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Abstract:-Cancer is the term used to describe a class of disease
 in which abnormal cells divide uncontrolledly and invade body tis
sues. There are more than 100 unique types of cancer. 
Breast cancer is one of the women's deadly disease. The prediction 
is done at the earlier stage and the results are accurate, the number 
of death per year can be reduced. So ultimately a new approach is 
needed to predict the level of cancer at the early stage which shows 
accurate results on prediction level. Hence Machine learning 
algorithms are used to predict the level of accuracy. Henceforth this 
paper analyze the different machine learning algorithm to predict 
the best levels of cancer and comparative statement was made about 
accuracy and the results showing SVM is more accurate.  

Keywords: SVM, K-Means, Naive bayes, c4. 

I. INTRODUCTION 

In the medical field there are more number of undesirable 

disease which affects the human, among them cancer and the 
death caused by it occupies the second position in world wide. 
The most common cancer type which affects the women is 
breast cancer, next to lung cancer. Even the breast cancer 
affects the man & animal but the preference was given to 
identifying the cancer in women which is still one of the 
difficult task in medical era. The survey on Healthy people 
2020 clearly insist that out of 100K people who are died 
because of cancer, 45.5 % are due to lung cancer, 20.6 % due 
to breast cancer in female and 14.7 for colorectal cancer, also 
the rate of surveillance is less than 60%.  The major issues and 
causes to the cancer is unpredictable, but only the way is to 
identify the cancer at the early stage and predict the level & 
size of tumors.  
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The objective of the cancer diagnosis is based on the cancer 
registry records, ie., the data base which is used to hold the 
individual patients health record to create the predictable 
level of cancer. The breast cancer is seen as growth of tissues 
in abnormal way which leads to the inflation of malignant 
cells which causes the cancer. The maligned cells may be 
classified further based on their progressive or unprogressive 
growth. The spread of malignant cells growth leads to the 
metastasis which affect to the entire body cell growth in 
unexpected way. So the classification the disease is much 
important before it starts to growth and once the growth is 
moved towards to the final stage the loss of life is 
unavoidable.  

 

 
Fig 1. Cancer type Analysis - women 

 
The Fig 1. describes the different types of cancer which 

occurs exclusive on women, and its notable that breast cancer 
is leading one and coloratura, cervix and lung cancer follows 
on. So the objective is predicting the cancer at the early stages 
with the data sets obtained from the previous analysis report. 
Applying the data mining set and analyze the disease level to 
predict the stages and size of the tumor. 
One of the most common data mining techniques is 
redictive processing. Predictive modeling comes from 
statistics and machine learning algorithms. Regression, 
General Linear Models (GLMs), decision trees algorithm 
comes under statistics. Support vector machines, Bayesian 
Methods and others come under machine learning [7]. 

Machine learning is an artificial intelligence (AI) applicati
on that provides systems with the ability to learn and improv
e automatically from experience without explicit programmi
ng.Machine learning focuses on computer program creation t
hat can access data and use it to learn on its own. 

Use labelled examples to predict future needs, supervised 
machine learning algorithms will adapt what has been experi
enced in the past to new data.SVM, NB, C4.5,  
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KNN are some of the supervised machine learning 
algorithms used for classification.[1].  

This article classifies the entire study on detection and 
prediction of breast cancer with high practical accuracy and 
next sections to describe the survey and proposed 
methodology works and at the end side results were discussed. 

II. SURVEY  

In related to the identifying the traditional methodology for 
breast cancer detection such as blood test counting complete 
blood, mammogram, CT scan, BMRI and PET has been 
suggested by the doctor accordingly the women who came 
under test. The different traditional methodology gives the 
analyses report based on the various parameters. Even though 
N no of suggestions are made on the breast cancer detection, 
some of the methods failed to predict the early stage of it. Then 
the era of Information and communication starts to slowly 
evaluating towards the simplified analysis with machine 
learning and artificial intelligence. The paper [1,3] describes 
the methods to extract the data set from the Wisconsin Breast 
Cancer digests sets and the methodology suggest that 
implementing the KEPP environment for data mining and data 
analysis, and this article does not full fill the ways to identify 
the disease from the traditional methodology to analysis 
perspective view, rather than deals with the data sets received 
from the models build using different algorithm. The article [2] 
describes the methodology used to predict the breast cancer 
from the mammogram image data sets, which shows the 100% 
accuracy in prediction level also the combination of artificial 
neural networks (ANN) on MRI images for prediction level. 
This article shows the results on ideal devices practical datasets 
obtained from the mammogram images failed to predict the 
level of breast cancer as they have positive risk results on 
unpredictable cell size leads to unwanted surgery. The article 
[4] describe the usage of deep learning neural network to 
identify the breast cancer and the system models using PCA 
(principle component analysis) & LDA ( Linear discernment 
analysis) which relates to the unsupervised linear 
transformation and supervised feature extraction respectively. 
These models uses feed forward neural network with “N” no of 

hidden networks used to classify the cancer as benign or 
malignant and those results were enough to classify the models 
and miss the way to predict the level based on mammogram 
images. Also these models have the inverse relation between 
sensitivity and prediction error rate and detection rate. 
Similarly the paper [5] focused on the development of models 
based on supervised machine learning which combines the 
effect of linear regression model analysis with SVM and KMN 
algorithms, the drawback of this paper was that the 
development of building models based on liner where as 
mammogram images generates the non linear data sets. Further 
to the development of the linear model the level of accuracy 
was low with poor sensitivity factor. 

