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Abstract -  Feature selection is one of the recent techniques in data mining. Clustering is an unsupervised 

learning method in knowledge discovery world. Dimensionality reduction poses electing the significant data 

from the wider variety of data elements. “Curse of dimensionality “is a challenging issue of present researches 

which produces wrong outcomes during clustering process. In this paper, cluster based outlier detection method 

is applied with various multivariate datasets. Before clustering the datasets, the feature selection method has 

been implemented for selecting significant datasets from the entire training attributes. Feature selection plays an 

essential role in cluster accuracy for obtaining the dissimilar and dissimilar datasets among the data instances. In 

this research work, the proposed system is compared with the various correlation based feature selection 

algorithms and their experimental results are depicted. 
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I. INTRODUCTION 

 

In recent, enormous electronic data are being utilized and sustained by corporate across the world. The wider 

ranges of data are impractical for human analyst at high speed. The traditional statistical methods are inadequate 

to analyze these types of data. So the researchers have to look for an alternative and hence develop advanced 

data mining tools with knowledge that will help in the decision-making process. The major point of the data 

mining process is to “revolve data into knowledge”. High dimensionality is one of the fast growing problems in 

Computer Science, because of the increased requirement for tools that help in the analysis of huge amounts of 

data. The major aspire of a feature selection approach in data mining is to eliminate unrelated attributes from a 

problematic area. Particularly in health care domain, appropriate clinical diagnosis should be done before 

sending data for laboratory confirmation to avoid false declaration of diseases. In this research, the medical 

datasets are chosen  for analysing in terms of size of the dataset and number of attribute of the data with class 

labels. 

 

Huge amount of data points implemented in algorithm was unable to terminate in a stipulated amount of time 

[1]. Reducing irrelevant attributes increases the performance of clustering process before identifying outliers [2]. 

Feature selection methodology is used to eliminate insignificant features and to construct a minimum attribute 

subset using the data alone, without the need of any supplementary information [3]. It has adopted Correlation 

coefficient based feature selection (CFS) [4]. It is combined with different types of searching methods to 

determine the important attribute subsets [5], [6]. In the proposed research, Genetic algorithm based feature 

selection is implemented for retrieving relevant subsets for further process. It is used to estimate correlation 

between subset of attributes, class variables and inter correlation between the attributes as well [7], [8]. The 

selected features construct a classification form. It utilizes the advantages of genetic algorithm combining with 

correlation feature selection to progress the classification task. The proposed method is evaluated by conducting 

experiments on PIMA Indian diabetes dataset taken from UCI Machine Learning Repository. PIMA dataset 

consists of 768 instances and 9 real valued input features [9]. Out of which 268 points are with diabetes and 500 

are without diabetes disease with 376 data points contain missing values. Pima Indian Diabetes multivariate 

datasets includes 8 attributes with a class attribute. In proposed technique, first phase is called Genetic Based 
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Feature Selection (GBFS) is evaluated on various data mining classifiers such as Naive Bayes (NB), Multilayer 

Perceptron (MLP), Sequential Minimal Optimization (SMO), Radial Basis Function Network (RBFN), and 

random forest. Further section describe the new feature selection technique using genetic based features 

selection (GBFS) and Correlation Feature Selection (CFS) with succeeding analytical discussions. This paper 

has organized as follows: section II describes the genetic algorithm. Section III discusses results and discussions 

of the research. Section IV analysis various feature selection methods for evaluating datasets Section V 

concludes the proposed method 

 

II. GENETIC BASED FEATURE SELECTION 

 

Genetic algorithm consisting of strings that are represented as parameters and the set of parameters represent 

population. [10]. According to Darwin’s theory of ‘‘Survival of Fitness’’, the strings are randomly selected then 

induced to crossover and mutation. The genetic algorithm is used to provide a new subpopulation or off-spring. 

The process of selecting the objects from the population continues until required subsets are reached based on 

the termination criterion or the chosen set of solution attains the fixed number of generation [11]. It is used to 

classify or cluster the labelled or unlabeled dataset. 

