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Abstract— Data mining an interdisciplinary research area 

spanning several disciplines such as expert system, database 

system, statistic, machine learning and intelligent 

information systems. In last few decades Data mining has 

becomes a very important and active area of research 

because of previously unknown and interesting knowledge 

from very huge data present in day to day life. Different 

approaches of the data mining are studied and used in 

several real time applications. When the data sets are 

analysis different aspects are consider. Clustering is 

important techniques to form a group of similar or items 

having similar properties. But the main problem with these 

clustering of data sets is outliers. Outliers are the unwanted 

data or similar data in the clusters.   In this paper we 

proposed a system using K-Means clustering algorithm, 

Voronoi indexing techniques to form a structured cluster 

and then use the Support Vector Machine to find out the 

outliers from the clusters. 
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I. INTRODUCTION 

In the present situation the technologies are used by humans 

to adequate in there society. Everyday a vast amount of data 

is used and these data are in various forms. It may be in the 

form of graphical formats, may be documents, may be the 

records (varying array) or video. In the real world different 

data is available in the different formats so that the proper 

actions have to be taken for better utilization of the datasets 

available. The data should be stored such that when the 

humans need that data it can be retrieved easily. 

The technique of extracting knowledge from any 

type of data is called as data mining or knowledge hub or 

simply KDD. The important aspect that attracted a great 

deal of attention in information technology is the discovery 

of useful information from large amount of data produced in 

the industry. The perception “Data Mining” is due to the 

quote “we are data rich but information poor”. A wide 

variety of rich data is available but we can hardly turn them 

into useful information and knowledge for decision making 

in the industry. To generate information it requires very 

huge datasets. Databases are available in variety of formats 

like audio/video, numbers, hypertext, figures, and text 

formats. To make complete advantage of this data, it 

requires a tool for extraction of the essence/ information/ 

knowledge of data stored in the database and discovering the 

pattern and actual data by summarizing automatically. 

An outlier is an observation seen in the data, it is 

that data which deviates from other observed result so much 

that it arouses suspicions that it was generated by a different 

mechanism from the most part of data [1]. Whereas Inlier, 

on the other hand, is defined as an observation that is 

explained by using probability density function. This 

function represents probability distribution of main part of 

data observations [2]. 

In many real time applications clustering is mostly 

used for the grouping the elements with similar properties. 

Moat popular algorithm for the clustering is the K-Means 

algorithm. However, all these algorithms deal with objects 

whose distance is well known. The goal of this paper is to 

work with uncertain database where distance between 

objects is dynamic and not known. Grouping objects into 

clusters will make the very easy to use them in application. 

For example mobile devices can be grouped and one of the 

devices can be elected as leader for better coordination 

among them.  

In this paper, the problem of clustering is 

considered for uncertain objects whose locations are 

specified by uncertainty regions over which arbitrary 

probability density functions are defined. So in this paper 

we used voronoi indexing to remove the uncertainty from 

the clusters 

II. RELATED WORK  

The uncertainty of the data is represented with the help of 

the algorithm in [3] the major challenge here was to handle 

the uncertainty of the data. To handle the uncertainty of data 

the PDF has important role in it. 

When the traditional clustering methods were used 

their main aim is to find a unique factor which will form a 

cluster for the same object with totally new cluster or exiting 

by minimalizing the sum of the square error (SSE)[3] in 

case of the k-mean algorithm. In the data mining field the 

uncertainty is a major cause, whereas the tuple values are 

most important factors. The presence of the uncertainty 

anywhere is the major concern of the field. Here if the data 

is having less uncertainty than it is given more importance 

than the data having more uncertainty. The uncertainty 

factor has majorly two types, existential uncertainty and 

value uncertainty. If it is uncertain that whether an object or 

a data tuple exists there with uncertainty, such situation is 

called as existential uncertainty. 

The tuples of the relational database could be 

associated with the probabilistic data; the probability here 

represents the existence of the object there in database [4]. 

When the data is present but its value is not known precisely 

then the value of the uncertainty is unity [4]. If there exists a 

data item who is having a value of uncertainty is usually 

represented by the PDF function over the constrained finite 

field of the possible values. UK-Mean algorithm [5], helps 

in getting the important data from the uncertain data, it takes 

multiple attempts to do this. There has been growing interest 

in uncertain data mining. In [6], a technique is provide 

which extends the k-means algorithm including the UK-

Means algorithm so that the clusters of uncertain data and 

unknown data can be made. In different papers, it is 

empirically shown that clustering results are improved if 
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data uncertainty is taken into account during the clustering 

process. The data uncertainty is usually captured by the PDF 

function, and they are usually defined by the set of values. 

Since there is an explosion of information in uncertain data, 

the mining of uncertain data is difficult and computationally 

costly. (set’s of samples vs. singular values). 

