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ABSTRACT 

 Data clustering is a process of putting similar data into groups. A clustering algorithm partitions a data set into 

several groups such that the similarity within a group is larger than among groups. The central issue is to propose a new 

data mining algorithm that results better cluster configuration than previous algorithms. The issue of determining the most 

appropriate cluster configuration is a challenging one, and is addressed in this paper. 
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INTRODUCTION 

 Data mining (DM) is focused on identifying patterns and trends from massive data integrated within a data 

warehouse. However, a single data mining technique has not been proven appropriate for every domain and data set [1]. 

Data mining is a computationally intensive process involving very large datasets, affecting the overall performance and 

data confidentiality because data might change rapidly and is located at different sites. 

 CLUSTERING is a data mining technique to group the similar data into a cluster and dissimilar data into different 

clusters. 

 Clustering can be considered the most important unsupervised learning technique so as every other problem of 

this kind; it deals with finding a structure in a collection of unlabeled data. A cluster is therefore a collection of objects 

which are –similar between them and are –dissimilar to the objects belonging to other clusters.  A clustering algorithm 

partitions a data set into several groups such that the similarity within a group is larger than among groups. Moreover, most 

of the data collected in many problems seem to have some inherent properties that lend themselves to natural groupings. 

Clustering algorithms are used extensively not only to organize and categorize data, but are also useful for data 

compression and model construction. Finding these groupings or trying to categorize the data is not a simple task for or 

three dimensions at maximum. Another reason for clustering is to discover relevance knowledge in data.  

The present paper is organized as follows: The next section is focused on previous work on data mining and its 

role within the process of knowledge discovering databases (KDD), the most representative data mining tasks and 

components. The third section describes data mining, distributed data mining. The fourth section describes data clustering 

and various clustering algorithm. In fifth section, we proposed a new algorithm and finally define how cluster are 

evaluated. The last section is conclusion and the future work that can be further processed. 

RELATED WORK 

 The present section is aimed to briefly describe the related work on data mining. 

According to Han and Kamber in [3], data mining is related to the extraction or mining of knowledge from very 

large data sources. 

International Journal of Computer Science Engineering 

and Information Technology Research (IJCSEITR) 

ISSN 2249-6831 

Vol. 3, Issue 2, Jun 2013, 227-234 

© TJPRC Pvt. Ltd. 



228                                                                                                                                                      Kamakshi Pundir, Sunita Sangwan & Aman Dureja
 

 Witten and Frank in [4] relate data mining as the process of data pattern discovery. The process has to be 

automatic or semi-automatic. The discovered patterns must be meaningful enough to provide competitive advantage, 

mainly in terms of business. However, Hand in [5] proposed data mining as a complex data set analysis aimed to discover 

unsuspected data interrelations in order to summarize or classify data in different and understandable forms that should be 

useful to the data owner.  

 For Sumathi and Sivanandam in [6] data mining is related to the process of discovery of new and significant 

correlations, patterns and tendencies mined from very large data sources by using statistics, machine learning, artificial 

intelligence and data visualization techniques. According to the evolution of the techniques implemented for data mining, 

we consider data mining as the process of extraction of new and useful information from very large data sources by 

considering a number of multidisciplinary techniques, such as statistics, artificial intelligence and data visualization aimed 

to make informed decisions that provide business advantage.  

 The Process of Knowledge Discovery (KDD) is a set of processes focused in discovering knowledge within 

databases, while data mining is the application of a number of artificial intelligence, machine learning and statistics 

techniques to data. Furthermore, data mining is one of the most important processes within KDD. 

DATA MINING AND PROCESS OF DATA MINING 

 The process of data mining is focused in two main objectives: prediction and description. The main goals within a 

knowledge discovery project shall be already determined and they will determine if descriptive or predictive models would 

be applied. The availability of an expert or supervisor would determine the type of learning (supervised or unsupervised) 

that will apply during the data mining process. The predictive model learns under the control of a supervisor or expert 

(supervised learning) who determines the desired answer from the data mining system [6], whereas the descriptive model 

execute clustering and association rules tasks to discover knowledge by unsupervised learning, in other words, with no 

external influence that establish any desired behavior within the system [6].  

 The next task within data mining shall be the identification of methods and their corresponding algorithms. The 

study of past data behavior thorough the implementation of algorithms for classification, clustering, regression analysis, or 

any other method allows building a model that describes and distinguishes data within classes or concepts.  