 

Algorithm-1 : Algorithm GBFS( ) 

// Input:  X: {xi ................ xn} be a set of training data points. 

// P: Initial Population,x1, y1: new population members 

// Output: Significant subset of Data Points S 

 

Step: 1 Select data points as X 

Step: 2 Apply CFS for the dataset to obtain reduction in the features Step: 3 Apply genetic search strategy for 

calculating fitness function. Do{ 

(1) P=initial set of population p strings 

(2) Begin (randomly) generating an initial population P. 

(3) If the solution is satisfied then terminate else jump to next step 

(4) Evaluate fitness value. 

(5) Initialize number of generation. 

(6) While number generation * 2 ≤ termination condition; do 

(7) Select all the genetic solutions which can transmit to next generation (x1,y1) 

(8) Increment number of generation 

(9) Perform crossover operation up to until 50% of bits are crossed. 

(10) End while. 

(11) If the solution is efficient then apply mutation. 

(12) Genetic algorithm searches best solution from a large set of Solutions 

(13) Go to and repeat step (2). Return Optimal Subset of features S 

 

The feature select is most familiar concept in data mining and it is also called as subset selection or attributes 

(variable) selection. It is used to remove the irrelevant and noisy variables for brief data representation. In this 

framework, genetic algorithm can be suitably employed to identify the subsets of relevant features. The 

reduction of features is based on data dependencies and is calculated by a fitness function. Genetic based 

Feature Selection (GBFS) is used to produce significant subset and forecast both diagnosis and prognosis by 

comparing several data mining classifiers. In this approach, pre processing stages are included to eliminate noise 

and inconsistent data in the dataset and formulate the dataset fit for promoting further processing. As the first 

part, the missing values in the datasets are replaced by mean value of the individual variable. The data mining 

classifiers do not work well with numeric features. It is necessary to transfer or discretize the numeric attributes 

in the dataset. An instance filter discretizes a series  of numeric attributes in the dataset into nominal attributes. 
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Algorithm- 2 : Algorithm CLOPD (X,d,k,p) Input: 

// X: x1, x2. ............... , xn be a set of training data points, d: 

Distance metric (threshold), 

// k: no of nearest neighbours , p: minimum no items needed to accept a cluster, iter : number of iteration 

// K: number of clusters, Gr: assigned groups, Cl: cluster center point, Nout: no of outliers, 

Output: Number of clusters without outliers Nout 

K←0 

For all x € X do [o,p]←size (X ) End for 

K ← 3 

[Gr,Cl] ←kmeans(X, K); 

For each iter < p do 

for i =1 to K do for j =1 to o do 

dist= Ecldistance(xi,Cli) // call Eclidean distance function Observe the cluster center point Cli 

If dist < d then Add cli to cluster center point Cli Else label as outliers Nout 

End if End for 

End for 

Compute log-likelihood for partition obtained. 

For all cli consists p then 

Include all cli to Cli into group Gr 

End for End for 

Compute mean and standard deviation for the created vector for n rows of DB Return The Real Data (DB) 

without outliers (Nout). 

 

After feature selection, K-Means clustering algorithm is used for partitioning the dataset with  the fixed number 

of clusters. Initially, number of clusters (nc) are built based on distance  metrics (dist) to consider outliers (Nout) 

in the clustering process. Let k be the no of adjustable cluster and assign k'=k, randomly choose k' points as 

cluster centers C= {c1, c2... ck'). The distance ‘dist’ is calculated with each instance with respect to selected 

instance randomly. Each point of the original training dataset is to be assigned to the cluster with nearest seed. 

Identification of outlier in each column of the dataset is validated by undertaking kNN search upon its first 

object access to eliminate any false positive with threshold value given. The maximum and minimum value of 

clusters and the maximum distance from the centroid of the clusters are also identified. Distance of each points 

of the cluster from centroid is calculated based on the threshold value. If it may be greater, the points will be 

declared as outlier. The framework of the CLOPD method is depicted in the figure 5.1. 

