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Abstract— K-Means Clustering Algorithm is very famous
and widely used clustering algorithm. It is very simple and
easy to be applied on given set of data. This paper concerned
with applications of K-Means clustering algorithm to be
applied in different conditions to obtain desired result.
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I. INTRODUCTION

As in current generation, very large set of data is being
generated. There are all types of data. Some data is important
and in order to obtain specific data from the large amount of
data, Data mining technique is applied. It can also be called
as knowledge discovery. From very large amount of data,
particular data is analyzed to generate patterns, correlations
and insights. It can also be called as Data Discovery. Data
Mining provides improvement in the quality of the data.

After the Data Mining process, K-Means algorithm
is applied on the given set of unlabeled data to obtain the
centroid of the K clusters to label new data.

In this paper many versions of the K-Means
algorithm is demonstrated.

Il. ALGORITHM DESCRIPTIONS

A. K-Means Clustering Algorithm[3]

K-Means clustering algorithm can partion given data into K
cluster. In this paper K-Means algorithm is used to partition
natural disaster data, university library data, geophysical
earthquake data into K clusters. The grouping is obtained by
minimizing the sum of the squares of distance of the clustered
centroid and the data given.

B. K-Means Algorithm

K-Means clustering algorithm is proposed by MacQueen. It
is a traditional clustering algorithm. It is very simple
compared to any other clustering algorithm. The algorithm is
as follows:

Input: a data set, k value

Output: clustering result

Stepl: Selectkpoints randomly from the data set as mitial
cluster centers.

Step2: Calculate the distance of each data object to each
cluster center by using Euclidean distance formula. Then each
data object is clustered in the cluster that’s cluster center 1s
closest to the data object.

Step3: Calculate the average value of each cluster, and
use the mean as new center of the cluster.

Step4: Repeat Step2 and Step3. The clustering process 1s
finished until each cluster does not change or the objective

function converges.
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Fig. 1: K-Means process
Figure 1 shows the process of K-Means algorithm.

C. Lloyd’s K-Means Clustering algorithm[1]

S.P.Lloyd proposed Lloyd’s algorithm which is faster and
straight forward. The algorithm is as follows[1]:
1) Assign each data point to the cluster Ci to the cluster
representative xi.
2) With respect to the center of gravity compute new cluster
for every cluster C.
It calculates local minimum of the squared error
distortion. In this paper C programming language has been
used for the algorithm implementation.

D. Program uses dynamic declaration of the arrays.

E. Progressive greedy K-Means clustering algorithm[1]

Progressive greedy algorithm is similar to Lloyd’s algorithm
approach but instead of going for a point in each iteration, it
goes for selection of the point which would benefit into
moving to another cluster. Cost of the cluster calculated by
this algorithm in terms of Euclidian distance.

Progressive approach is slower than Lloyd’s
approach but attempts to minimize error distortion method.
Like Lloyd’s method, it also uses C program for the
implementation of the algorithm.

F. K-Medoids Algorithm[3]

There are certain drawbacks in the K-Means algorithm, which
can be overcome by using K-Medoids algorithm. Both K-
Means and K-Medoids are the clustering algorithms, while
centers in the form of data points are being choosen by the K-
Medoids.
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I1l. RESULTS AND DISCUSSIONS

A. Experiment on Lloyd’s and greedy algorithm[1]

Both the algorithms are applied on biological data analysis.
These algorithms partition given data into group of clusters
and after the algorithm process continuous, Euclidian
distance can be calculated. The result obtained is as follows:

k=2 k=3 k=4 k=35
Lloyd min 0751 | 0.686 0.000 0.686
MSD
Lloyd max 19.131 | 7.000 7.000 7.000
MSD
Llovd global | 9.941 | 2.812 1.952 2.812
avg. MSD
Progressive | 0.751 | 0.751 0125 0.686
min MSD
Progressive | 19.131 | 7.642 7.000 9980
max MSD
Progressive | 9941 | 5131 2.692 3.805
global avg.
MSD

Table 1: MSD comparision of the two approaches.
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Fig. 3: running time comparision when k=10

B. Application of K-Means algorithm on gene expression
analysis[2]

In this paper, for a given set of data Kruskals algorithm is
applied to obtain Minimum Spanning Tree which is in a
graphical format. Improved K-Means clustering algorithm is
applied.

