IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 10, 2017 | ISSN (online): 2321-0613

Early Detection of Breast Cancer using Soft Computing

Amjad Khan! Zahid Ahmed Ansari?
!Department of Electronics and Communication Engineering 2Department of Computer Science &
Engineering
12p A College of Engineering Mangaluru-574153, India

Abstract— Breast cancer is the most harmful of all types of
cancers that leads to the death of women. The initial
screening test for breast cancer is made using
Mammography. Masses, Calcification and Architectural
distortion are the three major signs notable as causes for
cancer recognized using mammogram images. Soft
Computing methods provide solutions to biologically
inspired problem of medical domain like breast cancer.
Neural Networks, Fuzzy Logic and Genetic Algorithms
contribute novel algorithms to deal with breast cancer.
Breast cancer can be diagnosed using soft computing
methods. The effective diagnosis of breast cancer can be
achieved by using feature reduction and classification
methods. The feature reduction method applied is Principal
Component Analysis (PCA) and the classification method
includes Support Vector Machines (SVM). The objective of
this study is to improve the breast cancer early detection
with the application of soft-computing techniques.
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I. INTRODUCTION

Breast cancer is the most harmful of all types of cancers that
leads to the death of women. The initial screening test for
breast cancer is made using Mammography. It is recognized
that breast cancer ranks to 25th position worldwide as a
severe root cause of death [7]. Approximately 4 lakh women
are affected by this cancer out of which 50 thousand are
from India. Masses, Calcification and Architectural
distortion are the three major signs notable as causes for
cancer recognized using mammogram images. So, early
detection and diagnosis of this cancer becomes more critical.
The early detection of breast cancer is very essential to
provide the timely treatment so that the probability of curing
the disease increases [3]. Sensitivity of breast Magnetic
resonance images (MRI) shows an increased rate in
detecting small cancer tumors in women at high risk. The
sensitivity of 97% is impressive in terms of better
diagnosing the breast tumors [2].The pain and toxicity can
be minimized if the disease is found in initial stages.
Screening is the most popular method to detect the disease
in the early stages before the symptoms are shown [29]. In
order to analyze the Breast cancer images, two of the most
popular data mining techniques are “clustering” and
“classification”. Clustering is an unsupervised classification
technique used for grouping the images into various decease
classes. The selection of appropriate method for clustering is
an important task in medical diagnosis and the choice of
efficient clustering method should be done carefully to suits
the desired task [13],[22]. The fundamental objective of
carrying out image classification or clustering in medical
image mining is to analyze the image contents and classify
them into appropriate disease categories [14], [23]. Some of
the most popular medical data used are CT scan, PET scan

and MRI scan images. Analyzing this large amount of data
is a challenging task therefore it has become necessary to
use data mining techniques to help in efficient and accurate
prediction and diagnosis of cancer. The main goal of
medical image mining is to extract clinically relevant
information from the medical images to assist the physicians
in accurate diagnosis and detection of diseases [20], [21].

Soft Computing played an important role in early
detection and diagnosis of Breast cancer diseases
analytically with improved effectiveness and suitable
accuracy with the help of methods and proper attributes
reference value. Soft computing is a consortium of
methodologies that provides flexible information processing
capability [14], [19]. Its aim is to exploit the tolerance for
imprecision, uncertainty, approximate reasoning, and partial
truth in order to achieve tractability, robustness, and low-
cost solutions [11]. The outcome of this would help doctors,
scientists, pharmacists in understanding the characteristic
and association of attributes which is responsible for these
diseases and provide proper diagnosis method and in
discovering new drugs. The early detection of breast cancer
can be helpful in curing the disease carefully. So the
requirement of techniques to detect the occurrence of breast
cancer nodule in early stage is increasing [7].

In the following, section Il presents a review on
various breast cancers based papers and in Table-1 gives
about soft computing methods applied to breast cancer and
along with performance. Next in section Ill, prediction of
Breast cancer processes along with the diagram were
explained. Section 1V, discusses about the various imaging
techniques and tools which were utilized for the breast
cancer detection. Section V, discusses about soft computing
and in section V, final conclusions were discussed.

Il. REVIEW ON BREAST CANCER

Here are the reviews on various soft computing based breast
cancer disease research papers are described following
briefly.

Breast cancer is known as one of the most common
cancers to afflict the female population. Computer assisted
diagnosis can be helpful for doctors in detection and
diagnosing of potential abnormalities. Several techniques
can be useful for accomplishing this task. In this regard the
following papers were reviewed to find the solutions for the
breast cancer which assist to cure the diseases.

