by Own Data from Data Processing 
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Fig 8. Open Image 

Source: Image Processed by Own Data from Data Processing 

 

Fig 9. Results of Segmentation 

Source: Image Processed by Own Data from Data Processing 

 

Fig 10. Determining Feature Extract 

Source: Image Processed by Own Data from Data Processing 
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Fig 11. Result of Classification 

Source: Image Processed by Own Data from Data Processing 

To see the total images tested, the author uses a program with a script. The image below is 

the code used to see the evaluation of SOM performance, from the image it can be seen the 

evaluation of the accuracy generated from the test data with a training accuracy value of 96.86%. 

 

Fig 12. Training Accuracy Results 

Source: Image Processed by Own Data from Data Processing 

To see the total images tested, the author uses a program with a script, the image below is 

the code used to view the evaluation of SOM performance, from the image it can be seen that the 

evaluation of the accuracy generated from the test data with a test accuracy value of 97.20%. 

 

Fig 13. Testing Accuracy Results 

Source: Image Processed by Own Data from Data Processing 
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5. Conclusion  

From the design results of this green betel leaf health detection, an application is produced 

that can detect the health of green betel leaf according to its class, namely healthy and sick classes. 

This application also makes it easier for users or users to sort betel leaves according to their color 

quickly, precisely, and efficiently so as to speed up the process of using them. From the results of 

the tests carried out, the accuracy level of 96.86% with training data is 1500, the accuracy level 

is 97.20% with testing data as much as 450 green betel leaves. The distribution of the amount of 

training data and testing data can affect the accuracy results, the shooting distance affects the 

results, and the effect of light is very vulnerable to the test results. 
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