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Abstract 

The primary stage in cancer detection is classifying tumours into malignant or benign, which is a tough assignment in today’s 
modern science and age where science and technology accomplishments are reaching new heights with every second that passes. The 
accuracy of diagnosis can be greatly increased using machine learning approaches. Using various attributes from various cell pictures, 
we hope to categorise tumours as benign or malignant. Data from computers are used by machine learning to learn, and this learning is 
then used to learn a certain pattern or trend in the data. There is a greater demand for effective cancer detection tools due to the 
alarming rise in cancer rates worldwide. Machine learning makes this possible. This method allows for early tumour detection, which 
ultimately aids in early diagnosis and is crucial for treating cancer patients. 
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Introduction  

Cancer contributes to the majority of death in today’s world. Depending on the region, familial changes, and cell of origin, it 
manifests in many ways. Due to changes in people’s lifestyles, including an increase in tobacco use, a decline in dietary practices, a 
lack of activities, and many others, this disease has taken over the world. Due to improvements in medicine, treating this ailment has 
become somewhat simpler than in earlier times. In essence, the degree of malignancy influences the cancer treatment that should be 
used. Radiological imaging is frequently used in the detection of cancer. The spread of cancer and the effectiveness of treatment is 
monitored using radiological imaging. Cancer monitoring is another use for it. Cancer is one of the biggest health issues facing 
humanity. Depending on the region, the familial changes, and the cell of origin, it can take many distinct forms. This disease has taken 
over the world due to changes in people’s habits, including increased cigarette use, a decline in nutritional practices, a lack of physical 
activity, and many other things. Due to improvements in medicine, curing this ailment has been a little easier compared to earlier 
times. Malignancy level essentially influences the kind of cancer treatment that should be used. Imaging with radiology is frequently 
used to detect cancer. Radiological imaging monitors the progression of the cancer treatment and its spread. As a cancer monitor, it is 
also employed. The variety and sophistication of oncological imaging are constantly expanding. 

 
According to medical professionals, breast cancer was caused by cells that grew abnormally and then spread to the lymph 

nodes or other body parts. In order to prevent the effects of the following phase, it is crucial to identify and stop the proliferation of 
these undesirable cells as soon as feasible. The first thing a doctor does after diagnosing a tumour is to determine if it is benign or 
malignant because the two tumours have different treatment and preventative approaches. While malignant cells can travel to other 
parts of the body, benign cells are not carcinogenic and cannot do so. The issue with this condition is that there isn’t a reliable 
diagnostic tool available to identify cancer in its earliest stages, allowing the patient to begin treatment as soon as possible and attempt 
to stop the spread of malignant cells or tumours. Any sickness detected early enough to be treated with some degree of human effort. 
Most people miss their ailment before it progresses to chronicity. The death rate rises as a result all across the world. When detected 
early enough, before it has spread to every part of the body, breast cancer is one of the diseases that may be healed. Due to a lack of 
prognosis models, doctors find it challenging to create a treatment strategy that could increase patient survival time. Therefore, it takes 
time to design a technique that delivers the lowest possible mistake to increase accuracy. There was a need for a computerised 
diagnostic system in which Machine Learning methodology was utilised because the existing methods to identify breast cancer, such 
as mammography, ultrasound, and biopsy, were time-consuming. This methodology uses algorithms to more correctly and quickly 
identify cells while also assisting in classifying tumours. 

 
CLASSIFIERS USED FOR CANCER DETECTION  

Support Vector Machine (SVM) The goal of the support vector machine technique is to locate a hyperplane that categorises 
the data points in N-dimensional space (N is the number of characteristics). Numerous potential hyperplanes could be used to divide 
the two groups of data points. The goal is to identify a plane with the largest margin of separation between data points from both 
classes. Decision boundaries, known as hyperplanes, assist in categorising the data points. Different classifications can be given to 
data points on either side of the hyperplane. 
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Additionally, the number of features affects the hyperplane’s dimension. The support vectors are data points that are closer to 
the hyperplane and have an impact on the hyperplane’s location and orientation. We increase the classifier’s margin using these 
support vectors. The hyperplane’s location will vary if the support vectors are deleted. SVM is unquestionably the most efficient 
classifier because it performs best when a clear line of demarcation between classes and the data is high dimensional. However, SVM 
is not appropriate for large data sets due to the longer training times and the fact that it performs worse when noisy data. 