Ashwini et al.[1] proposed a hybrid approach of
feature selection. It uses a new decision tree approach for
classification to classify and detect the cancerous tissue. The
approach can reduce the computation cost of mammogram
image analysis. The algorithm uses simple statistical
techniques in collaboration to develop a novel feature
selection technique for medical image analysis.

Shruthi et al.[2] proposed a hybrid of Fuzzy c-
means algorithm and Self organizing map algorithm to
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segment the input image and then categorize tumor affected
breast images and normal breast images. Breast MR Image
segmentation presents many challenges related to shape and
feature extraction in various segmentation techniques.

Kowsalya et al [3] presents the analysis of various
detection and diagnosis techniques which is used to identify
three major signs using mammogram images. The signs of
breast cancer include Masses, Calcification and
Architectural distortion which can be identified in the early
stages. The mammogram image is processed in different
stages to detect whether a person is suffering with benign or
malignant breast cancer.

Anita et.al [23] aim to get the more accurate results
by using various enhancement and segmentation techniques.
In the segmentation stage the Watershed and Thresholding
Segmentation is used and comparison has been made.

K.vijaya sri et al [4] expressed the net effect in the
diagnosis of breast cancer using feature reduction and
classification. Breast cancer can be well diagnosed using
soft computing techniques. The net-effect of the
classification before and after feature reduction process is
stated.

The feature reduction method applied is Principal
Component Analysis (PCA) and the classification method
includes Support Vector Machines (SVM). The result of the
proposed method produced better outcome when applied on
Wisconsin Breast Cancer Data Set (WBCD) [4]

Sushma S.J et al [5] presents about the
advancement of the medical image processing for the
detection of breast cancer. Also discusses on imaging
techniques such as ultrasound, CT scan, PET scan, MRI etc.
it is proposed that a model for enhancing the contrast of
mammogram for superior resolution will lead to better
precision of detection of cancerous portion.

Soumadip et al [6] proposed the detection of breast
cancer using a neuro- fuzzy based classification and then
compare its performance Multilayer Perceptron and Support
Vector Machine classification method. The method utilizes
the primary benefits of Artificial Neural Networks such as
immense  parallelism,  adaptivity, robustness and
imprecision.

R Delshi Howsalya et al [7] proposed a prediction
of breast cancer using decision tree classifier. The proposed
approach consists of three steps. The first step groups the
data in to number of clusters using Farthest First clustering
algorithm, outliers are detected from breast cancer dataset
using ODA (Outlier Detection Algorithm) and identifies
whether the cancer is benign or malignant from the pre-
processed data set using J48 classification algorithm. These

findings will help the doctors to diagnose the breast cancer
and also helping the patients in recovery.

SL Aarthy et al [8] made a computerized approach
on breast cancer detection using classification. The classifier
is used to find out the different stages in the cancerous
patients. When comparing with all the image modalities
digital mammogram is inspected to improve the specificity
and sensitivity of the breast cancer diagnosis.

Dansheng et.al [25] provides centrosomal numeral
and morphological abnormalities. Here Regions of interest
were selected based on segmentation, feature abstraction,
and optimization using linear discriminant analysis (LDA)
and support vector machines (SVM).

Ibrahim et al [9] presented an effective hybrid
system for breast cancer classification. The proposed system
combines K-means clustering algorithm, fuzzy rough feature
selection (FRFS), and discernibility nearest neighbor (D-
KNN) classifier. The proposed model performs with
accuracy up to 98.9%.

Samy S et al [10] presented the design of the
proposed Rule Based System which uses SL5 object
language, symptoms of the breast cancer disease and
possible ways to prevent it.

Fatima et al.[29] proposed outlines an approach for
recognizing breast cancer diagnosis using neuro-fuzzy
inference technique namely ANFIS (Adaptative Neuro-
Fuzzy Inference System). According to the results obtained
it is noted that the used method is very promising approach
for recognition.

I1l. DETECTION OF BREAST CANCER

Early Detection Breast cancer by analyzing the related
medical images is the proposed concept as shown in the
figure-1. It is recognized that breast cancer ranks to 25th
position worldwide as a severe root cause of death.
Approximately 4 lakh women are affected by this cancer out
of which 50 thousand are from India [7]. The Soft
Computing methods provide solutions to biologically
inspired problem of medical domain like breast cancer. The
cancer image patterns are designed and these patterns are
compared with the  sample image data to find out the
affected cancer patterns by applying the Soft Computing
Techniques [19], [22].

The Soft Computing Techniques applied to medical
images are used to predict the breast cancer. Also their
comparisons are listed in the Table-1. By applying Suitable
Clustering and classification techniques and their analysis
gives the prediction of breast cancer.

