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Abstract:

Skin diseases are more common than other diseases. Skin diseases may be caused by fungal
infection, bacteria, allergy, or viruses, etc. The advancement of lasers and Photonics based medical
technology has made it possible to diagnose the skin diseases much more quickly and accurately. But the
cost of such diagnosis is still limited and very expensive. So, image processing techniques help to build
automated screening system for dermatology at an initial stage. The extraction of features plays a key role
in helping to classify skin diseases. Computer vision has a role in the detection of skin diseases in a variety
of techniques. Due to deserts and hot weather, skin diseases are common in Saudi Arabia. This work
contributes in the research of skin disease detection. We proposed an image processing-based method to
detect skin diseases. This method takes the digital image of disease effect skin area, then use image
analysis to identify the type of disease. Skin diseases are among the most common medical conditions
worldwide, and early detection plays a vital role in effective treatment. However, traditional diagnostic
methods often depend on visual inspection and clinical experience, which can be subjective and time-
consuming. Recent advancements in image processing and artificial intelligence have enabled the
development of automated systems that can detect and classify various skin diseases with high accuracy.
This survey paper reviews existing image processing techniques used for skin disease detection, including
preprocessing, segmentation, feature extraction, and classification methods. The paper also highlights the
use of deep learning architectures such as Convolutional Neural Networks (CNNs) and transfer learning
models, which have significantly improved diagnostic performance. Comparative studies from previous
research are analyzed to identify their strengths, limitations, and areas for improvement. The findings
suggest that image-based diagnostic systems can assist dermatologists by providing faster and more
objective evaluations. Future research is expected to focus on enhancing dataset diversity, real-time
diagnosis, and mobile-based applications.

Keywords — Skin disease detection, image processing in dermatology, computer vision in healthcare,
automated skin diagnosis, dermatological image analysis, feature extraction, image segmentation,
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INTRODUCTION

In general, most of the common people do not know the type and stage of a skin disease. Some of the
skin diseases show symptoms several months later, causing the disease to develop and grow further.
This is due to the lack of medical knowledge in the public. Sometimes, a dermatologist (skin specialist
doctor) may also find it difficult to diagnose the skin disease and may require expensive laboratory
tests to correctly identify the type and stage of the skin disease. The advancement of lasers and
photonics based medical technology has made it possible to diagnose the skin diseases much more
quickly and accurately. But the cost of such diagnosis is still limited and very expensive. Therefore, we
propose an image processing-based approach to diagnose the skin diseases. This method takes the
digital image of disease effect skin area then use image analysis to identify the type of disease. Our
proposed approach is simple, fast and does not require expensive equipment's other than a camera and
a computer Skin diseases are among the most prevalent health issues worldwide, affecting millions of
people each year. Early and accurate detection of these conditions is critical, as timely diagnosis can
prevent disease progression, reduce complications, and improve patient outcomes. In many regions,
access to specialized dermatologists is limited, making automated diagnostic tools a valuable asset for
enhancing healthcare accessibility.

Traditional methods of skin disease diagnosis primarily rely on visual inspection and clinical
evaluation by dermatologists. While effective in experienced hands, these methods are often
subjective, time-consuming, and prone to human error. Variations in lighting, skin tone, and lesion
appearance can further complicate accurate diagnosis, leading to misclassification or delayed
treatment.

Recent advances in image processing and artificial intelligence offer promising solutions to these
challenges. Automated systems can analyze digital images of skin lesions using techniques such as
preprocessing, segmentation, feature extraction, and classification. These systems not only improve
diagnostic speed but also provide more objective evaluations, reducing reliance on subjective human
judgment. Deep learning models, including Convolutional Neural Networks (CNNs) and transfer
learning approaches, have demonstrated significant improvements in classification accuracy, making
them a key focus of current research.

The goal of this paper is to provide a comprehensive survey of existing image processing techniques
for skin disease detection. By reviewing and comparing various approaches, including traditional
algorithms and modern deep learning methods, this survey highlights their strengths, limitations, and
potential areas for future development. Understanding these methods is essential for designing more
efficient, accurate, and widely accessible diagnostic tools in dermatology.

Skin disease detection is not only important for individual health but also has a significant impact on
public health systems. Conditions such as melanoma, psoriasis, eczema, and other dermatological
disorders can severely affect patients’ quality of life if left undiagnosed or untreated. Among these,
melanoma is particularly dangerous because it can become life-threatening if not detected early.
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Traditional screening methods require in-person visits, specialized equipment, and expert evaluation,
which can be costly and inaccessible, especially in remote or underdeveloped areas.

