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ABSTRACT

Maximum people around the world use mobile phones as well as those in under resourced
communities. This availability of the mobile phone creates a huge field of mobile health education
technology which can gift a promising mechanism for rising cancer hindrance. Recent years, breast
cancer has become one of the leading causes of female death in the over populated countries and
not only over populated countries but also around the world. Moreover, the occurrence of breast
cancer is increasing in the early age groups in this Asian area compared with the western countries.
Hence, it’s high time to raise awareness to prevent this cancer or detect it in the early stage to
decrease the female death rate. At present, machine learning is delivering exciting outcomes in the
health care sector. If it can be applied to breast cancer detection and if it is possible to publish it
via web application and mobile application then the health care sector will go a step further. In
order to do so we propose a Web application and Mobile application which will help to predict
breast cancer tumor type by using algorithmic result and will also provide suggestion regarding

precautions and to enrich awareness.
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CHAPTER 1

INTRODUCTION
1.1 Introduction

Breast cancer is one of the most common malignancy in female. Day by day it's going in terrible
condition along with Prostate cancer, pancreatic cancer, Colon cancer, Bronchus cancer and others
also [1]. It is found that younger age group in Bangladesh are suffering most by the carcinoma of
breast comparing with the western countries [2]. The burden on the developing nations rising day
by day due to increase in the life expectancy and lifestyle changes as well. In NICRH (National
Institute of Cancer Research & Hospital), breast cancer is the widespread among the female
patients which is the most common cancer as a whole and Bangladesh is also in the reach of its
hand [2]. In Bangladesh it is revealed that 22.5 per 100000 women develop breast cancer during
her entire lifetime having the death rate of 0.98% which is 137" globally [3]. Hence, if we can
detect breast cancer in early stage then it is possible to decrease the female death in Bangladesh.
At few decades, the exploration of Data science and Machine Learning Techniques are approaches
in medical fields or healthcare systems. Machine Learning approaches great performances for
correct diagnosis of breast cancer and classifies the patients and detect them into Malignant [4] or
Benign [4] groups. In essential aspects detection from complicated breast cancer datasets, Machine
Learning [5] is an extensively recognized as the methodology which is preference in Breast Cancer
pattern classification and Forecast Modelling. Almost 40% of Machine Learning studies on breast
cancer prediction had been centered on predicting patient survivability. Nowadays, mobile based
health solution seems very effective since almost every types of people are using smart phone and
varieties of mobile applications in their daily life. We try to combine Machine Learning with Smart
mobile application and also Web application in one platform. This new genre, mobile based and
web based predictive application can be an effective solution for the female in Bangladesh which
will help them to understand the possibilities of having Breast cancer with self-check up through

the application as well as the suggestion about the nutrition according to their current health status.

1.2 Motivation

Bangladesh is an over populated country from its largeness that’s why in our country some scarcity
contains. People are not concern about their simple diseases because some lack of awareness. In
here, peoples are not detected their diseases at the first attempt by symptoms that’s why the result
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of which is gone to the critical moment. The impact of breast cancer is increasing day by day which
is mostly suffering the woman in our country and around the world. After researching on this topic,
we can see that our women’s are just know about the name of this disease but they are not so much
aware of it and hesitate to talking about this topic. We have visited Bangladesh Breast Cancer
Awareness society and discuss about that topic with a specialist. His organization doing campaign
and inform to the people about breast cancer information and gives instructions. But people can’t
know that in which level or which grade they are surviving. So, from this study is to ensure to
predicting the level of Breast Cancer according to the symptoms.

1.3 Rationale of the study

The effect of this research project will always continue and also the effect made by this research
project is long term. Earlier works which was related with this similar topic they has been done so
far of classification and get the accuracy with comparison. Based on this research we get some
information and know that other country like India, Ireland they take some initiative about Breast
Cancer issues to apply on real life device but they also not so much enrich. But as like our country
none of them are used in real life device accuracy detection and suggest anything which for a user
can get this simple question answer that, how can it will be reduce? They just inputting patient’s
symptoms and use reminder to remind a patient about their schedule list. This is the main gap
between the study and the studies have been accomplished before. Throughout this research project
that issues will be focused. The most important thing is that, by this following study it will be used
in the Real life implementation such devices and web based for people to assume their Breast

cancer types, level, condition very easily.

1.4 Research Questions

We have developed some research questions which has been referred to the problems of our project
focuses on and outlined the tasks that have to be completed. The research questions are as follows:
1. Which Machine Learning algorithms or Data Mining techniques will be used to
accomplishing the satisfied and optimal classification accuracy and why?
2. How the data will be linked with Breast cancer detection level.
3. In real life applications devices and which data are used in earlier prediction work and in

this study which extra features are added.
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1.5 Expected Output

Many researchers have done a lot of research on this and many successful results have been found.
But they did not research and apply it to any platform, they only detected through research. Some
researcher have only a way of classifying, but no means of identifying possible restriction features.
As the output of our research, we want to detach by using machine learning methods that produce
better results. Besides, these detection results will be covered by various platforms like web and

smart applications. So that the user can apply the information himself to get the desired result.
1.6 Report Layout

Chapter 1: Introduction

In this section, explained and focused all of the basic things about our research project. Where
many information about breast cancer has been reviewed and how much Bangladeshi and other
lower-middle country peoples can be affected it also explained here and provided some
information about that also. The main point is here that how we got this idea to bring the matter to
the fore we describe in this section. Over the above, some questions which are related with our
research project that will be come in fore. The most importantly about this research project

expected outcome will be discussed in this part.

