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Abstract— Clustering is an essential task in Data Mining
process which is used for the purpose to make groups or
clusters of the given data set based on the similarity between
them. K-Means clustering is a clustering method in which the
given data set is divided into K number of clusters. This
paper is intended to give the introduction about K-means
clustering and its algorithm. The experimental results of Kmeans clustering and its performance in case of execution
time is discussed here. But there are certain limitations in Kmeans clustering algorithm such as it takes more time for
execution. So in order to reduce the execution, time we are
using the Ranking Method. And also shown that how
clustering is performed in less execution time as compared to
the traditional method. This work makes an attempt at
studying the feasibility of K-means clustering algorithm in
data mining using the Ranking Method.
Index Terms—Clustering, K-means Clustering, Ranking
method.

I. INTRODUCTION
In today’s highly competitive business environment
Clustering play an important role. As K- means Clustering
is a method for making groups of the data set or the objects
that are having similar properties. In this paper the II
section includes the introduction part of Clustering and
section III contain the related study or the literature survey
about K-Means clustering algorithm. IV Section contains
introduction about K-means Clustering algorithm and also
examples of this algorithm. This Section also includes how
in K-means algorithm the distance between the objects and
mean is calculated and the methods of selecting initial
points in K-means Clustering algorithm. Section V
contains main steps in K-means clustering algorithm, then
Section VI includes introduction about our proposed
method Ranking Method and what is the need of Ranking
method. Now section VII includes the introduction about
the tool used for the implementation. Section VIII includes
the results of both K-means clustering and Ranking
Method and also shown the execution time taken by both
algorithm during the clustering process. Section IX

includes the research diagram which shows how in this
research, the step by step implementation is done. Then
the last Sections X includes the conclusion.
II. CLUSTERING
Mainly Clustering is the method which includes the
grouping of similar type objects into one cluster and a
cluster which includes the objects of data set is chosen in
order to minimize some measure of dissimilarity.
Clustering is a type of unsupervised learning not
supervised learning like Classification. In clustering
method, objects of the dataset are grouped into clusters, in
such a way that groups are very different from each other
and the objects in the same group or cluster are very
similar to each other. Unlike Classification, in which
predefined set of classes are presented, but in Clustering
there are no predefined set of classes which means that
resulting clusters are not known before the execution of
clustering algorithm. In this these clusters are extracted
from the dataset by grouping the objects in it.
Types of Clustering Algorithms






Hierarchical Clustering Algorithm
K-means Clustering Algorithm
Density Based Clustering Algorithm
Self-organization maps (SOM)
EM clustering Algorithm
III. RELATED WORK

K. A. Abdul Nazeer, M. P. Sebastian (2009) “Improving
the Accuracy and Efficiency of the k-means Clustering
Algorithm” In this paper an improvement in K-means
clustering is shown. In this paper in the first phase of Kmeans clustering algorithm, the initial centroids are
determined systematically so as to produce clusters with
better accuracy [1]. The second phase makes use of an
efficient way for assigning data points to clusters.

85
All Rights Reserved © 2012 IJARCET

ISSN: 2278 – 1323
International Journal of Advanced Research in Computer Engineering & Technology
Volume 1, Issue 3, May2012
D. Napoleon, P. Ganga lakshmi (2010) “An Efficient KMeans Clustering Algorithm for Reducing Time
Complexity using Uniform Distribution Data Points” In
this paper the uniform distribution of the data points is
discussed that how this approach reduce the time
complexity of the K-means clustering algorithm [2]. By
using this approach the elapsed time is reduced and the
cluster is of better quality. In this a very good method is
used for finding the initial centroid. In this initially, the
distance between each data points is computed.
Madhuri A. Dalal1 Nareshkumar D. Harale 2 Umesh
L.Kulkarni (2011) “An Iterative Improved k-means
Clustering” discuss an iterative approach which is
beneficial in reducing the number of iterations from kmean algorithm , so as to improve the execution time or by
reducing the total number of distance calculations [3]. So
Iterative improved K-means clustering produces good
starting point for the K-means algorithm instead of
selecting them randomly. And it will lead to a better
cluster at the last result.
IV. K-MEANS CLUSTERING ALGORITHM
K-means clustering is a well known partitioning method.
In this objects are classified as belonging to one of Kgroups. The results of Partitioning method is a set of K
clusters,
each object of data set belonging to one cluster. In each
cluster there may be a centroid or a cluster representative.
In case where we consider real-valued data, the arithmetic
mean of the attribute vectors for all objects within a cluster
provides an appropriate representative; alternative types of
centroid may be required in other cases.
Example: A cluster of documents can be represented by a
list of those keywords that occur in some minimum
number of documents within a cluster. If the number of the
clusters is large, the centroids can be further clustered to
produces hierarchy within a dataset.
K-means is a data mining algorithm which performs
clustering of the data samples. As mentioned previously,
clustering means the division of a dataset into a number of
groups such that similar items falls or belong to same
groups. In order to cluster the database, K-means
algorithm uses an iterative approach.
The input in this case is the number of desired clusters and
the initial means and also produces final means as output.
These mentioned initial and final means are the means of
clusters. If in the algorithm requirement is to produce K
clusters then there will be K initial means and final means
also.
After termination of this clustering algorithm, each object
of dataset becomes a member of one cluster. The cluster is
determined by searching throughout the means for the
purpose to find the cluster having nearest mean to the
object. Cluster with shortest distanced mean is cluster to
which examined object belongs. In case of K-means

