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ABSTRACT

This project discussing on the implementation of skin cancer detection using the SVM
algorithm. There are so many skin cancers but here in this project we mainly focus on
3 diseases are Acne, Eczema, and Melanoma. laptop vision will play a vital role in
Medical Image identification and it's been proved by several existing systems. For the
detection of skin cancer, we divide our project into three modules. Initially, skin pictures
were preprocessed and here we use Gaussian blur filter before edge detection aims
to remove noise and irrelevant background by filtering and transformation. Then the
preprocessed image was done by method Gabor filter then it was introduced to
segmentation. Where in segmentation the image was converted into a grayscale
image for easy extract the properties. Then we convert the image into a conventional
matrix. With the help of the conventional matrix, we define the type of cancer by using
the SVM (Super Vector Machine) classifier. The experimental results demonstrate the

effectiveness and practicability of the planned methodology.
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CHAPTER 1
INTRODUCTIO

N

1.1 INTRODUCTION

The skin is the largest organ in the human body and has numerous potential
abnormalities, there are about 1500 distinct skin diseases. We are
relatively ignorant about
the symptoms of the majority of these diseases although knowledge is
rapidly increasing, however, that makes it a challenge for dermatologist to

diagnose them.

Nowadays technologies have changed our day-to-day life in all aspects and
the medical field is not an exception, 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.

This chapter gives an overview about the problem statement of the project,
the objectives to be achieved, motivation of the project and brief view about
the methods used in the implementation. In addition, an overview of report

layout will be presented.

1.2 OBJECTIVES
The objective of this project can be summarized into the following points:

1. Develop machine learning application that in general, has the ability to:
e Determine the affected areas in the image.
e Determine the disease in the specified region.
e Determine the type of disease.

2. Develop a desktop application:



e Take the image and given the disease type.



1.3 METHODOLOGY
This project will implement machine learning techniques for diagnosing Skin
Diseases, the input data is an image of the infected skin, the system will determine

the type of the disease.

Large number of Skin Diseases images were collected from many online resources
such as drmnet.com, medicine.uiowa.edu, dermnetnz.org and others; we choose

to classify between 3 famous Diseases which are Acne, Eczema and Melanoma.



CHAPTER 2
AIM AND SCOPE

2.1 AIM

The aim of this project is to develop and implement a model to get output for
specific disease by using SVM algorithm.
2.2 MOTIVATION

Sudan is one of the developing countries that need a lot of attention in order to
improve the life style of its citizens. Technology needs to be improved on many
aspects, especially in the medical field, because of its sensitivity and effect in
human lives which requires accurate and objective diagnosis, one of the
important and common regions is the branch of medicine that dealing with the

skin, nails, hair and its diseases which is called Dermatology.

2.3PROBLEM STATEMENT

Skin diseases rate has been increasing for past few decades, many of these
diseases are very dangerous, particularly if not treated at early stages. In Sudan
skin diseases are big issue, according to the latest WHO data published in May
2014 Skin Diseases Death in Sudan reached 1,974 or 0.76% of total death. The
age adjusted death rate is 9.81 per 100,000 of population, this results ranks

Sudan number 8 in the world.

In addition, dermatologist use variety of visual clues such as color, scaling and
arrangement of lesions, the body site distribution and others, when these
individual components are analyzed separately, the recognition of the disease
can be quite complex that requiring high level of experience. Diagnosis by
humans depends on subjective judgment of the dermatologists so it's hardly
reproducible, unlike computer aided diagnostic systems which are more realistic

and reliable.



Since most of the Sudanese have dark skin then most of the applications that
have been developed in this region are not properly applicable locally in
Sudan. On the other hand, everywhere desktops have become one of our
life’s bases, they could be used in many ways, this software would be very
accurate by implementing machine learning and artificial intelligence

techniques in addition its available, reliable and very easy to use.

2.4 LITERATURE REVIEW

Skin diseases, in the last few decades, become very common all over the world,
for example number of skin cancer infections has been doubled in the past 15
years [2], with this extensive spreading and the severity of large number of the
skin diseases arise the need for radical solutions for these diseases, the
traditional diagnosis of skin diseases requires high level of expertise in the
domain and a large amount of knowledge to differentiate between the large
number and similar diseases, also it depends on the visual aspects of the
physicians, and some of them can’t be distinguished just with the human eye
and requires further tools or tests, so the traditional skin diseases diagnosis is
subjective and may be unreliable, then more proper solutions are needed. This
motivates researchers to propose computer aided systems for diagnosing Skin
Diseases, especially with the increasing role of the machine learning and data
science implementations in the medical field, different machine learning and data
science techniques were implemented in those systems because of their ability

to recognize patterns in objective manner.



