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ABSTRACT 

The classification of medical data has become an increasingly challenging problem, due to recent advances in 

medical mining technology. The Clinical organizations have collected large quantities of information about patients 

and deceases. However in a large dataset not all features contribute to represent the disease prediction, therefore 

reducing and selecting a number of sufficient features may improve accuracy of the classification. The objective of 

this Paper is to improve the classification accuracy of the SVM based on the output from RFE feature selection 

method that use Clustering approach to find the optimal set of features. This approach was applied on the Two UCI 

datasets namely, Wisconsin Breast cancer and Pima Diabetes in python Language. Experimental results showed that 

using the cluster based feature selection method with SVM algorithm achieved higher classification accuracy than 

without feature selection SVM classifier. In our result show that features selection improve significantly the 

classifier performance. 
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I. INTRODUCTION 

Now a day’s various clinical organizations are 

generating huge amounts of data which are difficult 

to handle for further processing. The Clinical 

organizations have collected large quantities of 

information about patients, deceases and their clinical 

lab test results. Data mining is the search for 

relationships and patterns within this data that could 

provide useful knowledge for effective decision-

making. Medical data mining is one of key issues to 

get useful clinical knowledge from medical 

databases. 

Data mining is the process of extracting valid, 

previously unknown, and ultimately comprehensible 

information from large databases and using it to 

make crucial business decisions. The extracted 

information can be used to form a prediction or 

classification model, or to identify relations between 

database records [4]. 

 

Various Data Mining techniques such as 

classification, association rules and clustering 

techniques are used by clinical organization to 

increase their capability for making decision 

regarding patient health.  

There are two goals when optimizing classification 

rules, attaining highest accuracy and selecting 

smallest set of features.  

II. FEATURE SELECTION 

Feature selection is commonly used 

preprocessing step of data mining that helps increase  

the predictive performance of a classification model 

[1, 2]. The main aim of feature selection is to choose 

a subset of features with high predictive information 

and eliminate irrelevant features with little or no 

predictive information.  It is a process of selecting a 

subset of features that are most useful to construct a 

classification model. Choosing a subset of original 

features are important so that the feature space is 

optimally reduced according to a certain evaluation 

criterion. Feature selection is a vital issue for medical 

disease classification. 

As far as the number of features increase, 

the dimensions of data increase, will affect the 
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classification accuracy. In fact with so many 

irrelevant and redundant features, most classification 

algorithms suffer from extensive computation time, 

possible decrease in model accuracy and increase of 

overfitting risks [7, 9]. As a result, it is necessary to 

perform dimensionality reduction on the original data 

by removing those irrelevant features. 

The performance of the classifier and the 

cost of classification are sensitive to the choice of the 

features used in the building of the classifier [5]. 

With the reduced set of features, the time needed for 

learning the classification knowledge and the time 

required for classification is reduced. Further, by the 

extraction of relevant features and therefore the 

elimination of the irrelevant ones, the accuracy of the 

classifier can be increased. 

Feature selection algorithms fall into three 

broad categories: filter model, wrapper model and 

embedded [5]. The filter model relies on general 

characteristics of the training data to select some 

features without involving any learning algorithm. 

The wrapper model requires one predetermined 

learning algorithm in feature selection and uses its 

performance to evaluate and determine which 

features are selected. Embedded method incorporates 

the feature selection process in the classifier objective 

function or algorithm. 

 

The main aim of feature selection is to 

determine a minimal feature subset from a problem 

domain while retaining a suitably high accuracy in 

representing the original features. There are two 

goals when optimizing classification algorithms, 

attaining highest accuracy and selecting smallest set 

of features. Applying feature selection techniques in 

medical diagnosis has become a prerequisite for 

model building. The major advantages of feature 

selection are (i) it improves the performance of the 

model, (ii) it provides faster and more cost effective 

models and (iii) it helps gain a deeper insight into the 

underlying processes [6]. 