To improve the performance of UK-means, CK-

means [7] introduced a novel method for computing the EDs 

efficiently. But, this method proposed by author only works 

for a specific form of distance function. For general distance 

functions, [8] takes the pruning approach, and proposed 

different techniques such as min-max-dist pruning. In [9], 

there are various approximation algorithms have been used 

for clustering uncertain data using k-means, k-median as 

well as k-centre methods. Clustering of uncertain data is 

also related to fuzzy clustering, fuzzy clustering is been 

studied by different researcher for a long time in fuzzy logic. 

In fuzzy clustering, a cluster is represented by a fuzzy subset 

of objects. Each object has a “degree of belongingness” with 

respect to each cluster.  

The fuzzy clustering methods widely used is the 

fuzzy c-means algorithm. To produce fuzzy clusters 

multiple different fuzzy clustering methods have been 

applied on normal or fuzzy data set. A major difference 

between the algorithm used in this paper and the fuzzy 

clustering is about focus, in general we focus on the hard 

clustering. Due to hard clustering it is important that each 

object belongs to exactly one cluster.  

The formulation targets for applications such as 

mobile device clustering, in which each device should report 

its location to exactly one cluster leader from the structure. 

Voronoi indexing is a well-known geometric structure in 

computational geometry of the datasets. This technique is 

also been used in clustering. For example, Voronoi trees 

[10] have been proposed to answer Reverse Nearest 

Neighbors (RNN) queries. Given a set of data points and a 

query point q, the RNN problem is to find all the data points 

whose nearest neighbor is q.  

To solve this problem efficiently the TPL algorithm 

has proposed more advanced pruning techniques. An R- tree 

resembles a B+- tree which is a self-balancing tree structure, 

except that it is devised for indexing multi-dimensional data 

points to facilitate proximity-based searching, such as k-

nearest neighbour (kNN) queries. Rtrees are well studied 

and widely used in real applications. SQLite, MySQL and 

Oracle are different RDBMS products available. An R-tree 

conceptually groups the underlying points hiearchically and 

records the minimum bounding rectangle (MBR) of each 

group to facilitate answering of spatial queries. Since the 

major use of Rtree concentrate on optimizing the tree and 

answering the queries, here in this paper we will use Rtree 

in innovative way. We exploit the hierarchical grouping of 

the objects organized by an R-tree to help us check pruning 

criteria in batch, thereby avoiding redundant checking. 

III. CLUSTERING ALGORITHM  

Clustering is the most important and unsupervised learning 

problem occurred in data mining. That is all the problems 

deals with the finding a structure that is cluster of the data 

items in a collection of data. The definition of the clustering 

states that “the process of organizing objects into groups 

whose members are similar to each other”. In a general way 

of speaking we can say that in a cluster similar kind of data 

items occur which are dissimilar to the other data objects in 

other clusters.  

We can explain this with a very simple example as 

follows: 

 
Fig. 2: Graphical Presentation of clustering 

In the above case we can easily observe that there 

are 4 clusters into which the data can be divided 

accordingly. One of the criterion is the distance that is if two 

or more objects are close according to the geometric 

distance then this clustering is called distance-based 

clustering. Conceptual clustering is another type of 

clustering here there is a concept defined through which the 

nodes are compared and are clustered. Here the similarity 

factor is ignored. 

The main aim or the goal of clustering is to 

determine the grouping constraint of a set of set of data. The 

aim leads to the important question that how to choose a 

better clustering algorithm/concept.? The solution is purely 

based on the user and the work. As according to the result 

the user will specify the data which he needs in a particular 

set so the user has to define the cluster concept and should 

work accordingly. 

There are different clustering algorithms proposed 

by different authors in the last few decades. In this paper we 

are going to implement the K-Means Clustering algorithm 

on the different datasets to obtain the clusters from those 

datasets: 

A. K-Means Clustering  

The k-means method is simple and is globally accepted for 

employing a squared error criterion. The algorithm follows 

the steps. Firstly the k-means algorithm randomly partitions 

the data it then keeps reassigning the patterns that is clusters 

are made on the basis of the similarity between the data and 

the cluster concepts. The process is completed when there is 

do data to be divided and saturation occurs. (e.g., there is no 

reassignment of any pattern from one cluster to another, or 

the squared error ceases to decrease significantly after some 

number of iterations). The time complexity of the algorithm 

is showed as O(n), here n specifies the number of patterns. 

The problem occurs when the initial partition is not properly 

taken leading to the convergence of a local minima of the 

criteria. 