CHAPTER 3
SYSTEM DESIGN & METHODOLOGY

3.1SYSTEM REQUIREMENTS

1 Software
Matlab2013
2 Hardware
intel i5
Ram — 8gb
Windows
10

AR (Augmented reality) set

3.2 DATA SET

Generally, collecting data that fit your application is one of the most difficult steps in
developing a machine learning application, so for developing the Skin Diseases
Diagnosis system based on captured images, the required data are images with a
labeled classes of skin diseases, so we had two choices either to collect the images
manually from hospitals, healthcare centers and individual patients or using online
resources for skin diseases images database. For the manual collection of the data,
we face two major problems to apply this option, the first one is that there is lack of
data collection and documentation in most of the local hospitals, neither digital data
nor hard copies of the data, the second problem is that if there is a data available, it's

hardly reachable because it's considered private for the hospitals and require



permissions from the local health authorities, also the data is not sufficiently enough

for the training of the model, not well prepared and require a lot of work to be ready for



usage, so we choose to search for another option to collect the data. For the online
resources option, there are a lot of researches are done to obtain resources for skin
diseases diagnosis images. DERMNET.COM was the dominant resource for the
system data, it is one of the largest dermatology photos resource that are available
publicly. Although it has more than 23,000 skin disease images on a wide variety of
skin conditions, but there was not direct way to download a whole class of diseases
at once, so we were forced to download each single image every time. in contrast
this data couldn’t be downloaded at once, we were forced to download each image

individually.

To increase the reliability and generalization of our model, it must be trained on
different images with different characteristic such as background color of different
resources, to achieve this more images were downloaded from other multiple
resources such as medicine.uiowa.edu, dermnetnz.org, dermquest.com,
dermquest.com along with other websites available at dermweb.com. Most of those
images were normally captured by camera with acceptable resolution that more

probably will match the type of photos that will be captured by the users.

Our system has been designed to detect 3 types of skin diseases namely, Eczema,
Melanoma and Acne. These classes were chosen because Acne and Eczema are of
the most common skin diseases that have multiple effects on the patients on different
aspects, they are painful in addition they have psychological effect caused by the
changes that happen in skin specially for teenagers. Melanoma is the most dangerous
form of skin cancer, most often caused by ultraviolet radiation from sunshine or tanning
beds [21], If melanoma is recognized and treated early, it is almost always curable,
but if it is not, the cancer can advance and spread to other parts of the body, where it

becomes hard to treat and can be fatal.

For the training of our system, 200 images for each of Acne, Eczema and Melanoma
were collected, although most of the images were downloaded from Dermnet about
140 of each, but they were signed with watermark in the middle of the image, which

restrict us in applying different preprocessing techniques, that will be explained later,



this is another reason why we download more data from other sites.

3.3 SERVER SIDE

The server side of the skin diseases diagnosis system consist of a MATLAB
application running in the server environment, which receives the input image

from the MATLAB application and return back the result through the server.

3.3.1 MATLAB APPLICATION

The MATLAB application is consisted of a several files, each one is responsible of a
certain functionality, and it’s divided into three parts:
3.3.1.1 Learning Model

This part is related to the learning model training and evaluation, and is executed
once a new model to be trained and it contains loading the data using Image
Datastore object and feed it to the model to be trained as explained in section.

3.3.1.2 Server Connection

This part is related to establishment of the connection between the MATLAB and
the server, and is consist of two parts the first one for establishing the connection,
called once at the beginning and is used to set the host address, the port used,
username, the password, java database connector path and string, then use the
JDPC driver to connect to the database server.

3.3.1.3 Preprocessing and image manipulation

This part includes several preprocessing functions which is applied to the data

before the training or for the data to be classified, and contains functions for.



3.3.2 MATLAB APPLICATION FUNCTIONALITY

These are the main functionalities in the MATLAB application used in the server side:

Check the database server for any input

The MATLAB application is running always on the server side and this function
is listening to any changes in the database server, any addition in the database
server means that the android application wrote a new input, then this function

triggers the MATLAB application to process the new input.

Read the image uploaded to the server

When the MATLAB discovers a new input from the database server, this function
read the image path from the database and use that path to load the image into

the application to perform a classification task.

Image resizing

When the image is uploaded to the MATLAB application, this function changes
the size of the image to a certain size thatis configured in the model to be suitable

for the classification.

Image classification
This task is to load a pre-trained model and use it to classify the input data into a

suitable class of skin diseases, this function is the main function of the application.

Then at each side, the client and the server side some certain libraries are used to
establish a connection, volley for the android application and JDBC connector for
the MATLAB application.



Ports

There are two connection entities in the server each one of them uses specific
ports for the apache server there are port 443 and 808, the default ports are 80
and 443 but has been changed to resolve the conflict with other applications
that uses the port 80 as default too, and for MySQL there is port 3306.

Sequence flow of data between the client and server

This part describe the sequence of actions to perform a connection between the
client and server applications, first at the server side the MATLAB application
establish the connection to the server and keep listening to the changes in the
database, when a user need to diagnose an image, the android application
captures the image and uploaded it to pre- specified file in the server, then write
the image name and path to the database, when the MATLAB application detect
the data written in the database it's triggered to perform a classification, so it
reads the new image path from the database, and upload the image by its path
from the server file, then process the image and write the results back to the
database column classification, then the android application read the result

outcome from the database and view it to the user.



CHAPTER 4
SOFTWARE DEVELOPMENT METHODOLOGY

4.1 SYSTEM ARCHITECTURE

Smoothing
filters

Input |, Preprocessing
Sharpening
filters

segmentation [—* Feature extraction classification

h

Fig:4.1: SYSTEM ARCHITECTURE

4.2 MODULES

* Preprocessing
+ Segmentation
* Feature extraction

* Classification



4.2.1 PREPROCESSING

+ Taking input image from the user, and then the image was preprocessing.
* Here we use gaussian filter algorithm for preprocessing.