Chapter 2: Background

The section of background is the explanation of previous literature works and where related works
also come in front which had been done by researchers. Because of their previous works we can
find the way to thought about that issue broadly and uniquely. We can find out through this what
they have done in their previous work, which algorithms are properly worked and give them best
accuracy in result, how was their research success rate, how much they can implement and besides
that what couldn’t they able to implement such kind of things really helps to us in our every steps
to made this research project widely. We can learn many things and get that what is the scope of
our research project in the same area which will be focused here and also discussed about that what

kind of challenges we will have to face to get this this research done.
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Chapter 3: Research Methodology

Basically, the title of this section says its main goal is research methodology. In fact, if we consider
this part to be the root of the research, it is not wrong to think so. Because in this section described
that most specifically how the research project will be get done through via which procedure used.
In this section firstly showing our survey results and its description also given after that part also
showing about our diagram of application system and given hints there for understand easily. In
shortly, discussed about the research subject and instrument such as steps of methodology diagram,
machine learning library’s which is uses for apply machine learning methods properly, describe
about technique. We know that, Data plays an important role on research because without data a
research can’t discover and represent a proper and unique thing. So, mainly focused in data and
discussed here about data such as data collection process, which algorithm uses for analyzing this
data, which data parameter uses on a particular case as like preprocessing data and how data are
classified and so on. In there also have include the statistical analysis and implementation

requirements.

Chapter 4: Experimental result and discussion

This is the most important section in this research project where discussed about all the evaluations
also showing all the mathematical terms. In this section every experimental results and analysis
provided with its description. Where every experiment and analysis is related with mathematical
term which helps to create methods model and getting proper result in this research project. Web
application and Smart application system result view and description provided and get to know
that how it can works in real life. At the end of this section there given a short note which
summarized this section.

Chapter 5: Summery, Conclusion, Recommendation and Implication for future research

In very shortly, the whole research project described or summarized in this section and reported
all those things which is available or not available. This section describes more about
recommendation and this projects further implication. At present, machine learning is delivering
breakthroughs in other sectors as well as in the health sector and, as a result, it can be said that the
ultimate result of our research project can helps to think others for more advanced research in this
field and Healthcare sector with also the stream of awareness will go a step further by this research

project we hope.

©Daffodil International University 4



CHAPTER 2

BACKGROUND

2.1 Introduction

There are a lot of other countries like ours, there is a means of becoming breast cancerous where
survival rate is low. On the other hand people generally takes it as a cursed and dislike this person
actually who needs treatment. To get rid of this curse, we need to expand our research work on
these issues. The way our previous researchers applied their algorithms and get good detection
result to move forward. In before, they work same type of works which has been done in different

way which has helped us a lot for sorting that which algorithms to work with.

2.2 Related Work

Many researchers are proposed their works in different themes and motivated by many ways to
detect or identifying this topic related issues. Many researchers applies different methods and the
results have been varied. So, this research work is not the very first time which has been done and
scholars are have been done almost same sort of work such as-

In a study [6] breast cancer is discussed about the people of India. They proposed that the main
reason of Breast Cancer in India are treatment in advanced stage of the disease, lack of awareness.
They also included that the development of breast cancer among the 30-50 years are much higher
than 50-70 years in recent time and the survival rate is very poor. The motive of their paper is to
generate awareness about self-breast examination in women and promote the idea of installing
mobile health apps to prevent breast cancer. Their main objectives were to develop questionnaires
of discussion based on FGD model (Focus Group Discussion), UTAUT model (Unified Theory of
Acceptance and Use of Technology) [7]. They also discussed about the statistical result. Their
main focus was to outcome about reason to use the breast cancer checking mobile app for the
doctors and the patients.

According to Improving Outcomes from Breast Cancer in a Low-Income Country: Lessons from
Bangladesh [8] they have reviewed about 238 Breast Cancer case records at the tertiary care
government hospital, Khulna Medical College Hospital found that the cases were confirmed
through tissue diagnosis and clinically the cases ware over two-year period and most of the cases

were found in Stage 111+ and one-fourth women had lumpectomy surgery and removed tissues
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without any additional treatments. They also added that about 34% women don’t know about the
treatments of the breast cancer cases amongst 245 rural Bangladeshi women. They also stated a
record about 238 new cases 20007-2008 in Khulna medical hospital where 4% cases were in stage
(1) and (I1), about 87% were in stage (111) and 9% were found in stage(IV). In this paper they also
demonstrated about the obstacles for the women of the Bangladeshi rural and urban area.

