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ABSTRACT

Skin disease is one of the common form of disease form in the world. Diagnosis of the
skin diseases may requires a high level of dermatologist expertise. The advancement in
computer and IT capabilities can offer a good opportunity and provide support to help
in skin diseases diagnosis, which still suffer from shortage many countries and computer
aided skin diseases diagnosis system can provide more objective and reliable solution
to this issue. There are many researches in detecting skin disease like detection of skin
cancer, and tumor skin. However the accurate recognition of disease is extremely
challenging due to: low contrast between lesions and skin, visual similarity between
disease and non-disease areas, and this study aims to detect skin disease by captured
image and apply enhancement techniques in image for make it ready to diagnosis the
skin diseases by apply segmentation the image by two of clustering algorithms for give
more accurately result which there are K-Means clustering algorithm with the fixed
number of clusters to do processing, and second one is Fuzzy C-Means algorithm which
allows one piece of data to belong to two or more clusters so it is more flexible. By
using two of segmentation algorithm, the study can achieve more accurately result in
the project, whereas it reach to 94% within the dataset and 85% with the external data,
making it a competitor for the rest of the projects especially it is processing four types
of skin disease to detect which are: acne, psoriasis, melanoma, and heat rashes. The
useful information that will help to detect the disease using mobile application with save
time, its need to 5-8 minutes to get the final analysis result. The project is built
successfully and the interface application is connecting properly database, and all the
project functionalities is working properly, despite that there are some problems
occurred through the image analysis with the data collected that are distorted by a
watermark that obstacle the classification process. Moreover tips and instructions if
possible to do them as a quick ambulatory are discussed all system functionalities is
working properly, despite that there are some problems were we faced.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Skin is the largest organ in the human body, which is important to cover human bone,
and to protect human from any harm (Sumithra, R., Suhil, M., & Guru, D. S., 2015),
fight the bacteria and other kind of diseases, and may have numerous potential
abnormalities, where there are about 1000 distinct skin diseases. However, in this
research will focus on four type of the most common skin diseases which are: Acne,
Psoriasis, Melanoma, Heat Rash. The symptoms of the majority of these diseases are
relatively ignored although knowledge is rapidly increasing (Kumar, S., & Singh, A.,
2016), however, that makes it a challenge for dermatologist to diagnose them (Jafari,
M. H., Nasr-Esfahani, E., Karimi, N., Soroushmehr, S. R., Samavi, S., & Najarian, K.,
2017).

Nowadays technologies and especially smartphone have changed our day-to-day life in
all aspects and the medical field is not an exception where many medical systems have
been developed to help both patients and doctors in different ways, starting from
registration process ending with the use of technologies for diagnosing diseases (Jafari,
M. H., Nasr-Esfahani, E., Karimi, N., Soroushmehr, S. R., Samavi, S., & Najarian, K.,
2017).

This chapter gives an overview about the problem statement of the research, the
objectives to be achieved and brief view about the methods used in the implementation.

In addition, an overview of thesis outline will be presented.



1.2 PROBLEM STATEMENT

The aim of this thesis is to investigate image analysis for disease detection, many of
these diseases are very dangerous, particularly if not treated at early stages. In order to,
the recognition of the disease can be quite complex that requires high level of
experience. Diagnosis by human depends on subjective judgment of the dermatologists
so it’s almost impossible to be accurate, unlike computer aided diagnostic systems
which are more realistic and reliable.

1- The dermatologist’s diagnosis need to more effort and time. Skin diseases rate has
been increasing for past few decades, also the dermatologists can make a fault in
diagnosis.

2- Procedures and algorithms for skin disease diagnosis still in need for improvement.

3- Lack of mobile application that help in skin disease detection.

Thus, this study will propose an image analysis model for skin disease detection using

mobile application.