* The algorithm is worked on Using a Gaussian Blur filter before edge

detection aims to reduce the level of noise in the image.
« which improves the result of the following edge-detection algorithm.
* It has two states.

a. Smoothing filters: Smoothing filters are basically used for noise reduction, those
filters could be used to remove small undesired details from the image, such as hair,

salt and pepper noise, air bubbles and background noise

b. Sharpening filters: Sharpening filters are used to highlight fine details such as
the edges or to enhance details that have been blurred in the image, also

sharpening filters are applied in both spatial and frequency domains.

4.2.1.1Gaussian Blur

A Gaussian filter is a linear filter. It's usually used to blur the image or to reduce
noise. If you use two of them and subtract, you can use them for "unsharp
masking" (edge detection). The Gaussian filter alone will blur edges and reduce

contrast.

The Median filter is a non-linear filter that is most commonly used as a simple way to
reduce noise in an image. It's claims to fame (over Gaussian for noise reduction) is

that it removes noise while keeping edges relatively sharp.

| guess the one advantage a Gaussian filter has over a median filter is that it's faster

because multiplying and adding is probably faster than sorting.



The Gaussian smoothing operator is a 2-D convolution operator that is used to "blur'

images and remove detail and noise. In this sense it is similar to the mean filter, but it
uses a different kernel that represents the shape of a Gaussian ("bell-shaped’) hump.

This kernel has some special properties which are detailed below.

The Gaussian distribution in 1-D has the form:

1 _ a2
1./27rcre

where it is the standard deviation of the distribution. We have also assumed that the

G(x) =

distribution has a mean of zero (i.e. it is centred on the line x=0). The distribution is

illustrated in Figure 1.

0.4

Gx)
=
[

01

ﬂ 1 1 1
-4 -2 0 2 4

X

Fig:4.2: D Gaussian distribution with mean 0 and infinity =1


https://homepages.inf.ed.ac.uk/rbf/HIPR2/convolve.htm
https://homepages.inf.ed.ac.uk/rbf/HIPR2/mean.htm
https://homepages.inf.ed.ac.uk/rbf/HIPR2/kernel.htm
https://homepages.inf.ed.ac.uk/rbf/HIPR2/kernel.htm

In 2-D, an isotropic (i.e. circularly symmetric) Gaussian has the form:

0.2 -

015

0.1

GiX,Y)

0.05

Fig:4.3: D Gaussian distribution with mean (0,0) and infinity =1

The idea of Gaussian smoothing is to use this 2-D distribution as a "point-spread'
function, and this is achieved by convolution. Since the image is stored as a
collection of discrete pixels we need to produce a discrete approximation to the
Gaussian function before we can perform the convolution. In theory, the Gaussian
distribution is non-zero everywhere, which would require an infinitely large
convolution kernel, but in practice it is effectively zero more than about three standard
deviations from the mean, and so we can truncate the kernel at this point. Figure 3
shows a suitable integer-valued convolution kernel that approximates a Gaussian
with a infinity of 1.0. It is not obvious how to pick the values of the mask to

approximate a Gaussian. One could use the value of the Gaussian at the centre of a



pixel in the mask, but this is not



accurate because the value of the Gaussian varies non-linearly across the pixel.
We integrated the value of the Gaussian over the whole pixel (by summing the
Gaussian at 0.001 increments). The integrals are not integers: we rescaled the
array so that the corners had the value 1. Finally, the 273 is the sum of all the

values in the mask.

— | 7| 26| 41| 26| 7

Fig:4.4: Discrete approximation to Gaussian function with infinity =1.0

Once a suitable kernel has been calculated, then the Gaussian smoothing can be
performed using standard convolution methods. The convolution can in fact be
performed fairly quickly since the equation for the 2-D isotropic Gaussian shown
above is separable into x and y components. Thus the 2-D convolution can be
performed by first convolving with a 1-D Gaussian in the x direction, and then
convolving with another 1-D Gaussian in the y direction. (The Gaussian is in fact
the only completely circularly symmetric operator which can be decomposed in
such a way.) Figure 4 shows the 1-D x component kernel that would be used to
produce the full kernel shown in Figure 3 (after scaling by 273, rounding and

truncating one row of pixels around the boundary because they mostly have the


https://homepages.inf.ed.ac.uk/rbf/HIPR2/convolve.htm

value 0. This



reduces the 7x7 matrix to the 5x5 shown above.). The y component is exactly the
same but is oriented vertically.

006\.061(.242/.383(.242|.061/.006

Fig:4.5: One of the pair of 1-D convolution kernels used to calculate the full

kernel shown in Figure 3 more quickly.

A further way to compute a Gaussian smoothing with a large standard deviation is
to convolve an image several times with a smaller Gaussian. While this is
computationally complex, it can have applicability if the processing is carried out

using a hardware pipeline.

The Gaussian filter not only has utility in engineering applications. It is also
attracting attention from computational biologists because it has been attributed
with some amount of biological plausibility, e.g. some cells in the visual pathways of

the brain often have an approximately Gaussian response.



