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Abstract: One of the most in demand research topic in today’s technology world is medical area and
cancer is one of them. The second main cause of death in the world is cancer. In 2015 about 8.8 million
people have died due to cancer. For the early detection of breast cancer several types of research have
been done to start the treatment and increase the survivability. Breast cancer affects the women mentally
as well as emotionally. The goal of this challenge is to provide a framework that uses a cancer medical
dataset as input and then analyses the dataset to produce findings that help medical experts better
understand the state of the disease. The majority of studies concentrate on mammography results.
However, incorrect detection in mammography pictures can occasionally result, endangering the patient's
health. Cancer that forms in the cells of breast is said to be breast cancer. The cancer should be cured if it
is diagnosed in early stage. So, with the help of machine learning algorithm the cancer should be
diagnosed early. Most of the women lives are affected by the breast cancer in all over the world.

There are two types of tumors that can be found in breast cancer i.e. malignant or benign. If a person is
having a cancer disease, then it will be categorized as malignant otherwise it is known as benign. In
2020, 685000 deaths and 2.3 million women diagnosed with breast cancer globally, somewhere in world
in every 14 seconds, a woman is diagnosed with breast cancer [1]. Patient life from the breast cancer can
be saved only if it is found in early stage; if it is diagnosed later then the chances of survival are less. If
the cancer is diagnosed early then the patient will get a better treatment. This study will concentrate on a
few machine learning methods for identifying if a breast cancer is malignant or benign. The Wisconsin
Breast Cancer Dataset, which was acquired via Kaggle, was used in this study. Our goal is to evaluate
how accurately various machine learning algorithms can detect breast cancer. These include Random
Forest Classifier, Decision Tree Classifier, Support Vector Machine, and K-Nearest Neighbors. All the
experiments are conducted on a Jupiter platform. After analyzing the accuracy of each algorithm the
most suitable one is Support Vector Machine that gives the better accuracy among all i.e., 98%.
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INTRODUCTION Breast cancer can be found physically, but it will

take a while. Therefore, it will make it difficult
for doctors to diagnose diseases. Globally, breast
cancer is the leading cause of mortality for
women. By 2030, such chronic diseases are
expected to claim the lives of over 23.6 million

particularly breast cancer in
is one of the most hazardous
in the world. Breast cancer
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people, according to the World Health
Organization (WHO) [1]. Breast cancer is the
most frequent cancer in women and has the
highest cancer death rate in Malaysia, where it is
confirmed that Malaysian women with breast
cancer present with the disease at a later stage
than women in other nations [18]. In Malaysia,
5% of women are thought to be at risk for breast
cancer, compared to 12.5% in Europe and the
US [19]. If symptoms emerge, breast cancer can
be quickly and easily detected. On the other
hand, many women with breast cancer do not
exhibit any symptoms. As a result, routine breast
screening is crucial for early detection [20].
Exceedingly few people are able to receive
therapy, and for those that do, it is usually very
expensive and difficult. Furthermore, taking a
lengthy time and delaying decisions may be a
factor in fatalities. Breast cancer is a chronic
condition that is difficult to treat. Therefore, the
automatic identification of cancer using multiple
diagnostic procedures is critically important.
Because of this, the majority of patients are
unable to pay for the cost of treating their cancer.
Breast cancer is fairly detectable if symptoms
start to occur. However, many women who have
breast cancer don't exhibit any symptoms. Breast
cancer is the most prevalent type of cancer in
women, both in terms of frequency and
mortality. Because of researchers' efforts and a
variety of early detection techniques, the
temporality rate has been declining over the past
few decades. According to different studies,
machine learning provides a higher level of
accuracy in matters relating to the medical area.
Over the past few years, breast cancer diagnosis
has seen a significant increase in the usage of
machine learning approaches. The accuracy of a
patient's diagnosis relied on the doctor's prior
expertise.  Although the diagnosis was
established over many years of observation and
investigation of various patient symptoms,
accuracy could not be guaranteed, as computer
technology advanced [2]. Breast cancer typically
affects women in their 40s and older. Breast
cancer should develop when the lobules, the
milk-producing cells in the gland, are aberrant
and divide quickly. In Malaysia, breast cancer is
the most common type of cancer that should
affect women [3]. A hard mass or lump in the
breast tissue is a sign of breast cancer. Only 78%
of women who have mammograms get reliable
diagnoses. The American Cancer Society
recommends that all women start annual
mammography at age 40, contrary to the U.S.
Preventive Services Task Force (USPSTF),
which suggests getting a baseline mammogram
at age 40 and starting yearly testing at age 50
[4]. The various machine learning algorithms
were employed for the diagnosis of both
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malignant and benign breast cancer. Recovery
from breast cancer is a lengthy process.
According to (WHO) [1], there would be a death
rate of about 23.6 million people by 2030]. The
98% survival percentage for breast cancer can be
increased with early detection [5]. The most
prevalent malignancy among women worldwide
is breast cancer. It is brought on by some breast
cells growing abnormally. There are various
types of breast cancer, and these cancerous cells
can travel throughout the body and harm the
entire body.