Hossain et al. [9] in this study they reviewed about Epidemiology, Risk factors, Pathology,
Diagnosis and Treatment of Breast Cancer in Bangladesh perspective. They highlight and
differentiate to the developing countries with Bangladesh about lack of breast cancer awareness,
inadequate access. Most of the women are unaware of breast cancer and cannot diagnose early
where early detection has a vital impact on overall results of treatment. They introduced an
ambitious female-based primary healthcare strategy focusing on education, screening and early
detection of breast cancer in Bangladesh, keeping in mind all these problems.

Yue et al. [10] in this study they focused on Machine Learning Techniques and their Applications
in Breast Cancer diagnosis and prognosis [11]. They included Artificial Neural Networks (ANNSs),
Support Vector Machines (SVMs), Decision Trees (DTs), and K-Nearest Neighbors (k-NNs) all
those Machine Learning Techniques in their work. They uses their primary data which was drawn
from the Wisconsin Breast Cancer Database (WBCD). This is the benchmark database for
evaluating the outcomes through various algorithms. They got different accuracy from different
Machine Learning algorithm. They get from ANNs- 98% accuracy, in SVMs- 97.2% accuracy, in
K-NNs- 98.25% accuracy.

Asri et al. [12] in this study they uses different algorithms for make a better decision in Diagnosis
and Analysis and get the performance comparison between different Machine Learning. They
included Support Vector Machine (SVM), Decision Tree (C4.5), Naive Bayes (NB) and k Nearest
Neighbors (K-NNs) those Machine Learning Techniques in their work. From their work they get
the best accuracy which was SVM- 97.13% with lowest error rate. They uses on their work the
Wisconsin Breast Cancer (original) datasets.

Mihaylov et al. [13] they discussed about the main factors, used to predict survival time is the
originally developed tumor-integrated clinical feature, which combines tumor stage, tumor size,
and age at diagnosis. In their studies they uses different types of Machine Learning techniques
which was provide the promising outcomes and analysis of their research work shows an

advantage of the Linear Support Vector Regression (LSVR), Lasso Regression (LR), Kernel Ridge
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Regression (KRR), K-Neighborhood Regression (KNR), and Decision Tree Regression (DTR).
They uses two datasets on their work which shows good performance and no data losses. On their
study the cross-validation for accuracy get the best performances.

Liu et al. [14] they proposed different Machine Learning methods for automatically identify cancer
cells and after the higher detection accuracy to remove internal subjective human factors in the
process. They work in this paper, the Logistic Regression (LR) algorithm of Sklearn Machine
Learning library is used to classify the data sets of breast cancer (diagnosis). Twi features are
selected for showing the result which are maximum texture and maximum perimeter and their
classification accuracy is 96.5%.

Park et al. [15] they experimented the Machine Learning method via using a custom-built
microscope-compatible micro-indentation system. They uses pathological images on this
indentation and each indentation labeled as either it is “Normal” or it is “Cancerous”. They applied
Support Vector Machine (SVM) method. They obtained the classification accuracy outcome from
entire breast tissue samples and the accuracy outcome is 76.20% = 9.28%.

Chaurasia et al. [16] they make comparison between different kinds of Machine Learning methods
which are actually well performance based supervised learning classifiers and find the best
classifier in Breast Cancer datasets. Such as Naive Bayes (NB), SVM-RBF kernel, RBF Neural
Networks, Decision Trees (J48) and simple CART. In their research they shows that Support
Vector Machine (SVM-RBF) kernel is more accurate than other classifiers. From SVM method
they get the accuracy outcome 96.84%. In their work they also uses Wisconsin Breast Cancer
(original) datasets.

Sharkas et al. [17] used the Discrete Wavelet Transform (DWT), the Contour-let Transform {CT}
and the Principal Component Analysis (PCA) methods for prominence expulsion. It is able to
detect Normal and Abnormal Tissues from that system and it classifies the Malignant and Benign
Tumors. Their success rate was achieved almost 98%.

Ragab et al. [18] after Discrete Wavelet Transform (DWT) method they also make a comparison
between Support Vector Machines (SVM) and Artificial Neural Networks (ANN) for classifying
Normal, Abnormal Tissues and Benign, Malignant tumors was introduced. In that comparison they
get the detection rate or accuracy which was 96% for ANN and 98% for SVM.

©Daffodil International University 7



Wichakam et al.[19] used the Deep Convolutional Neural Network (DCNN) and Support Vector
Machine (SVM) from Machine Learning methods. The sensitivity achieved was 98.44%. In this
work they uses the INbreast Dataset.

Ahmad et al.[20] they implemented three Machine Learning techniques in their work which are
Decision Tree (DT) (C4.5), Support Vector Machine (SVMs), and Atrtificial Neural Network
(ANNSs) for develop their predictive models. The main thing is in their work that they would try to
compare the performance between these three well known Machine Learning algorithms with their
dataset where data will through via it’s Sensitivity, Specificity and Accuracy. They collect their
datasets data from an Iranian Center for Breast Cancer (ICBC) program and patients were
registered from 1997 to 2008. In their dataset it had been contained 1189 records, Where the
Predictor variable was 22 and one outcome variable was also included.