4.2.2 SEGMENTATION

» After preprocessing the out image was goes to segmentation process.

+ For segmentation, we are using the Gabor filter

* Features are extracted directly from gray-scale character images
by Gabor filters which are specially designed from statistical information of
character structures.

» An adaptive sigmoid function is applied to the outputs of Gabor filters to

achieve better performance on low-quality images.
4.2.2.1 GABOR FILTERS:

Gabor filters are bandpass filters which are used in image processing for feature
extraction, texture analysis, and stereo disparity estimation. The impulse response
of these filters is created by multiplying a Gaussian envelope function with a
complex oscillation. Gabor showed that these elementary functions minimize the
space (time)- uncertainty product. By extending these functions to two dimensions it
is possible to create filters which are selective for orientation. Under certain
conditions the phase of the response of Gabor filters is approximately linear. This
property is exploited by stereo approaches which use the phase-difference of the
left and right filter responses to estimate the disparity in the stereo images. It was
shown by several researchers that the profile of simple-cell receptive fields in the

mammalian cortex can by described by oriented two-dimensional Gabor functions.

Let x=[x1x2]" be the image coordinates. The impulse response of a Gabor filter g(x) is

then given by:

1 ——x A& .,T

o X = =
mr Ima b,

Here, the matix A determines the bandwidth and the orientation selectivity of the filter.
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FIG:4.6: REAL PART AND IMAGINARY PART OF THE IMPULSE RESPONSE OF
A GABOR FILTER

The transfer function G(k) of a Gabor filter (Fourier transform of the impulse

response) is given by:

1 -1.T

__I:k _kl:lmra jTl:Amra:I l:k - kﬂmnj
G (ky=e

where k = [k1 k2]" is the spatial frequency. Inorder to establish a multi-resolution

strategy the image can be filtered with a set of N Gabor filters with different



bandwidths and modulation frequencies. If the modulation frequencies are given by

T.E 1
kop = ——72 ne [0 N-1]

2z
and the relative bandwidth is choosen to be constant for all filters the image is

decomposed into octaves.
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FIG:4.7 MAGNITUDE OF A GABOR FILTER SET FOR N=4 IN DIRECTION OF THE
MODULATION FREQUENCY

In the figure shown above the transfer functions of the filters are choosen to
overlap at a value of 0.5. Under this condition the DC component in the images and
the frequency components lying above the frequency twice as large as the
modulation fregency are damped by at least -54dB. Thus the filter results can be

sub-sampled by a factor

5, =24 ne [0 .4 -1]
with neglectable aliasing effects. Furthermore the images can be decomposed
into M channels of different orientations by using filters tuned to different

angles:



Fig:4.8: Half-value plot of the Gabor filters in the frequency plane tuned to

different frequencies and orientations (30degree resolution)

The responses of the filters lying in the lower frequency half-plane need not to be
calculated explicitly, because they can be generated by the complex-conjugation

of the filter response lying on the other side of the origin. The following images show
the original Lenna picture and Gabor filter results for different sampling factors. The
size of the input image is choosen such that the filter results have always the same
size after subsampling. This strategy leads to a multy resolution architecture which is
also called Gabor pyramid. In the best resolution channel it is possible to extract fine
image structures of a small image region whereas in the lower resolution levels
coarse image structures can be extracted over large regions. This can be exploited
in coarse-to-fine strategies. On the left side of the following pictures the original

input (sub) images and the superposed filter results for all orientations are shown.

On the right side the subsampled filter result is shown for each orientation.

s=1



Fig:4.9: Subimages of the Lenna-picture and magnitudes of the corresponding

filter results
4.2.3 Feature extraction & classification:

* The grey image that was taken from the segmentation, which was further
goes through the feature extraction.
* For the feature extraction we have so many algorithms like Corner
Detection and SVM, CNN.
* By Using SVM algorithm we convert the image data in to conventional matrix.
» In conventional matrix we taken the values of Contrast, Correlation,
Energy, Homogeneity, Mean, Standard Deviation, Entropy, RMS, Variance,
smoothness, Kurtosis, Skewness, IDM.
» With the help of the conventional matrix we generate the accuracy of

the output. With the help of output, we compare with data set values.

» After that, it will display which type of disease.

4.2.3.1 SVM

support Vector Machine(SVM) is a supervised machine learning algorithm used for
both classification and regression. Though we say regression problems as well
its best suited for classification. The objective of SVM algorithm is to find a

hyperplane in an N-dimensional space that distinctly classifies the data points. The



dimension of



the hyperplane depends upon the number of features. If the number of input
features is two, then the hyperplane is just a line. If the number of input features
is three, then the hyperplane becomes a 2-D plane. It becomes difficult to

imagine when the number of features exceeds three.

Let’s consider two independent variables x1, x2 and one dependent variable

which is either a blue circle or a red circle.

X2

X1

Fig:4.10: Linearly Separable Data points

From the figure above its very clear that there are multiple lines (our hyperplane
here is a line because we are considering only two input features x1, x2) that
segregates our data points or does a classification between red and blue circles. So
how do we choose the best line orin general the best hyperplane that

segregates our data points.