Breast cancer is a condition that affects people
on a regular basis in women between the ages of
40 and 50. Three diseases include lymphoma,
melanoma, and malignant thyroid development.
You can alter other risk factors, like smoking.
There is a need of Computer Aided Diagnosis
system using machine learning approach for the
diagnosis of breast cancer due to its extremity.
We are using various machines learning
algorithm to check the accuracy of different
algorithms. From Decision tree classifier 0.92
accuracy have been achieved, 0.95 accuracy
from Random Forest classifier, 0.95 from K-
Nearest Neighbors, and 0.98 from Support
Vector Machine. Therefore, we are getting the
higher accuracy from Support Vector Machine
after comparing all the algorithms.

2. LITERATURE REVIEW

Nagqa et al. employ 1120 MCs from 76 clinical
mammograms. The primary goal of this support
vector machine application is to find clusters of
microcalcifications in digital mammograms. It is
founded on the idea of minimizing risk [6]. For
the diagnosis of breast cancer, Maglogiannis et
al. employ the Wisconsin Prognostic Breast
Cancer Dataset using the SVM algorithm [7]. In
order to predict cancer, Thongkam et al. used
Adaboost and random forest. The author
believes that random forest provides the best
accuracy, and in the future, ARBF algorithm was
utilised [8]. While computing future ROC values
using the WDBC dataset, Mert et al. employ
SVM, which provides a greater accuracy of
94.1%; however, Srudy states that accuracy is
decreased when using ICA. [9]. Hussain et al.
uses 10-fold cross validation for accuracy,
sensitivity, and specificity. The main purpose of
using different SVM kernel to compare the
accuracy and use the evaluation on 5X2 cross
validation SVM Mahalanobis gives best
accuracy and in future different kernels were
combined to give better accuracy [10].
Nematzadeh et al. uses WBCD and WDBC
dataset where they compare DT, MLP, SMO
algorithm where SMO gives the higher accuracy
[11, 12]. On the Wisconsin Breast Cancer
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Dataset, Bazazeh et al. compare the precision of
three machine learning techniques. According to
the research Ann has the higher accuracy [13].
Islam et al. uses SVM and KNN to compare
accuracy of algorithm where SVM gives the best
accuracy and in future larger dataset is used [14].
Sengar et al. uses two algorithms i.e., Decision
tree classifier and Logistic Regression. Decision
tree gives the best accuracy, they trained their
machine using multivariate regression, they are
using 570 rows and 32 columns [16]. Ara et al.
collected data from Fine Needle Aspiration
(FNA) and using SVM, LR, KNN, DT, NB, RF

ISSN(E) 2322-0821, ISSN(P) 2394-9910

and compare these algorithms whereas, support
vector machine gives the higher accuracy [17].