Moreover, manual diagnosis is influenced by several factors that can reduce accuracy. Dermatologists
may face difficulties due to subtle differences between lesions, similar appearances of benign and
malignant conditions, or inconsistent lighting conditions during examination. Human error, fatigue,
and varying levels of expertise among practitioners further contribute to diagnostic challenges. These
limitations highlight the urgent need for reliable, automated, and scalable solutions that can assist
healthcare professionals while reaching underserved populations.

Image processing techniques, when applied to digital images of skin lesions, offer an effective solution
to these problems. By automatically analyzing patterns, textures, shapes, and colors, such systems can
identify anomalies that might be overlooked during visual inspection. Preprocessing techniques, like
noise reduction and contrast enhancement, help to standardize images for more accurate analysis.
Segmentation methods isolate the lesion from surrounding healthy skin, allowing precise measurement
of size and shape. Feature extraction captures important characteristics such as color distribution,
texture patterns, and border irregularities, which are essential for classification. Finally, machine
learning and deep learning models, especially Convolutional Neural Networks (CNNs), are trained on
large datasets to classify skin diseases with high accuracy, sometimes even outperforming human
experts.

In addition to clinical applications, automated skin disease detection systems have the potential to be
integrated into mobile applications, allowing users to perform preliminary self-screening using
smartphones. This accessibility could dramatically improve early diagnosis rates, reduce unnecessary
hospital visits, and ease the burden on healthcare systems. However, challenges remain, including the
need for large, diverse, and high-quality datasets, as well as addressing ethical and privacy concerns
related to medical imaging.

The primary objective of this survey is to review existing image processing techniques for skin disease
detection, compare their effectiveness, and highlight trends in the field. By understanding current
methods, researchers and developers can identify gaps, improve accuracy, and design practical tools
that benefit both medical professionals and patients. This survey ultimately aims to contribute to the
ongoing efforts to make dermatological diagnosis faster, more objective, and widely accessible

I1.Method of Survey :

For this survey paper, relevant research on skin disease detection using image processing was collected
using Google Scholar. The search was performed using keywords such as “skin disease detection,”
“image processing,” and “skin lesion classification” to identify studies relevant to automated
diagnostic systems. One research paper that met these criteria— © 2019 The Author (Nawal Soliman
AlKaolifi AlEnezi) Journal: Procedia Computer Science —was selected for detailed analysis. This
paper was reviewed for its methodology, dataset, and findings to understand the approaches used for
skin disease detection and to highlight key trends in the field.
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I11. Methodology :

In this section, the methodology of the proposed system for detection, extraction and classification of skin
diseases images is described. The system will help significantly in the detection of melanoma, Eczema and
Psoriasis. The whole architecture can be divided into several modules comprising of preprocessing, feature
extraction, and classification. The block diagram of the system is shown in Fig 2

Input Image

Preprocessing

I

Feature
Extraction

Classification

i |

i |

1

1

Eczema

Melanoma

Psoriasis

Healthyskin

Fig. 2. The proposed system block diagram.
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IV. Preprocessing:

Fig. 3. Example of Original image of Eczema database.

Fig. 4. Example of resizing image of Eczema database.
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V. Feature Extraction:

At the beginning, Convolutional Neural Network (CNN) is a set of stacked layers involving both nonlinear
and linear processes. These layers are learned in a joint manner. The main building blocks of any CNN
model are: convolutional layer, pooling layer, nonlinear Rectified Linear Units (ReLU) layer connected to
a regular multilayer neural network called fully connected layer, and a loss layer at the backend. CNN has
known for its significant performance in applications as the visual tasks and natural language processing

[8].

V1. Classification :

Classification is a computer vision method. After extracting features, the role of classification is to classy
the image via Support Vector Machine (SVM). A SVM can train classifier using extracted features from
the training set

VII. Result :

The system is implemented in MATLAB 2018b. We used a platform of Intel Core i3 processor 2.10 GHz
with 4- GB RAM. The Implementation results are shown in Figure 6. Initially, the input images are
preprocessed, then features are extracted using pretrained CNN. Finally, classification is performed using
SVM classifier

4 GUISGN p—5

Skin Disease Detection ==

Fig. 6. Result Screen
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In this study, 100 skin images were used by several dermatological disease patients, also were taken from
the Internet. The proposed system can successfully detect 3 different skin diseases with an accuracy of
100%.

VIII. Conclusion :

Detection of skin diseases is a very important step to reduce death rates, disease transmission and the
development of the skin disease. Clinical procedures to detect skin diseases are very expensive and time-
consuming. Image processing techniques help to build automated screening system for dermatology at an
initial stage. The extraction of features plays a key role in helping to classify skin diseases.

