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Abstract 
Many international organizations produce a huge quantity 
of information in a week than many persons could read in a 
lifetime. The situation is even more alarming in worldwide 
networks like Internet. Everyday hundreds of megabytes of 
data are distributed around the world, but it is no longer 
possible to monitor this increasingly rapid development – 
the growth is nearly exponential. The value of raw 
data(collected over a long time) is on the ability to extract 
high-level information: information useful for decision 
support, for exploration, and for better understanding of the 
phenomena generating the data.  Traditionally this task of 
extracting information was done with the help of analysis 
where one or more analysts with the help of statistical 
techniques provide summaries and generate reports. Such 
an approach fails as the volume and dimensionality of the 
data increase. Hence tools to aid the automation of analysis 
tasks are becoming a necessity.  Thus, data mining was 
evolved which is “automatic”: extraction of patterns of 
information from data. Clustering can be considered the 
most important unsupervised learning problem; so, as 
every other problem of this kind, it deals with finding a 
structure in a collection of unlabeled data. Many clustering 
algorithms exist in the literature from partition based, 
model based, non parametric density estimation based 
methods, graph theoretical based, to empirical and hybrid 
approaches. The partition based algorithms are the major 
focus of this work which is widely used in many 
applications. Still there exist some drawbacks in these 
algorithms. 
Keywords: Data Mining, Clustering, Partition Based 
Clustering Algorithms. 

1. Introduction 

Data mining discovers description through clustering, 
visualization, association, sequential analysis. Data 
mining, is the analysis of large observational data sets 
to find unsuspected relationships and to summarize 
the data in novel ways that are both understandable 
and useful to the data owner[2] Data Mining also 

refer to extracting or mining from large amount of 
data[1]. This is also sometimes referred to as 
Knowledge Discovery from Data (KDD) [1]. Data 
mining tools predict future trends and behaviors, 
allowing businesses to make proactive, knowledge-
driven decisions. Data mining tools can answer 
business questions that traditionally were time 
consuming to resolve.  Data clustering is a common 
technique for data analysis, which is used in many 
fields, including machine learning, data mining, 
pattern recognition, image analysis and 
bioinformatics. Clustering is a primary data 
description method in data mining which groups’ 
most similar data. Also, we can say that Clustering is 
the classification of similar objects into different 
groups, or more precisely, the partitioning of a data 
set into subsets (clusters), so that the data in each 
subset share some common trait. The work in my 
research is related to clustering algorithm.  Clustering 
methods[3] can be divided into various types: 
Partitioning methods, Hierarchical methods, Density 
based methods, Grid-based methods, Model based 
methods, Probabilistic techniques, Graph theoretic 
and Fuzzy methods. But focus of my research  is on 
partitioning methods only , and proposing a new 
clustering algorithm for automatic discovery of data 
clusters. 

2. The Proposed Work: D-M Clustering 

Proposed work of this dissertation is on partitioning 
based clustering. A new partitioning based algorithm 
is proposed named D-M (Density Means) clustering 
algorithm. Density means clustering algorithm, the 
proposed work, provides its own way to form the 
clusters and solve the aforesaid problems that arises 
from k-Means & k-Medoids. It clusters the objects 
based up on the distance between object and existing 
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cluster centroids. Moreover, it does not require prior 
knowledge of number of clusters to be formed. 
Density means clustering approach is the new 
methodology to cluster the data objects into   number 
of groups, which is unknown initially. Number of 
groups (clusters) is some positive integer. The 
grouping is done by measuring the distance between 
object and centroid. Objects are iteratively grouped 
into the existing clusters or a new cluster formation is 
done with those objects based up on the Distance 
Determination Factor. Thus the purpose of this 
clustering is to classify the data on the basis of 
distance dynamically. It could improve the chances 
of finding the global optima with careful selection of 
initial cluster. In this algorithm data objects are stored 
in secondary memory and transferred to main 
memory one at a time. Only the cluster 
representatives are stored permanently in main 
memory to alleviate space limitations. 
 
Therefore, a space requirement of this algorithm is 
very small, necessary only for the centroids of the 
clusters. This algorithm is non–iterative and therefore 
its time requirement is also small. 

2.1 D-M Clustering Steps 

To perform Density Means clustering data objects are 
either stored in a data structure like array or they can 
be transferred to main memory one at a time. Then 
the Density Means algorithm does the following steps 
until all objects are selected.  
 
1. Assign the first data object to the first cluster.  
2. Iterate until all objects are selected    

 

(i) Select next object. Determine the minimum 
distance between selected object and each centroid of 
existing clusters.  
(ii) Compare the distance with threshold limit, group 
the object into existing cluster or a new cluster 
formation is done with that object. 
A numerical example is given in next sections to 
understand this algorithm which elaborates this 
concept in detail alongwith its results with the help of 
snapshots of result screen. Loop terminates after 
fixed number of steps equal to n-1. Its time 
complexity is lesser than time complexity of k- 
means & K-medoids. Time complexity of this 
algorithm is O(n) in best case and O(n2) in worst 
case.  
 

2.2 D-M Clustering Algorithm  

Fig 2.1 shows the Density Means clustering 
algorithm.  
 