Velliangiri

et al
repository and compares

uses

dataset from UCI
different machine

learning algorithm such as LR, SVM, NN, RF,
KNN, and LDA where LDA gives the higher
accuracy i.e., 97% in future DICOM images
were used to predict breast cancer. Divya et al.
used dataset from UCI repository, DICOM
images were used in future to predict cancer.

Summary of Literature Review

Reference Methodology Dataset Results Limitation Future scope

[6] 2002 SVM The University of | SVM 94% More training time | The effectiveness of
Chicago and should be need the trained classifier
Department of can be  further
Radiology enhanced by the

SEL scheme.

[7] (SVM) (WDBC) and the | SVM Probably,svm An efficient voting
(WPBC) datasets o doesn’t work well | classification system

2006 (96.91%) with larger dataset | should be deployed
as requires higher | to find out best
training time. perform algorithm.

[8] 2008 AdaBoost , Database- WEKA AdaBoost 88.90% Can make  the | Utilizing the ABRF

. prediction  process | technique in larger
ABRF, Is)i}taset-. in al RF 94.30% slow data sets for
rinagarind hospita : oot
C4.5, and RF PR | ABRF 94.40% investigation
C4.5 85.20%

[9] 2011 (SVM) (WDBC) data set (SVM) 94.41% ICA will decrease-s | In  addition, the
the accuracy and | receiver operating
sensitivity characteristic (ROC)

curve and its
Values criterion values have
computed

[10] SVM WBCD from the | SVM RBF 96.74%, | The performance is | research into

University of | SVM polynomial not considerably | combining various

2011 California's . impacted by the | kernels for better

Machine Learning 96.79%, SVM feature subset | detection outcomes
Repository Mahala Nobis | selection.
97.06%, and
SVM sigmoid
96.13%
3
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[11]72012 DT (J48), (MLP), | Database- WEKA | NB 95.9943 | Combination of | Use of images to
(NB), (SMO) base %,MLP 95279 %, | different algorithm | predict breast cancer
on knn. Dataset- J48 95.1359 %, is  difficult  to

analyze
WBCD, WDBC | gm0 96,9957 %, | >
IBK 94.563

[12] DT, NB, (WBC), (WDBC) | Svm-linear 97.63 May be out of | The Genetic

and (WPBC) memory error | Algorithm and

2015 NN, SVM Svm-mlp 96.13 occurred Particle Swarm

Svm-rbf 95.91 Optimization
methods can be used

NN 98.09 Decision to arrive at the value

Tree 93.35 Naive of k.

Bayes 97.14

[13] (SVM), (RF) and | Database- WEKA | Recall values It can handle only | May be images were
(BN) . small datasets used to  predict

2016 Dataset- SVM97.0% breast cancer

RF96.6%
WBCD BN97.1%
Precision values
SVM97.0%
RF96.6%
BN97.2%
Area under ROC
values SVM96.6%
RF99.9%
BN99.1%
[14] 2017 SVM, KNN Database- WEKA SVM 98.57% Doesn’t work well | Images were added
. when dataset has | in future to predict
Dataset- KNN 97.14% more noise the cancer.
WBCD set from
UCI machine
learning repository
dataset
[15] 2019 NB, J48, RBF, | WDBC from an | NB97% Doesn’t work with | Compare the data
SVM online data mining o larger dataset with larger dataset
repository of the 148 93.41%
University of | RBF 96.77%
California(UCI)
SVM 97.07%
[16] 2020 (LR), and WDBC LR 0.94% Sometime Compare the dataset
calculation become | with more
4
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(DT) DT 0.95% more complex algorithms to
predicts better
accuracy

[17]2021 SVM, LR, MLR, | Wisconsin  Breast | LR 94.4% KNN | It is very sensitive | Add more function

KNN, DT, RF, | Cancer Dataset | 95.8% DT 95.1% | to unrelated features | and work on larger

NB from UCI repository | NB 92.3% dataset

RF 96.5% SVM
96.5%
[18] L.R., SVM, N.N., | dataset from the | LR 88.75 Check the accuracy | DICOM images is

