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Multiple factors are influencing to get the breast cancer. It is rapidly increasing in the developed countries and
developing countries. There are multiple reasons for this deadly disease. There are multiple algorithms to precisely find
out the malignant tissue but the accuracy factor is very important to diagnose the disease. Normally the data base
automatically updated when the patient approach the hospital for the purpose of diagnosis. These values can be
compared and analyzed with medical images. It has to be amalgamated as single schema for the further comparison to
bring out the better accuracy in the result. The optimization techniques are vastly used in different sectors because of its
simplicity, robustness and efficiency to solve sophisticated optimization problems and all these features are the part of
firefly Optimization algorithm (FA or FFA). The algorithm is based on the flashing behavior of fireflies which is
compared with how the cancerous cell attracted to other cells in the human body. In the algorithm, the randomly
generated answers will be considered as fireflies, and brightness is allocated based on their performance of the objective
function.
Keywords — Influencing, multiple algorithms, accuracy factor, diagnosis, single schema, amalgamated, optimization
algorithm, brightness, objective function

I. INTRODUCTION
Breast Cancer is the most prevalent cancer and
major terminal illness among women worldwide. It
usually occurs in the fibro glandular area of breast
tissue. Every year it is increasing in developed and
developing countries [1]. In India, we are now
witnessing more number of patients being
diagnosed with breast cancer to be in the younger
age groups (in their thirties and forties). Twenty
five years back, out of every 100 breast cancer
patients, 2% were in 20 to 30 years age group, 7%
were in 30 to 40 and so on. 69% of the patients
were above 50 years of age but the present statistics
gives 4% are in 20 to 30 yrs age group, 16% are in
30 to 40, 28% are in 40 to 50 age group. This gives
an alarming picture almost 48% patients are below
50. The number of patients increasing in the age
group of 25 to 40, and the trend is very disturbing
one. The reason for this every year it is adding
higher numbers of younger patients in our
population pyramid. This denotes broad at the base
and middle and narrow at the top, which gives
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meaning that huge population in the younger age
group and much lesser in the older age group [2].
The developed country like US about 1 in 8
women (about 12%) will develop invasive breast
cancer over the course of their lifetime. In
particular this year 2017, an estimated 252,710 new
cases of invasive breast cancer are expected to be
diagnosed in women. The estimation says a man’s
lifetime risk of breast cancer is about 1 in 1,000.
The previous two decades the breast cancer was
increasing but after the year of 2000 the trend has
been changed. It dropped by 7% from 2002 to 2003
alone because of awareness and reduced use of
Hormone Replacement Therapy (HRT) by women.
The study shows that the close connection between
HRT and increased breast cancer risk. Breast
cancer also linked to gene mutations nothing but
abnormal changes inherited from the parents. There
are two most common genes are BRCA1 and
BRCA2 and it suggest that women with a BRCA1
mutation have a 55-65% lifetime risk of developing
breast cancer and for women with a BRCA2
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mutation, the risk is 45%. The two genes mutations
often tends to develop in younger women. The two
major risk factors are gender (being a woman) and
age (growing older) [3].
The data analysis plays a vital role to find the
major causes of the disease. It has a great deal of
impact in the area of Breast cancer. At present
people getting affected with breast cancer is
increasing due to various factors. Everyday the
voluminous amount of data being generated from
multiple departments of the hospital. The generated
data must be converted into useful information and
knowledge for the use of society at large and it can
be used for further research. Normally in hospitals
data can be stored in multiple databases[4]. A
repository of multiple heterogeneous data sources
from different departments in the hospital such as
mammography division, scanning division and
laboratory organized under a unified schema at a
single site in order to facilitate chief doctor
decision making to treat and monitor the patient
health, controlling the level of disease by screening,
chemotherapy, radiation therapy, hormone therapy,
mastectomy and operational procedures. These
measures are leading to complete eradication of
cancer or controlling by increasing the patient
survival time [5].
II. FEATURE SELECTION AND
CLASSIFICATION
The breast cancer prediction (Kharya, S., & Soni, S.
2016) was formulated based on Naïve bayes
classifier. Here, Naïve Bayes was incremented to
analyze in a improved manner for getting the
classification performance of Naïve Bayes by
adding weighted concept with the Naïve Bayes.
