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ABSTRACT:

Cancer growth is one of the regular infections happening among the individuals everywhere over the world. The Breast
malignancy is the subsequent disease type which causes demise among women’s. The premature identification of disease
and the reasonable therapy applied to malignant growth cells can decrease the danger. The clinical specialists can make
faults in finding of the malignant growth disease. The optimization techniques are immeasurably utilized in various
segments on account of its simplicity; robustness and efficiency to tackle advanced streamlining issues and every one of
these features are the part of firefly Optimization algorithm (FA or FFA). In this research work, a novel algorithm is
proposed. The proposed method hybridize Fireflies algorithm with Ant colony optimization. The ACO-FF algorithm has
evaluated the presentation of optimizing the weights and biases. This proposed method has experiment in the bench mark
data set of Wisconsin Breast Cancer Dataset to estimate the presentation of execution and also efficacy of the results which
has been differentiate the outcomes results with the already alive methods.
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1. INTRODUCTION

Bosom malignancy is disease that forms the structures in the cells of breast. Bosom malignancy can happen for both men’s and
women’s, however it's unquestionably more normal in women’s. Bosom diseases will spreads internally through the blood vessels
and lymph nodes, then the disease spread all over the body in rapid speed and some changes will be done in the body when the
malignant growth. Bosom growth of endurance rates has been extended, but the total death rate of bosom has normally decreased
because of the early prediction of the bosom growth and recommended for the early treatment. The main important that breast
disease has been cancer tumour (malignant)or non-cancer tumour (benign). Non-malignant bosom tumours are strange
developments, however they don't expanse for the other parts of the body. It was not noxious. The breast buds has to be tested by
the medical advisor to check whether the cancer belongs to which cancer types (i.e.) malignant or benign and if the results was
malignant it was highly risk. According to the survey of WHO report, in the year of 2018 in India, there is a 1, 62,468fresh cases
were admitted and 87,090 deaths due bosom malignancy.

Information mining grasp the unbelievable prospective for the clinical consideration industry to authorize wellbeing structure to
systematically make use of information and inspection to identify the shortcomings and most excellent practices will get better
and decrease expense of medical treatment. Information mining is the examination of massive data sets to find out designs and
make use of those samples according to the designs and then it helps to predict the possibility of future process. The conventional
representation will transform the data to

In the conventional model for changing the data to knowledge, some physical examination and investigation are executed. KDD
has preparing steps including,

« Selection: choosing objective or applicable information dependent on the goalor information mining task.

* Pre-processing: It will remove the missing data, noisy and repeated data or no quality
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« Transformation: It incorporates smoothing, aggregation, normalization and aggregation, selecting attributes

« Data mining: It will extract the hidden data from data mining methods or techniques.

« Interpretation/Evaluation: It incorporates statistical validation, subjective survey and so on.

Classification is a supervised learning approach in which the PC program gains from the info information and afterward utilizes
this input information then uses this knowledge to classify new clarification.

2. MACHINE LEARNING THROUGH OPTIMIZATION

Several real-world optimization problems are formulated as the universal optimization problems. These issues are hard for
comprehending on the grounds that they are normally exceptionally nonlinear with multiple local optimums. As the quantity of
size increases the search space of a difficulty grows exponentially and its properties might be change. Therefore, investigating the
whole search space efficiently is a multifaceted task. Most deterministic optimization techniques are intensely interrelated to
structure of the solution space and thus it is difficult to sum them up for each kind of optimization issues. Additionally, these
strategies can be basically fixed in the nearby ideal since they are neighbourhood search algorithms.

Firefly Algorithm (FA):

The FA-firefly Algorithm is the stimulated algorithm it builds upon the public glimmering conduct of fireflies. A Main advantage
is the calculation of the way that it utilizes principally genuine irregular information, and it’s based on worldwide communication
by the side of the swarming particles that fireflies and the outcomes has appears to be more feasible multiply goal optimization.
In this algorithm, Glimmering light helps fireflies for locating the mates, and it will catch the attention of probable prey and
shielding them self from their predators. The swarm of fireflies will fly to the flash light place with the help of flashing light
energy illumination control that related with the target capacity of the issues and its has been consider to again the efficiently of
optimal results.

The Firefly Algorithm (FA) has progress the three regulations to create,

= Artificial fireflies are the genderless but the gender is not a problem for gravitation.

