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Abstract— Data mining or the Knowledge Discovery has 

been defined as "The nontrivial extraction of implicit, 

previously unknown, and potentially useful information 

from data". In simple words it is the analysis of data for 

relationships that have not previously been discovered. 

Cluster analysis is one of the primary data analysis 

methods and k-means is one of the most well known, 

popular and simple clustering algorithm. This paper 

presents the study of k- Means clustering and the recent 

areas of its application with future scope for it. 
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I.  INTRODUCTION  

Cluster Analysis of a data is an important task in 

Knowledge Discovery and Data Mining. Clustering 

is the process to group the data on the basis of 

similarities and dissimilarities among the data 

elements. Clustering is the process of finding the 

group of objects such that object in one group will be 

similar to one another and different from the objects 

in the other group. A good clustering method will 

produce high quality clusters with high intra cluster 

distance similarity and low inter cluster distance 

similarity. 

 

II. BASIC K-MEANS ALGORITHM 

The first step towards the algorithm is to input the 

specified parameter k as the initial centroids which 

are the desired number of clusters. Each point in the 

dataset is assigned to the closed cluster, based upon 

the Euclidean distance between each point and each 

cluster center.  Each cluster center is recomputed as 

the average of the points in that cluster is repeated 

until the clusters converge. Convergence differ 

depending upon the implementation, but it normally 

means that either no observations change clusters 

when steps 2 and 3 are repeated or that the changes 

do not make a material difference in the definition of 

the clusters. 

A. PSEUDO CODE FOR THE ALGORITHM  

Input: Dataset of n data points di (i = 1 to N) 

Desired number of clusters = k 

Output: N data points clustered into k clusters. 

Step 1.Initialization : Randomly select k data 

objects from dataset D as the initial cluster centers 

(centroids). 

Step 2. Repeat 

Step 3. Classification : Calculate the distance 

between each data point di (i =1 to N) and all k 

cluster centers Cj 

(j= 1 to k) and assign the data object di to the nearest 

cluster j. 

Step 4. Centroid calculation : For each cluster j, 

recomputed the cluster center. 

Step 5. Convergence condition:  until no changing 

of cluster centers. 

B. DISTANCE CALCULATION 

1. Euclidean Distance: It computes the root of 

square difference between co-ordinates of pair of 

objects.  
 

m
 

Dist XY =         ∑     (Xik - Xjk) 
2
 

 k=1 

 

2. Manhattan Distance: It distance computes 

the absolute differences between coordinates of pair 

of objects. 

Dist XY = │ Xik - Xjk│ 

3.  Chebychev Distance : It is computed as the 

absolute   magnitude of the differences between 

coordinate of a pair of objects and is also known as 

maximum value distance.  

Dist XY = maxk│ Xik - Xjk│ 

4. Minkowski Distance : It is the generalized metric 

distance. Depending upon the p value the distance 

becomes the Euclidean distance and city block 

distance. 
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The K-means, which is implemented using 

Euclidean distance metric gives best result and K-

means based on Manhattan distance metric’s 

performance, is worst [8]. 

C. K-MEANS ALGORITHM PROCESS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D.LIMITATIONS 

1. Initial selection of number of clusters must 

be previously known. It is possible to choose wrong 

value of k as the algorithm does not tell the 

correctness of the number of clusters. Moreover 

when the cluster center is wrongly chosen it cannot 

represent a class. 

2. The outliers and noise are strong sensitivity. 

3. To a non-circular cluster shape it doesn’t work.  

4. Low capability to pass the local optimum. 

 

III. RECENT ISSUSES OF THE ALGORITHM 

1. Education [5]: The k-means algorithm is 

used as an efficient tool in monitor the progress of 

the student performance in institution. The 

traditional k-means clustering algorithm and 

Euclidean distance measure of similarity was chosen 

to be used in the analysis of the students’ scores. The 

model on the data set (academic result of one 

semester) of a university in Nigeria. The 

implementation result enhanced the decision making 

by academic planners to monitor the candidates’ 

performance semester by semester by improving on 

the future academic results in the subsequence 

academic session.  

2. Image Retrieval System [6]: The paper 

applies the clustering algorithm to further explore 

the similarities between images in image database 

for reducing the image retrieval space. The 

experiments were mainly on three images testing set, 

such as flowers, flags and winter, using color feature 

only and color and shape feature for retrieval, 

combining the k-means clustering algorithm with 

images retrieval 

3. Medicine [7]: Using digital image 

segmentation technique the enhanced algorithm 

employs the concepts of fuzziness and clustered the 

image to identify the brain and breast tumor. The 

large scale data select initial clustering centre 

purposefully and reduce the sensitivity to isolated 

point avoid disservering big cluster and overcome 

deflexion of data. 

4. Extension of the algorithm[1]: There are 

many ways the k-means algorithm had been 

extended. In this paper the initial centroids are 

determined and the first phase and clustering is done 

in the second. In this heuristic approach the distance 

between the data and all other data from the data set 

is computed. The short distance pair of data is added 

to a data set and it is deleted from the original data 

set. The process is repeated until all the elements in 

the set is completed. Last the average the data in 

each data set is performed to obtain initial centroids. 
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The Euclidean distance is used for determining the 

close of each data to the cluster centroids 

5.  

IV. CONCLUSION 

The main advantages of k-means algorithm are its 

simplicity and speed which allows it to run on large 

datasets. Moreover always the extension or changes 

in the algorithm from the traditional gives better 

accuracy which paves the way for different 

applications like image segmentation, financial 

analysis, multimedia and various other fields. Hence 

the research in the k-means clustering algorithm has 

become more prominent from its development in 

1967 by Mac Queen.  
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