Here, the Naïve Bayes was incremented by
assigning weight to attributes of available breast
cancer data in the database. But in this approach the
primary data which can give only limited details
about the patients. The patient details are getting
utmost importance for the prediction of the breast
cancer. At this juncture feature selection was not
performed because it may lead into high
dimensionality problem. Here, the different
heterogeneous data sources are collected from
different departments in the hospital which can
provide the entire details of the patients in which
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some data are directly collected from patients. The
breast cancer risk of the patient is critically
analyzed and calculated by applying data through
medical analysis, BIRAD Score, Medical History,
Social History and Family History to the system.
The output of the system which suggests the doctor
for giving appropriate medical advice to the patient.
However, it needs advanced approach like feature
selection and classification method
for the
reduction of high dimensionality problem. In this
research, feature selection and classification
methodologies are propose to predict the breast
cancer in the patient body. Here, the discriminative
features from the available dataset are extracted by
applying firefly optimization algorithm. The
accurate combinations of closely interrelated
features are obtained by the firefly optimization
algorithm. The breast cancer recurrence prediction
is enhanced by firefly feature selection algorithm.
The identified features are used for training
classifier to analyze and predict the test datasets.
The ensemble learning classifier Bagged Decision
Tree (BDT) is used for classification. Bagging is
generally applied to decision tree methods, anyway
it can be used with other classifiers techniques.
Finally bagged tree, resample the training dataset
into multiple times, and builds a decision tree
model from each data set and then amalgamate
these models together for a resultant classifier.
III. FIREFLY ALGORITHM
The main purpose for using firefly's flash is to act
as a signal system to attract other fireflies. This
algorithm formulated by Xin-She Yang by
articulating the following factors:
1.
Each and everyone fireflies are unisexual,
so that any one firefly can be attracted to all other
fireflies;
2.
Attractiveness is proportional to their
brightness, the less bright having attraction towards
the brighter one, but the intensity decreases when
their mutual distance increases;
3.
If at all there is no brighter than a given
firefly, it will pass randomly.
The brightness related to the objective function.
The maximization problem states that the
brightness is directly proportional to the objective
function’s value. It can also defined based on the
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fitness function which is used in the genetic
algorithms. There are two important factors in the
Firefly algorithm, the first one is light intensity
variation and the second one is attractiveness
among the flies. The objective function derived
based on assumed that attractiveness of firefly by
its brightness. When the fly in the particular
location x and the available brightness I of a firefly
can be derived as I(x) ∝ f(x) for a maximization
problem.
The attractiveness β is judged by other fireflies and
it will differ with the distance (i,j) between two
fireflies (firefly i and firefly j). As per the
formulated law, the light intensity decreases with
distance from its source and light is also absorbed
by air. The attractiveness should be allowed to vary
with varying degree of absorption. In the normal
method, light intensity I(r) increases according to
inverse square law.
Firefly algorithm()
Objective function f(x),x=(x1,x2,…,xd)
Initialize the number of fire flies xi(i= 1,2,. ., n)
Formulate light absorption coefficient Ȗ
While (t<Max.Generations)
For i=1 : n(all n fireflies)
For j=1: n
Intensity of the Light I i at xi is determined by f(xi)
If(Ii >Ij)
Move firefly i towards j in all dimensions
Else
Move firefly i randomly
End If
Attractiveness changes with distance r via exp[Ȗr2]
Determine new solutions and change light intensity
End for j
End for i
Rank the fireflies based on light intensity and
find the present best pair
End while
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IV. IMAGE BASED OPTIMIZATION
TECHNIQUE
The Firefly and Bagged Decision Tree (BDT)
methods can analyze and predict based on the data
collected from multiple sources. The image is the
crucial factor for predicting breast cancer and
prediction based on features derived from breast
images. The tumor patch is found by the
segmentation
phase
by
implementing
morphological closing operation and image gradient
technique to find the Region Of Interest (ROI). The
Max-Mean and Least-Variance technique can be
applied to create a rectangular window around the
output region to find the malignant tissues. The
calculated values of Max-Mean and Least-Variance
are derived as features for prediction of breast
cancer. The averaging filter and threshold operation
is used on actual original input image which gives
the output in the malignant cancer region area. In
the process of feature selection the same firefly
algorithm automatically selects the threshold
parameter which is the main deciding factor. If
there are multiple independent breast images [7],
the parameter adaption using firefly algorithm
improves the segmentation process. In general the
Bagged Decision Tree (BDT) is used for purpose of
classification. The improvement analysis for
predicting breast cancer based on optimization
approach. The breast cancer prediction based on
accuracy and it can be evolved by adding the
features of breast cancer data and image. By
processing such heterogeneous data, the needed
features are identified and selected and then
combine by using firefly optimization algorithm.
