International Association of Scientific Innovation and Research (IASIR) ISSN (Prmt): 2279-0047
(An Association Unifying the Sciences, Engineering, and Applied Research) ISSN (On"ne): 2279-0055

International Journal of Emerging Technologies in Computational
and Applied Sciences (IJETCAS)

WWW.iasir.net

Early detection and diet prediction for breast cancer using Ant Colonized
Back Propagation Algorithm

K.Geetha, Dr.M.Manimekalai,
Department of Computer Science, Director, Department of Computer Science,
Bharathidasan University, Shrimati Indira Gandhi College,
Trichy-23, Tamil Nadu, INDIA Trichy-02, Tamil Nadu, INDIA

Abstract: Breast cancer facade stern menace to the lives of people today. The second leading cause for death
in women today is breast cancer. Early deduction of breast cancer is essential for reduce the loss of life. The
dataset is collected from Wisconsion Breast Cancer database. This paper proposes a hybrid algorithm which
combines the Ant Colony optimization Algorithm with Back propagation learning to produce new algorithm
named Ant Colonized Back Propagation Algorithm (ACBPA). The results obtained have also proved that the
proposed algorithm can classify and detect the breast cancer. After detecting whether the cancer is benign or
malignant, the diet required for the particular cancer is suggested.

1 Introduction

WHO has estimated that cancer has been the cause of death for millions of people all over the world. It has also
been estimated that it has been increasing upto 50% for developing countries. Cancer has been defined by the
American Cancer society (2008) as the generic term for a large group of diseases that can affect any part of the
body. Breast cancer always affects the inner lining of milk ducts or the lobules that supply the ducts with milk
[1]. The risk factors which cause breast cancer are classified as modifiable and non-modifiable. The risk for
breast cancer is most likely among the women and in older age. The other risk factors include family history of
breast cancer, age of first birth, age of menopause, body weight, alcohol consumption, exposure to radiation [2 ],
higher hormonal levels and diet[3]. Smoking tobacco increase [4] the risk of breast cancer as the long term
smokers has an increased risk of cancer [5].

Early detection of breast cancer can facilitate to decrease the likelihood of full growth of tumours. The ways to
detect the breast cancer is either by clinical examination or self breast examination and mammography. It is
required that the women above 40 years should go for clinical examination for once a year and those who
between 20 to 40 are advised to examine every 3 years. Diagnosis is the practice of predicting the existence of
breast cancer as either benign or malignant.

Classification is a data mining technique which involves the use of supervised machine learning techniques
which assigns labels or classes to different objects and groups. It involves the process of model construction
(analysis of training data for patterns) and model usage where the constructed model is used for classification.
Classification accuracy is usually estimated as the percentage of test samples that are correctly classified. The
paper is further organised as follows: Related works sections describes the literature studied the section 3 gives
detail about the data set used and the proposed methodology for detection and diet prediction for breast cancer
and discusses the result obtained and the paper is concluded with section 4.

1. Related Works

A number of papers have been documented and published on the use of data mining techniques in the
classification of breast cancer risks.

According to Rajesh et al (6) who used SEER dataset for the diagnosis of breast cancer using the C4.5
classification algorithm. The algorithm was used to classify patients into either pre-cancer stage or potential
breast cancer cases. Random tests were performed on the dataset which contained information for 1183 patients
including the age of diagnosis, regional lymph nodes measures, and sequence number of tumors, dimension of
primary tumor and contiguous growth of the primary tumor. The analysis involved the use of three random 500
records form the pre-processed data of 1183 and was used as training data and the lowest error rate achieved
was 0.599. During the testing phase, the C4.5 classification rules were applied to a test sample and the algorithm
showed had an accuracy of 92.2%, sensitivity of 46.66% and a specificity of 97.4%. Future enhancement of the
work will require the improvisation of the C4.5 algorithm to improve classification rate to achieve greater
accuracy.

Shajahan et al (7) worked on the application of data mining techniques to model breast cancer data using
decision trees to predict the presence of cancer. Data collected contained 699 instances (patient records) with 10
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attributes and the output class as either benign or malignant. Input used contained sample code number, clump
thickness, cell size and shape uniformity, cell growth and other results physical examination. The results of the
supervised learning algorithm applied showed that the random tree algorithm had the highest accuracy of 100%
and error rate of 0 while CART had the lowest accuracy with a value of 92.99% but naive bayes’ had the an
accuracy of 97.42% with an error rate of 0.0258.

Mangasarian et al (8) performed classification on both diagnostic and prognostic breast cancer data. The
classification procedure adopted by them for diagnostic data is called Multi Surface Method-Tree (MSM-T) that
uses a linear programming model to iteratively place a series of separating planes in the feature space of the
examples. If the two sets of points are linearly separable, the first plane will be placed between them. If the sets
are not linearly separable, MSM-T will construct a plane which minimizes the average distance of misclassified
points to the plane, thus nearly minimizing the number of misclassified points. The procedure is recursively
repeated. Moreover they have approached the prognostic data using Recurrence Surface Approximation (RSA)
that uses linear programming to determine a linear combination of the input features which accurately predicts
the Time-To-Recur (TTR) for a recurrent breast cancer case. The training separation and the prediction accuracy
with the MSM-T approach was 97.3% and 97 % respectively whereas the RSA approach was able to give
accurate prediction only for each individual patient. Their drawback was the inherent linearity of the predictive
models.