algorithm, it tries to group the data items in dataset into
desired number of clusters. To perform this task well it
makes some iteration until some converges criteria meets.
After each iteration, recently calculated means are updated
such that they become closer to the final means.
And at final, the algorithm converges and then stops
performing iterations. Expected convergence of K-means
algorithm is illustrated in the figure 2. In this example the
algorithm converges in three iterations. The initial means
which may be gathered randomly are represented by Blue
points. Purple points are for the intermediate means.
Finally, red points describe the final means which are also
the results of K-means
clustering.
A. Measurement of Distance Between Objects And
Means
In order to measure the distance between objects and
means different K-means clustering techniques can be
used. Most popular distant metric that used is Euclidean
Distance. Euclidean distance is represented as the square
root of addition of squared differences between
corresponding dimensions of object and the mean or
cluster centroid.
Euclidean distance is the most common distance metric
which is most commonly used when dealing with multidimensional data.
B. Selection of Initial Means
Basically the selection of initial means is up to the
developer of clustering system what he/she wants. But this
selection of initial means is independent of K-means
clustering, because these initial means are inputs of Kmeans algorithm. In some cases, it is preferred to select
initial means randomly from the given dataset while some
others prefer to produce initial points randomly. As known
that selection of initial means affects both the execution
time of the algorithm and also the success of K-means
algorithm.
Certain strategies are introduced to gather better results
that are considering the initial means.
a) The simplest form of these strategies is that, in order to
execute K-means algorithm with different sets of initial
means considered and then select the best results. But
this strategy is hardly feasible when dataset is large and
especially for serial K-means.
b) Another strategy that is used to gather better clustering
results is to use refine initial points method. If in case,
it is possible to begin K-means with initial means
which are closer to final means, then it is strongly
possible case that the number of iterations that the
clustering algorithm needs to converge will decrease. It
also lessens the time required for conversion and also
increases the accuracy of final means.
So there are different ways that are used for evaluating
clustering results. This is upto
the developers of
clustering systems who need to decide on which criteria to
use, in order to select the best results for clustering.
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V.

STEPS OF K-MEANS CLUSTERING
ALGORITHM

K-Means Clustering algorithm is an idea, in which there is
need to classify the given data set into K clusters, the value
of K (Number of clusters) is defined by the user which is
fixed. In this first the centroid of each cluster is selected
for clustering and then according to the chosen centriod,
the data points having minimum distance from the given
cluster, is assigned to that particular cluster. Euclidean
Distance is used for calculating the distance of data point
from the particular centroid.
This algorithm consists of four steps:
1. Initialization
In this first step data set, number of clusters and the
centroid that we defined for each cluster.
2. Classification
The distance is calculated for each data point from the
centroid and the data point having minimum distance from
the centriod of a cluster is assigned to that particular
cluster.
3. Centroid Recalculation
Clusters generated previously, the centriod is again
repeatly calculated means recalculation of the centriod.
4. Convergence Condition
Some convergence conditions are given as below:
4.1 Stopping when reaching a given or defined
number of iterations.
4.2 Stopping when there is no exchange of data
points between the clusters.
4.3 Stopping when a threshold value is achieved.
5. If all of the above conditions are not satisfied, then go to
step 2 and the whole process repeat again, until the given
conditions are not satisfied.
Main advantages:
1. K-means clustering is very Fast, robust and easily
understandable. If the data set is well separated from each
other data set, then it gives best results.
2. The clusters do not having overlapping character and are
also non-hierarchical in nature.
Main disadvantages:
1. In this algorithm, complexity is more as compared to
others .
2. Need of predefined cluster centres.
3. Handling any of empty Clusters: One more problem
with K-means clustering is that empty clusters are
generated during execution, if in case no data points are
allocated to a cluster under consideration during the
assignment phase.