Soft computing Methods used Accuracy | Sensitivity Image Citation | Year

Genetic Algorithm, J48 classifier 95% 97% mammogram [1] 2010

FCM,neural networks 87.5% 91% MR images [2] 2015

k-means clustering,BBN 92.5% 83% mammogram [3] 2015

PCA-SVM 97.12% 96% WBCD set [4] 2016

Fuzzy logic based optimization 93.% 96.6% mammogram [5] 2016
Neuro-fuzzy based 97.8% 95.8%

Classification,NFS, 86.3% 84.2% WBCD set [6] 2016
MLP,SVM 87.6% 82.5%

Decision tree classifier,J48 99.6% 95% WBCD set [7] 2016

SVM linear classifier 93% 94% MRI [8] 2016
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Hybrid classifier,
SVM+ kemeans 97.38% USI data set [9] 2016
Rule based system 95.6% 94.7% mammogram [10] 2016

Table 1: Comparison of soft computing methods applied to Breast cancer images

Inputbreast 9 Preprocessmg ¥ Segmentation !’. Feature

Cancer image Extraction
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Fig. 1: Early detection of Breast Cancer

IV. MEDICAL IMAGE MINING

Medical image mining refers to the application in data
mining techniques on medical image data. The main goal of
medical image mining is to extract clinically relevant
information from the medical images to assist the physicians
in accurate diagnosis and detection of diseases. This section
discusses about the various imaging techniques and tools

which were utilized for the breast cancer detection [13],[20].

Some of the important breast cancer imaging
techniques is discussed over here.

1) Mammography: Mammography is an X-ray technique
that was introduced specifically to examine the breast
lesions.

2) Computed Tomography (CT): There are so few benefits
are associated with the Computed Tomography as high
cost and high exposure of radiation is another demerit
of this technique.

3) Position Emission Tomography Screening (PET): In
this technique a radioactive chemical is applied to the
patient before performing scan in order to see the
hotspot areas under the scan. PET is used to diagnose
the benign from malignant lesions of breast cancers
[26].

4) Magnetic Resonance Imaging (MRI): Some few types
of MRI such as Dynamic Contrast Enhancement MRI’s
can be useful to detect the malignancy of the non-
palpable lesions of breast cancer.

V. SOFT -COMPUTING TECHNIQUES

Soft computing is a consortium of methodologies that
provides flexible information processing capability. Its aim
is to exploit the tolerance for imprecision, uncertainty,
approximate reasoning, and partial truth in order to achieve
tractability, robustness, and low-cost solutions [14].
Principal Soft computing techniques includes fuzzy sets,
neural networks, genetic algorithms, and rough sets are most
widely applied in the medical image mining. Generally
fuzzy sets are suitable for handling the issues related to
understandability of patterns, incomplete/noisy data, and
mixed media information which provide approximate
solutions faster [21].

Neural networks are nonparametric, robust, and
exhibit good learning and generalization capabilities in data-

rich environments. Genetic algorithms provide efficient
search algorithms to select a model from mixed media data,
based on some objective function. Rough sets are suitable
for handling different types of uncertainty in medical image
data Clustering is a common technique for statistical data
analysis, which is used in many fields, including machine
learning, data mining, pattern recognition, image analysis
and bioinformatics [15].

Among the fuzzy clustering methods, fuzzy c-
means (FCM) algorithm is the method used in image
segmentation because it has robust characteristics for
ambiguity and it has a good performance in a large class of
images [18]. The k-Means clustering algorithm is one of the
most commonly used methods for partitioning the data. A
fuzzy clustering: This method assigns degrees of
membership in several clusters to each input pattern. A
fuzzy clustering can be converted to a hard clustering by
assigning each pattern to the cluster with the largest measure
of membership [19]. Artificial neural networks (ANNSs) for
clustering: the features of ANNSs are inherently parallel and
distributed processing architectures.

VI. CONCLUSION

Breast cancer needs to be providing accuracy of diagnosis at
the early stages. Mammography is one of the best methods
in breast cancer detection Hence it is seen that Soft
Computing methods provide solutions to biologically
inspired problem of medical domain like breast cancer.
Neural Networks, Fuzzy Logic and Genetic Algorithms
contribute novel algorithms to deal with breast cancer.
Breast cancer can be diagnosed using soft computing
methods.

The effective diagnosis of breast cancer can be
achieved by using feature reduction and classification
methods. Applying soft computing techniques for breast
cancer will improve the performance and fetch better results.
The sensitivity of 97% is impressive in terms of better
diagnosing the breast cancer. Soft computing methods based
on image mining can help to make the prediction of breast
cancer diseases more reliable, more effective and efficient.
Hence help to prepare some methods for diagnosis,
prognosis and decision making most accurate and efficient.
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