R.F., KNN, and | UCI repository with other | used to  predict

2022 LDA SVM 94 NN 65 techniques for better | breast cancer
RF93 KNN 91.21 output
LDA 97

3. FINDING AND GAPS

e According to (Naqa et al., 2002) only svm is
used more algorithms are used in future to
predict better outcome [6].

e According to our study (prateek et al.,
2020).al (LR), and (DT) were used and in this
calculation becomes more complex [16].

e  According to our study (Thongkam et al.,
2008) are using AdaBoost this makes the
prediction process slow but this should be
able to extracting methods [8].

e According to literature review (Bazazeh et al.,
2016) uses (SVM), (RF) and (BN) were used
to predict breast cancer but in future images
were used to predict [13].

e According to our study (Yang et al., 2002)
predicts that SVM gave the higher accuracy in
most of the research paper as after comparing
the different algorithms [6] [7] [13] [14] [15] .

e  Author to our literature review (Yen et al.,
2022) uses L.R., SVM, N.N., R.F., KNN, and
LDA in LDA gives the higher accuracy and
DICOM images were used in future to predict
breast cancer [18].

e According to our study WHO WBCD is used
in various algorithms so, in future large
dataset were used for predicting breast cancer
[17].

4. METHODS USED

In this setup we are using machine learning
techniques for the intelligent breast cancer
detection. This setup focuses on four steps to make
a decision. How to extract data and combined data
from different health system that what’s the phase
will do, and phase two includes how to store large
amount of medical data. To train the data of cancer
disease dataset machine learning based classifier
approach should be used in phase three. Therefore,
phase four predict the output for the breast cancer
detection client.

International Research Journal of Engineering & Applied Sciences | irjeas.org

We are using the following machine learning
classifier-:

SVM

The main objective of the SVM approach is to
locate the hyperplane in an N-dimensional space
that clearly classifies the data points. The attributes
that we entered determine the hyperplane's
dimensions. Suppose, if we are entering only two
features then the hyperplane is only a line,
therefore if we entered three features then the
hyperplane will be 2-D. Implementing SVM is
more different as compared to other machine
learning algorithms. It can handle multiple
continuous values.

Decision Tree Classifier

Decision node and leaf node are nodes which are
present in the decision tree. To make any
decision, decision node is used and having multiple
branches, the decision node that do not contain any
further branch then there output will be leaf node.
It starts with a root node and expands with further
branches and builds a tree like structure that’s why
it is called decision tree.

Random Forest

That contains a various number of decision tree on
a various subset of given dataset is said to be
Random forest classifier. It should improve the
accuracy of dataset. Each tree's output is predicted
by the random forest, which may then anticipate
the overall outcome based on the majority of
predictions.

K-Nearest Neighbors

K-Nearest Neighbors forecast datapoint values and
further award fresh datapoints a score based on
how closely they resemble points in the training
dataset.
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Data Collection

In this study, the Wisconsin Breast Cancer Dataset,
which was obtained from Kaggle, was used. Breast
cancer dataset has 569 rows and 33 columns, but

Accuracy %

only 357 benign and 212 malignant cells are

ISSN(E) 2322-0821, ISSN(P) 2394-9910

present.
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Figure 1- Comparative result for detection of Breast Cancer

5. CONCLUSION & FUTURE SCOPE

Most of the women deaths occur in all over the
world because of breast cancer. Without the aid
of machine learning techniques, early detection
is impossible. So, in order to assess whether the
tumor is malignant or benign, several machine
learning techniques are employed. We are trying
to finding the best result through the Support
Vector Machine Classifier. But some other
techniques were used to get the better output. DT
gives the accuracy of 0.92% whereas RF and
KNN gives the accuracy of 0.95% and we are
obtaining the higher accuracy from SVM i.e.,
0.98%. From these results, we can understand
that SVM performs better and give the better
prediction.

In the future, we may be able to predict breast
cancer using deep learning techniques or photos,
improving both diagnosis and prediction. The
goal is to maximize accuracy while lowering the
mistake rate.
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