Hence forth the different study on breast cancer prediction 
methodology requires the few parameters. Outset the major is 
accuracy, sensitivity along with feature selection, techniques 
on dimensionality reduction and error rate      

III. PROPOSED METHODOLOGY 

With help of the various studies about the detection of breast 
cancer, a main component is identifying the stage of the cancer 

and its classifications. Hence the proposed system is working 
on the particularly to the points mentioned above and the 
extracted images from the patients will be studied with the 
system, which will convert the given image to the normalized 
images and performs the gray image extraction process. After 
these steps the filtering process started to removal of 
unexpected noise present over on the images due to external 
parameters. Then the obtained images are converted as data 
sets which can be easily analyzed by the classifier. The 
classifier is the tool which is designed to work based on 
Machine learning algorithm. Henceforth different machine 
algorithms are analyzed and the so that it could be helpful in 
indentifying the best one among the classifier with presided 
time scale. At final stage the system expected to give more 
accurate on the diagnosis values.  The Fig 2, elaborates the 
steps to be followed on the generation of data  sets and 
comparing them based on different machine learning 
algorithms     
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Fig 2. Functional flow graph of ML analysis on given 

image 
 

This proposed system consists on building a model based on 
the texture creation and feature extraction obtained from the 
mammogram images. The feature extraction on texture will 
divide the image obtain the image from the mammogram as 
based on low and high intensity on gray level images.  
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Then the SVM algorithm is implemented to separate the 
image scale values as set the scake as linearly and non linearly 
separable images such that it is easier way to identify the tumor 
and non tumor cells based on the size and feature extracted 
based on the intensity classifications. 

 
Fig 3. SVM Based classification 

 
 The proposed model uses different machine learning 
algorithms which describes in the following sections 

A. Support Vector Machine 

The goal is to find the optimal hyper planes for linearly 
separable classes. The optimal hyper planes depended on only 
a small set of the training data observations which were called 
support vectors. The aim is to find a line that can separate the 
two classes from each other [6].  

The best line is the one that maximizes the perpendicular di
stance from either side to the line from any point.The optimal 
line is found by solving a problem of optimization with Lagra
nge multipliers 

                                 (1) 

 The drawbacks of SVMs are binary classification and 
limited interpretability. 

B. Naïve BAYES Network 

A Bayesian network is a graphical model consisting of two 
ports G, P where G is a directed acyclic graph (DAG) whose 
nodes represent conditional random variables and arcs betwee
n nodes represent conditional dependence of random variable
s and P is a set of conditional probability distributions, one fo
r each node conditional on its parents. In naïve bayes model, 
there are no other links. It is assumed that the input variables 
are independent of each other given the target. 

P(Xi /Y) is conditional probability distribution where Y is 
the target and Y1 is an input variable. 

Using the maximum likelihood estimation we can compute  
P(Xi /Y)= freq(XiY)/freq(Y) 
freq(XiY) = frequency table of Xi and Y 
freq(Y) = frequency table of Y. 

C. K –MEANS Algorithm 

Due to its simplicity and speed, K-means is one of the most
 widely used clustering techniques.By assigning each object t
o its closet cluster centroid, it partitions the data into K cluster
s.K clusters by assigning each object to its centroid closet clus
ter based on the measured distance.[2]  

 
The basic algorithm for k-means works as follows 

1. Choose the number of clusters,K 

2. Select K cluster centroids. 

3. Assign each entity to the closest centroid cluster. 

4. Recompute the new cluster centroid 

5. Repeat steps 3 & 4 until the convergence criterion is met or 
maximum iteration is reached.[6] 

D. C4.5 DTA 

C4.5 is a decision tree algorithm,the decision tree develope
d by C4.5 can therefore be used for classification and for this 
reason . A mathematical classifier is often 
referred  to as  C4.5.This generates a decision tree from traini
ng data set. First C4.5 uses information gain 
when the decision tree is created.To reduce over fitting, C4.5 
uses a single pass  pruning method. Pruning results in many 
improvements. C4.5 works with continuous and discrete 
data.[3] 

IV. RESULTS 

 The proposed model generates the idea to build the system 
which gets the mammogram images. So that the data sets 
creation was done and it will be used for the diagnosis and 
prediction level with improved level of accuracy after applying 
the different algorithms and classifiers based on artificial 
intelligence. 

Breast cancer classification is having the seven stage of 
classification to know the cancer/normal image 

 
Fig 4. Building Model for BC.  

 
In this stage the given image is pre-processed by performing 
the image resizing and noise elimination processes. 