 

III. DESIGN OF PROPOSED 

METHODOLOGY 

Figure 1 depicts the proposed system architectures of 

the cluster based feature selection. In this section, we 

present the proposed method of cluster based feature 

selection on SVM classification using Recursive 

feature elimination. We use the k-Means algorithm to 

find the best cluster of the features from feature 

ranking scores and use these results to build the SVM 

classification model. The objectives are to reduce the 

data dimensions and to increase the predictive 

accuracy. Our proposed method consists of the 

following steps. 

Step 1: Read the Dataset.  

Step 2: Preprocess the data  

Step 3: Now partition the Data set into training and 

testing sets.  

 
Figure 1: Cluster based feature selection architecture 

Step 4: Apply RFE technique for finding the feature 

weights.  

Step 5: Now cluster the feature weights of training 

data using K-means algorithm.  

Step 6: Select the best cluster features.  

Step 7: Train the SVM of reduced features. 

Step 8: Validate the model for new classification.  

3.1 SVM Recursive Feature Elimination (SVM-

RFE)  

Initially, RFE started with all the features. The 

weights wi of a linear SVM classifier provide 

information about feature relevance using a decision 

function D(x) = wx+b, where a bigger weight value 

implies higher feature relevance. For the next 

iteration all weights are re-evaluated and dynamically 

adapted, while the process continues recursively [3]. 

This procedure continued until all features were 

ranked according to the order of their removal.  In 
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this paper a feature xi is scored by means of wi
2, as in 

the original RFE algorithm. 

3.2. K-Means Algorithm 

Clustering is one of the most important unsupervised 

learning problems widely used for exploratory data 

analysis. Clustering method finds a structure in a 

collection of unlabeled data. Hence, it separates the 

original dataset into smaller datasets called clusters. 

The K-means algorithm is one of the simplest 

unsupervised learning algorithms that solve the well 

known clustering problem. Usually the Euclidean 

distance is used as the distance metric to calculate the 

observations’ relationship. The main idea is to define 

k centroids, one for each cluster. The algorithm is 

composed of the following steps:  

Step 1. Place K points into the space represented by 

the objects that are being clustered. These points 

represent initial group centroids.  

Step 2. Assign each object to the group that has the 

closest centroid.  

Step 3. When all objects have been assigned, 

recalculate the positions of the K centroids.  

Step 4. Repeat Steps 2 and 3 until the centroids no 

longer move.  

Finally, each cluster could represent a different 

collection from the other clusters. By using this kind 

of clustering methods, the observations could be 

easily separated according to the Euclidean distance. 

3.3 Support Vector Machine 

Support Vector Machines (SVM) is a machine 

learning algorithm that is generally used for 

classification problems. SVM algorithm is one of the 

most powerful classification techniques that was 

successfully applied to many real world problems [2, 

3]. Support Vector Machines are based on the idea of 

mapping data points to a high dimensional feature 

space where a separating hyper-plane can be found. 

The main logic used by SVM for data classification is 

to drawn optimal hyper-plane which acts as a 

separator between the two classes. The separator 

should be chosen like that it gives the maximum 

margin between the vectors of two classes as shown 

in figure 2. Due to this reason SVM is also called 

maximum margin classifier. The vectors near the 

hyper-plane are called support vectors. This mapping 

can be carried on by applying the kernel trick which 

implicitly transforms the input space into another 

high dimensional feature space. The hyper-plane is 

computed by maximizing the distance of the closest 

patterns, i.e., margin maximization, avoiding the 

problem of overfitting.  

 
Figure 2: separating hyperplane 

 

IV. EXPERIMENTAL RESULTS 

The objective of this section is to evaluate our proposed algorithm in terms of number of selected features, 

and learning accuracy on selected features. The proposed cluster based feature selection methods have been 

experimented with data taken from the UCI Machine Learning Repository [8]. We have used the Python Language 

to experiment our proposed algorithms. The Python Scikit-learn is a package for data classification, regression, 

clustering and visualization.  The dataset we used in our experiment is briefly described in Table 4.1. The data is 

divided in two sets. The training set is 70% and the remaining 30% are used for testing. The experiments were 

conducted with complete feature set and also with selected features. 

