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Abstract-- Cancer is a type of diseases, which is caused by changes in body cells and a huge increase in number of their control and growth. Prediction of breast cancer is necessary to increase the mortality rate of those patients who are suffering from this breast cancer. Breast cancer diagnosis required analysis of medical images. There are many breast cancer detection algorithms has been proposed like SVM, KNN, K-MEAN, RAMDON FOREST, NAVIE BAYES. Among all these machine learning algorithm SVM and KNN have a very good accuracy in recent years. After surveying many related papers we conclude that KNN for supervised learning and k-mean clustering for unsupervised learning are best suited for this diagnoses process.
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INTRODUCTION
In recent decades, a huge advancement has been performed in the field of cancer research. Breast cancer rate is increasing day by day and many researchers are using different techniques in this research area. The techniques such as image processing, machine learning, screening just to identify the stage of that particular cancer in the particular patient before the symptoms arrives. Experts are developing new approaches for the early stage detection and prediction for cancer treatments.  With the introduction of new detection techniques, the accurate prediction of a cancer is one of the most challenging tasks for researchers.
Breast cancer patients’ rate in India is increasing uncontrollably means it needs to be handled. About 262468 breast cancer patients were diagnosed in India in the year 2019, out of 262468 approximately 84909 were died because they were diagnosed in late stages. This is somehow the Factors for late marriage, having no children i.e. problem in conceiving a baby.  This cancer starts with uncontrolled and fast multiplication of breast tissues which are classified as benign and malignant. Benign are just abnormality present in breast tissues but may not cause death to the patient on the other side malignant is type of tumor tissues their timely diagnosis can increase the mortality rate. The accuracy is calculated from the classification techniques is the rate of test sets classified accurately. Many researches shows that various techniques of ML have used for BC detection then among all others KNN  is most useful and  efficient for classification and in clustering algorithms K-mean is more efficient in detection. KNN is based on supervised learning method and K-mean is unsupervised learning methodology. 
Machine learning has huge application in medical domain and it is growing rapidly because of its effective approaches in prediction and classification. The dataset used for this approach is WDBC [3]. 
Table 1 represents the complete overview of machine learning techniques and their related solutions in breast cancer detection.
Table 1: Machine learning techniques and solution
	S.NO.
	Technique
	Solution

	1.
	Support Vector Machine (SVM)
	Breast Cancer prognosis


	2.
	KNN
	Breast cancer risk classification


	3.
	K-mean
	Predict breast cancer susceptibility and recurrences.


	4.
	Neural network
	Medical diagnosis


	5. 
	Artificial Neural Network
	Breast cancer risk estimation 


	6.
	Decision tree
	Prediction of breast cancer


	7.
	Logistic regression
	Breast cancer recurrence prediction


	8.
	Random forest
	Big data analysis in spark cloud computing


[footnoteRef:3] [3:  This table will shows how each and every machine learning algorithm works and what are the  possible solutions that can be very useful for medical science.] 

According to the related table studies about some machine learning methods are mainly involved in prediction and diagnosis process of breast cancer. 

   BC is most eminent disease in the area of medical detection which is rapidly increasing every day. A study of two widely used machine learning techniques supervised and unsupervised such as KNN and k-mean respectively. These techniques are performed on WBCD to prognosis the breast cancer recurrence.
A. k-nearest neighbor (KNN)
  KNN is a non parametric learning technique that can be implemented without using any presupposition on the database. KNN make the prediction on the basis of entire training dataset. This algorithm is implemented by calculating mathematical equation Euclidean distance to have the output in the form of nearest neighbor based on the equation D(x1, x2) = √(x2−x1)2+(y2−y1)2. The efficiency of KNN classifier depends on the K that is selected for the implantation and distance formula is also depend on K that is applied for calculating distance. Theoretically in the big datasets, the value of K is large that is chosen for effective and accurate classification results. As the study says if the value of K is larger than the boundaries are smaller and better the generalization. K can also be selected through a process called cross validation [18].
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Figure 1.1 Flow Chart of k-nearest neighbor algorithm.
Initialization: First step is to load the data. Loading of data is the basic step in which data can be loaded in the form of training dataset. Second step is to initialize the value of k.
Calculate distance: Calculating the distance is main distance can be calculated by using Euclidian distance formula. Distance id calculated between the input test data and the training dataset. 
Sorting: Distances are collected and indexed properly then sorting of ordered distance from smallest to largest. 
Maximum label class: Pick the smallest k entry from the order collection list. Get the label of k that is been selected from the list and return the label of the K.