4.2.3.1.1 SELECTING THE BEST HYPER-PLANE
One reasonable choice as the best hyperplane is the one that represents the

largest separation or margin between the two classes.



X2

X1

Fig:4.11: Selecting the best hyper-plane
So we choose the hyperplane whose distance from it to the nearest data point on
each side is maximized. If such a hyperplane exists it is known as the maximum-

margin hyperplane/hard margin. So from the above figure, we choose L2.

Let’s consider a scenario like shown below

X2

X1

Here we have one blue ball in the boundary of the red ball. So how does SVM
classify the data? It's simple! The blue ball in the boundary of red ones is an
outlier of blue balls. The SVM algorithm has the characteristics to ignore the
outlier and finds the best hyperplane that maximizes the margin. SVM is robust

to outliers.
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So in this type of data points what SVM does is, it finds maximum margin as
done with previous data sets along with that it adds a penalty each time a point
crosses the margin. So the margins in these type of cases are called soft
margin. When there is a soft margin to the data set, the SVM tries to

minimize (1/margin+L! (3> penalty)). Hinge loss is a commonly used penalty. If no

violations no hinge loss.If violations hinge loss proportional to the distance of
violation.

Till now, we were talking about linearly separable data(the group of blue balls
and red balls are separable by a straight line/linear line). What to do if data are
not linearly separable?

e . o) IST T R
|

Origin(o)

Say, our data is like shown in the figure above. SVM solves this by creating a new

variable using a kernel. We call a point xion the line and we create a new variable



yias a function of distance from origin 0.so if we plot this we get something like as
shown below

aLE (L 2

In this case, the new variable y is created as a function of distance from the origin. A

non-linear function that creates a new variable is referred to as kernel.

4.2.3.1.2 SVM KERNEL
The SVM kernel is a function that takes low dimensional input space and
transforms it into higher-dimensional space, ie it converts not separable problem to
separable problem. It is mostly useful in non-linear separation problems. Simply
put the kernel, it does some extremely complex data transformations then finds out

the process to separate the data based on the labels or outputs defined.

4.2.3.1.3 Advantages of SVM
e Effective in high dimensional cases
e Its memory efficient as it uses a subset of training points in the decision
function called support vectors
e Different kernel functions can be specified for the decision functions and

its possible to specify custom kernels.



CHAPTER S
RESULTS AND
DISCUSSION

5.1 LEARNING MODEL RESULTS

The learning model of the system is built based on Bag of Features model, which
uses an SVM classifier, the values of the parameters of the model are tuned such
that the Data split ratio is 60%, Number of visual vocabularies are 2000, Grid step
is 10 by 10, Strongest Features Ratio is equal to 90%, SVM kernel is RBF and

Box constraint is equal to 2.

The final result of the learning model of the system is successfully classify the
images of the skin diseases of the selected classes (Acne, Melanoma & Eczema)
with cross validation accuracy of 94% and resultant in 85% for holdout method

accuracy.

The confusion matrices of the both methods are shown in Table 5.1 and Table

5.2, which illustrate the resultant accuracy per class.

Table 5.1: Confusion matrix of Cross-Validation method

W Acne Eczema Melanoma
Unknown
Acne 0.94 0.03 0.03
Eczema 0.03 0.91 0.06
Melanoma 0.04 0.00 0.96




Table 5.2: Confusion matrix of the Holdout Method

Predicted | Acne Eczema Melanoma
Unknown

Acne 0.80 0.07 0.13
Eczema 0.19 0.75 0.06
Melanoma 0.00 0.00 1.00

In table Table 5.1, we notice that there is almost no correlation between the
separate 3 classes, the largest error rate occurred was 0.06 for eczema images
that are classified as Melanoma, so it gives a very good accuracy, but we could
not rely on the results of cross- validation method because the testing data was
taken by a percentage from the dataset so the data used for testing are similar to

the training data.

In Table 5.2, we notice that the correlation between classes are increased because
the error ratios are increased, which means more images are classified to
incorrect labels, but the maximum error ratio is 19% which is for eczema images
that are recognized as acne images, despite the increase in the error ratio the
overall accuracy of the system is still suitable for the system, also we notice that

the error ratio for melanoma classes is zero.

5.2 Data Quantity and Variation Effect on Accuracy

Table 5.1 shows that providing more data for training the model, produces higher
accuracies for both Cross-validation and Holdout method, that’s is because more
features that representing the class of the images are extracted, which increase the

generalization of the model, number of 15 images are used in Holdout method.



Table 5.3: Effect of Dataset Quantity on the Accuracy

No. of Images in the [ Cross- Holdout accuracy
dataset validation
accuracy
50 72% 66%
100 84% 83%

Then more data images were downloaded from different resources, about 200
images of each class were used, these images were processed (converted to gray
and powered image of 2 were obtained), results obtained from the model trained

by different processed images shown Table5.2.

Table 5.4: Results of preprocessed images

Type of Images in the | Cross- Holdout accuracy
Dataset validation
accuracy
Colored images 79% 83%
Gray images 77% 83%
Power of 2 image 85% 40%

Both colored and gray images provide reasonable results, but powered images
of 2 provides acceptable results in Cross-validation method, 85%, but the
results of the Holdout method were poor, that means using power of 2 images
provide bad generalization, it also provides results that are worse than using the
original data because the watermark becomes more clear.To increase our data
and for better results both colored and gray images were combined together as

input for training the Bag of Features model.



