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Abstract: Breast cancer is a syndrome that causes hues numbers 

of casualty every year due to ineffectiveness of proper filtering 

and appropriate classification methods. Breast Cancer is not one 

of the homogeneous diseases that differ greatly among different 

categories of Cancer sufferer and even within each individual 

tumor. Classification of cancer sufferer using Machine 

Learning methodologies in different class of risk criterion such 

as high, low and medium has led many research dimensions of 

life science data. Therefore, Machine Learning is one of the very 

use full methodologies to study and design the different class of 

development and prognosis of cancerous situation. Machine 

learning methods are very powerful and effective tool for key 

feature extraction and classification form complex cancerous 

data set. In this study, we put forward applicability of different 

Machine Learning classification techniques employed in the 

prediction and prognosis of Breast Cancer. 

Index Terms: Breast Cancer, Classification, Neural Network, 

Support Vector Machine, Cancer Susceptibility 

I. INTRODUCTION 

Breast cancer thrives with the breast cell. The first traces of 

breast cancer are liposuction and abnormal mammogram. An 

early warning signs of breast cancer any change in nipple 

size, spoon, nipple removal, and abnormal discharge of blood, 

temperature. The rate of breast cancer is much higher in 

developed country than developing country. The researcher 

assumes that lifestyle (unbalanced diet, physical activity) and 

mental problems like, excessive stress, sadness affect quality 

of life of cancer sufferer. To select effective treatments for 

chronic disease such as breast cancer patients, it is essential 

to carefully show on the risk and benefits of each treatment 

[1]. Machine learning approaches are one of the efficient 

ways to categorize the cancerous patient data on the basis of 

different symptoms. Many researchers have been conducted 

research to carry out machine learning approaches on various 

Biological datasets for cataloging [2][3]. 

Breast cancer is became one of the major reason of death 

among females [4]. For identifying breast cancer   symptoms   

mammography   is   one   of   the   effective   techniques   but   

the   quality of mammography technique is very poor. Hence, 
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it is not easy to interpret mammography image. The 

important abnormalities in breast cancer are Calcification 

and masses. Micro calcification defined as the high 

frequency part and noise having a lower 

frequencybackground. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1:Representing Cancerous Tissues and Fatty Tissues 

The challenges in correct segmentation of each micro 

calcification are because of the variation in shape and size of 

micro calcification and presence of high frequency noise in 

superimposed surrounding tissue [4]. The Prognosis is an 

important point that mostly physician and cancer sufferer 

communicate as complicated to argue and one of the ways of 

suggests prognostic detail to improve sufferer understanding 

[6] [7]. Pathological approaches for determining lumps 

status and their symptoms are useful for breast cancer 

prediction and prognosis. Machine learning prediction 

techniques have benefited health care industry a lot. It 

suggests different class of change and watch tool, targeted at 

improving cancer sufferer' protection and wellness program 

[8]. Medical databases are too complex to handle. There are 

several investigations on the medical database. 

Pre-processing is necessary for real-time medical data. 

Improve medical data with a big trait, with an effective 

feature selection algorithm to calculate binary and multiply 

data [9].  

The main goals of array express are repository for data, high 

quality gene expression and experimental protocols [11]. 

One of the important dimensions of bioinformatics research 

is analysis of coherent patterns in gene expression data. 

[12][13]. Microarray techniques are very valuable and 

powerful, so it is important to extract the greatest value from 

the microarray data, especially from the larger microarray 

sample series [14]. Many branches, like decision-making, 

financial and medical research can use Multi-relational 

classification for the destination [16] [17] [19] [26]. 
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II. PROBLEM AND CHALLENGES 

