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Abstract— Recently, the clustering of uncertain data became 

a hot topic in data mining since more and more applications, 

such as sensor database, location database, biometric 

information systems produce vague and imprecise data. 

Though, there exist lots of approaches to classify the 

uncertain data by hard classifiers, few of them address the 

classification of the uncertain data by soft classifiers. In this 

approach,apply K-Means algorithm to generate the clusters. 

It is an unsupervised clustering algorithm. It uses simple and 

easy way to cluster the dataset. This clustering algorithm 

uses the Expected Distance (ED) to compute the distance 

between objects and cluster representatives. The expected 

distance calculations are the performance bottleneck of the 

algorithms. Also it is an iterative algorithm which generate 

clusters until the centroids no longer moves. To improve the 

performance of K-Means, there has been tried an effective 

technique called Voronoi Diagrams from Computational 

Geometry. This technique works efficiently but provides 

erroneous uncertain clustering and takes longer time. To 

increase time efficiency effective indexing must be 

integrated in this. To incorporate indexing we introduced a 

naive indexing technique over these uncertain data objects, 

so that it reduces the computational cost. Hence, approach of 

integrating K-Means, Voronoi diagram and indexing applied 

over uncertain data objects generates imposing outcome 

when compared with the accessible methods. Therefore 

proposed approaches can efficiently optimize clustering 

algorithm, reduce the corresponding searching space and 

improve the performance on uncertain data clustering. 
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I. INTRODUCTION 

Unsupervised data models cannot predict a target value. 

They basically focus on the intrinsic structure, relations and 

interconnection of data. So they are termed as Descriptive 

Models. In them data has no target attribute. Thus there is a 

need to explore the data to find some intrinsic structures in 

them. Recently, the clustering of uncertain data is a hot topic 

in data mining since more and more applications, such as 

sensor database, location database, biometric information 

systems, produce imprecise data. Clustering is a technique 

that has been widely studied and applied to many real-life 

applications. Unsupervised classification called clustering is 

a process of organizing objects into groups whose members 

are similar in some way. There are lots of approaches to 

classify the uncertain data by hard classifiers; few of them 

address the classification of the uncertain data by soft 

classifier. In this approach, they apply K - Means algorithm 

to generate clusters. To improve the performance of K - 

Means the integration of K - Means with Voronoi diagram 

and efficient indexing technique applied over uncertain data 

objects. 

II. CLUSTERING 

The partition of data into subsets for the retrieval of 

information from a given database. In clustering the clusters 

are formed of some common characteristics. It can be done 

with the help of the various clustering algorithms. In each 

cluster which is formed is the object is very similar to each 

other and very dissimilar to objects in other clusters. 

Clustering is useful in many real life applications. Clustering 

is an essential task in data mining to group data into 

meaningful subsets to retrieve information from a given 

dataset of Data Base. Clustering is one solution to the case 

of unsupervised learning. Clustering is a method where data 

is divided into group‟s that is, clusters. Clustering is termed 

as a very important unsupervised learning problem. The 

problem of clustering is very commonly studied in the data 

mining research. A cluster is therefore a collection of 

objects which are similar between them and are dissimilar to 

the objects belonging to other clusters. There are a number 

of common data mining techniques, eg. association rule 

mining, data classification, data clustering, that needs to be 

modified in order to handle uncertain data. Moreover, we 

distinguish two types of data clustering: hard clustering and 

fuzzy clustering. Hard clustering aims at improving the 

accuracy of clustering by considering expected data values 

after data uncertainty is considered. 

 
Fig. 1: Hierarchy of Clustering [8]. 

A. Clustering Problems: 

There are a number of problems with clustering; the 

necessities of all requirements are not specified adequately 

and concurrently. The issues that arise at the time of large 

number of dimensions or large number of data items in 

reference to time complexity. The effectiveness of the 

method depends on the definition of distance (for distance-

based clustering). If an obvious distance measure doesn„t 

exist we must define it, which is not always easy, especially 

in multi-dimensional spaces. The obtained results have 

various ways for the interpretation as they can be arbitrary 

in nature [9]. 
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B. Clustering Algorithms: 

Clustering algorithms group the data objects into clusters 

wherein the objects within a cluster are more similar to each 

other and are more dissimilar to objects in other clusters. 

There are several basic algorithms as well as advanced 

algorithms for clustering data objects. There are four 

methodologies that can be implemented for spatial 

clustering process. The Partitioning methods, Hierarchical 

methods, Density-based methods and Grid-based methods 

are the methodologies that are widely implemented for 

clustering [10]. 