VI. RANKING METHOD
With regards to Clustering, ranking operations are a
natural way to estimate the likelihood of the occurance of
data items or the objects. So we propose evaluating
ranking overall design of database for student data in order
to form the clusters. So Ranking function introduce new
opportunities to optimize the results of K-means clustering
algorithm.
A. Need of Ranking Method
Search of relevant records or similar data search is a most
popular function of database to obtain knowledge. There
are certain similar records that we want to fall in one
category or form one cluster. That`s why, we need to rank
the more relevance student marks by a ranking method and
to improve search effectiveness.
In last, related answers will be returned for a given
keyword query by the created index and better ranking
strategy. So I have applied this Ranking method with Kmeans clustering method because this method is also
having the property to find relevant records. So it is also
helpful in creating clusters that are having similar
properties between all data points within that cluster.
VII.

TOOLS USED FOR K-MEANS CLUSTERING
ALGORITHM IMPLEMENTATION

The tools that are used for the implementation of this
improved k-means clustering algorithm incorporated with
threshold value and also for Ranking Method is the Visual
Studio 2008 using C#.

VIII. RESULTS
A. K-Means Clustering Results
In this case, clusters are created in K-means clustering
algorithm, using the concept of threshold value. Graph that
is given below shows the number of clusters that are made
on the basis of the threshold value. On the basis of the
centroid the clusters are formed.
This graph is made on the basis of the values x and y,
which values are taken on the both axis of the graph. The
Euclidean distance is calculated between both the centroid
and the data points. Each cluster is shown with different
color in order to distinguish between them.
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As if the number of records are100 that are considered for
clustering, then it takes execution time 132ms and so on
for all records. So in this way using different number of
records, the execution time differentiation is shown.

Fig 1 Graph Shows Clusters in K-means Clustering
Algorithm
Fig 3 Execution time of K-means clustering algorithm.
B. K-Means Clustering Results using Ranking Method
Graph below shows the accuracy and performance of
ranking method. In this case, clusters are formed on the
basis of rank that is calculated by applying ranking
method. The execution time also reduces as compared to
K-means clustering algorithm and it is used over large data
set. As shown in graph, the clusters are created with
accuracy and well differentiated from each- other.

In the table that also shows the number of records and the
clustering execution time taken by K-means clustering
algorithm is shown. As if the number of records are 50, the
the execution time will be 98ms and so on. With the help
of this type of tables we can easily calculate the
performance.
Table 1. Execution time for K-means clustering
Records

Execution Time for
Clustering Method

50

98

100

132

150

198

200

209

250

287

300

309

350

380

400

390

450

467

500

487

Fig 2 Graph of K-means clustering algorithm by applying
Ranking Method
C. Execution Time Analysis For K- Means Clustering
Algorithm
Execution time analysis for K-means clustering algorithm
is done on the basis of the number of records that are
considered for clustering and how much time is taken by
this whole process.

D. Execution Time Analysis for using Ranking Method
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In this graph x-axis represents number of records and yaxis represents time that are included during ranking
method when applied on clustering approach.

Start

Students marks is taken as
data sets

Initial Centroid is chosen

Euclidean Distance is calculated for
each object from the centroid of the
cluster

Fig 4. Execution time using ranking method for clustering.

Threshold value is set for all
data set

The execution time for ranking method is less. So this is an
appropriate approach applied for clustering method.
As in case of only K-means clustering for 50 records take
the execution time that is 98ms, but in this case of Ranking
method, for the purpose of executing same number of
records, it takes 91ms.

Ranking method is
applied on data set

And the main table that shows the execution time for the
Ranking method for each particular records
Table 2 Execution time table for Ranking method
Records

Execution time for Ranking
Method

50

91

100

121

150

167

200

190

250

267

300

310

350

326

400

376

450

422

Clusters are formed on the basis of
minimum distance between the data
point and centroid.

Finish

Fig 5 Research Diagram for K-means clustering
algorithm.

X.

500

476
IX. RESEARCH DIAGRAM

CONCLUSION

The proposed work represents ranking based method that
improved K-means clustering algorithm performance and
accuracy. In this we have also done analysis of K-means
clustering algorithm by applying two methods, one is the
existing K-means clustering approach which is
incorporated with some threshold value and second one is
ranking method applied on K-means algorithm and also
compared the performance of both the methods by using
graphs. The experimental results demonstrated that the
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proposed ranking based K-means algorithm produces
better results than that of the existing k-means algorithm.

FUTURE WORK
In future, in case of clustering the marks of students from
different-2 databases are considered by using the concept
of Query redirection. By using the Query redirection
approach we can easily cluster the large amount of data
from distributed environment as from different databases.
So if this approach is considered, then the performance of
K-means clustering algorithm is improved for large
samples of data set that are also distributed in nature.
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