Table 4.1: Summary UCI data sets. 

 

 

http://www.ijetajournal.org/


International Journal of Engineering Trends and Applications (IJETA) – Volume 5 Issue 3, May-Jun 2018 

ISSN: 2393-9516                          www.ijetajournal.org                                                  Page 11 

SNO Datasets Features Instances Class 

1 Wisconsin Breast cancer 11 699 2 

2 Pima Diabetes 9 768 2 

 

4.1 Evaluation of RFE algorithm 

We apply the RFE method to find the weights of our Dataset results are shown in table 4.2 and 4.3.  

Table 4.2: Wisconsin Breast cancer Data feature weights 

Features Clump 

Thicknes

s 

Uniformity 

of Cell Size 

Uniformi

ty of Cell 

Shape 

Margina

l 

Adhesio

n 

Single 

Epithelial 

Cell Size 

Bare 

Nuclei 

Bland 

Chroma

tin 

Normal 

Nucleol

i 

Mitose

s 

Weights 0.034 0.26 0.22 0.025 0.13 0.17 0.098 0.073 0.06 

 

Table 4.3: Pima Diabetes Data feature weights 

Features preg plas pres skin ins mass pedi age 

Weights 0.082 0.26 0.086 0.069 0.074 0.17 0.125 0.146 

 

Next we apply the k-means algorithm for find clusters according to feature weights of RFE algorithm are shown in 

table 4.4 and 4.5 

 

Table 4.4: cluster of Wisconsin Breast cancer Data  

 Cluster-1 Cluster-2 

Feature

s 

Uniformit

y of Cell 

Size 

Uniformit

y of Cell 

Shape 

Single 

Epitheli

al Cell 

Size 

Bare 

Nucle

i 

Clump 

Thicknes

s 

Margina

l 

Adhesio

n 

Bland 

Chromati

n 

Normal 

Nucleo

li 

Mitose

s 

Weight

s 

0.26 0.22 0.13 0.17 0.034 0.025 0.098 0.073 0.06 

 

Table 4.5: cluster of Pima Diabetes Data  

 Cluster-1 Cluster-2 

Features plas mass pedi age preg pres skin ins 

Weights 0.26 0.17 0.125 0.146 0.082 0.086 0.069 0.074 

 

Table 4.6 shows comparative results of classification accuracy and the same shown in bar graph in figure 2. It can be 

seen that the SVM algorithm of all features of accuracy on Breast cancer (95%) and Pima Diabetes (75%) data sets. 

The proposed cluster based feature selection on SVM algorithm can improve the performance of accuracy on Breast 

cancer (98%) and Pima Diabetes (96%) data sets when compared to data set with no feature selection method. 

Table 4.6 Result of SVM 

Datasets Accuracy of all features Accuracy of selected features 

Wisconsin Breast cancer 95% 98% 

Pima Diabetes 75% 96% 
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Figure 2: Accuracies of all features and cluster based features 

V. CONCLUSION 

This research aims at studying a method to clustering 

the feature ranking on SVM classification using 

cluster based feature selection. The problem of 

learning efficient model from data with high 

dimensionality can cause trouble to most algorithms. 

Thus, we propose to use the cluster based feature 

selection algorithm in order to increase accuracy and 

reduce learning problem due to dimensionality. We 

present clustering method using the k-Means 

algorithm to cluster the feature ranking scores for 

choosing an optimal set from feature ranking score. 

From experimental results, it has been revealed that 

the proposed cluster based feature selection method 

can increase the accuracy of data classification, and 

can reduce high dimensional data problem by 

obtaining a small set of features. 
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