= Gravitation is the related to the flashing light which will the width from the other firefly and it will increase the outcomes in
which the manner the air ingests light. Since the glamorous firefly is the brilliant, to which persuades neighbours has forced
towards. In such a case there is no brightest one to move liberally in any path.

= The brightness is the target capacity to be enhanced from the flashing light

The main steps of the FA start from s a set a swarm of fireflies, every one of which is resolved the flashing light intensity.
During the loop of pair savvy examination of light intensity, the firefly with lower light power will move toward the higher one.
During the loop of wise comparison of light intensity, the firefly with lower light power will move toward the higher one.
Subsequent to moving, the new firefly is assessed and refreshed for the light intensity. During pair wise comparison loop, the best-
so-far arrangement is iteratively updated. The couple wise comparison procedure is repetitive until termination criteria are
satisfied. Finally, the best-so-far key is visualized.

ANT COLONY OPTIMIZATION:

ACO is depend on the idea concept is behaviour of ants it will search the smallest distance from nest to foodstuff source. The Ants
will converse their information to

Ants will communicate their information to remaining ants and they will mark some pheromones in the path. When all ants in
that colony act as a community they are able to solve complex problems. At the point when all ants act as a community they can
tackle complex issues. The markers of the pheromones will helps to display the location of food. Now the remaining ants will be
move up on the path following the markers of some chemical trails with a high-rise probability. So the ant has follows the high
rise capacity path to reach the food then the markers of the path will helps to bring the food very fast. The others remaining ants
are likewise discover the way; it will be gets a lot more stable until the few subterranean of ants were movement to the diverse
food sources near to the colony.

ACO technique is depends on the ant capacity to track down the smallest distance from the nest to food. An ant has over and again
jumps opening with one area then onto the next to arrive the food source of destination.
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Figurel. Ants deposit some chemical substance between nest and food
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Figure 2. Obstacle intrudes on the path
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Figure 3. Two way path obstacle founded by ants
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Figure 4. Shortest path has formed by ants with high capacity pheromone.

Ants have been moving from source to destination, the ants have been deposit the pheromone on the path, so these are the marks
for the other upcoming ants. The marks will help to find the way of their team partners to detect the marks and decide the
probability, paths having larger concentration of pheromone.

PROPOSED AMALGAMATED FIREFLY- ANT COLONY OPTIMIZATION ALGORITHM

FA algorithm has an enormous advantage like the effortlessness, strength and being exact, it experiences a few negative marks
like moderate combination, getting caught into a few local optima. FA approach has performed the neighboring explore as well
and sometimes it can’t be totally get liberated from them. Moreover Firefly calculation doesn't have memory limit because of this
it can’t be recollect the any past performance of improved circumstance firefly and this makes them progress paying little pay
attention to its past better circumstance and they may wind up the absent of their circumstances. To get the better of previously
mentioned limitations of firefly Optimization algorithm, hybridize with Ant colony optimization is proposed. It is a paradigm for
planning Meta heuristic calculations for optimization problems and is stimulated by the foraging activities of ant colonies. Ant
Colony Optimization goals separate optimization trouble and can be extensive to continuous optimization problems which will
helpful to discover approximate solutions.

In the paper the proposed algorithm is the FFA, the set population of ACO is allotted by the arrangement of FFA. The entire
amount of iterations is selected to be the similar for ACO and FFA. The proposed ACO-FF algorithm has been classified in to two
stages. The main stage it will run the process and makes the best plans and it also set the populace of ACO in the last stage. The
best plan has created by the ACO.

The following Pseudo code of the proposed algorithm is shown below.
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ACO-FF for Malignant Breast Cancer
Begin
set Firefly Algorithm variables
set the objective of function f(a), a= (a1,a2,as....a;)"
set a populace of fireflies ai=(i=1,2,3...2)
While (p< Max Generations) do
For i=1: z (all z fireflies)
For j=1: i Light intensity aspect
li at ajis determined by f(a')
If (1> 1))
Move firefly i towards j in all y dimensions z all y dimensions
Else
Move firefly i randomly
End If
Glamorous modification with distance d

Via = "7

Find out the new solutions and change light intensity
End For j

End For i

Grade the fireflies according to the flashing light intensity and find the current greatest

Use presentmost generated by FA to initialize the populace of ACO
Initialize the pheromone values

