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Abstract: Breast cancer is the most frequent cancer among
women after lung cancer. It is second popular cause of death in
the world. Breast cancer cells usually form a tumor (abnormal
tissue).There are two types of breast cancer tumors. thosethat are
non-cancerous, or ‘benign’, and those that are cancerous, which
are ‘malignant’. Early detection of cancer tumors can prevent its
mortality and can take respective precautions according to the
type of cancer tumor (either it is benign or malignant). The main
objective of this paper is to early diagnosis of the malignancy of
cancer tumorswhich helpsto decrease the death rate and helpsto
givemore lives. The selection of suitable deep learning technique
is a challenge for the diagnosis of breast cancer. So we created
model for prediction of malignancy of cancer tumorsusing neural
network to analyze risk levels that helpsin prognosis. It is useful
for a doctor to predict the stage of cancer and take respective
precautions
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I. INTRODUCTION

Breast cancer is the second most common cancer among
women in the United States 1. In the united states in 2019,
there will be around 268,600 new cases of breast cancer, and
an estimated of 41,760 women will die from breast cancer .
In recent years, incidence rates have expanded marginally by
0.3% every year Y.Death rates from female breast cancer
dropped 40% from 1989 to 2016. Since 2007 breast cancer
death rates have been consistent in women younger than 50,
however have kept on decreasing in older women ', These
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decreases are believed to be the result of finding breast cancer
earlier through screening and increased awareness, aswell as
better treatments ™. Breast cancer cells usually form atumor
that can often be seen on an x-ray or felt asalump. There are
two types of breast cancer tumors. those that are
non-cancerous or ‘benign’ and those that are cancerous,
which are ‘malignant’ ™. Malignant tumors are cancerous and
aggressive because they invade and damage surrounding
tissue. When atumor is suspected to be malignant, the doctor
will perform a biopsy to determine the severity or
aggressiveness of the tumor .A new technology is 3-D
mammography also called breast tomosynthesis?. This
procedure takes images from different angles around the
breast and builds them into a 3-D-like image and used to
detect breast cancer in advance ?.In this paper we proposed a
predictive model to detect whether the cancer is benign or
malignant in order to prevent a breast cancer at early stages
using machine learning techniques. Also estimate the
validation of the models.

Il. LITERATURE REVIEW

After reviewing the different literature showed that there
have been several studies on the early papers like prediction
of breast cancer using random forest, support vector
machines . Padma Priya and Sowmiya worked on the
prediction of breast cancer using classification algorithms
like Decision tree [.Shravya and pravalika implemented the
models using logistic regression, K nearest neighbor. There
experiments have shown that SVM is the best for predictive
analysis with an accuracy of 92.7% !°!.Puneetyadav also
worked on the prediction of breast cancer using decision tree
model and svm. The performances of the two models have
been evaluated using the statistical measures and found that
support vector machine model performance is better than
decision tree model on the prediction of severity of breast
cancer 9. All this papers generally predict the breast cancer
using different data mining techniques

In this paper we predict a breast cancer tumor is either in
benign state or malignant state using the neural network.®
The purpose of this research is to develop prediction models
that detect the cancer is benign or maignant and take
respective precautions to prevent it.[°

I1l. METHODOLOGY

In this paper, we are focusing on supervised learning; the
areawhere so far deep learning had the most successis neural
network."? Neural network helps to predict malignancy in
cancer tumors very
efficiently.™

Published By:
Blue Eyes Intelligence Engineering
and Sciences Publication (BEIESP)
© Copyright: All rights reserved.


https://www.openaccess.nl/en/open-publications
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.D5399.118419&domain=www.ijrte.org

Deep Neural Network Design and Implementation for Predicting Malignancy of Cancer Tumors

In order to perform the model we use a real data-set

connected to the detection of breast cancer tumors.!*? After
studying case studies, extensive literature reviews shows that
there are lots of factors influencing cancer.™ These factors
are identified and taken as attributes for this study. I This
data was collected by the University Of Wisconsin Hospitals,
Madison, Wisconsin, USA ], There are 10 columns and 699
rows, the last attribute in the dataset is class of the tumor and
it hastwo categorical values 2 indicates that tumor was found
to be benign and 4 indicates malignant .
Our goal isto prepare our neural network to predict if atumor
is benign or malignant, based on the attributes provided by
the data.™ The benign and malignant classes are related to
the digits 2 and 4. The last layer of our network which is
output layer ranges between 0 and 1 through its sigmoid
function . Moreover, neural networks generally work
better when data is set in the range from 0 to 1.*¥we will
therefore change the values of the class columns to hold a 0
instead of a 2 for benign and a 1 instead of a 4 for
malignant.[*¥ think it is easier to describe neural network asa
mathematical function that maps a given input to a desired
output.”® Neural network consists of an input layer, hidden
layers, output layer and a set of weights and biases between
each layer™ By applying the neural network to the
Wisconsin cancer dataset to predict the cancer tumor isbenign
or malignant based on the 9 attributes and exploring deeply
how back propagation and gradient descent works'®.

Hidden

Input

Fig .1 shows the deep neural network model with 3 neuronsin the
input layer, 4 in the hidden layer and 2 in the output layer.™*”

IV. ALGORITHM

In this algorithm the network is trained by repeatedly
processing the trained data set and comparing output with the
actual output.If anything differs between the outputs we got
from our network and the desired output then thisis called as
error.So after that weagain back propagate the output we got
from our neural network to the back layer of the neural
network till first hidden layer so that again our network will
assign different weight randomly to the layers .And try to
generate the output with lesser error than the previous time
and at every iteration our network output should be lesser
than the output of previoustime. So that after some iterations
we should get desire output and we keep on back propagating
the output from our neural network till our network trained
completely.® If the model sets its weights in way that it
gives correct output with trained set and neglects to generate
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the new samples outside the training set, in order to prevent
thistype of problems we generate 3 kinds of datasets.*? They
are trained set, validation set, test set. " Training set is used
to train the network, validation set is used to verify the quality
of the training and test set used to test the network with new
related data!®.

In this model we make another variable called threshold or
limit.1?®! 27128 1t will control our certainty threshold; how
close to 1 the output of the network should be before we
choose that a tumor is malignant by default it is set to 0.5 or
we can change according to our model 2 50 (31

V. RESULTSAND DISCUSSION

The Results obtained were based on the dataset of breast
cancer taken from University Of Wisconsin Hospitals,
Madison, Wisconsin, USA. We used neural network model to
predict the malignancy of cancer tumors. *4The model is
trained well on the dataset and we consider the output values
to be higher than 0.5 for output to be considered malignant.
We got the accuracy of trained dataset 100% shown in Fig.2
and accuracy for the validation set is 99.4% shown in the
Fig.3.
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Fig .2Training set with accuracy of 100%
—u
Acc: ©.9945854945854945
140
. Cfvalidation Set 120

100

Actual

Predicted
V]

Fig.3 Validation set with accuracy of 99.4%

V1. CONCLUSIONS

Cancer is one of the dangerous disease in the world.Now
a days many maching learning and data mining techniques
are used to classify tumor cells such as decision trees,
k-nearest neighbours etc.®™ But in this paper we tried to
classify the cancer tumor cells as benign and malignant using
neural network with good accuracy.
In future, accuarcy of neural network can be enhanced by
increasing neurons in hidden layer in order to improve the
performance of the model.
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