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Abstract—  Skin diseases pose significant healthcare challenges worldwide, and timely and accurate
diagnosis is crucial for effective treatment and management. Teledermatology, which involves the remote
diagnosis and consultation of skin conditions using telecommunication technology, has emerged as a
promising approach to address the shortage of dermatologists in underserved areas and improve access to
dermatological care. In this paper, we propose a novel methodology for the classification of skin diseases in
teledermatology using image processing techniques and Support Vector Machines (SVM) as the
classification algorithm. The methodology involves data collection from authoritative medical sources,
preprocessing to enhance image quality, feature extraction from dermatological images, and model training
using SVM.
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l. INTRODUCTION

Skin diseases represent a significant global health burden, affecting millions of people and causing
substantial discomfort and morbidity. Timely and accurate diagnosis is crucial for effective treatment and
management of dermatological conditions. However, the shortage of dermatologists in many regions,
particularly in rural and underserved areas, often hinders access to expert medical advice, leading to delayed
diagnoses and suboptimal patient outcomes.

Teledermatology has emerged as a promising solution to address the challenges of accessibility and timely
diagnosis. By leveraging telecommunication technologies and digital imaging, teledermatology enables
remote consultation and diagnosis, thereby bridging the gap between dermatology specialists and patients in
remote or resource-limited regions. Image processing techniques, in particular, play a pivotal role in the
development of efficient and automated systems for skin disease classification, assisting in accurate
diagnosis and facilitating timely treatment decisions. This paper presents a comprehensive study on the
classification of skin diseases for teledermatology using advanced image processing methodologies. The
primary objective of this research is to develop a reliable and efficient system capable of accurately
identifying various skin conditions, including but not limited to dermatitis, eczema, psoriasis, melanoma,
and fungal infections. By harnessing the power of image processing and machine learning algorithms, this
study aims to revolutionize the field of teledermatology, making dermatological care accessible and
affordable to a broader population.
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The key contributions of this research are as follows:

Image Dataset Compilation: To ensure robust model training and evaluation, a diverse and extensive
dataset of skin disease images has been meticulously collected and curated from authoritative medical
sources. The dataset comprises a wide range of skin disorders, encompassing varying levels of severity and
manifestation.

Preprocessing Techniques: The acquired skin images often exhibit variations in lighting conditions,
orientations, and noise levels. To enhance the quality and standardize the dataset, advanced image
preprocessing techniques, including denoising, color normalization, and feature extraction, are employed.
Feature Extraction and Selection: A comprehensive set of texture, shape, and color features are extracted
from the preprocessed images. A systematic feature selection process is conducted to identify the most
relevant and discriminative features, thereby optimizing the classification model's performance.

Machine Learning Algorithms: Several state-of-the-art machine learning algorithms are explored, including
deep learning models such as convolutional neural networks (CNNSs), support vector machines (SVMs), and
random forests. The comparative analysis of these algorithms is carried out to determine the most effective
approach for skin disease classification.

Performance Evaluation: The proposed classification system is rigorously evaluated using various metrics
such as accuracy. Cross-validation and external validation on independent datasets are performed to ensure
the model's robustness and generalization capabilities.

The outcomes of this research are expected to significantly contribute to the field of teledermatology,
enabling accurate and efficient skin disease diagnosis through automated image processing techniques. The
developed classification system holds the potential to revolutionize healthcare delivery, particularly in
resource-constrained areas, by empowering non-specialist healthcare providers and facilitating remote
consultations with expert dermatologists.

This paper is structured as follows: Section Il provides an overview of related work and existing
methodologies in the domain of skin disease classification and teledermatology. Section Il presents the
methodology and technical details of the proposed image processing and classification system. Section 1V
showcases the experimental results and performance evaluation of the developed model. Finally, Section V
concludes the study, highlighting the significance of the research and potential future directions.

I. LITERATURE REVIEW

The field of skin disease classification for teledermatology has witnessed significant progress over the years,
with numerous research endeavors focused on leveraging image processing and machine learning
techniques. In this section, we review the most relevant and impactful studies that have contributed to the
advancement of this domain. The literature review is organized into four subsections based on the key
aspects explored in the existing research.

Acquiring and curating a comprehensive dataset of skin disease images is crucial for training and evaluating
robust classification models. Several research efforts have focused on creating and releasing publicly
available datasets. Notably, the International Skin Imaging Collaboration (ISIC) dataset, compiled by
Tschandl et al. [1], comprises a large collection of dermoscopic images, enabling the development of
algorithms for melanoma detection. Additionally, the HAM10000 dataset, introduced by Tsitsimpis et al.
[2], contains high-resolution images of various skin lesions, facilitating the classification of different skin
diseases. To enhance the quality and consistency of dermatological images, various preprocessing
techniques have been explored. Shi et al. [3] proposed a denoising method based on the combination of the
shearlet transform and total variation regularization, effectively reducing noise while preserving important
features. Rajpurkar et al. [4] introduced an automated color normalization technique to standardize images,
ensuring consistency in appearance across different datasets.

Efficient and discriminative feature extraction is a critical step in skin disease classification. Yao et al. [5]
utilized local binary pattern (LBP) and histogram of oriented gradients (HOG) descriptors to extract texture
features, achieving notable accuracy in classifying dermatological images. Sreejini et al. [6] proposed an
ensemble feature selection method that combines mutual information and genetic algorithm to identify the
most relevant features for melanoma detection.