While (no termination state) do

For c=1 to no of ants do

Build the solution

Local pheromone updates

End for

Updates pheromone for the finest solution

End while

End begin

3. EXPERIMENTAL SETUP

In this research dataset of WDBC have used and the patients details have got from the popular UCI [2]. The dataset contains
totally 699 instances and 11. This dataset portrays about the characteristics of features and the cell nuclei of every patient
alongside their range respectively. This dataset has 16 instances of absent qualities, which records have been manual erased from
the dataset. Now the total 683 instances of cancer patients. In this records of patients there are two types of cancer patients has

contained that is 456 patients belongs to the Malignant bosom and 242 patients belongs to the Benign.
The information of the class in the dataset as per the following:

ATTRIBUTE NO ATTRIBUTE NAME
1 Sample code-id

2 Clump Thickness

3 Uniformity of Cell Size
4 Uniformity of Cell Shape
5 Marginal Adhesion

6 Single Epithelial Cell Size
7 Bare Nuclegli

g Bland Chromatin

9 Normal Nucleoli

10 Mitoses

11 Class
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4. TEST RESULTS

The performance of every ¢ classification technique strategy including Firefly Algorithm (FFA), Ant Colony Optimization
(ACO) and the proposed hybridize Fireflies algorithm with Ant colony optimization(ACO-FF) is execution has process the
accuracy , sensitivity and specificity.

Accuracy estimates the classifier's capacity to deliver the level of exact analysis. These measures are characterized as far as, TP:
True Positive, TN: True Negative, FP: False Positive, FN: False Negative.

A true positive means when the sign of the positive analysis classifier has decided the medical representation of positive analysis.
the true negative means the medical representation and the classifier has decided the negative results for the nonattendance
positive prediction. False positive happens when the framework names benign case as a malignant one. At end finally, false
negative happens while the system names a positive case as negative (benign). This accuracy has estimates from the following
formula,

Accuracy= TP+TN
Y T TP FPEN+TN

Sensitivity will calculate the classifier's skill to perceive the right correct positive samples. It might be also eluded as a True
Positive Rate. The sensitivity value is calculated with the following formula.

Sensitivity= l
- TN
Specificity measures are the limit of classifier to ive samples. It may be moreover alluded as a True
Negative Rate. Specificity has calculated with the following formula.

Specificity =TNR = tm—ﬁ* Js
F|

A confusion matrix is a structure which contains information about real and predicted classifications finished by a classification
model.lIts information is ordinarily utilized so as to assess performance of such frameworks.
TABLE. 1 CONFUSION MATRIX of the PROPOSED MODELS

Confusion matrix
Predicted
Algorithm Positive  |Negative
True
benign 340 12
True
Firefly Algorithm(FA) |malignant 5 200
True
Fireflies algorithm with | &R 320 4
Ant colony True
optimization(ACO-FF) |malignant 1 196

The above table shows the confusion matrix for the proposed algorithmwhose qualities were utilized in equations of to processthe
Accuracy, Sensitivity and Specificity respectively in the WBCO (Wisconsin breast cancer original) dataset.

The following table 2 has shows the classification accuracies values and Comparative graph of FF & ACO-FF Algorithm.
Algorithm Accuracy | Senstivity | Specificity

Firefly
Algorithm(FA) 95 4 95.789 95211

Fireflies algorithm
with Ant colony

optimization(ACO

FF) 972 98.457 95 443

Table 2: Performance comparison of the FF & ACO-FF Algorithms
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The following figure shows the graphical representation of performance comparison

Performance Comparison
99
98
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95 ~
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93 4

=

Accuracy Senstivity Specificity

B Firefly Algorithm(FA)

m Firetlies algorithm with Ant colony optimization(ACO-FF)

From the above shown performance Evaluate values and the graphical representation on the above figure, the worth of the
accuracy of ACO-FF is 97.2% while that of FA is 95.4%, the sensitivity of ACO-FF is 98.457% which is higher than that of FA
which approaches 95.789% and the specificity of the ACO-FF is 95.443% and FA is 95.211%. In the graphical representation that
proposed algorithm is best performer than existing.

5. CONCLUSION

The research investigated the capability of applying the Ant colony optimization Algorithm based Firefly Algorithm (ACO-FA)
which arrangement advancement component of Ant colony optimization Algorithm and Firefly Algorithm. Simulation results
recommend that the proposed ACO-FF algorithm is better to standard FF algorithm in terms of effectiveness and robustness.
Assessment results show that made model utilizing the ACO Algorithm based Firefly Algorithm outflanks other meta-heuristic
computations in achieving higher precision accuracy.
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