 
Fig 5. Image Extraction 

 
In this stage the diametric is used to know the feature extraction 
in normal/cancer image 

 



 
A Novel System Design for Prognosis on Breast Cancer using Machine Learning Algorithms 

 

1487 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: D1622029420/2020©BEIESP 
DOI: 10.35940/ijitee.D1622.029420 
Journal Website: www.ijitee.org 

 
Fig 6. Texture creation 

 
Trace is binary digital region can be thought of a 

segmentation techniques that identifies the boundary pixel of 
the digital region. Feature ranking is to know the quality based 
image in the histogram. Training is to reduce the amount of 
memory needed to store a digital image.This stage is to classify 
the normal/cancer image in the histrogram process using 
different type of algorithm in data mining methods. 

 
Fig 7. Development of complete module for analysis  

 
In pattern recognition, information retrieval and binary 

classification, precision (also called positive predictive value) 
is the fraction of relevant instances among the retrieved 
instances, while recall (also known as sensitivity) is the 
fraction of relevant instances that have been retrieved over the 
total amount of relevant instances.This graph shows accuracy 
comparsion of four machine learning algorithms.SVM shows 
highest accuracy rate. 
 

 
Fig 8. Accurcy level comparison of ML 

 
Kappa Statistics which measures the qualitative (categorica

l) items agreement between raters. Generally speaking, it is pe
rceived to be a more rigorous metric than a mere percentage a
greement estimate, as it takes into account the probability of a
 chance agreement. 

 

 
Fig 9. Kappa Statistics analysis of ML 

 
Mean Absolute Error (MAE) is a variance  

 calculated of two constant variables. 
 

 
Fig 10. MAE calculation of ML 

 
The standard deviation of residuals (prediction errors) is th

e Root Mean Square Error (RMSE).Residuals are a measure 
of how far from the regression line data points are, RMSE is a 
measure of how spread out these residuals were calculated. In 
other words, it tells how concentrated the data is around the 
line of best fit.  

The absolute error, in terms, is the sum of the disparity  bet
ween the exact and approximate.The relative error is 
the absolute error divided by the magnitude of the exact value. 
 

 
Fig 11. RMSE Calculations on mL 

 
The Relative absolute error (and analogically Root relative 

squared error) is calculated as the Mean absolute error divided 
by the error of the ZeroR classifier (a classifier, that ignores all 
predictors and simply selects the most frequent value. 
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Fig 12. RAE Calculation on ML 

 

 
Fig 13. RRSE Calculations 

 

 
Fig 14. Simulation classification based on SVM & LR 

 
Table 1, shows the simulated results obtained for different 
machine learning s such as Knn, C4.5, SVM & NB the table 
shows the accuracy of SVM is high compare to other methods 

 

 

 

 

 

Table 1: Algorithms and various parameters comparison 
based on simulation for SVM, NB and K-Mn, C4.5. 

Algorithms/ 

Parameters 

Recall Precision Accuracy 

Kmn 0.81 0.86 0.87 

C4.5 0.91 0.89 0.92 

NB 0.88 0.93 0.91 

SVM 0.96 0.95 0.97 

 

 
Fig 15. Accuracy comparision on SVM ,C4.5 

 

Below table-2, presence the comparative analysis of kappa 
statistics, mean square and relative means square value and 
mean absolute value.  
 

Table 2: Simulation report based on different classifiers 

Evaluation 

criteria 

/Classifiers 

NB SVM KNN C4.5 

Kappa Statistic 
(KS) 

0.90 0.96 0.87 0.83 

Mean Absolute 
Error (MAE) 

0.05 0.03 0.06 0.08 

Root Mean Square 
(RMSE) 

0.22 0.26 0.24 0.29 

Relative Absolute 
Error RAE) % 

0.63 0.39 0.6 0.41 

Root Relative 
Squared 

Error(RRSE) 

0.5 0.7 0.9 0.6 
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These results were obtained  based on  the various algorithms 
of prediction level accuracy on breast cancer using ML 
algorithms, and the same results were plotted as graphical 
representation to justify the SVM has better accuracy compare 
to other algorithms. 
 

 
Fig 15. Comparative analysis of differnr machine learning 

algorithm 

V. CONCLUSION 

The objective of this paper is to identify the easiest way to 
predict the level of breast cancer in wome which is the primary 
cause of death among the family of cancer. Different 
programming models were build uisng the machine learning 
algorithms strated from more accuarcte and precision level 
SVM and lowest precision level of  C4.5.  The different models 
were analysed in terms of KS, RSME, RAE,RRSE & MAE to 
justify the best model building algorithms. The results were 
tabulted and  its showinng that SVM was better one with the 
accurate level of 96% and minimum relative absolute error of  
3.9% .  Even to conculde the work a different comparative 
analysis was made and the classifier algorithms such as C4.5, 
NB & KnN was compared with SVM to justify that this 
classifier algorithm was better one in all perspective on 
prediction of brest cancer in women and also this ICT 
techniques implementd on mamogram image data sets which 
created early stage before analysis definatly fullfil the needs of 
precication and assit effectively to the medico to classify and 
diagnosis easily. In real time applications developing more 
effective models to anlayse with high level of prediction, ie 
99.9 % is still the future enhancement goal on the same project. 
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