B. K-means clustering algorithm
   K-mean is an unsupervised machine learning algorithm that is basically used for classifying the test set through an unnamed clusters, k-cluster with an intend to limit the squared errors for improved classification. This technique has many advantages in term of accuracy parameters. This k-mean algorithm is generally proficient as contrast with other clustering techniques and it performed well in particular and straight dataset. This algorithm is implemented on Apriori specification of clusters [19].
Both these classifiers KNN and K-mean depend on the input variables, to detect the particular stage and type of cancer. We are using data mining, mathematical equations and analytics for the detection of cancerous patients whose data do registered or exist in hospital records that are used for detection and prediction purposes in this breast cancer detection process. This dataset consists of 239 records and 10+ attributes. Dataset contains benign as well as malignant cases records. The main aim is to measure the accuracy of technique by choosing the best value for K for accurate classification of dataset [7, 11].
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Figure 1.2 Flow Chart of k-mean clustering algorithm.
1)  Number of cluster K: Randomly pick ‘k’ cluster for the clustering process.
2)  Centroid: A set of all the centroids for the entire clusters id being maintained as. ‘C’ is the set of all the centroid.
3)  Distance of object to centroid: Each data point id assigned to the nearest cluster centroid and then distance is being calculated using distance formula 
Where dist() is distance and C is centroid set.
4) Grouping: Grouping is based on the minimum distance calculated using Euclidian distance formula.

C. Detailed methodology 
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Figure1.3 Detailed Flow Chart of detection process using KNN 
related work
Researcher have found that the employments of machine learning for analysis of diseases by framing the examples of medical dataset. 
Kavita mittal and Gaurav aggarwal [1]  have experimented two major techniques one is of supervised learning and one is of unsupervised learning KNN and k-mean respectively. Later on the performance of both the algorithms have been compared on the same dataset i.e. WBCD.
Moh’d Rasoul Al-hadidi [2] perform image processing and use different machine learning algorithm.  He projected a new practice for exposure of breast cancer which have two parts, initially image processing is done to set up the mammography image which are used for pattern matching and feature extraction for they are using two different algorithms BPNN (Back Propagation Neural Network) and LR (Logistic Regression). Their accuracy will also compare.
Riku Turkki, Dmitrii Byckhov [3]  their findings shows that the feasibility and reliability of their learning prediction signals in tumor cells images without their exact domain knowledge. Their study shows that machine learning techniques can extract diagnostic related information for tumor patients. Prediction is done by classifying the samples on the basis of Digital risk score (DRS) groups.

Dina A. Ragab, Maha Sharkas[4] they detected the masses form patients just to classify cancerous and non cancerous tissues using mammograms. Proposed Computer Aided Detection system was designed in those two segmentation techniques was included. Firstly, the ROI (Region of Interest) was decided manually from the actual image using round contour. Secondly, threshold was set by using region used method, which is calculated as to 76 and find the huge area that includes the threshold.

David A. Omondiagbe, et al. [5] they use learning algorithms for detection cancer by using the dataset WDBC (Wisconsin Diagnostic Breast Cancer). This paper has projected a hybrid technique for breast cancer detection by decreasing the high dimensionality of features extracted by using linear discriminate analysis (LDA). This proposed method achieved an accuracy 98.82%, specificity 99.07% and curve of 0.9994.

Kandhasomy et al. [6] in this paper they looked at a wide range of machine learning called as KNN, SVM, decision tree, and RF for distinguishing patients having diabetes mellitus. Their performance and efficiency was tested in terms of accuracy, specificity and sensitivity. These experiments are performed with the K = 1 for KNN approach and it is noticed that random forest and KNN provides the best performance.

Manjisha et al. [7] works on KNN classifiers for classification and k-mean for clustering of epilepsy within EEG signals and concluded that K-means performed better from KNN in accuracy, specificity and sensitivity factors.
Abien Fred M. Agarap [8] Implementing SVM with Gaussian RBF for classification. Proposed GRU-SVM model, cross validation technique such as f- fold validation is used. We train SVM model to predict the data and 83 features from unstructured clinical narratives and 18 features from structured clinical data to recognize remote recurrences in BC.

Anusha Bharat, et al.  [9] in general method, KNN performs best results although Naive Bayes and logistic regression also respond well in detection of breast cancer. SVM is physically powerful method for predictive analysis, the formation of new SVM classes Like LIBSVM also contributes for detection process. Accuracy score 0.991228, accuracy of SVM drastically improves.

Richaa Negi and Rejo Mathew [10] in this paper SVM has given the best implementation with respect to different performance parameters. On the other side ML technique Random forest gives highest probability of categorizing a breast tumor. The level of propagation, as described by mitotic count, does not serve as a prognostic factor for triple negative breast cancer (TNBC). Per 2 mm2 usual manual mitotic counts vary from 1 to 187 (mean 37.6, SD 23.4), here as automatic counts ranged from 1 to 269 (mean 57.6; SD 42.2).
 
Subham Sadhukhan et al. [11] Early stage BC detection can be predicted by using machine learning techniques. The efficiency (97.489%) of their entire research is high. It is experimental proved that after thresholding the nuclei are segmented. After this process the contouring and tracing that nuclie on the greyscale image helps in separating them. After finding the exact nuclei apply the calculated feature values to the technique used. This will confirm that the infected mass tumor is “BENIGN,” or “malignant”.

Shubham Sharma, et al. [12] they have observed that every machine learning algorithm is able to attain the accuracy of 94% or more for the diagnosis process of breast cancer.  According to this paper KNN is having maximum accuracy in detection of the breast cancer. They use 10-fold technique for cross-validation process for maximum optimization. 9 out of 10 are used for training purpose and left out are used for testing purpose. 