 
Using K-Nearest Neighbor (KNN) One of the simplest machine learning algorithms, based on the supervised learning 

method, is K-Nearest Neighbor. The K-NN method assumes that the new and existing cases are comparable and places the new 
instance in the category that is most like the existing categories. A new data point is classified using the K-NN algorithm based on 
similarity after storing all the existing data. Finding data points near the new point entered into the machine is the foundation of how 
KNN functions. The algorithm then separates the closest points regarding the arrival point’s distance. Different methods are employed 
to estimate this specific distance, but Euclidian distance is the one that specialists most frequently utilise. Next, group a specific 
amount of points into distinct categories based on how far off they are from one another. The greatest number point in KNN is 
categorised individually as a new data point. In KNN, points are picked in odd numbers, such as the number of classes is 2. The KNN 
technique is fairly easy to use and can handle enormous data sets, but the computing costs are considerable since each training 
sample’s distance from each data point must be calculated, and the algorithm complexity may rise because K must always be 
determined.  

 
Forest Random A supervised learning algorithm is a random forest. It consists of many Decision Trees. The structure of a 

decision tree is hierarchical, with nodes representing specific criteria on a collection of characteristics and branches dividing the 
choice in favour of the leaf nodes. Leaf decides the class names. Recursive partitioning or a conditional inference tree can be used to 
build a decision tree. A Decision Tree is built via recursive partitioning, which involves splitting or not dividing each node. We may 
say that the source set is divided into subgroups based on an attribute value test, which is how the tree is learned. When every member 
of the subset at a node has the same value for the target variable, the recursion is said to be finished. A statistical method called a 
conditional inference tree corrects for multiple testing and employs non-parametric tests as splitting criteria to prevent overfitting. 
Since it can handle missing values, continuous, categorical, and binary data, Random Forest is appropriate for high-dimensional data 
modelling. However, for large data sets, the size of the trees might consume a lot of memory. The hyper-parameters must be tuned 
because it has a propensity to over-fit.  

 
Logistic regression  

In linear regression, the linear regression hyperplane obtained cannot be used to predict the dependent variable by using the 
independent variable. Therefore, logistic regression is used when there is categorical data. Instead of predicting something, continuous 
true or false is predicted by Logistic regression. It is used for classification. The sigmoid function is used to convert the independent 
variable into an expression of probability which ranges from 0 and 1 concerning the dependent variable. The ability to provide 
probabilities and classify new samples using continuous and discrete measurements makes it a popular Machine Learning algorithm. 
A drawback of Logistic Regression is the assumption of linearity between the dependent and independent variables.  

 
The supervised learning method known as the Naive Bayes classifier is used for classification. It is founded on the Bayes 

theorem, which determines the likelihood of an occurrence after it has happened. It is one of the most straightforward but effective 
ML algorithms and has applications across several sectors. Naive Bayes makes the uncommon but unfounded assumption that all 
predictors (or characteristics) are independent. This restricts the algorithm’s usage in real-world scenarios. This approach encounters 
the “zero-frequency problem,” giving a categorical variable with zero probability if its category was unavailable in the training dataset 
but was present in the test data set. By employing a smoothing method, we can resolve this problem. Another limitation is naive 
Bayes’ need for huge data sets to achieve its highest performance. 