Delen et al.[21] used Artificial Neural Networks (ANNs), Decision Trees (DT) and Logistic
Regression (LR) and they analyze a largest dataset which is the SEER cancer incidence database

for develop the prediction models of breast cancer survival.

2.3 Research Summery

On the basis of early related work they applied different kinds of techniques like Support Vector
Machine (SVMs), K-Nearest Neighbors (KNNs), Artificial Neural Network (ANNs), MLP and
some people also apply Convolution Neural Network (CNN). Where Support Vector Machine
(SVMs) algorithm work well in every study for doing prediction and detection and also diagnosis

and prognosis.
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2.3.1 Risk factors

From this case study and survey, there have found that most common risk factors-

Age 74 (18.2%)
Family history of breast cancer
Dense Breast Tissue

Drinking Alcohol/Smoking
Ocecupational hazards

175 (43.1%)

86 (21.2%)
87 (23.9%)

33 (B.1%)
MNone

Using Bra 2 (0.5%)

Food Habit |—1 (0.2%)
Unhygienic food | 4 {0.2%)
Uses of body spray 1 QGE%}
obesity}—1 (0.2%)

1(0.2%)
-1 (0.2%)
| Don't know |4 (0.2%)

For Mutation of genes |—1 (0,2%)

0 20 40 60 80 100 120 140 160 180 200 220

135 (33.3%)

| Don't know

Figure 2.1. Breast Cancer Risk factors chart

Age Unhygienic Food Use:;’r;e“y ‘
Family history of Occupational Using Bra
Breast cancer Hazard

Dense Breast r— Drinking
Tissue ‘ Alcohol/Smoking

Figure 2.2. Common Risk factors

After doing a survey we got that results of percentages which define that how much peoples are
knows about breast cancer risk factors and we also searches to know about any new risk factors
from the people. By using this percentages of results we found that common risk factors which is
in Figure 2.
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2.3.2 Stages of Breast Cancer

Stages are the process that physicians use to assess the size and location of a patient’s cancer. This
information is required for the determination of the optimal form of treatment. Breast Cancer can
be classified into stage O to stage IV according to the size and nature of spread. Various studies
were taken to determine the age variation. According to a study of Chattagram maa-O Shishu
Hospital Medical College states that most of the malignant lesions are above the age of 40 years.

About 50 patients took part in that study and the outcome is shown in the graph below.

Informaton about age Tor Broast Cancor

2]

o L1

1420 2130 3140 4150 = &0

Series 1

Figure 2.3. Ages for Breast Cancer chart
Source: Study on Clinical Presentation of Breast Carcinoma of 50 Cases (Chattagram Maa-O-Shishu Hospital
Medical College Journal Volume 13, Issue 2, May 2014)

Some information also came to front about the stages of the affected patients from this study. This
study shows that 76% of the total patients were having advanced carcinoma breast (Stage Ill, 1V)
at the time of reporting. Displayed table shows the data of the outcome.

Table 1. Patient’s Stages
Source: H.D.N. M. M. B. A. A.J. B. Mosammat Mira Pervin, Study on Clinical Presentation of Breast Carcinoma
of 50 Cases, Chattagram Maa-O-Shishu Hospital Medical College Journal, 2014, PP. 09.

Stages Number of patients Percentages (%)
Stage-I 5 10%
Stage-Il 7 14%
Stage-lll 27 54%
Stage -IV 11 22%
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Almost all the studies reached the outcome as we do through our survey. So we can assume that
women above 40 years are in the most critical situation.

The current state will fall to pieces if early attention is not given. So, necessary steps must be taken
by policy makers and health professionals to be aware the general female population about breast

cancer.

2.4 Scope of the problem

In our project has been working on some of the main parameters that make it easier to classify
algorithms. And the precept scope of our research project works is to outline the optimum
algorithm in terms of classification to find the actual types of Breast Tumor which is associated
with Breast cancer. The major goal of this research project is executed with the comparative overall
performance analysis between KNN and SVM. After that Machine learning prediction result it

will push to the web application section and Smart application section for directly using by user.

2.5 Challenges

Data is a very valuable thing in a research project and finding data is a matter of hard work. The
Health related work for analysis the most faced problem is Data. For us, nothing has happened in
terms of data collection, and it was a challenge for us. When we did the survey, we had to go
through a lot of frustration at first to get the data, but later it changed dramatically and we were
successful in getting the data. Another challenge arose when we went to establish machine learning
with the part of web application. We want the user to be aware of a successful outcome according
to their information and according to the machine learning analysis prediction. Eventually we

reached our goal and were able to complete the project.
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 Introduction

The main part of the work of a research project is its methodology. This is because, through
methodology, a research project is able to move forward step by step and achieve perfection. It is
possible to discover new things through the correct modes of methodology and proper planning.
As a result, we have also worked on breast cancer datasets through various procedures. Actually
Breast cancer dataset can be related to a number of things, in which there are two main ways for
prediction or analysis: report based or image based. With regard to health systems, it is impossible
to obtain image-based data. So we worked with the mammogram report based dataset and
integrated the machine learning method into the web and smart applications with the user in mind.