III. K-MEANS 

The simplest and the most commonly used algorithm for 

unsupervised learning is k-means. As the execution of k-

means algorithm is simple in nature to make the given data 

set into number of data clusters. The working of k-means 

takes place in a manner were the choice of k centroids takes 

place for each cluster. And the centroids should be placed 

far enough for the better execution. The other step refers to 

select a point belonging to a given data set to associate it to 

the nearest centroid. The given procedure is to be repeated 

till no point is pending. And thus completion of first step is 

there. And after that the selection of new centroids takes 

place. After we have these k new centroids, a new binding 

has to be done between the same data set points and the 

nearest new centroid. A loop has been generated. As a result 

of this loop we may notice that the k centroids change their 

location step by step until no more changes are done. In 

other words centroids do not move any more. 

The K - Means algorithm is as follows: [10] 

1) Assign initial values for cluster means c1 to cK 

2) repeat 

3) for i = 1 to n do 

4) Assign each data point xi to cluster Cj where || cj - 

xi || is the minimum. 

5) end for 

6) for j = 1 to K do 

7) Recalculate cluster mean cj of cluster Cj 

8) end for 

9) until convergence 

10) return C 

IV. UNCERTAIN DATA, INDEXING AND VORONOI 

A. Uncertain Data: 

The uncertainty in the data is a very considered topic in the 

present era. The classification of the uncertain data is that 

has to be done has become a crucial issue. Several 

application areas such as sensor database, biometric 

information systems, location database systems, biometric 

information systems and the data which is produced is vague 

or imprecise for the same. To describe the uncertainty in 

data probabilistic approaches are widely used among other 

approaches. Data is often associated with uncertainty 

because of measurement inaccuracy, sampling discrepancy, 

outdated data sources, or other errors. In recent years, there 

is significant research interest in data uncertainty 

management. Data uncertainty can be categorized into two 

types, namely existential uncertainty and value uncertainty. 

The major issues that are taken care of in the uncertain 

database for the accessing are i) modeling and system design 

for uncertain data ,ii)management of uncertain data and 

iii)mining of uncertain data. [9] 

B. Indexing: 

Basically indexing is done to speed up the accessing of data. 

It is not used only for storing instead for the faster access of 

the data. A database index is a data structure that improves 

the speed of data retrieval operations on a database table at 

the cost of slower writes and the use of more storage space. 

The index which is created, basically is appeared in the form 

of tables and the tables are made up of columns and are used 

to access. With the help of the lookup tables the data can be 

extracted in the speedy manner. Suppose a database contains 

N data items and it is desired to retrieve one or two of them 

based on the value of one of the fields. A naive 

implementation would retrieve and examine each item until 

a match was not found. A successful lookup would retrieve 

half the objects on average; an unsuccessful lookup all of 

them for each attempt. This means that the number of 

operations in the worst case is O(N) or linear time. There are 

complex design trade-offs involving lookup performance, 

index size, and index update performance. Many index 

designs exhibit logarithmic (O(log(N))) lookup performance 

and in some applications it is possible to achieve flat (O(1)) 

performance [8]. 

C. Voronoi: 

The partitioning of the certain data area into parts can be 

termed as a voronoi diagram. In mathematics, a Voronoi 

diagram is a way of dividing space into a number of regions. 

A set of points (called seeds, sites, or generators) is 

specified beforehand and for each seed there will be a 

corresponding region consisting of all points closer to that 

seed than to any other. The regions are called Voronoi cells. 

[9]. 

 
Fig. 2: Sample Voronoi diagram 

V. OUR APPROACH 

 

Fig. 3: Proposed Approach 
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 In this architecture the creation of index table is 

their, based on the input dataset which is given. As the data 

set is made in index table the clustering is to be performed 

on the table with the help of k-means. And after the 

clustering of data is done now the application of voronoi 

diagrams on the clusters can be done for refining the results 

obtained by the clusters. As K - Means is an iterative 

algorithm, in our work the K - Means clustering is done 

based on the index table, number of iteration to make 

clustering by k means is get reduced which make reduced 

the time of clustering by our approach rather than the k 

means approach. 

VI. CONCLUSION 

As the clustering of uncertain data being a hard task. The 

most common and convenient way to do that is by k-means 

algorithm. The k-means algorithm has its own disadvantages 

in which the biggest problem that occur at the time of 

clustering is of choosing the centroid. While the centroid is 

to be chosen it has to be at the position were the next cluster 

can be formed. The other issue that has been faced in which 

the time consumption is more in the formation. In this 

approach which is being specified it makes help of 

integrating the k-means algorithm with voronoi which will 

be helpful to choose the centroid with the nearest neighbor 

technique. The other issue can be taken can be overcome 

with the help of indexing as it will be helping us to directly 

specify the cluster and locate it. Our approach can shows 

better performance of K - Means algorithm than already 

used techniques, clear clusters, less time to generate clusters, 

less iteration to generate clusters due to use of indexing This 

will give best results in terms of both accuracy and time 

when utilized to cluster similar uncertain data from the same 

domain. 
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