5.3 Application Snapshots

e The below Fig 5.1 is initall application snapshot while the project is open.

Bl Cancer Detection - ®

Fig:5.1: Inputimage

e It will ask the input image for the sink cancer.

e After giving image to the system, it will enable the preprocessing part.

(B Concer Detecion = =1

Fig:5.2: inserting image to application



e On clicking on preprocessing button, it will show the preprocessing image.

e After that it will give permission for the segmentation process. By enabling

the segmentation button.
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Fig:5.3: Preprocessing

e By clicking of segmentation button, it will show the segmented image in

the form of gray scale.

e After that it will enable the feature extraction button.
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Fig:5.4: segmentation



e By clicking the feature extraction button it will show two images in the form of

dots to represented the features of the image.
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Fig:5.5: feature extraction
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e This the final stage, here the classification button is enabling while clicking

on it.

e It will show, the final output which tells the type cancer for the inputted image.
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Fig:5.6: classification



CHAPTER 6
CONCLUSION AND
FUTUREWORK

6.1 CONCLUSION

Difficulties in the diagnosing skin diseases arise because of the spreading of
the skin diseases all over the world.which make it a challenge to the dermatologist

to recognize the different skin diseases easily.

A computer aided system is proposed to resolve these difficulties, so a machine
learning model based on bag of features algorithm is designed which use SVM
as a classifier for feature extraction with an interface on desktop, the core model

is developed using MATLAB and the interface is developed using desktop.

The developed system performs the required work with accuracy 94% within the
dataset and 85% with the external data, and the integrated system is working
properly, although the system works fine there are some points that bound the
performance of the system such as that, there is a single processor of the system
that is used to classify the images, which will reduce the performance of the whole

system with the increase of the requests from multiple users.

6.2 FUTURE WORK
6.2.1 AR Implementation for Skin Disease's Information

* The 3D object model created will be filled with information about

these three skin diseases.

* In the design for the 3D model itself, it is done using Blender
software, which for information displayed, uses the text tool on
Blender, and is converted to Mesh so that it can be displayed on the

application.

* Once converted, the 3D model object is exported into the



".gLTF" extension, and imported into the Android application.

+ Toimport this extension file, use the tool in ARCore, which is Scene form,



where the file becomes a new extension called ".obj".

This extension means that the 3D model object that has been imported has
turned into an object that can be detected on Android so that it will produce
a new file again with the extension ". sfa" where this file is a file that contains
information ranging from name, base color, opacity, sources, and materials

used to create the 3D object model.

To use this model, Scene form will compile the file into a new f ile again with
the extension ".sfb". This file is a binary asset Scene form that can be used
to be built into an android application and loaded at runtime to create the
render able so that when AR is run, the 3D model object can be displayed

in the real world.
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APPENDIX

A. Source Code

function varargout = main(varargin)
gui_Singleton = 1;
gui_State = struct('gui_Name’, mfilename, ...
'gui_Singleton’, gui_Singleton, ...
'gui_OpeningFcn’, @main_OpeningFcn,
... 'gui_OutputFcn', @main_OutputFcn, ...
'gui_LayoutFcn', [], ...
‘gui_Callback’,
1)
; if nargin &&
ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end
if nargout
[varargout{1:nargout}] = gui_mainfcn(gui_State,
varargin{:}); else
gui_mainfcn(gui_State, varargin{:});
end
function main_OpeningFcn(hObject, eventdata, handles, varargin)
guidata(hObject, handles);
axes(handles.axesl); axis off
function varargout = main_OutputFcn(hObject, eventdata, handles)
function pushbuttonl_Callback(hObject, eventdata, handles)
[filename, pathname, filterindex]=uigetfile( ...
{*.jpg',' JPEG File (*.jpg)"; ...



** 'Any Image file (*.*)}, ...

'Pick an image file");



var=strcat(pathname,filename);
k=imread(var);
handles.YY =k;

set(handles.edit1,'String',var);

z=k;
guidata(hObject,handles);
axes(handles.axesl);

imshow(k);

title('Input Image");
set(handles.pushbuttonl,'enable’, off);
set(handles.pushbutton16,'enable’,'on’);
function pushbutton2_Callback(hObject, eventdata, handles)
k=handles.YY;
j=rgb2gray(k);
handles.XX=j;
figure,subplot(2,2,2),imshow(j);title('gray Image");
set(handles.pushbuttonl,'enable’, off");
set(handles.pushbutton2,'enable’, off');

set(handles.pushbutton4,'enable’,'on’);

function pushbutton3_Callback(hObject, eventdata, handles)
str=get(handles.edit1,'String");

| = imread(str);

h=

ones(5,5)/25; 12

= imfilter(l,h);

figure

imshow(12)

title('Filtered Image’)



set(handles.pushbutton3,'enable’,'off");



set(handles.pushbutton12,'enable’,'on");

function pushbutton4 _Callback(hObject, eventdata, handles)
ei=25;

st=35;

k=ei*st;

I=handles.YY

h = ones(ei,st) / k;

11 = imfilter(l,h,'symmetric’);

