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1. INTRODUCTION

The skin is the largest organ in the human body that functions as the main protector against various
external factors [1], [2], [3] such as infections, temperature, and chemicals. In addition, the skin also has an
important role in regulating body temperature and as a sensory tool [4] A healthy skin condition is essential to
support these functions. However, the skin is also susceptible to a variety of diseases, including ulcers, herpes,
and warts, [5] which can interfere with skin function and aesthetics.

Ulcers are skin infections caused by bacteria, usually, Staphylococcus aureus [6] which are characterized
by red, painful, and pus-filled [7] Herpes is a skin disease caused by the herpes simplex virus (HSV) and is
often characterized by painful blisters around the mouth or genital area [8] Meanwhile, warts are caused by
human papillomavirus (HPV) infection [9] which results in rough and irregular skin growth. These three
diseases not only have an impact on physical health but can also cause psychological disorders in sufferers.

In Islam, skin diseases such as ulcers, herpes, and warts are a test from Allah as well as a form of Allah's
compassion. Islam teaches humans to be patient in the face of illness and keep striving to find healing. Disease
is a sin that we face with patience and trust, but in addition to patience and trust, Muslims are also obliged to
seek treatment because every disease must have a cure. Always remember that Allah is Ash-Shafi (the Healer),
and every disease has a cure. Muslims are also required to maintain cleanliness by performing ablution and
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bathing correctly to prevent skin diseases. Muslims infected by herpes are also urged to keep their distance so
as not to transmit the disease.

Identifying skin diseases is often a challenge, especially in areas with limited access to medical personnel
or health facilities. Errors in diagnosis can result in improper handling, worsen the patient's condition, and
increase the risk of transmission. On the other hand, manual diagnosis by dermatologists requires a lot of time
and effort, especially with the high number of skin disease cases that must be treated [10]

To solve this problem, artificial intelligence technology offers an effective solution. One of the methods
that can be used is the K-nearest neighbor (KNN) algorithm. KNN is a simple but effective machine learning
algorithm for classifying based on feature similarities between new data and existing data [11] Using KNN,
image data or features of infected skin can be analyzed to quickly and accurately determine the type of disease.

KNN is an algorithm that is easy to implement and does not require special assumptions about data
distribution. This algorithm can be used to distinguish several types of skin diseases such as ulcers, herpes, and
warts. KNN is suitable for small to medium datasets, which is often a challenge in medical image-based
research [12] KNN can work well on data that has high feature dimensions, such as skin images with various
visual characteristics.

By developing a KNN-based identification system, it is hoped that the skin disease diagnosis process can
be carried out faster, more accurately, and more affordable. This will help improve the quality of health
services, especially in areas with minimal medical resources.

2. METHODS

Research on the application of the KNN classification method has been carried out before, for example,
as carried out by [13] namely discussing X-Ray Image Pneumonia Disease in the Lungs. Research on skin
classification with KNN has also been conducted by [14][15] using the texture feature, in addition [16]
conducting performance research from various machine learning algorithms such as KNN with SVM and also
deep learning methods using CNN. KNN involves several stages, including understanding the problems and
objectives of the research, collecting data from relevant sources, and then cleaning and processing the data,
including the selection of important attributes. After that, the data is divided into two parts, namely the training
and testing sets, to test the model. Then, model evaluation is carried out using metrics such as accuracy,
precision, and recall in the classification process. The results of the evaluation are used to identify new patterns
and information that can be obtained [17] The following research methods and stages can be seen in Figure 1.

Data collection

02 Preprocessing Data

Conclusion

Fig. 1. Research Methods and Stages
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2.1. Data Collection

This section refers to the procedures implemented to collect data relevant to the research being conducted.
This data collection method is a stand-alone way of conducting data analysis, or it can be the main tool in the
data analysis process. To obtain data relevant to skin diseases, the authors collected information related to this
study through the Literature Study method. Images of skin diseases, ulcers, herpes, and skin were obtained
from random searches through the internet among Google images, Bing images, and other image finders. The
datasets collected in this study totaled 690, with details of ulcers as many as 230, herpes as many as 230, and
warts as much as 230 data, then the data was divided into training data and test data with a division of 70%
training data and 30% test data so that it is easy to understand can be written in Table 1.

Table 1. Skin Disease Dataset

Sum
Skin Disease Dataset Train Test
Boil 230 161 69
Herpes 230 161 69
Warts 230 161 69

2.2. Preprocessing Data

After the data is collected, the next step is to process the initial data first, to ensure that the data obtained
is of good quality, so as to produce optimal results. The clarity of the dataset that will be used as training data
greatly affects the accuracy of the results. Therefore, this initial data processing process is a very important and
crucial step [18], [19], [20]. The stages in the initial data processing can be explained through the flow of the
data processing process, as seen in Figure 2.