The selected features from both data and image
considered as inputs to the Bagged Decision Tree
classification for predicting the breast cancer
recurrence efficiently and effectively. So the
predication methodology can be improved because
of using heterogeneous dataset. The breast cancer is
a complex disease because of multiple parameters
need to be analyzed, the improvement still required
to get utmost precision to predict the breast cancer.
An enhanced classification is proposed by adding
statistical features along with features from breast
cancer data and breast images. Here the data
selection based on major and minor parameters
which causes breast cancer. In the statistical
analysis the features such as skew, kurtosis and etc
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are manipulated and fused with available features.
These statistical parameters are supported to
improve classification accuracy level. By using
firefly optimization algorithm, most of the
discriminative features were selected to improve the
accuracy. The selected features again passed as
input to the Bagged Decision Tree for classification
purpose to predict the breast cancer recurrence.
Hence, our proposed work improves the accuracy
of selection and classification for predicting the
breast cancer recurrence than other known methods.
V. DATASET AND ACCURACY PARAMETER
The data has been collected from one of the leading
hospital in Bangalore. The breast cancer data
consists of 30 attributes and 1 class attribute in
which some of the attributes are primary and
remaining are secondary [8]. There are multiple
details are recorded such as LVI-nodes, EIC, tumor
type, tumor size [6], surgery happened or not,
Chemotherapy, Radiotherapy, Hormone Therapy,
Follow-up, Last to follow up and alive or dead at
present. There are 300 images breast cancer images
are used in this analysis.
Accuracy or classification accuracy is termed as the
ability of the classifier and is calculated by,

VI. RESULTS
The experiment has been performed by using
Matlab. Matalb tool is independently used for data
and image processing. In the following images the
input cluster images processed for multiple levels
like noise removal, classification and segmentation.
The input is data and image and the output is the
processed data as well as image. But the
comparison is required for multiple algorithms to
bring out result with high level accuracy.

Fig1. Breast cancer images

Fig 2.Comparison of Accuracy for Breast Cancer
Detection
VII. CONCLUSION
The experiment has been performed by using
Matlab. Matalb tool is independently used for data
and image processing. In the fig.1 there are the
multiple images which was applied for the
processing level. The fig.2 shows that comparative
result by using five algorithms based on the
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accuracy parameter. The five algorithms are used
here, Naïve Bayes based Breast Cancer Detection
(NBBCD) [10], Multiple factor (primary and
secondary) based optimized Breast cancer detection
(MFBOCD), Image feature based optimized Breast
cancer detection (IFOBCD), heterogeneous feature
based optimized breast cancer detection
(HFOBCD) and heterogeneous feature with
statistical measure based breast cancer detection
(HFSMOBCD) approach. In this graph, x-axis as
multiple classification methods such as NBBCD,
MFBOCD, IFOBCD, HFOBCD and HFSMOBCD
and y-axis as accuracy rate. The accuracy differs
from one method to other method because of the
complexity of the breast cancer disease. The
accuracy comparison graph gives a crystal clear
idea, the HFSMOBCD method has more efficient
than others because of maximum accuracy. The
main reason for doing this research to find out the
efficacy of the tumor cells like benign or malignant
where as finding the seed cell and relative cell
based on firefly algorithm is important task
because of the disease complex in nature. The
performance of any algorithm rely upon the
parameters used for the process. So each process
level the accuracy can be strengthened. The
prediction of the breast cancer using enhanced
different techniques changes from time to time
because of technological advancement. Initially, the
classification method is enhanced by focusing on
the heterogeneous data, feature selection based on
firefly optimization algorithm and classification
based on Bagged Decision Tree (BDT) [9]. In these
methods the firefly optimization algorithm
identifies the more reliable features from breast
cancer data and image. Ultimately these features
are used in BDT to classify the breast cancer data,
in order to predict the breast cancer from breast
images.
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