Lundin et al (9) has applied ANN on 951 instances dataset of Turku University Central Hospital and City
Hospital of Turku. To evaluate the accuracy of neural networks in predicting 5, 10 and 15 years breast cancer
specific survival. From the experiment the values of ROC curve for 5 years was evaluated as 0.909, for 10 years
0.086 and for 15 years 0.883, these values were used as a measure of accuracy of the prediction model. The
author compared 82/300 false prediction of logistic regression with 49/300 of ANN for survival estimation and
found ANN predicted survival with higher accuracy. It shows that neural networks are valuable tools in cancer
survival prediction. In future the study should concentrate on collecting data from a more recent time period and
find new potential prognostic factors to be included in a neural network model.

Delen et al (10) compared ANN, decision tree and logistic regression techniques for breast cancer prediction
analysis. They used the SEER data of twenty variables in the prediction models. From the experiment the author
found that the decision tree with 93.6% accuracy and ANN with 91.2% are more superior to logistic regression
with 89.2% accuracy. The study is based on multiple prediction models for breast cancer survivability using
large datasets along with 10 fold cross validation method. It provides a relative prediction ability of different
data mining methods. In future this work is extended by collecting real dataset in the clinical laboratory.

1. Ant Colonized Back Propagation Algorithm (ACBPA)
The data required for cancer prediction is collected from Wisconsin Breast Cancer Database. [11] . It has a total
of 699 instances. The number of attributes taken is 10. The list of total attributes is given in Table 1.

Attribute Domain
Clump Thickness 1-10
Uniformity of cell size 1-10
Uniformity of cell shape 1-10
Marginal Adhesion 1-10
Single Epithelial cell size 1-10
Bare Nuclei 1-10
Bland Chromatin 1-10
Normal Nucleoli 1-10
Mitoses 1-10
Class 2 for benign , 4 for malignant

Table 1: Description of the attributes

The proposed Algorithm combines Ant Colony Optimization Algorithm with Back propagation Algorithm. The
two algorithm was taken to hybrid with each other since they both can back propagate and re check and produce
the result required. The proposed Algorithm is as follows:
Ant Colonized Back Propagation Algorithm:
Input: 9 Attributes
Algorithm:
Step 1: Start
Step 2: Initialize pheromone, heuristics, probabilities of edges and connection weights.
Step 3: Create Input Vector a; = [ai1 ai2 i3 @i ais ais i7 &is Aig | @S ants.
Create Output target Oji = [ Oj, Oj2]
Step 4: Let ant run from input to output layer.
Step 5: For every input node I in every layer
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v op= a'ip' - '(1)

Step 6: For every input/ant p in every layer, j=1,2,3......... M from input to output layer, find the output.
Nj-1
Yip= f(Z}/(j_l)ijka ................... (2)
k=1
Where
1
f(X)=——— (3)
1+ exp(x)
Step 7: Obtain output value. For every output node in layer M, perform
O iV ieeererees sereenes (4

Step 8: Evaporate the pheromone.
Step 9: Update the path.

Step 10: Adjust pheromone level
Step 11: Update probability of edge.
Step 12: Calculate the error

Oni=V i L= Vi NOji— ¥ )vevereee e (5

Step 13: If error is not minimized,

Goto Step 2
Step 14: End
Output:

Risk prediction
The parameters such as Root Mean Squared Error (RMSE), Root Relative Squared Error (RRSE), True Positive
Rate (TPR), False Positive Rate (FPR), Regression, Mean Squared Error (MSE) are used to evaluate the
performance of the proposed Algorithm.  The data set is experimented with Ant Colony Optimization
Algorithm and Back propagation Learning Algorithm. The results obtained are tabulated as in Table 2. When
comparing the results obtained it can be proved that the proposed algorithm is better than the existing algorithm
in classifying the breast cancer as beningn and malignant.

Parameters ACO BPL (NN) ACBPA
Accuracy 95.5651 96.2804 98.1402
RMSE 0.1958 0.1889 0.1213
RRSE 41.1962 39.7371 18.5623
MSE 5.65609e-2 3.36426e-2 1.55368e-2
TPR 0.956 0.963 0.987

FPR 0.055 0.037 0.023
Regression 8.80319%e-1 9.30442e-1 9.69137e-1

Table 2: Comparison of results obtained
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Figure 1: Comparison of accuracy (%)
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Figure 1 explain the prediction accuracy level obtained while using each algorithm. The proposed algorithm
has given an accuracy level of 98.14% which is better than the other two algorithms.

ACO BPL ACBPA
a b a b a b
441 17 a 443 15 a 451 6
9 232 b 16 225 b 7 234

Table 3: confusion Matrix where a=benign, b=malignant

The table 3 explains the confusion matrix obtained. In ACBPA, the correctly classified instance is much greater
than the other two. Moreover, the error possibility is also reduced in case of ACBPA.

V. Conclusion

In this paper, two different algorithms are experimented and a new hybrid algorithm which combines the
important features of the existing algorithm is proposed. The proposed ACBPA performs well in predicting the
cancer. An accuracy of 98.14% is obtained using the ACBPA. After classifying the patients, the required diet
for the patients can be suggested with a help of medical practitioner. This algorithm can be developed as a
software tool which will help the medical people in easily diagnosing the cancer. This is the future direction of

this work.
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