Improved K-Means approach is as follows:
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Fig. 4: Process of improved K-Means algorithm.

Here improved K-Means algorithm is used to obtain
cluster center and this algorithm approach is optimized
approach. Where as traditional K-Means algorithm approach
is not optimized approach.

Clustering | Accuracy Ohbjective Iterations Running
algorithm function value time
E-means

algonithm 65% 1805 11 47
Improved

algomthm 7% 1780 7 210

Table 2: Comparison of K-Means[3] and Improved K-
Means algorithm.
Table 2 is obtained when both the algorithms are
applied on large set of genes data to obtain cluster centers.

C. Analysis of natural disaster data using K-Means and K-
Medoids algorithm [3]

Both K-Means and K-Medoids [3] algorithms are applied on
natural disaster data of Indonesian region which is more
prone to disasters.

Data collection and knowledge discovery process is as
follows:
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Fig. 5: Research method
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After the data preprocessing and data transformation
is carried out, both the algorithms[3] are applied on it.

The result obtained was because of rainfall more
damaged had caused and more number of deaths had
happened.

The result also obtained that K-Means is more
efficient than K-Medoids when applied on natural disaster
data.

D. Discovering students academic performance based on
GPA using K-Means algorithm [4].

Education is rapidly increasing and there are many good
educational programs. Hence country is facing many issues
in the field of education to mark down the growth of the
students. Students progress is calculated in the terms of GPA.
When there is large set of data, it becomes very difficult to
calculate  GPA of the students and to analyze their
performance and segregation of the student’s marks by using
statistical approach. But this method had some difficulties in
monitoring data. One best way is to solve this issue is by
using K-Means algorithm approach. K-Means is simple and
easy to implement when the data given is too large.

When K-Means algorithm is applied on such large
amount of data, monitoring of the data became very easy to
handle.

Accurate results are obtained in very short period of
time.

K-Means algorithm[3] is applied on 6 courses of the
semester and distance is calculated using Euclidian distance.
Accurate results were obtained.

E. K-Means algorithm for geophysical post-earthquake
diagnosis[5]
After the earthquake, it is very difficult task to calculate its
rupture zone. Its very difficult to obtain patterns for such
complex set of data. Without the clustering, accurate data and
patterns cannot be found. So K-Means[3] algorithm is used
for this approach.

K-Means clustering algorithm calculated clusters
using Euclidian distance and the clusters are obtained. Those
are as follows:
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Fig. 6: Number of rupture zones obtained
This result was very accurate and helped analysts, a
good post earthquake analysis. And geodymanical behavior
of the effected area can be studies easily.

F. K-Means clustering algorithm application in University
Libraries [6]

Reading has become a cup of tea in day-to-days life. Most of
the people visits the library to read the books and to gain or
increase their knowledge.

Its very important for the administrator of the library
to know the reading pattern of the readers to know the area of
reafers interest and to add more books in the library according
to the readers interest through the patterns generated.

Such patterns can be obtained using K-Means
clustering algorithm. It helps in resource utilization.

Readers data is obtained and K-Means algorithm is
applied on them.

The results of the analysis were as follows:
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Fig. 7: Readers patterns obtained in respective development

Application of the K-Means clustering algorithm
helped to obtain readers pattern to which it was very easy to
understand most read books, proper utilization of the resource
and many improvements had done in the library.

1V. CONCLUSION

In this paper, various algorithms are discussed. When Lloyd’s
clustering algorithm and Progressive greedy K-Means
clustering algorithm[1] is applied, then it is concluded that
Lloyd’s clustering[ 1] approach is more faster and has straight
forward approach compared to greedy K-Means
clustering[1]. When the K-Means algorithm[3] approach is
applied on natural disaster data[3], post -earthquake
diagnosis[5], university library data[6] and calculation of
student’s GPA[4], the results were very notable and accurate.

When K-Means [3] algorithm is applied on gene
expression analysis[2], there were certain drawbacks and
improved K- Means algorithm[2] is used to improve those
drawbacks.

Similarly the K-Means and K-Medoids algorithm[3]
was applied on natural disaster data and result obtained was
K- Means algorithm is more efficient than K-Medoids
algorithm[3].
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