Youness Khourdifi, Mohamed Bahaj [13] Data mining techniques are very useful for medical fields because they  help in the decision-making process. they used five different learning Algorithms: SVM, RF, LR, Naive Bayes, and K-NN, SVM has demonstrated its presentation on more than a few in front of other techniques used in ML. SVM needed 0.08 seconds to build its model whereas K-NN needs only 0 seconds. -NN is also known as lazy learner. The accuracy of SVM is 97.9% which is greater than RF, Naïve Bayes and k-NN accuracy is 96%, 92.6%, and 96.1%.

Yao Lu, et al. [14] This paper follows a different process for BC detection: initial process is image , then  ROI area segmentation next step is. feature extraction and in last  Classification Evaluation  for some performance parameters . Some statistical measures AUC are used for the detection of results. Deep learning methods have obtained optimized results for detection , especially the ScanNet has achieved best accuracy with manual performance on histological images.

Zexian Zeng, et al. 15]  in this NLP is used  to predict  breast cancer identification by combining number of medical science concepts. Then they apply SVM to find out local recurrences in BC patients. The predictions are then compared with the different annotate labels, and they obtained a precision of 0.50, a recall of 0.81, an f-measure of 0.62, and an AUC score of 0.87.In the cross-validation, the AUC for our model is 0.93 with a standard deviation of 0.01.The AUC score is 0.87 for our proposed model, which outperformed the other methods and is consistent with the cross-validation result.

Zhiqiong wang,Mo li, Huaxia wang [16] Main motive is to use deep feature extracted from cnn for 2nd stage of mass detection and diagnosis. Uses US-EML proposed algorithm, in mass detection we uses ELM CLASSIFIER. Detection results analysis.  Mass Detection Based on Fusion Feature.

B.M.Gayathri ,C.P.Sumathi [17] This paper outlines the review on breast cancer using different ML methods and techniques, which are utilized to improve the exactness of malignant growth in one. RVM is applied for identifying optical cancer,and for  malignant growth etc.Overall, if research on RVM continues,then all things considered, the utilization of RVM will turn out to be significantly more helpful in diagnosing breast disease.

Naresh Khuriwal , Nidhi Mishra [18] they have utilized 12 feature to find  BC growth that they got after that  pre-handling process. Before training the model they applied few  pre-processing techniques like Watershed Segmentation, Color based division and Adaptive Mean Filters for scaled dataset then applied model and accomplished precision. In this paper they used different deep learning methods and other machine learning techniques and seen our proposed framework is demonstrated best.

Moi Hoon Yap, et al. [19] deep learning approaches are used for ultrasound and breast cancer  mass detection and find out 3 unique strategies: a Patch-based LeNet, a U-Net, and an transfer learning approach with a pre-trained FCN-AlexNet. Their exhibition is compare not in favor of four most excellent in class mass detection method .

Md. Milon Islam, et al.  [20] Prediction for the cancer is done by using two algorithms SVM and K-NN which are the supervised techniques for BC detection with the help of  training data set. The projected model utilizes K-fold cross validation to get a optimized result. These strategies accomplished the accuracy of 98.57% and 97.14% by SVM and KNN respectively alongside the specificity of 95.65% and 92.31% in testing stage.

Analysis of machine learning methods used in different research papers for breast cancer detection:


Figure2.1 Different types of method used in paper.
As figure 2.1 shows that different algorithms are used for breast cancer detection according to this graph which is concluded y using forty research papers shows that KNN is mostly used algorithm for detection process out of SVM, KNN, K-MEAN, DT, LR, and RF.

conclusion 
The study is based on two machine learning approaches KNN and k-mean for the diagnosis of cancer, its types and its stages. The performance analysis is based on value of K and its results are measured on three parameters for its accuracy. Theoretically KNN have shown very good utility in classifying the problem. Where, choosing the right value for K is tricky and needs big dataset samples for accuracy. There is no need for training phase, all the work is done in testing phase. The testset is detected using KNN classifier and K-mean clustering as cancerous and non cancerous. The parameters of validity, responsiveness are calculated for number of values of different K’s and compare the result with K-mean result. 
Lately KNN is basically used for classification but was not good for bog database or data with number of categories. To overcome this limitation of KNN a new approach was proposed i.e. KNN with clustering approach to work with dynamic adjustment in the different iteration for the value of K. That is the reason dynamic choice of K for the classification and accuracy is enhanced.

ABBREVIATIONS

	ANN
	Artificial Neural Network

	SVM
	Support Vector Machine

	KNN
	K-nearest Neighbor

	DT
	Decision Tree

	LR
	Logistic Regression

	RF
	Random Forest

	NLP
	Natural Language Processing

	RBF
	Radial basis function

	EEG signals
	Electroencephalogram signal

	LDA
	Linear Discriminate Analysis

	ROC
	Receiver Operating Characteristics

	AUC
	Area under Curve

	BPNN
	Back Propagation Neural Network

	WDBC
	Wisconsin Diagnostic Breast Cancer

	CAD
	Computer-aided Design

	FNA
	Fine-needle aspiration

	RVM
	Relevance Vector Machine
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