Data Collection

+

Data Preprocessing

N o~
P ‘L e
Train & Test
(By using |
h_ Algorithmm) L

Evaluation

IT Recognized

Implement to the
Real lite device

Figure 3.1. Block diagram for the propounded methodology
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3.1.1 Breast cancer from survey

An online survey was arranged which aimed to assess the level of knowledge about breast cancer,
risk factors and early warning signs. The study emphasize on the participants occupation, age and

also the family history of breast cancer.

Around 406 responses were found where the participants are from seven countries and most of the
participants are from Bangladesh (98.5%), India (0.5%) and Nepal, Scotland, Nigeria, Russia
(0.2%). Whereas, Female participants are 55.7% and Male participants are 44.3% and there most
ages are 16-24 (80.3%).

@ Bangladesh
@ India

@ Nepal

@ China

@ Scotland
@ Nigeria

@ Russia

Figure 3.2. Participants Countries

P Male
@ Female

Figure 3.3. Participants Gender
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Responses have been reported from 79.6% participants have heard about Breast cancer those who

were mostly students (86.9%) and connected with different types of occupations.

@ Student

@ Housewife

® Teacher

@ Service holder

@ Cinematographer
@ Graphics Designer
& Job holder

Figure 3.4. Participants Occupation

This Survey shows that 1.5% participants are invaded by Breast Cancer and they discover that
via- Found most of as a result of another test or investigation where the percentage were 27.3%
and second most is a lump, Had bleeding (discharge or other symptoms)and Had a mammogram

where the percentage were same 18.2%.

Found a lump 2 (18.2%)

Had 2 mammogram -2 (18.2%)

Had bleeding, discharge ar ather symptoms 1(9.1%)

As a result of anather test or investigation 3 (27.3%)
Nothing 1(9.1%)
| Don't know 1(9.1%)
| don't face it 1(9.1%)
| don't have any idea 1(9.1%)
0.0 0.5 1.0 1.5 20 2.5 3.0 35

Figure 3.5. Breast Cancer finding sources

The survey we have been through the most common symptom of breast cancer is found that “a
new lump or thickening in one breast or armpit that is different to the rest of the breast (48.3%)”
and other most symptoms percentages are found as, Size and shape: if one breast changes in size
or shape (40.4%), Rashes on or around the nipple (26.4%), Nipple changes: if a nipple becomes
inverted (pulled in), changes shape or points differently (26.4%), Discharge or fluid (not milky)
from one or both nipples (24.6%), Pain or discomfort in the breast or armpit that is not related to
your periods (23.6%), Skin changes: puckering, dimpling, inflammation or redness of the skin

©Daffodil International University 14



(17.2%), Swelling under the armpit or around the collarbone (6.7%). In this survey it also shown
that, 0.2% participants they don’t know about that symptoms and none percentages (31%).

Size and shape: if ore breast changes in size or shape

A new lump or thickening in one breast or ammpit that is different to the rest of the breast
Skin changes: puckering, dimpling, inflammation or redness of the skin

Nipple changes: if a nipple becomes inverted (pulled i), changes shape or points differently
Rashes on or around the nipple

Discharge or fluid {not milky] from one or bath nipples

Pain or discomfort in the breast or ammipit that is not related to your periods

Swelling under the armpit or around the collarbone

None

| Don't know

-164 (40.4%)

96 (23.6%)

126 (31%)

0 25 50 T 100 125 150 175 200 22 280

Figure 3.6. Awareness of Breast Cancer Symptoms Chart

3.1.2 Use case Diagram

A

P

BC patient

Figure 3.7. Diagram for general user

Follow this above diagram in the below given explanation about mobile application general user

features (proposed)-

Got health tips- General User will get health tips which helps them for doing confrontation.

Can do self-check- If a general user know the checking steps which helps them to check their
own-self and match with symptoms then they can measure that they are already victimized or not.
Can identify the tumor type (if cancer exist)- After a user self-check and their provided matched

symptoms data they can identify that in which tumor type they have.
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/
\
BC patient \

@
=]
@

Figure 3.8. Diagram for cancer patient

Follow this above diagram in the below given explanation about mobile application breast cancer
patients features (proposed)-

Can view the story of survivals- The story of a survivor will inspire a cancer patient that they can
also survive their-self.

Find the side effect of chemo & do’s- Side effects of chemotherapy are usually temporary and
most can be controlled.

Post your questions- Post your unknown all the question for your betterment.

FAQ- Frequently Ask Questions.

Search best BC hospitals- For your better treatment and also considering the financial aspects it

will help to find out your best BC hospitals.\
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3.2 Research Subject and Instrumentation
3.2.1 Machine Learning Intelligence Library

With other Scientific Computing Libraries ' useful resource such as Numpy [22], SciKit-learn [23],

Pandas [24] are used in this study to implement the Machine Learning algorithm.

3.2.2 Techniques

Actually Machine learning techniques are deeply attach with Data Mining techniques because it’s
all about data. Those techniques are in collusion with another. In this study, we used K-Nearest
Neighbors (KNN) [25] and Support Vector Machine (SVMs) [26] machine learning technigue to

predict the types of Breast Cancer Tumors.