Fig 2.1 D-M clustering algorithm 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Distance Determination Factor(DDF) is maximum 
distance allowed between data object and centroid of 
cluster. If m is less than DDF then object is added to 
existing cluster otherwise new cluster is formed with 
that object. With the formation of new cluster value 
of variable k as well as number of elements of set K 
is increased by one. The process remains continue 
until all objects in the set D are selected. Finally, 
cluster set K having k1, k2, k3….kk clusters as its 
elements is formed. 
 
 
 

Input:    //Set of n objects to cluster 
  D= {d1,d2,d3,……..dn} 
Output: //K is set of subsets of D as final clusters and C is set of 
centroids of those clusters 

    K= {k1,k2,k3….kk } 
      C= {c1,c2,c3,… ck } 
Algorithm: 
 

Density Means cluster algorithm(D) 
1. Let k=1 
2. kk={ dk} 
3. K= { kk } 
4. Ck= di 

5. Assign some constant value to DDF 
6. For i= 2 to n do 

                 7. Determine distance (m) between di and each 
centroid Cj of any kj in K such that m is minimum. 
(1<=j<=k) 

                 8. if (m<= DDF) then //DDF–Distance Determination 
Factor Maximum distance allowed                               

 9. kj= kj U di 
                     10. Calculate new mean (centroid cj) for cluster kj; 

       11.  else k= k+1 
       12.  kk= di 
       13.  K= K U kk 

      14.  Ck= di 
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2.3 Implementation View of D-M Clustering 
 
As shown in Figure 2.2 here the value supplied to 
Algorithm is Distance Determination Factor(DDF) 
=100 resulting in Two Clusters representing by 
centroids CD:1 and CD:2. The Deviation in clusters 
is shown in rights hand side of the figure i.e. 
526.8011 in 1st cluster and 2nd clusters each, totaling 
1053.6022. There are 10 data points in 1st clusters 
and 2nd cluster.  It is considerable that the total 
distance i.e. SSE of D-Mean same as in k-means but 
trivially less than k-medoids. 
 

 

Fig. 2.2 Output of D-Mean with DDF=100 
 

As shown in Figure 2.3 here the value supplied to 
Algorithm is Distance Determination Factor (DDF) 
=80 resulting in Four Clusters representing by 
centroids CD:1, CD:2, CD:3 and CD:4.  The 
Deviation in clusters is shown in rights hand side of 
the figure i.e. 98.1703 in 1st, 2nd, 3rd and 4th cluster 
each, totaling 392.6812.  There are 5 data points in 
each cluster.  It is again considerable that the total 

distance i.e. SSE of D-Mean is 392.6812 which are 
quite less than the k-means i.e. 681.8046 and k-
medoids i.e.  464.5469 which is the great 
achievement with respect to global optima of squared 
error of Eucilidean distance. 
 

 

Fig. 2.3 Output of D-Mean with DDF=80 
 

3. Conclusion 
 
In partitioning based clustering algorithms, the 
number of final clusters (k) needs to be determined 
beforehand. Also, algorithms have problems like 
susceptible to local optima, sensitive to outliers, 
memory space, validity and unknown number of 
iteration steps required to cluster. So an algorithm 
which explores number of clusters automatically 
considering all these problems is an active research 
area and most of the research has focused on 
effectiveness and scalability of the algorithm. In this 
thesis, a partitioning based algorithm, D-M (Density 
Means), clustering has been considered which 
generate clusters automatically.  All above problems 
associated with partitioning base algorithm 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 17, Issue 01, July 2014 
An Indexed and Referred Journal 

ISSN (Online): 2320-6608 
www.ijeam.com 

 

IJEAM 
www.ijeam.com 

15 

 

mentioned above also taken into account. In 
implementation view example is taken for twenty 
objects having two attributes although it is applicable 
to n data objects having n attributes. The proposed 
work assumes first data object as first cluster and 
then automatically generates all the clusters. It also 
considers the Distance Determination Factor DDF 
which impacts final number of clusters to be formed. 
More the value of DDF lesser is the number of 
clusters or vice versa. 
 
4. FUTURE SCOPE 

 
There are a number of areas into which the proposed 
work can be extended or improved. The work shows 
how to generate clusters automatically but there is a 
great impact of DDF on the number of clusters to be 
formed. In future one can consider this idea of 
generating clusters automatically independent of 
DDF. This work is sensitive to initial seed (centroid) 
selection. This can be improved by carefully 
examining the relationships between data objects 
beforehand. For better results it can be combined 
with others clustering like hierarchical based 
clustering. One can split or merge clusters. Splitting 
or merging of clusters can be done while generating 
the clusters or after generating the clusters. Some 
method may be devised to combine hierarchical and 
D-M clustering. The proposed partitioning based 
algorithms assume Euclidean distance measure as the 
only measure to produce clusters. Some measure 
other than distance may be used to produce clusters. 
These measures can be city block distance, 
Minkowski metric, Cosine-correlation etc. Outlier 
detection and removal is another area where work 
can be done. There must be some method to detect 
the outliers and can be removed if desired. The 
research could be extended in this direction to revise 
the partitioning base clustering algorithms, which 
may have a reduced complexity than the proposed 
algorithms. 
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