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Abstract: Breast cancer is one of the common forms of cancer among women. Breast cancer mostly affects
women’s only. Breast cancer is the second leading cancer that cause to death. In very few rare case men can be
affected by breast cancer representing the majority of new breast cancer cases and cancer-related deaths
according to global statistics, making it a most important human health problem in today’s society. Women’s are
affected by breast cancer due to the growth in cells inside the beast. Either it can be left breast or right breast. In
this paper we analyze the past breast cancer data to know how many peoples are affected by this breast cancer in
the range of year 1990 to 2017. Here we will visualize graph analysis to show how breast cancer was affecting
people. First one is based on time, second one is based on age group and the third one is based on tumor size.
Here we analyze the breast cancer deaths based on the information in the data set. Data cleaning, data
validation, data preprocessing will be done on the entire data set. Here we are using supervised machine learning
algorithm for analyzing the historical report to predict the breast cancer.
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Introduction

Carcinoma is a term that is used to identify and describe a cancer that begins in the epithelial of
organs like breast. Most of the breast cancer are carcinomas. Carcinomas are starts in granular
tissue, which is called as adenocarcinomas. The normal breast contains tiny tubes, which is also
called as ducts and that ends with group of lobules.
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Cancer starts in the cells lining, when a normal cell becomes a carcinoma cell. As long as the
carcinoma cells are still compact to the breast ducts or lobules, without breaking out and growing
into neighbouring tissue, it is considered in-situ carcinoma (or carcinoma in situ). Once the
carcinoma cells have grown and broken out of the ducts or lobules, then it is known as invasive
or infiltrating carcinoma. In an invasive carcinoma, the tumor cells can spread (metastasize) to
other parts of human body. Based on microscopic view Breast cancer are often divided into 2
main types. One is invasive ductal carcinoma and another one is invasive lobular carcinoma. In
some cases, the tumor can have symptoms of both carcinomas and is called a mixed ductal and
lobular carcinoma. Another name for invasive ductal carcinoma is invasive mammary carcinoma
of no special type, because it is the most common type of breast cancer carcinoma. In general,
invasive lobular and invasive ductal carcinomas of the breast aren’t treated separately. Most
important medical issue found in middle aged women is, breast cancer. Breast cancer incidence
rate can be reduced if it can be detected at an early stage of breast cancer. With the help of latest,
efficient and advanced screening methods, the majority of such cancers are getting reduced. The
utility of machine learning techniques in human healthcare analysis is growing good. Certainly
analysis of patient’s clinical data and doctor’s suggestions are the most considerable terms in
diagnosis. Most of the possible medical flaws can be recovered by the using classification
systems, and it is also offer healthcare data to be analyze in lesser time and in more exhaustive
manner. Accurate and timely prediction of breast cancer is used by the doctors to make most
accurate decision about the patient treatment. In vision of the problem statement described in this
section, a classification model is proposed with more accuracy to predict the breast cancer
patient. Classifications of the entire data sets are done on the basis of specific properties possess
by the sample variable that this capable to classify the data set and each sample variable is
assigned as a malignant or benign class. Classification is mostly done by making predictions
based on known sample data that has been learned from training data. Designed algorithm is first
trained on the known data labels and further uses this learning to predict the class labels for the
new unknown data sample.

Machine learning is used to predict the future from past data. Machine learning (ML) is comes
under artificial intelligence (Al). ML provides computers with the capability to learn without
being explicitly programmed. Data scientists may use different kinds of machine learning
algorithms to discover patterns from past dataset in python that lead to actionable awareness. At
a high level, these different algorithms can be classified into two category based on the way they
“learn” about data to make accurate predictions: supervised learning and unsupervised learning.
Here we are using supervised machine learning algorithm. Majority of machine learning uses
supervised machine learning algorithms to predict the results. Supervised learning method
having 2 variables. One is input variable (X) and another one is output variable (y) and it uses an
appropriate algorithm to learn the mapping function from the input variable (X) to the output
variable () is y = f(X). Our goal is to find the mapping function .it is useful to find the output
variable from the input variable. The techniques of supervised machine learning include logistic
regression, decision tree, support vector machine and naive Bayesian.
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Knowledge Extraction:

Data source:
We have collected the hospital data set from kaggle website. Our dataset having the following
variables age, menopause, tumor size, Inv-nodes. Node caps, Deg-malig, Breast, Breast-quad,
Irrad, time and Class. After collecting the data set, data validation and preprocessing will be done
on the data set.