K-Nearest Neighbors (KNN) [25] is a classifier and regression. It actually classify directly from
dataset when data are loaded and by using number of K (k=1) and predict that how closest data are

taken. By this classification it reveals the stage of breast cancer.

New example
to classify Class A

*x *___J. Class B
* g K[

,; *rf * "ﬁ ‘1“
'I" Ix I{ ; ; I r‘ ‘
NN _. A /A

. - ,
~_ k=7 -

""-n-—-""#

Y-AXis

X-Axis

Figure 3.9. K-Nearest Neighbors (KNN) classification for Breast cancer

On the other hand, Support Vector Machine (SVM) [26] is an emerging effective Machine
Learning approach to classify cases. SVMs were used to vary of issues and they've been successful

in sample focus in Bioinformatics, most of Cancers Prognosis [11] and more.

©Daffodil International University 17



SVM is an algorithm of maximum margin classification rooted in the theory of statistical study.
This is the method for both linear and non-linear data classification. It makes use of a Non-linear
mapping technique to radically change the original education records into a greater dimension. It
performs classification duties by way of maximizing the margin separating both instructions while

minimizing the classification mistakes [27].

Here in the below figure-1 shows the Support Vector Machine (SVMs) topology-

Figure 3.10. Support Vector Machine (SVMs) Topology

3.3 Data Collection Procedure

For the purpose of training out model we checked many sector including hospitals and contacted
with personals to collect data. But is a matter of great sorrow that we were unable to gather enough
data. We visited Delta Hospital but they refused to share their data set. We also contacted with an
organization named Breast Cancer Awareness Society. They also could not able to help us with

dataset.

After doing a lot of things here and there we decided to collect dataset from internet. But all of
those were out dated. Throughout some research we were able to find a dataset about
Mammography report which is used in our project. The dataset was from data.world
Mammographic masses repository [28] [29]. And it was shared by JULIO CARDENAS-
RODRIGUEZ. It was produced in 2015 which is the newest of all that we checked.
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3.4 Statistical Analysis
3.4.1 Data preprocessing

Often data is scattered in a dataset, making it difficult to get accurate results. That's why it's very
important to do data pre-processing. Various parameters through which the actual results can be
obtained when the prediction is performed have been adjusted from this dataset which for it can
improve to get actual accuracy and attain better performance.

3.4.2 Using K-Nearest Neighbors (KNN) and Support Vector Machine (SVM)
algorithm:

According to the ideas of previous researchers and their work experience, we have come to
realize that compared to all other algorithms, K-Nearest Neighbors (KNN) [25] and Support
Vector Machine (SVM) [26] algorithm this two are uses very much for predicting Breast cancer

detection and improving accuracy with better performance.

3.4.2.1 K-Nearest Neighbors (KNN)

k-Nearest Neighbors (KNN) is one of the Supervised Machine learning algorithm [30] from others
and it easy to implement. After data preprocessing this data are loaded with initialize of K by
increase and decreases that k of number which using for classifier and regression. Though this
algorithm is significantly slower of predictors but it has been able to bring good results in the field
of prediction.

3.4.2.2 Support Vector Machine (SVM)

Statistics show that Support Vector Machine (SVM) was most often used for breast cancer
prediction. It can be used for classification, regression and also different tasks for analysis.
Actually in SVM there create a model and if classification is linearly separable then SVM fits the
decision boundary which is described the closest points in every class by using the biggest margin.

Usually known as the Maximum Margin Hyperplane (MMH) [31].
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3.5 Implementation Requirements

For our research project we developed our methodology to implement and get the proper result
which is absolutely works to predict the Breast Cancer tumor types which is Benign [4] or
Malignant [4]. The whole research and project implementation developed by many steps. But for
research purpose the major steps are divided into three part for find out the best result.
Implementation steps are like:

Step1:
Data Pre-processing

¥

Step2:
Apply Classification Algorithm
(KNN or SVM)

Step3:
Find the best Result

Figure 3.11. Three major part of Methodology

©Daffodil International University 20



CHAPTER 4
EXPERIMENTAL RESULT AND DISCUSSION

4.1 Introduction

This section represent all the results which we got from using all the methodologies of machine
learning techniques. In the above description we describe that we applied different types of
algorithm or techniques on breast cancer dataset in our research project which for we got different
types of results and it helps to take us the decision that which algorithm is best for prediction. In
this result section there also provide web application and smart application user interfaces which

related with support vector machine (SVM) to showing users the predicted result.

4.2 Experimental Results

After data preprocessing stage we apply that to the K-Nearest Neighbors (KNN) [25] and also to
the Support Vector Machine (SVM) [26] classifier. Whereas from K-Nearest Neighbors (KNN)
[25] classifier we got 71.02% classification accuracy. On the other hand, from Support Vector
Machine (SVM) [26] classifier we got 81.29% classification accuracy.