1.3 RESEARCH OBJECTIVE

In order to investigate problems of the study and make it more effective a mobile-based
skin diseases detection application has been developed. In this application, the user with
an Android operating system installed with the proposed application can be used as a
diagnosis tool to find the potential skin lesions in a persons' skin and compare the skin
lesions detected by the mobile phone with sample stored in a database. In the Android
applications, the key step is to compare the similarity between two boundaries. K-
Means and Fuzzy C-Means algorithms are applied in the study for accurate results
considering reliable initial diagnosis of skin disease.

The research aimed to achieve the following objectives:



1- To study image analysis model for skin disease.

2- To improve image analysis techniques by using two types of algorithms
segmentation K-Means and fuzzy C-Means, to get analysis result disease more
accuracy.

3- To assess the performance of the proposed system in terms of diagnosis time and

classification accuracy.

1.4 METHODOLOGY

[ Introduction of the rezearch ztudy ]

|

Literature review

Ohbtain The Important Feainres
to overcome the exizfing izsues
and study more skin dizeazes

Investizgate skin dizeazes
detection by image analysiz

| S SR

Pre-Proceszing Extract Features Claszification
(Enhancement}

[Design Databaze ] ” [ Build Mohile J
application

[ Dietection of zkin dizeasze J
[ Evalaate the rezunlt ]

Figure 1.1 Methodology for IAMSDD.



Diagnosis by human depends on subjective judgment of the dermatologists so it’s
hardly reproducible, the recognition of the disease can make a fault in diagnosis also
may be quite complex that requires high level of experience unlike computer aided
diagnostic systems which are more realistic and reliable.

Proceeding from the Figure 1.1 as shown previously, with increasing rates and
subjectivity in a different type of current clinical skin detection global methods, there is
a need for skin disease detection decision support system in which feature extraction is
a sharp critical and valuable step in skin disease decision support system. The
percentage of validation and accuracy was 90.09% and it's achieved by using KNN
(Neural Network) algorithm (Zanotto, M., 2010). Melanoma is the most dangerous form
of skin cancer if left untreated. The rates of melanoma have increased, especially among
young adults, but survival rates are high if detected earlier. While several research
papers analyze only one disease like Melanoma cancer scope (Zanotto, M., 2010)
Depend on digital images to detect apart of lesion area easily and propose skin lesion
segmentation algorithm to seperate lesion area and extract features and classify the
region, is it normal or lesion in terms of the risk of melanoma (Glaister, J. L., 2013).
The matching of test and reference images compared that yields the percentage of skin
diseases in the captured skin texture image. The analysis result of the research paper
Glaister, J. L., 2013) is not accurate and unreliable. So that is achieving the percentage
of validation and accuracy about 38%. The research of automatic detection of eczema
(Lin, L., 2015) using image processing, detects eczema regions and classify the
identified region as mild or severe based on image color feature and texture feature. It
achieves good result of validation and accuracy of about 92% (Gu, Y., 2014).

To evaluate the model, the accuracy is the basic criteria that is used in the model, which

the accuracy of the model is the number of positive prediction divided by the total



number of the positive class value predicted, and is one of the key element when
working with different methods.

The project will implement image analysis technique to diagnose the skin diseases,
firstly, the input data to the project is an image of the infected skin, then the model will
determine the type of disease. The image will classify between 4 famous diseases which
are Acne, Psoriasis, Melanoma, Heat Rush. The model architecture can assume in
several steps shown in the Figure 1.1 that is show how analysis image and skin diseases
detection. The input image this is first and important step, because without the image,
no further process is possible. Enhancement process is to apply modification filter to
destroy from unwanted element in the image like noise by applying median filter. Skin
region detection for discarding non skin region pixels and make the image simpler for
the next step is process. Segmentation aim to distinguish between diseases and skin
area. To detect the diseases area correctly, segmentation method with high accuracy is
used feature extraction pulls out meaningful features of the image diseases area that can
help in identification and evaluation or diseases state. Classification are obtained with
different visual vocabularies then each image is described using these vocabularies. All
of the previous process are need to build the mobile application and connect it to the
database to achieve the requirements. After connecting to the database and comparing
the analysis image with images in database, the result of skin diseases detection need to
be evaluated, and the predictive value and percentage of accurate diagnosis of disease

are show and can be adopted as a reliable initial diagnosis.