IG=rgb2gray(I1);

111 = imadjust(IG,stretchlim(1G),[]);

level = graythresh(111);

BWJ = im2bw(I11,level);

dim = size(BWJ)

IN=ones(dim(1),dim(2));

BW=xor(BWJ,IN); %inverting

figure,subplot(2,2,2), imshow(BW), title('Black and White");
set(handles.pushbuttonl,'enable’, off");
set(handles.pushbutton2,'enable’, off');
set(handles.pushbutton3,'enable’,'on’);
set(handles.pushbutton4,'enable’,'off");

function pushbutton6_Callback(hObject, eventdata, handles)
I=handles.YY;

[y, x,z]=size(l);

myl=double(l)

H=zeros(y,x);

S=H,;
HS_ I=H;
for i=1:x

for j=1:y



HS_1(j,)=((myl(,i,1)+myl(j,i,2)+myl(j,i,3))/3);
S(j,))=1-3*min(myl(j,i,:))/(myl(j,i,1)+myl(j,i,2)+myl(j,i,3));



if ((myl(j,i,1)==myl(j,i,2))&(myI(j,i,2)==myl(j,i,3)))
Hdegree=0;
else
Hdegree=acos(0.5*(2*myl(j,i,1)-myl(j,i,2)-myI(j,i,3))/((myI(j,i,1)-
myl(j,i,2))"2+(myl(.i,1)-myl(,i,3))*(myl(.i,2)-myl(,i,3)))"0.5);
end
if (myl(j,i,2)>=myl(j,i,3))
H(j,i)=Hdegree,;
else
H(j,i)=(2*pi-Hdegree);
end
end
end

Hth1=0.9*2*pi; Hth2=0.1*2*pi;
Nred=0;
for i=1:x
for =1y
if ((H(,)>=Hth1)[|(H(j,)<=Hth2))
Nred=Nred+1;
end
end

end
Ratio=Nred/(x*y);
if (Ratio>=0.6)

Red=1

else



Red=0
end

HS_I=uint8(HS_I);

figure(1);
imshow(l);
figure(2);
imshow(HS_1);

str=get(handles.edit1,'String’);

11 = imread(str);

| = im2double(11);

HSV = rgb2hsv(l);

H =HSV(,:,1); H = H(Y);

S =HSV(;,;,2); S = S();

V =HSV(;,;,3); V=V();

idx = kmeans([H S V], 4);

imshow(11);

figure,imshow(ind2rgb(reshape(idx, size(l,1), size(l, 2)),[001;00.8

0])) if ispc && isequal(get(hObject,'BackgroundColor"),

get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

function [ Unow, center, now_obj_fcn ] = FCMforimage( img, clusterNum )

if nargin < 2



clusterNum =2; % number of
cluster end

[row, col] = size(imQ);

expoNum =2; % fuzzification
parameter epsilon = 0.001; % stopping
condition

mat_iter = 100; % number of maximun iteration

Upre = rand(row, col, clusterNum);
dep_sum = sum(Upre, 3);
dep_sum = repmat(dep_sum, [1,1, clusterNum]);

Upre = Upre./dep_sum;

center = zeros(clusterNum,1);

for i=1:clusterNum
center(i,1) = sum(sum(Upre(:,:,i).*img))/sum(sum(Upre(:,:,i)));

end

pre_obj_fcn = 0;
for i=1:clusterNum

pre_obj_fcn = pre_obj_fcn + sum(sum((Upre(:,:,i) .*img - center(i))."2));
end

%fprintf(Initial objective fcn = %f\n', pre_obj_fcn);

for iter = 1:mat_iter

Unow = zeros(size(Upre));

for i=1:row



for j=1:col
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Abstract— In this paper we discussed about on our
project which wasimplemented for skin cancer detection.
There are so many sink cancers arethere we mainly focus
on 3 diseasesthat are Acne, Eczema and Melanoma . Forthe
detection of skin cancer, we divide our project in to 3
modules. Initially sink picturewere preprocessing.andithen
the preprocessed image was taken a nd goes to segmentation.
Where in segmentation the image was converted in to gray
scale imageforeasy to extractthe properties. A nd finally,
with the help of the gray scale image we define the which
type of cancer by using SVM (super vector machine)
classifier.(Abstracy)

Keywords—SVM; Matlab; Data Set (key words)

I.  INTRODUCTION (HEADING 1)
The Sink is the largest organ in human body. There arenearly
1500 types of sink diseases. Normally we are ignoring this
type of diseases. But there are some dan gerous sink cancers
which was leads to death. For the safety concern we make an
automated softwarcto detectthe type of skin cancer.

Dueto very less in doctorratios as perthe patients. There will
be formeda gapbetween the chain.To reduce this space for
medicalconcernwe develop this system.

Now a days there is drastic change of technology every one
was upgradedas pertechnology to goingfast procedure. On
the hands every area has sy stems orlaptops for using those
equipment’s we easily find the typeof cancer.

II. PROPOSED S YSTEM (HEADING 2)
The input was takenfom the user. Some ofthe images there
will be a noise onit.So that we usedpreprocessed theimage
by removing the unwanted data and then highlighted the
portion of the effected sink. By usingof preprocessed image.
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it converts in to gray scale image which help to easily for
classification. The grayscale image wasclassified byusing
SVM with the help of datasct. And finally .it shows thc output
form the system.