Dataset Clear Noise

Start Resize [ Crop Finish

Fig. 2. Dataset Processing Flow

First, the image will be cut in order to obtain uniformity in size and obtain the details of the image to be
used in testing and training. The image is resized using a script created using Python to obtain a size uniformity
of 200x200. Then to clarify the image, it is edited manually using an image editing program such as Adobe
Photoshop to remove noise that results in the image becoming out of focus.

2.3. K-Nearest Neighbors (KNN)

The algorithm used is the K-Nearest Neighbors (K-NN) method, which is included in the supervised
learning method and is also classified as an instance-based learning group. This method is included in the lazy
learning technique and is often used to predict or classify data. The working principle of the K-NN method is
to determine the K object that is closest to the training data to the test object or data. The advantages of the K-
NN method are its high accuracy, does not rely on certain assumptions about the data, as well as its sensitivity
to outliers. The first step in the application of this method is to determine the value of K first [17].

2.4. Classification

Classification is a technique for grouping certain data into predefined categories, based on patterns or
attributes that exist in that data [21]. The classification method is increasingly popular because of its ability to
handle a wider range of data when compared to regression. The main purpose of classification is to predict the
class or label of unknown data, based on the information present in previously known data [22].
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2.5. Validation Test Results

A confusion matrix is a table used to assess the performance of classification models in machine learning
and statistics. This table compares the model's prediction results with the actual values to determine the level
of accuracy of the classification. From the confusion matrix, some evaluation metrics such as accuracy can be
calculated using equations (1). Accuracy is used to see the percentage of data records that are classified
correctly by the system [23][24].

TP+TN

1
TP+TN+FP+FN O

To measure the extent to which the model is right in classifying positive classes can also be called
Precision [24] and can be calculated using equations (2)

TP

_— 2
TP +FP @

The model's ability to detect all truly positive cases also known as Recall [24] is demonstrated through
equations (3).
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_— 3
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The balance between precision and recall, especially when there is a class imbalance also known as the
F1 Score [24] is shown in the equation (4).

Precission * Recall

4)

Precission + Recall

2.6. Skin Diseases

Skin diseases are disorders of the outer layers of the body that are characterized by symptoms such as
itching and redness. This condition can be caused by a variety of factors, including exposure to chemicals,
sunlight, viral infections, weakened immune systems, microorganisms, mold, as well as a lack of attention to
personal hygiene [25]. Pityriasis versicolor is a skin disease that is often encountered in Indonesian society.
Globally, this condition is almost always present, especially in regions with tropical climates, with a prevalence
of up to 50%, especially in areas with high levels of humidity and rainfall.

3.  RESULTS AND DISCUSSION

After the dataset is preprocessed data, the next step is to start the classification process using KNN. The
results of image classification using the KNN algorithm showed that the model was able to identify objects
with an accuracy of 63%. Based on the classification report obtained, the model managed to correctly classify
63% of the positive classes (recall), while the precision reached 63%, indicating that most of the positive
predictions were correct. With an F1 score of 63%, the model shows a good balance between precision and
recall in image classification tasks. The classification report of the research that has been carried out is shown
in Figure 3.
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precision recall fl-score support

bisul 9.62 9.58 0.60 69

herpes 0.67 0.65 0.66 69

kutil 0.60 0.65 0.62 69
accuracy 0.63 207
macro avg 0.63 0.63 0.63 207
weighted avg 0.63 0.63 0.63 207

Fig. 3. Classification Report

Figure 4 is the result of the confusion matrix obtained from the results of the study. In the matrix, each
row represents a predicted category, while each column represents the actual category (or vice versa) [26]. If
the highest value in the confusion matrix is diagonally from the top left to the bottom right, then the model
used can be said to have good performance [27]. The explanation of the confusion matrix results in this study
is that for the ulcer category, the correct results were obtained of 40, 12 were selected for herpes and 17 were
selected for warts, then for the herpes category the correct results were obtained of 45, 11 were selected for
ulcers and 13 were selected for warts, while for the wart category, the correct results were 45, 14 for ulcers and

10 for herpes.
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Fig. 4. Confusion Matrix

4. CONCLUSION

45

40

35

30

-25

-20

- 15

—- 10

In this study, the K-Nearest Neighbors (KNN) algorithm has been applied to classify the image of ulcers,
herpes, and warts. Based on the results of the evaluation using the confusion matrix, the KNN model managed
to achieve an accuracy level of 63%, showing its ability to recognize patterns in skin disease images quite well,

although there are still some classification errors between categories.

One of the main advantages of KNN is its ease of implementation and its ability to adapt to datasets
without the need for a complex training process. However, this model has some limitations, such as being less
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than optimal in handling large datasets and susceptible to noise, which can affect the accuracy of classification
results.

To improve the performance of the model in future studies, it is recommended to explore various
optimization techniques, such as determining a more optimal k-value, applying better feature extraction
methods, or combining KNN with other algorithms to improve accuracy and efficiency in the classification
process.

Overall, the KNN model developed in this study has the potential to be the basis for the development of
an image-based automatic detection system for skin diseases. This system can provide benefits for medical
personnel in helping the initial diagnosis process faster and more efficiently.
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