To construct efficient and right classifiers for biological 

application in machine learning areas is one of the leading 

challenges [4]. There are lots of requirements of 

computational biologists to handle and assist translate the big 

amount of data that is steadily being accumulated in the 

genomic study [10]. Genes and protein expressions, ways to 

analyze high-transfer data in the form of photos and images 

are computing techniques becoming important for 

understanding the diseases and importance of discovering 

the drug in the future [15]. Classification of genes expression 

using Machine learning is a research area that presents a new 

challenge because of the unique peculiarity of the problem 

[18]. There are mainly following challenges in genes 

expression classification using machine learning approach, 

the hues number of gene expression, relevant features 

investigation, and occurrence of noises inherent in the 

dataset, classification accuracy and reliability 

III. CLASSIFIER FOR BREAST CANCER PREDICTION 

   Machine learning makes the use of data mining algorithms 

to find patterns in large datasets. Number of breast cancer 

prediction models has been developed using statistical and 

machine learning techniques and employed. Artificial 

intelligence has taken a great place in the scientific and 

technical development community [21]. Effective uses of 

Machine learning classification based data extraction 

techniques are available like Random Forecast (RF), Support 

Vector Machines (SVM), Naive Bayes Classifier (NBC), 

Decision Trees (DT), K-Nearest Neighbor (KNN), Logistic 

Regression, Artificial Neural Networks (ANN) to massive 

volume of healthcare data. ML methods, is generally used to 

show covert correlations between diseases and gene 

expression. Timely detection and right investigation of the 

problem using ML technique will help the doctor in saving 

the life of a cancer patient. Due to varied appearances and 

complexity of lumps, the Brain Tumor Detection based on 

Machine Learning algorithms method gives the satisfied 

accuracy. It requires high degree of accuracy as human life 

involved. Number of ML techniques has been applied to 

widely find characteristic of disease diagnosis and prediction. 

By learning machine, physician can check the clinical 

performance of the drug against cancer by transferring the 

facilities obtained from the data on the basis of cell lines for 

personal patients. A classification model built based on gene 

expression measurements of samples from patients who have 

cancer on the left, right, and both lobes of the prostate as 

classes. Classify different cancerous cases using standard 

machine learning strategy to find genes are valuable and 

effective way to analysis 

 

A. Naive Bayes Classifier (NBC) 

 NBC is one of the efficient Machine learning Algorithm 

based on Bayes theorem with independent postulation with 

predictors for classification problems. Probabilistic 

Approach to Classification is relationship between input 

features and class expressed as probabilities. 

 

 

 

 

 
Fig. 2:Machine Learning Classifier to Classify 

Cancerous Features 

P (A/B): The conditional probability of occurrence of event A 

given the event B is true. P (A) and P (B): The Probability of 

Occurrence of event A and B respectively. P (B/a): 

Conditional Practicability of occurrence of event B given the 

event A is true. 

B. Logistic Regression (Predictive Learning Model) 

A type of supervised machine learning approach for 

prediction model. Logistic Regression Generalize idea of 

integer regression to situations where outcome variable is 

categorical. This technique mostly focuses on binary 

classification of data. 

PY = 1= α0 + α1 X 

 

 
P(Y=1): Predicted probability above 1 or below zero. 

Logistic Regression is a generalized idea of linear 

regression to situation where outcome variable are 

categorical. Logistic Regression is a predictive Learning 

Model when the output label predicted a value between 0 

andone. 

C. Support Vector Machines (SVM) 

SVM is now days one of the most effective Machine learning 

classifier under the supervised machine learning techniques 

used for classification or regression challenges in the field of 

medical sciences. Supports Vector Machines are based on 

two key concepts are selection of hyper plane which 

segregate the two classes and maximum distance between the 

nearest data points of 

margin. A hyper plane is one 

that separates between a set 
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of data points having different margin memberships. A 

schematic example is shown in Figure-02. The objects 

belong either to class BLUE or BLACK [22][23]. 

 

 

Fig 3:Support Vector Machines (SVM) 

 

The main behind SVM based classification is to create a 

choice boundary between two data points of margin that 

enables the forecasting of labels. SVM is very supportive in 

managing classification tasks for high-dimensional and 

sparse microarray data. 

 

D. Support Vector Machines (SVM) 

DT recursively divide cancer sufferer data into different 

classes based on the value. Decision tree (DT) provides 

efficient tool for classification and forecasting in the area 

of life sciences [24] [25]. Assess a machine learning 

perspective to evaluate the activities of the abnormal 

thruways in lumps, which can help to identify hidden 

respondents. 