 
Related Work  
Arpita Joshi and Dr Ashish Mehta [1] have compared the outcomes of the methodologies’ classification, including KNN, SVM, 
Random Forest, and Decision Tree (Recursive Partitioning and Conditional Inference Tree). Wisconsin Breast Cancer dataset from the 
UCI repository was the one utilised. KNN was the top classifier, according to the simulation results, followed by SVM, Random 
Forest, and Decision Tree. Shanmugam Veeramani and David A. Omondiagbe,  
Amandeep S. Sidhu [2] combined these machine learning approaches with feature selection/feature extraction techniques, and the 
performance of SVM, Artificial Neural Network, and Naive Bayes was examined using the Wisconsin Diagnostic Breast Cancer 
(WDBC) Dataset. As a result of its lengthier calculation time, SVM-LDA was preferred above all the other approaches, according to 
the simulation findings. 
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Kalyani Wadkar et al. [3] compared ANN and SVM and combined several classifiers, including CNN, KNN, and Inception V3, for 
improved dataset processing. According to the experimental findings and performance analyses, ANN performed more efficiently than 
SVM, making it a superior classifier. 
Anji Reddy Vaka et al. [4] used machine learning methods such as the SVM classifier, Naive Bayes classifier, Bi-clustering Ada 
Boost techniques, RCNN classifier, and Bidirectional Recurrent NN to provide a unique way to diagnose breast cancer (HA-BiRNN). 
The methodology proposed (Deep Neural Network with Support Value) and machine learning techniques were compared, and the 
simulated results showed that the DNN algorithm was superior in terms of performance, efficiency, and image quality—factors that 
are critical in the most recent medical systems—while the other techniques didn’t perform as expected.  
Monica Tiwari et al. [5] used machine learning techniques like Logistic Regression, Random Forest, K-Nearest Neighbor, Decision 
Tree, SVM, and Naive Bayes Classifier, as well as deep learning techniques like Artificial Neural Networks, CNN, and Recurrent 
Neural Networks to present a novel method to detect breast cancer.  
Abdullah-Al Nahid and Yinan Kong [6] presented that the use of the Convolutional Neural Network (CNN) method for breast 
image classification, conventional NN, Random Forest (RF) algorithm, Support Vector Machines (SVM), and Bayesian approaches to 
provide a unique way to diagnose breast cancer via image classification. Since Convolutional Neural Network (CNN) approaches 
often extract the features globally using kernels, and these Global Features have been utilised for image classification, the CNN 
method has shown to be the best for the diagnosis of Breast Cancer.  
K.Anastraj et al. [7] have conducted a comparison of the Wisconsin Breast Cancer (original) datasets using the following machine 
learning algorithms: backpropagation network, artificial neural network (ANN), CNN, and support vector machine (SVM). For feature 
extraction and analysis of benign and malignant tumours, ALEXNET’s deep and convolutional neural network was utilised. 
S.Vasundhara et al. [8] have conducted a comparison of the Wisconsin Breast Cancer (original) datasets using the following machine 
learning algorithms: backpropagation network, artificial neural network (ANN), convolutional neural network (CNN), and support 
vector machine (SVM). For feature extraction and analysis of benign and malignant tumours, ALEXNET’s deep and convolutional 
neural network was utilised.  
Muhammet Fatih Ak [9] has used the data collection provided by Dr William H. Walberg of the University of Wisconsin Hospital. 
This dataset was subjected to data visualisation and machine learning methods such as logistic regression, k-nearest neighbours, 
support vector machine, naive Bayes, decision tree, random forest, and rotation forest. These machine learning methods and 
visualisation were implemented using R, Minitab, and Python. All of the approaches were compared in a comparative analysis.  
Sivapriya J, et. al. [10] have compared Logistic Regression, SVM, Random Forest and Naïve Bayes. The Wisconsin Breast cancer 
dataset is used here to perform the comparison.  
 
Proposed work  

The leading cause of mortality is breast cancer. Finding cancer in its early stages is crucial. For the goal of diagnosing breast 
cancer data, a variety of machine learning approaches are accessible. To identify breast cancer, we compare the accuracy of the naive 
Bayes classifier and KNN algorithms. 

 
Objectives  

(1) Import every library  
(2) Import the breast cancer data file 
(3) Use KNN and naive Bayes classifier  
(4) Accuracy comparison of these two methods  
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Methodology 

 
Conclusion  

A system that focuses primarily on early cancer diagnosis is cancer detection using machine learning. Better technology that 
raises the possibility of survival is required due to the steadily rising number of cancer diagnoses. In order to boost the survival rate, 
we thus intend to apply machine learning for early detection. To achieve this, we first successfully trained the machine using 
malignant and benign data sets, followed by successful testing using an unknown data set. The machine was fed with categorised data 
sets of malignant and benign cell images, and for better results, we also shuffled these images within themselves. This study looked at 
various machine learning methods for identifying breast cancer. We performed a comparative analysis of SVM, CNN, KNN, Logistic 
regression, Naïve Bayes and Random forest. 
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