Method of processing:

We split our project into 7 modules. Here we use 6 library packages. Numpy is for numerical
calculation. Pandas for data handling. Matplot is for graphical representation. Seaborn is for
advanced graphical representation. Sklearn is a machine learning package and it is used to
perform 80% of implementation. Tkinter is used for creation of GUI. First one is for data
validation and data preprocessing. Data validation is the process of eliminating duplicate values
and null values in the data set. Second module for data visualization and here we perform
graphical analysis based on age group, tumor size and time. In third module we use logistic
regression and decision tree algorithm for prediction. Both are giving 100% accuracy. In fourth
model we use random forest and support vector machine algorithm for prediction. Random forest
gives 100% accuracy and SVM gives 96.42% accuracy. In fifth module we use naive bays and k-
nearest neighbor algorithm. Naive bays give 100% accuracy and KNN gives 85.71% accuracy.
In sixth module we use ensemble voting classifier to give final result based on naive bays,
logistic regression, decision tree and random forest. In seventh module we are going to create
one GUI. Our final result will be grade and TNM. TNM for tumor size and node and metastasis.

Architecture Design:

Training
dataset

Fig: Data processing
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Existing system:

The patterns frequently appearing within the tumors with the identical label is considered
a possible diagnostic rule. Subsequently, the diagnostic rules are very useful to construct
component classifiers of the Adaboost algorithm by using unique rules combination strategy
which sort out the problem of classification in numerous feature spaces (PC-DFS). Finally, the
AdaBoost learning is performed to find effective combinations and integrate them into a robust
classifier. The proposed approach has been validated employing a large ultrasonic dataset of
1062 breast tumor instances (including 418 benign cases and 644 malignant cases) and its
performance was compared with several conventional approaches. The experimental results
show that the proposed method yielded the most effective prediction performance, indicating a
decent potential in clinical applications.

Proposed system:
EXPLORATORY DATA ANALYSIS

Here we are using Jupyter notebook to work on this given dataset and will first go with
importing the necessary libraries packages and import our dataset to Jupyter notebook platform.

Splitting the dataset

The data set we are using is usually divide into training data and test data. The training set
contains already familiar output and the model learns on this data in order to be generalized to
other data later on. It has the test dataset (or subset) in order to test our model’s prediction on this
subset and it will do this using SciKit-Learn library package in Python using the train_test_split
method.

Data collection

The data set collected for predicting patient is categorized into Training set and Test set.
Generally, 7:3 ratios are used to split the Training set and Test set. The Data Model which was
created using naive baysien algorithm are applied on the Training set and based on the test result
accuracy, Test set prediction will be done.

Preprocessing

The data which was collected might contain missing values that ends up to inaccuracy.
To get better results data need to be preprocessed so as to provide 100% accuracy of the
algorithm. The outliers must be off from the data set and also variable conversion need to be
done. Based on the correlation among attributes it absolutely was observed that attributes that are
significant individually include tnm, stages, grade, age, which is that the strongest among all.
Some variables like an applicant income and co- applicant income aren’t significant alone, which
IS strange since by intuition it’s considered as important.
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Building the classification model
The predicting the breast carcinoma problem, decision tree algorithm prediction model is
robust thanks to below mentioned reasons: It provides the simplest leads to classification
problem.
» It is efficient in preprocessing outliers, irrelevant variables and a combination of
continuous, categorical and discrete variables.
> It produces out of bag estimate error which has proven to be unbiased in various tests and
it’s relatively easy to tune with.

Trend Analysis:

Trend analysis is nothing but analyze the past data in order to predict the future results.
Here, we analyze the breast cancer patient past details to show how people were affected by
breast cancer in past 20 years. We create 3 graphs to show how people were affected by breast
carcinoma. One is based on age group and another one is based on time and last one is based on
tumor size. Example given below
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Fig: Trend analysis based on tumor size
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Fig: Trend analysis based on time
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Fig: Trend analysis based on age group
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GUI creation:

Finally, we create one Graphical User Interface. In that we will show 2 outcomes. We will show
in which grade you will be healthy. Another one is tumor size, node and metastasis. Using this
we can identify our healthy stages. Example given below
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Prediction of Breast cancer stages using ensemble method
| Predict the patient grade and TNM levels
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Fig: Breast cancer healthy stage prediction

Conclusion:

The analytical process started from data cleaning and processing, missing value,
exploratory analysis and eventually model building and evaluation. Finding the patient stages
and grade with parameter like accuracy, classification report and confusion matrix on public test
set of given attributes by supervised machine learning method. So finally we’ve built our
classification model and to know that machine learning classification algorithm gives the
foremost effective results for our dataset. Well it’s not always applicable to each dataset. To make
decision our model, we always must analyze our dataset then apply our machine learning model.
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