 

 

 

 

 

 

 

 

 

Fig 4: Decision tree for breast cancer diagnosis 

E.  Artificial Neural Networks (ANN) 

ANN is a system inspired computational model based on the 

function and structure of biological nerve system. The idea 

behind ANN is basically set of interconnected neurons. Three 

main component of neural network are basically used for 

transformation are layer Input, output, hidden layer. The 

neurons are connected by means of edges and each edges is 

associated with their vertex (input, output, hidden) called 

wait. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Deep Learning Neural Network 

F.  K-Nearest Neighbor (KNN) 

One of the simplest algorithms that store all existing cases 

and classifies the new cases based on their similarity 

measure. KNN is A simplest non parametric method for 

classification based on finding the k nearest in some 

reference set and taking a majority poll among the margin 

of this. ‘Nearest’ can be measured by Euclidean distance 

method (EDM). 

Euclidean Distance Function= 

 

 

 

 

 

 

 

Fig 6: Cancerous Tumor Classification Using KNN 

Algorithm 

IV. PREDICTION OF BREAST CANCER USING ML 

TECHNIQUES 

Breast cancer can reappear month or a year after the 

treatment at the same place called recurrent breast cancer. 

Breast cancer that has returned and it spread out to other 

parts of the cancer suffers human body like liver, brain, 

lungs is metastasis or distant recurrence. Common 

symptoms of metastatic breast cancer sufferer May angry, 

feel scared, stressed, outraged, and depressed. Local 

recurrence is usually found on a diagnostic mammogram, 

during a physical examination by a cancer expert cancer 

sufferer see a change in breast in X-ray examination. The 

surgeon eliminates the lumps, diagnosed by the pathologist 

and tested for hormone receptor status. If physical 

examination symptoms are abnormal the pathological 

results can sure/unsure metastasis. Discomfort, nipple 

discharge, inverted nipple, growing view, new shape or size, 

nipple crust lumps, Shortness of breath, Weight loss, and 

Bone pains are the common symptoms. The machine based 

classification and feature selection methods applied before 

building modules for prediction of cancer recurrence. 
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 Efficient Feature choice can directly reduce the number of 

original features by selecting a subset of them that still 

retains complete information for classification. Joint effort of 

different recent machine learning techniques and note of 

cancer surgeon/scientist for Breast cancer recurrence major 

future trends of computational biology seem to get good 

results with accuracy. 

V. DISEASES PROGNOSIS 

The achievement of a disease diagnosis is totally relying on 

quality of a non-decline medical diagnosis. Prognostic 

prognosis is more than that simple diagnostic investigation. 

Analysis of prognostic accuracy of our machine learning 

based approach to that of established clinical predictors and 

visual assessments. Cancer prognosis is mainly concerned 

with three predictive tasks susceptibility; recurrence 

survival. Among the various Machines learning Algorithm 

SVM provides more accurate result. Gene mutation of cancer 

patient’s profiles effectively used with unsupervised ML 

methods to find clinically perceptible a division breast cancer 

patient’s group. A good study of detecting the melanoma 

skin cancer using high level features of skin lesson can be 

taken from as well. [27] 

VI. CONCLUSION 

To be precise, this study addresses the importance and 

effective use of machine learning techniques to analyze 

different class of Breast cancer species and reduce the 

mortality rate. To analyze Biological data related to breast 

cancer using various machine learning, learned techniques 

are available. ML is actively involved in Breast cancer 

related complication. Good Eating habits and lifestyle 

influence on Breast cancer related risks. Usability of 

machine learning classifiers and its utility in cancer 

prediction/prognosis can decrease mortality. The diversified 

analysis of the studies focuses on development of efficient 

and right predictive models using supervised machine 

learning based classification algorithms. Application of 

different Machine learning classification techniques like 

ANN, NBC, DT, CNN, SVM techniques for feature choice 

and study of multiple- dimensional biological data, 

non-multiple data integration is a good resource for human 

understanding in breast cancer predictions and prognosis 

ofdiseases. 
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