4.3 Descriptive Analysis
4.3.1 Training, Testing and the Validation of the model

We created separately training data, testing data and validation data from our dataset for find out
the performance of the model. For the training session we used the training set. Actually the model
is initially fit on a training dataset [32]. When this time we train the data to test the quality of the
model, we used the validation set to help tuning the model's hyper-parameters. At last we used the

test data for finding out the performance of final model performance.

4.3.2 Model performance

Confusion matrix [33] is widely used for classification model performance justification. It operates
on a set of testing dataset where the true and real values are familiar. In figure-16 it represents a
drawing this is our proposed model confusion matrix [33]. In confusion matrix the entries are True
positive (TP), False Positive (FP), True Negative (TN), False Negative (FN) rate for each type of

dataset.
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The overall performance of the classifiers in breast cancer detection can be measured from the
confusion matrix analysis and determined below parameters.
Accuracy is the percentage measure of efficiently classified instances for all instances. It obtained

by this equation which is given on the below.

(TP +TN)
(TP+TN+FP+FN)

Accuracy = (33)

For those cases which are classified as positive, precision is correctly classified and calculated us
ing the equation,
o TP

Precision = —(TP T TP (34)
Recall is the calculation of the positive instance which can properly classified and can be
determined with the equation below,

TP

Recall = —(TP TN (35)
F-Measure is the combined precision and recall measure. It demonstrates how accurate the
classifier is and how reliable the classifier is. Use of F-measurements below for calculation.

2 = Recall * Precision

F—M = 36
easure Precision + Recall (36)

Sensitivity is the calculation of positive instances correctly assigned to a maximum number of
positive instances.
TP

Sensivity = m

(37)
Specificity is the calculation of negative instances correctly assigned to a maximum number of
negative instances.

TN

Sp@CifiCity = m

(38)
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malignant

True label

benign

Predicted label

Figure 4.1. Confusion Matrix for Breast cancer using SVM classifier

precision recall fl-score support

) 8.77 .89 0.83 217

1 8.87 8.73 0.80 216

micro avg 8.81 .81 0.81 433
macro avg 0.82 0.81 0.81 433
weighted avg 9.82 8.81 9.81 433

Figure 4.2. Weighted average performance parameters of SVM algorithm for dataset
Here, Precision = 82%
Recall/ Sensitivity/True Positive rate = 81%
F1-score = 81%
Specificity = 87% False Positive rate = 12%

4.3.3 Machine Learning to Web application

Since it is possible to discover new things through research, we want this user to use this new
invention directly. As a result, we wanted to bring machine learning and web applications to a
platform. Where a user can find out about his / her own predicted result by this platform by
providing certain information from his mammogram report and be aware of himself / herself. This
is just a simple and user friendly Single Page web Application (SPA). Here describe web

application front end design work in the below,
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4.3.3.1 Web application Home page

This is the Home page section when a user start browse on there then as a welcome screen he

reached in here.

w Breast Friend

M A SN G AWARENESS

TIME TO TAKE CARE OF YOURSELF

Figure 4.3. Web application Home page
4.3.3.2 About Breast cancer

Through this section, a user can learn about breast cancer. In addition to this, you can be aware

of the type of breast cancer (By clicking on the Benign type for get to know about benign also

they can get to know about malignant by clicking malignant).

w Breast Friend

ABOUT BREAST CANCER

TUMOR TYPES

Benign Melignant

Figure 4.4. About breast cancer
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4.3.3.3 Web application Scholars’ Quote

There have some very important inspirational speech which for a user can take inspiration that

breast cancer or any type of cancer can prevent by their willpower.

n .
x Breast Frlend HOME  SCREENING KNOWLEDGE HELLO, TANJED Lo6ouT

SCHOLARS' QUOTE

With Breast cancer, it's all about detection. You have to educate young woman and encourage them to do everything they have to do.

BILL RANCIC

°

Figure 4.5. Web application Scholars’ Quote

4.3.3.4 Web application Knowledge section

In that part a user can get knowledge about Breast cancer main Sign and Symptoms with its Risk
factors.

w Breast Friend WOME  SCREENING  KNOWLEDGE  HELLO, TANJED  LOGOUT

Q  SINGS & SYMPTOMS EE  RISK FACTORS

New lump in the breast or underarm. Not being physically active.

Thickening or swelling of part of the breast Being overweight or obese after menopause.
Irritation or dimpling of breast skin. Taking hormones.

Redness or flaky skin in the nipple area or the breast. Reproductive history.

Pulling in of the nipple or pain in the nipple area. Drinking alcohol

Any change in the size or the shape of the breast Family history of breast cancer.

Figure 4.6. Web application Knowledge section
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4.3.3.5 Web application Registration page

For a new user or if anyone want to register their own self then they to fill up and submit this

registration page. After registration process they can login by their information.

w Breast Friend

*By registering you will be recorded in to our syster

Figure 4.7. Web application Registration page
4.3.3.6 Login

After registration process a user can login to this web application and also if a user want to check
themselves then they have to login their own self. After login a user can screening themselves.

w Breast Friend

Figure 4.8. Web application Login page
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But if a user not register themselves and want to test screening then they get this message that they

have to register for testing.