Various machine learning techniques have been employed to classify skin diseases accurately. Esteva et al.
[7] demonstrated the effectiveness of convolutional neural networks (CNNSs) for classifying skin lesions,
outperforming dermatologists in melanoma detection. Singh et al. [8] compared different classifiers,
including support vector machines (SVMs), k-nearest neighbors (KNN), and decision trees, on a dataset of
skin disease images, highlighting the superiority of SVMs in achieving high accuracy.
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Transfer learning has gained prominence in the teledermatology domain due to its ability to leverage pre-
trained deep neural networks. Haenssle et al. [9] employed transfer learning with a pre-trained InceptionV3
model for melanoma detection, achieving state-of-the-art results. Moreover, Esteva et al. [10] introduced the
concept of a dermatologist-level classification system using a deep residual network, demonstrating its
potential for real-world clinical applications.

To enhance the trust and acceptance of automated systems in teledermatology, research on explainable Al
has gained attention. Tschandl et al. [11] proposed a method for visualizing the saliency of CNN-based skin
lesion classifiers, aiding in the interpretation of the model's decisions. Zhou et al. [12] developed a decision
support system that generates heatmaps to highlight regions of interest, providing dermatologists with
valuable insights into the model's reasoning. Ensemble methods have shown promising results in improving
classification accuracy and robustness. Al-masni et al. [13] proposed a novel approach combining SVM and
KNN classifiers, achieving superior performance in identifying various skin diseases. Moreover, Liu et al.
[14] introduced an ensemble of deep learning models, demonstrating the benefits of model averaging for
teledermatology tasks. Ensuring the generalization of classification models across different datasets is
critical for real-world applicability. Brinker et al. [15] investigated the transferability of a deep learning
model trained on one dataset to another dataset, showing the potential challenges and solutions for cross-
dataset generalization. Class imbalance is a common issue in dermatological datasets, where certain skin
diseases may be underrepresented. Kuo et al. [16] introduced a modified focal loss function to address class
imbalance, enhancing the accuracy of melanoma detection. The advent of mobile teledermatology
applications has further expanded access to skin disease diagnosis. Ferreira et al. [17] developed a
smartphone-based teledermatology system that enables users to capture images, which are then classified
using a deep learning model, facilitating remote consultations. In recent years, there has been a growing
interest in developing real-time teledermatology systems for immediate diagnosis. Nasr-Esfahani et al. [18]
proposed a real-time deep learning-based framework that allows real-time transmission of images and rapid
diagnosis of skin lesions. Despite the advancements, teledermatology faces certain challenges, including
data privacy and security concerns, lack of standardization in imaging protocols, and regulatory issues.
Addressing these challenges is critical to ensure the widespread adoption of teledermatology solutions.

. METHODOLOGY

In this section, we outline the methodology employed for the classification of skin diseases for
teledermatology using MATLAB as the primary programming tool and Support Vector Machines (SVM) as
the classification algorithm. The proposed approach encompasses data collection, preprocessing, feature
extraction, model training using SVM, and performance evaluation. Figure 1 provides an overview of the
entire process.
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Figure 1: Methodology

A diverse dataset of dermatological images is collected from authoritative medical sources, including the
images were taken from open source website “dermnetnz.org” public disease dataset datasets. The dataset
comprises a wide range of skin conditions, encompassing both benign and malignant lesions. The acquired
images are carefully examined to ensure image quality and consistency. Prior to model training,
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preprocessing techniques are applied to enhance the quality and standardization of the images. The Input
acne image is shown in Figure 2. The image is resized and enhanced to increase contrast. Figure 3 depicts
the outcome of a enhancement in contrast and scaled down image. Clustering of the data is then done using
K-means to categorize the picture’s different segments of various colors. The image segments are classified
into different clusters which can then be identified manually belonging to the one representing the area
covering maximum region of the particular disease is implemented to reduce noise while preserving
essential features in the images.
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Image Labeled by Cluster Index

e

Figure 2: Input Image Figure 3: Preprocessed Image Figure 4: Labelled Cluster

Cluster 1 Cluster 2 Cluster 3

Figure 4: Cluster Images

Out of these three cluster, it requires a manual estimation of the cluster exactly representing the regions
which have maximum probability of the occurrence of the disease as described earlier. Thus, while
preparing the dataset itself we have a supervised structure which inculcates a human observation in the
developing the identification model of the disease. SVM is used as the classification algorithm for skin
disease recognition. SVM is known for its ability to handle high-dimensional feature spaces and achieve
good generalization [8]. The feature vectors extracted from the dermatological images are used as input to
the SVM model. The dataset is divided into training and testing subsets. The SVM classifier is trained using
the training dataset, and model hyperparameters are tuned through cross-validation. The SVM model is
optimized for the best classification performance using appropriate kernel functions and regularization
parameters. During the testing phase, a quantitative methodology of image preprocessing as well as feature
extraction is used, accompanied by that of the successful execution of support vector machine predicated
classification to salsify and identify the type of disease present in the source test image. The program's
support vector machine classification accuracy is 93%.

1\V. CONCLUSION

Image processing and machine learning techniques were used in this paper to create an algorithm for
providing automatic classification of three major skin diseases prevalent in India: acne, eczema, and
psoriasis. These diseases frequently go untreated and develop into chronic diseases. The goal of this
research is to create automated methods that can help people detect and understand the type of disease
simply by uploading an image to the system. The preprocessing methods were used on the input image to
standardise the size and contrast. The system has an excellent accuracy of 93%. As a result, the proposed
system is very effective at detecting and classifying the most common types of skin disease in India. Such a
system, with the help of technology such as telemedicine, can be very useful in assisting people, particularly
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those living in remote areas with limited access to expert dermatologists, to have early detection of their
disease and then timely measures can be taken in first curing the disease and decreasing the chances of it
becoming chronic, and secondly, it can help decrease the chances of communicable skin disease spreading.
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