[II. DATA SET

Generally, SVM is machine learning algorithm, forthat we
need the dataset forcla ssification. The main part of this
project is data set,without data set we didn’t find the type of
cancer.There is 2 ways of data collection one is gatherthe
images manually from hospitals.individual patients orelse
from data centers formedical purpose. For manual collection
we are facing problems like ta king permissionfrom higher
authorities orelse thereis lack of knowledge to collectthe
datafromeachpatient and also it is most sensitive d ata for the
patients.So,we decided to take data from the net resources.

lor the data set there are more resources which was available
from the internet. We take the data from Kaggle and GitH ub
where it contains so many resources for medical filed. We
collected nearly 1800 images forthis project. Those images
aredivided into two sets trainand test. For the good approach
we alloca ted the train folder with 70 % of the images.
Remaining 30% of the images are consider as testimages.

IV. SYSTEM ARCHITECTURE

o Preprocessing  |—f segmentation

Featurs eumaction |—of  clovification




Above diagramisour system architecture, where it contains
differentsteps forimplementing the project.

V. MODULES

Themodules that are used in our project are,
Preprocessing

Segmentation

Future extraction

Classification

Preprocesing:

Taking inputimage fromthe user, and then the image
was preprocessing. Here we use gaussian filter
algorithm for preprocessing. The algorithm is worked
on Using a Gaussian Blurfilter before edge
detectionaims to reduce thelevelof noisein the
image. which improves the accuracy of the
classificationthere are twomethods which was done
in this stage.

One is Smoothing filters are primarily used for
reduce noise,it will help to remove unwanted details
from the image, reminiscent of hair, salt and pepper
noise,airbubbles andbackground.

And other is Sharpening filters are wont to highlight
fine details reminiscent of the perimeters orto
reinforce details that are blurred within the image,
additionally sharpening filters are appliedin each
specialand frequency domain.

Segmentation:

After preprocessing the out image was goes to
segmentation process. For segmentation, we tendto
are mistreatment the Dennis Gabor filter. Fea tures are
extracteddirectly from gray-scale character pictures
by Gabor filters that are specially designed from
applied mathinfo of character structures. A sigmoid
perform is applied to the image in Gabor filters to
attain higher performanceon low-quality images.

Fig: segmentation
« Feature extraction:

The gray image that was taken from the segmentation, that
wasmore goes through the feature extraction. Forthe feature
extractionwe've such a large number of algorithms like
CornerDetection and SVM,CNN. By mistreatment SVM
formula we have a tendency to convert the image information
in to traditional matrix.
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Fig: Feature extraction
s Classification:

In typicalmatrix we have a tendency to taken the
values of Contrast, Correlation, Energy.
Homogeneity, Mean, customary Deviation, Entropy,

RMS, Variance ,smoothness. Kurtosis, Skewness,
IDM. With the assistance of the standard matrix. we




havea tendency to generate theaccuracy of the
output. With the assistance of output, we have a
tendency to compare without knowled ge set values.
Afterthat, it'll show which kind of disease.
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Fig: finaloutput
VI. RESULT AND DISCUSSION

The learning model of the systemis built basedan SVM
classifier. The values of the parameters ofthe model are tuned
such that the Data splitratio is 60% ,Numberof visual
vocabularies are 2000, Grid step is 10 by 10, Strongest
Features Ratio is equal to 90 %, SVM kemelis RBFand Box
constraintis equal to 2. The finalresult of the learningmodel
of the system s successfully classify the images of the skin
cancer of the selected classes Acne, Melanoma & Eczema
with cross validation accuracy of 90%.

VII. CONCLUTION

Difficulties to determine the skin diseases arise because of the
spreading of lhﬂkin diseases allover the world. which makes
uschallenge to thedematologist to rec@hize thedifferent
skin disea ses easily . A computer-based system is proposed to
resolve these difficulties, so a machine learningmodel such as
SVM., it is a classifier for feature extractionwith an interface
ondesktop, the core model is developed usingM ATLABand
the interfaceis developed using desktop.

VIII.FEATURE WORK

AR nplemertatim for Skin Disease's Information

The 3D object model created will be filled with information
about these three skin diseases. In the design for the 3D model
itself, it is done using Blender so ftware ,which for information
displayed.uses thetext toolon Blender.andis converted to
Mesh with the help it can be displayed on the application.
Once converted,the3D model object is exportedinto the

" ¢LTF" effnsion,and imported intothe Android application.
To import thisextension file,use the toolin ARCore,which is
Scene form, where the file becomes a new extension called
"obj". Thisextension means thatthe 3Dmodel object that
has been imported has turned intoanobject that canbe
detected on Android so thatit will produce a new file again
with theextension ".sfa" file. where it contains information
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ranging from name ,base color,opacity,sources,and materiak
used to create the § object model. To use this model, Scene
form will compile the file into a new file a gain with the
extension" sfb". Thisfile isa binary asset Scene form that can
be used to be built into anandro fhpplication and loaded at
runtimeto create therenderable so thatwhen AR isrun, the
3D modelobjectcanbe displayed in the real world.
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