 

III. RESULTS AND DISCUSSIONS OF GBFS ON PIMA DATASET 

 

In furtherance of exhaustive description specified in the prior chapter, different data mining classifiers like 

Naive Bayes (NB), Multilayer Perceptron (MLP), Sequential Minimal Optimization (SMO), RBF Network 

(RBFN), and random forest are implemented on the dataset PIMA using the WEKA software. The above 

mentioned five data mining classifier algorithms are engaged to classify dataset before and after the feature 

selection process. Naïve Bayes Classifier works based on Bayes theorem that provides well-built independence 

between the features. The PIMA dataset utilized the number of attributes selected by the GBFS algorithm and 

results at different phases of the algorithm are considered. With the original training dataset, a 10-fold cross 

validation was executed on the classifiers. The measurement are used to analysis the performance of the 

classifiers in numeric values like the accuracy (%), errors in performance analysis, precision rate, recall, and f–

measure rate. The accuracy of every classifier with the selected optimal feature subset by the GBFS algorithm is 

derived. The implementations of the above declared classifiers and the outcomes are discussed in the next 

sections. 
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Fig-1 Accuracy comparison of GBFS algorithm 

 

 
 

Fig-2 ROC of GBFS algorithm 

 

 
 

Fig-3 Comparative Analysis of GBFS with Other Feature Selection Methods 

 

It is obvious from the table that Naïve Bayes, RBFN and Random forest used for multivariate data such as 

PIMA shows higher accuracy by the outcome of the GBFS methodology. The tabularization undoubtedly 
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illustrates that the ROC value of the classifiers Naïve Bayes, RBFN and Random Forest are higher than other 

classifiers. According to the accuracy and ROC measures, it can be concluded that the classifiers of Naïve 

Bayes, RBFN and Random forest have improved performance on multivariate data by the utilization of GBFS 

methodology. The major intention of the study is to increase the prediction accuracy of cluster and the 

computational time of the clustering process should be reduced. Feature selection method is proposed that 

eliminate the irrelevant and redundant features to use different clustering techniques. Keeping significant 

features used for improving the speed of clustering process and quality of clustering task. The proposed GBFS 

algorithm is compared with existing feature selection algorithms. Correlation feature selection algorithms with 

various kinds of searching strategies are implemented for experimentation. The figure 4.13 indicates that the 

comparative analysis shows the proposed GBFS algorithm produces more accuracy than other methods. 

 

 
 

Fig-4 Comparison of Accuracy between GBFS and Other Feature Selection Methods 

 

 
 

Fig-5. Comparison of ROC between GBFS and Other Feature Selection Methods 

 

This investigation gives evidence as the proposed GBFS algorithm has gained higher values of ROC in all the 

five classification methods while comparing other feature selection methods. The plots of ROC area under five 

classifiers are clearly shown that the relevant features only produces more efficiency during classification 

process. This proposed GBFS method results in an extremely high true positive rate. It is concluded that the 

GBFS features are performed well and is suitable for cluster analysis. Therefore, these relevant features are used 

to consider for further clustering process. It acquires significant features for clustering process to reduce the 

computational time delay and comparatively more efficiency than other FS methods. 
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IV. CONCLUSION 

 

This chapter has discussed the feature selection procedure and the power of the integrated approach in the 

GBFS. The identification and selection of the most influenced PIMA Indian diabetes feature subset is prepared 

with a novel algorithm. The highlights of feature selection and relative results are carried out in this chapter. 

Two phases of attribute reduction in GBFS algorithm have been proposed to achieve a compact set of features 

for clustering process. The purpose of the approach is to choose the smallest amount of features from the 

obtainable feature sets and produce higher cluster compactness and homogeneity. The results of the 

investigational evaluation have revealed that the proposed model has reached improved classification accuracy 

while comparing with accuracy of all the features. The results have shown that Naive Bayes, SMO, and RBFN 

classifiers have reported highest accuracy of 87.5 in the PIMA dataset. The error performances of the classifiers 

have been proved to be minimum and the precision, recall and F- measure values have also been higher 

compared. 
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