In the partition clustering algorithm it obtains a 

single partition of the data instead of clustering them the 

example of this is the dendrogram produced by a 

hierarchical technique. This technique is advantageous as if 

there is a set of large data sets it is easy to compute such as 

in the dendrogram. Here problem occurs when we have to 

choose the number of the output clusters. To implementation 

of partition algorithm is as follows, Firstly the partition 

system produces the clusters not by general clustering but it 

optimizes the criterion function. The function can be defined 

locally of globally. Here we can use a set of data again and 

again to get the best output of the all. Therefore, here with 
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the data set the configuration and the starting states can be 

changed so that we get the best results and can be compared. 

The partition clustering technique popularly uses 

the criterion function in the squared error criterion, it works 

best with the compact and isolated clusters. The squared 

error for a clustering y of a pattern set x (containing K 

clusters) is 

  (   )  ∑∑    
( )      

 

  

   

 

 

   

 

Where   
( ) is the      pattern belonging to the 

   cluster and    is the centroid of the        cluster. 

IV. SUPPORT VECTOR MACHINE 

If the machine is capable of learning then its main objective 

is to achieve good generalization performance when given 

adequate data for training and by striking a balance between 

the goodness of fit attained on a given training data set. It 

should also achieve error free recognition on all the dataset 

one it is trained. With this concept as its base the support 

vector machines have proved to achieve good generalized 

performance with the no knowledge of the data input. 

The SVM usually place the input data into a higher 

dimensional feature space which is non linearly related to 

the input space. It also determines a separate hyper-plane 

with maximum margin between the two classes in the 

feature space [11]. This result is always displayed in a non 

linear boundary within the input data space. Without any 

computation the optimal separating hyper-plane can be 

determined, in the high dimensional feature space, it uses 

the kernel function in the input space. Commonly used 

kernels include: 

1) Linear Kernel: 

 (   )      
2) Radial Basis Function (Gaussian) kernel: 

 (   )      (             )      
3) Polynomial Kernel: 

 (   )  (     )  
An SVM in its elementary form can used for binary 

classification. It may, however, be extended to multiclass 

problems using the one-against-the-rest approach or by 

using the one-against-one approach. 

V. VORONOI INDEXING DIAGRAM  

To find the centroid of all the clusters of dataset in data 

mining we will be using the voronoi indexing. The base of 

the coverage problem is the voronoi property. As shown 

below in the varonoi diagram all the points inside a cell are 

closest to the generating cluster that lies within the cell. 

Thus, when we complete creating the voronoi diagram of 

the cluster, if in there is a point of any of the voronoi cell 

which is not covered by its generating cluster then this point 

is not covered by any cluster[12][13]. In the voronoi 

diagram the computation of area of voronoi cell is easier 

whereas the computation of the area of the uncovered region 

is complicated because the sensing regions may clash with 

each other.Figure 2 shows the sample voronoi diagram. 

 
Fig. 2: Sample VORONOI Diagram 

VI. PROPOSED WORK  

In this paper we proposed the methods to identify the 

outliers from the different datasets. Outliers are the duplicate 

data or unwanted data available in the datasets, which need 

to identified and remove from the datasets to improve the 

performance. In this paper K-means clustering algorithm is 

used to form the clusters of the similar elements from the 

datasets. The biggest drawback of the system is that it 

generates random clusters. To remove this drawback in 

proposed method we implemented K-means algorithm with 

the Voronoi indexing. Voronoi indexing is used to calculate 

the centroid of the different parts of the datasets. The 

clustering is done according to the calculated centroid. 

Figure 3 shows the cluster formation of the datasets with 

fixed centroid according to the voronoi indexing. 

 
Fig. 3: Formation of cluster centroid using voronoi indexing. 

Figure 4 shows the overall implementation block 

diagram of the proposed work.  

 
Fig. 4: Block Diagram of Overall Proposed Work 

In the proposed method datasets are given as input 

to the system. Then on the datasets the K-means clustering 

algorithm is applied with the voronoi indexing. Voronoi 

indexing finds the centroid for the each cluster and then 

cluster is from across this centroid. This gives the known 

clusters instead of random clusters. Then SVM (Support 
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Vector Machine) on the clusters to find the outliers from the 

clusters. SVM selects the duplicates elements and an 

unwanted element from the clusters and gives them as the 

output of the system.    

VII. EXPERIMENTAL RESULT 

Dataset Time Memory 

1000 24 8.24 

2000 171 15.489 

5000 133 10.48 

10000 235 16.92 

Table 1: Experimental results of proposed Top K Rules 

Method 

 
Fig. 5: Graph shows the actual result: 

VIII. CONCLUSION 

In this paper we proposed a system using K-Means 

clustering algorithm, Voronoi indexing techniques to form a 

structured cluster and then use the Support Vector Machine 

to find out the outliers from the clusters. In proposed method 

we used voronoi indexing with K-mean Clustering. Centroid 

of the clusters are calculated with the help of voronoi 

indexing, because of this delay time for calculating outliers 

from the datasets are reduces. To optimize the outlier from 

the structured clusters support vector machine is used which 

improved the results.   
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