1.5 SCOPE OF RESEARCH

The focus of this research on mobile application is the design of an efficient system that

includes easy and simple user interface.



When human captured photo or choose it from the gallery, it will enter the system to
analysis and get useful information that help in diagnose and detect skin disease nature
and give accurate and reliable results based on World Dermatology Diagnostic Database
by using two strong segmentation algorithms that gives the correct diagnosis and get

the accurate results.

1.6 THESIS OUTLINE

This thesis is composed of five chapters that are organized as follows:

Chapter 2: This chapter presents some related work, also an overview of previous skin
diseases detection theories and the technologies implemented.

Chapter 3: This chapter presents a detailed look of the design process for the learning
model of the proposed model, and the development processes of the applications used
in this model, and explains the functionalities of application and the problems during
the development process.

Chapter 4: This chapter presents the results of the final learning model of the skin
diseases detection model, and the overall integrated system performance.

Chapter 5: The conclusion of the project is represented in this chapter, illustrating the
project objective, how far they were met, features and limitation of the application and

the future work that can be implemented to improve the model.



CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

Due to diagnose requirement for skin disease thoroughness and cost for many tests to
diagnose the disease, there are several researchers by application on mobile, programs
on the computer or online help by applying different methods of processing on image
to detect useful data to achieve the destination. All of these studies will be illustrated in
this chapter. Assistance in medical scope also, is very important to develop and enhance

to cover all possible cases for analysis image for skin disease detect.

2.2 HEALTH CARE

Information technology (IT) has the potential to improve the quality, safety, and
efficiency of health care. Diffusion of IT in health care is generally low (varying,
however, with the application and setting) but surveys indicate that providers plan to
increase their investments. Drivers of investment in IT include the promise of quality
and efficiency gains. Barriers include the cost and complexity of IT implementation,
which often necessitates significant work process and cultural changes (Glaister, J. L.,
2013). By providing new ways for providers and their patients to readily access and use
health information, IT (Gu, Y., 2014) has the potential to improve the quality, safety,
and efficiency of health care. However, relatively few health care providers have fully

adopted IT.



Low diffusion is due partly to the complexity of IT investment, which goes beyond
acquiring technology to changing work processes and cultures (Indupriya, K., & Kumar,

D. G. R., 2015), and ensuring that physicians, nurses, and other staff use it.

2.3 IMAGE ANALYSIS

Using a computer instead of a trained specialist in the medical sector could potentially
be life-threatening for patients. That is why this technology is only a helping hand for
medical staff (Gindhi, E. S., Nausheen, A., Zoya, A., & Ruhin, S., 2017). Yet, the
advantages are undeniable and include an increase in quality, accuracy, and
predictability. Saving diagnosis time and early detection of certain diseases are also

important, alongside the reduction of costs.

2.3.1 Advantages using computer in image analysis

2.3.1.1 Quality and Replicability

While diagnosis relying on human experience can vary greatly, the accuracy provided
by algorithms is superior and easily replicable over similar data sets. Cameras and GPUs
(Gindhi, E. S., Nausheen, A., Zoya, A., & Ruhin, S., 2017) are never tired and if the
underlying model is executed correctly, they can pick-up details which are easily missed

by the naked eye.

2.3.1.2 Lifesaving Time

Early detection of life-threatening conditions like cancer can mean the difference
between life and death. Some forms evolve very rapidly, in a matter of weeks or months.
By the time the condition becomes visible (Kotian, A. L., & Deepa, K., 2017), it could

be too late for a treatment to be effective. Computer vision systems can be trained to