In this research, a method for skin disease detection was developed using a combination of a pretrained
Convolutional Neural Network (AlexNet) and a Support Vector Machine (SVM) classifier. The proposed
system demonstrated promising results in accurately identifying skin conditions based on image
processing techniques. This approach contributes significantly to the field of computer-aided dermatology,
offering a fast and reliable diagnostic tool.

Additionally, the limited access to dermatological care in rural and underserved areas highlights the need
for such technology-driven solutions. The proposed system can assist healthcare professionals in early
diagnosis, reduce the burden on medical infrastructure, and ultimately improve patient care across the
country.
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3 heading in the same paragraph. For example, this paragraph
begins with a level-3 heading.

E. Figures and Tables

Figures and tables must be centered in the
column. Large figures and tables may span across
both columns. Any table or figure that takes up
more than 1 column width must be positioned either
at the top or at the bottom of the page.

Graphics may be full color. All colors will be
retained on the CDROM. Graphics must not use
stipple fill patterns because they may not be
reproduced properly. Please use only SOLID FILL
colors which contrast well both on screen and on a
black-and-white hardcopy, as shown in Fig. 1.

34 Al
2 - Au

Label your axes, include units

1 T T 1T T T T T 7
1 2 3 45 6 7 8 9 10

Label your axes, include units

Fig. 1 A sample line graph using colors which contrast well both on screen
and on a black-and-white hardcopy

Fig. 2 shows an example of a low-resolution
image which would not be acceptable, whereas Fig.
3 shows an example of an image with adequate
resolution. Check that the resolution is adequate to
reveal the important detail in the figure.

Available at www.ijsred.com

Please check all figures in your paper both on
screen and on a black-and-white hardcopy. When
you check your paper on a black-and-white
hardcopy, please ensure that:

. the colors used in each figure contrast well,

. the image used in each figure is clear,

« All text labels in each figure are legible.

F. Figure Captions

Figures must be numbered using Arabic numerals.
Figure captions must be in 8 pt Regular font.
Captions of a single line (e.g. Fig. 2) must be
centered whereas multi-line captions must be
justified (e.g. Fig. 1). Captions with figure numbers
must be placed after their associated figures, as
shown in  Fig. 1.

Fig. 3 Example of an image with acceptable resolution
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G. Table Captions

Tables must be numbered using uppercase
Roman numerals. Table captions must be centred
and in 8 pt Regular font with Small Caps. Every
word in a table caption must be capitalized except
for short minor words as listed in Section 111-B.
Captions with table numbers must be placed before
their associated tables, as shown in Table 1.

H. Page Numbers, Headers and Footers

Page numbers, headers and footers must not be
used.

. Links and Bookmarks

All hypertext links and section bookmarks will be
removed from papers during the processing of
papers for publication. If you need to refer to an
Internet email address or URL in your paper, you
must type out the address or URL fully in Regular
font. References

The heading of the References section must not
be numbered. All reference items must be in 8 pt
font. Please use Regular and Italic styles to
distinguish different fields as shown in the
References section. Number the reference items
consecutively in square brackets (e.g. [1]).

When referring to a reference item, please simply
use the reference number, as in [2]. Do not use
“Ref. [3]” or “Reference [3]” except at the
beginning of a sentence, e.g. ‘“Reference [3]
shows ...”. Multiple references are each numbered
with separate brackets (e.g. [2], [3], [4]-[6]).

Examples of reference items of different
categories shown in the References section include:

« example of a book in [1]

« example of a book in a series in [2]

« example of a journal article in [3]

. example of a conference paper in [4]

. example of a patent in [5]

. example of a website in [6]

« example of a web page in [7]

. example of a databook as a manual in [8]

. example of a datasheet in [9]

Available at www.ijsred.com

« example of a master’s thesis in [10]
« example of a technical report in [11]
. example of a standard in [12]

1. CONCLUSIONS

The version of this template is V2. Most of the
formatting instructions in this document have been
compiled by Causal Productions from the IEEE
LaTeX style files. Causal Productions offers both
A4 templates and US Letter templates for LaTeX
and Microsoft Word. The LaTeX templates depend
on the official IEEEtran.cls and IEEEtran.bst files,
whereas the Microsoft Word templates are self-
contained. Causal Productions has used its best
efforts to ensure that the templates have the same
appearance.

Causal Productions permits the distribution and
revision of these templates on the condition that
Causal Productions is credited in the revised
template as follows: “original version of this
template was provided by courtesy of Causal
Productions (www.causalproductions.com)”.
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The heading of the Acknowledgment section and
the References section must not be numbered.
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and maintaining the IEEE LaTeX style files which
have been used in the preparation of this template.
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