.* Breast Friend HOME  SCREENING  KNOWLEDGE  LOGIN / REGISTER

Figure 4.9. Web Unregister user view(for login)

4.3.3.7 Web application Screening test page

In this part user can test themselves given their mammogram report information. The result is
directly driven by machine learning method and user can get the predictive result. Result shows

that which type of breast cancer or tumor they have.

¥ Breast Friend HOME  SCREENING  KNOWLEDGE  HELLO, TANJED  LOGOUT

BI-RADS assessment Age
Shape Margin

Density

SEE RESULT

Figure 4.10. Web application Screening test page
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4.3.4 Machine Learning to Smart Application
4.3.4.1 Mobile application Sign In page

If a user want to do screening test then he/she can test their own self by using that smart application on
their smart phone but at first they have to sign-In on application.

11:51 AM 0.0KB/s & Ll il = G

psername
Password
SIGN IN

Not Having an Account?

Figure 4.11. Mobile application Sign In page
4.3.4.2 Mobile application Sign Up page

We know that if we want to sign-In to the application then a user have to Sign-up by giving on
proper information.

11:51 AM 0.0KB/s 5 Lall il = GEY

SIGN UP

Full Name

Last Name

Email

Password

Date of Birth: mm/dd/yyyy

REGISTER

Already Having an Account?

Figure 4.12. Mobile application Sign Up page
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4.3.4.3 Screening

After the process of Sign-up and Sign-In then if a user want to do screening test then he/she has to
follow this process and have to give information from mammogram report and choose options as
like report have. If user do not want to screening test then they can get exit by using logout option

as like first picture in the below.

11:53 AM 1.8k8/s T Ll il F GD 11:53 AM 1217 PM

Breast_FriendApp Breast_FriendApp

SCREENING

Breast_FriendApp

SCREENING

Round

Welcome Aman, your session will
expire on Wed Nov 06 11:53:04
GMT+06:00 2019

Oval

Lobular
LOGOUT

SCREENING Irregular

value is 0

Figure 4.13. Do’s or Don’ts Figure 4.14. Enter Age Figure 4.15. Choose the shape

1217 PM (o 12:17 PM G a 12:17 PM

Breast_FriendApp Breast_FriendApp Breast_FriendApp

SCREENING SCREENING SCREENING

Iso

Circumscribe Low

Microlobulated g F Fat-Containing

Obsecure

l1l-Defined

Spiculated

Figure 4.16. Choose Margin  Figure 4.17. BI-RADS Assesment Figure4.18. Choose Density

Figure 4.19. Mobile application information for doing Screening test (from mammogram report)
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4.3.4.4 Result of screening test

If a user given all the information and press to the START as like the first picture in the below then
he/she get the prediction result by this application.

11:52 AM
11:52 AM

Breast_FriendApp

Breast_FriendApp

SCREENING RESULT

Figure 4.20. Submit Information Figure 4.21. Result view

Figure 4.22. Mobile application Result of screening test

4.4 Summary

On the above description we see that actually we uses two classifier. After applying this two

classification algorithm by using preprocessed dataset we got 71.02% accuracy for the -Nearest
Neighbors (KNN) [25] classifier. From Support Vector Machine (SVM) [26] classifier we got

81.29% classification accuracy.

We've been able to combine web and smart applications with machine learning.
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CHAPTER 5

SUMMERY, CONCLUSION, RECOMMENDATION AND IMPLICATION
FOR FUTURE RESEARCH

5.1 Summary of the Study

The persistent of the study was to show how Machine learning techniques are helps and plays an
important role in Health sector and how it can uses to predict the breast cancer tumor types. It was
an experimental research study that looked that how data can preprocessed and divide into the
three part (training, validation, testing) getting best accuracy and better prediction. We also
connect that Machine learning techniques to the web application and also smart application for
aiming to inform the user of the new systems and to make them aware. Because it is very important
for everyone to be aware of Breast cancer.

5.2 Conclusions

In this research project report we provided different types of machine learning methods
explanation and shows up front that data are processed and analyze data for diagnosis and
prognosis to detect and getting better result on breast cancer. ML technigues have shown their
exquisite potential to improve classification and prediction accuracy. After that preprocess the data
we apply different type algorithm which for we can find comparison between those of methods.
At the comparison result we got that Support Vector Machine (SVM) is quite well then K-Nearest
Neighbors (KNN) algorithm. On the other hand, with this successful rate of Machine Learning
algorithm and we applied that on the web application and also smart application.

5.3 Recommendations

On the basis of the result and better accuracy we recommend Support Vector Machine (SVM) [26]
algorithm. Because on the comparison of K-Nearest Neighbors (KNN) [25] algorithm and Support
Vector Machine (SVM) [26] algorithm it got 71.02% and 81.29% respectively.

5.4 Implication for Further Study

In the early we say that we work on this research project with mammogram report based
information of data. But there have some scope to do research one another type area which is image
processing dataset. In this research project we work from others datasets but in future we want to
work and analysis to our own dataset. On the project site we want to develop this web and smart
application in deeply which for a user can test and we can provide them all the predictions like,
which stages they belong in the current time, which level of breast cancer they have with more
user friendly.
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