 Classification is used mostly as a supervised learning method, whereas clustering is commonly used for 

unsupervised learning (some clustering models are for both). The goal of clustering is descriptive; that of classification is 

predictive [8].Data Mining still poses many challenges to their search community. The main challenges in data mining are: 

 Data mining to deal with huge amounts of data located at different sites the amount of data can easily exceed the 

terabyte limit. 

 Data mining is very computationally intensive process involving very large data sets. Usually, it is necessary to 

partition and distribute the data for parallel processing to achieve acceptable time and space performance. 

Distributed Data Mining 

 Data mining technology has emerged as a means for identifying patterns and trends from large quantities of data. 

Data mining and data warehousing go hand-in-hand: most tools operate on a principal of gathering all data into a central 

site, then running an algorithm against that data (Figure 1). There are a number of applications that are infeasible under 

such a methodology, leading to a need for distributed data mining [9].  
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Figure 1: A Data Warehouse Architecture 

 Distributed data mining (DDM) [10], considers data mining inthis broader context. As shown in figure (2), 

objective of DDM is to perform the data mining operations based on the type and availability of the distributed resources. 

It may choose to download the data sets to a single site and perform the data mining operations at a central location. 

 Data mining is a powerful new technology with great potential to help companies focus on the most important 

information in the data they have collected about the behavior of their customers and potential customers. 

 Data mining involves the use of sophisticated data analysis tools to discover previously unknown, valid patterns 

and relationships in large data set. These tools can include statistical models, mathematical algorithm and machine learning 

methods .It discovers information within the data that queries and reports can't effectively reveal [10].  

 

Figure 2: A Distributed Data Mining Framework 

DISTRIBUTED DATA CLUSTERING 

 Clustering is an essential task in Data Mining process which is used for the purpose to make groups or clusters of 

given data set based on similarity between them. 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. 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  

Types of Clustering Algorithm 

 K-means Clustering Algorithm 

 Hierarchical Clustering Algorithm 



230                                                                                                                                                      Kamakshi Pundir, Sunita Sangwan & Aman Dureja
 

 Density Based Clustering Algorithm 

 Self- Organizing maps 

 EM clustering Algorithm 

Partition Base Clustering Algorithm 

 K-mean clustering is a well known partitioning method. In this objects are classified as belonging to one of 

groups. The result of partition method is a set of k-clusters each object of data set belonging to one cluster. In each cluster 

there may be centroid or a cluster representative. 

 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 cluster is large the centroid can be further cluster to produce 

hierarchy within a dataset. 

 K-mean is a data mining algorithm which performs clustering of data samples. K-mean algorithm uses iterative 

approach. In this first the centroid of each cluster is selected for clustering and then according to chosen centroid, the data 

points having minimum distance from the given cluster, is assigned to particular cluster. Euclidean distance is used for 

calculating distance of data points from particular centroid. 

 The algorithm consists of four steps: 

Step1:   Initialization 

 In this step data set, number of cluster and the centroid that we defined for each cluster. 

Step2:   Classification 

 The distance is calculated for each data point from the centroid and the data point having minimum distance from 

the centroid of a cluster is assigned to that particular cluster. 

Step3:   Centroid Recalculation 

 Clusters generated previously, the centroid is again repeatedly calculate means recalculation of centroid. 

Step4:   Convergence Condition 

 Some convergence conditions are given below: 

 Stopping when reaching a given or defined number of iteration. 

 Stopping when there is no exchange of data points between clusters. 

 Stopping when a threshold value is achieved 

Step5.   If all above conditions are not satisfied, then go to step2 and the whole process repeat again, until the given 

condition are not satisfied. 

Advantages 

 K-mean algorithm is very fast, robust, easy to understand. If data is well separated from each other then it gives 

best results. 

 The cluster do not have overlapping character 

 Non-hierarchical in nature. 
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Disadvantages 

 In this algorithm, complexity is more than others. 

 Need of predefined cluster centers. 

 Empty cluster are generated during execution, if in case no data points are allocated to cluster. 

Hierarchal Clustering  

 This algorithm builds a cluster hierarchy, or in other words a tree of clusters, also known as a dendrogram. Every 

cluster node contain child cluster; sibling cluster partition the points covered by their common parents. 

Agglomerative (Bottom Up) 

 Starting with 1 point (singleton). 

 Recursively add two or more appropriate cluster. 

 Stop when k number of cluster is achieved. 

Divisive (Top Down) 

 Start with big cluster. 

 Recursively divides into small cluster. 

 Stop when k number of cluster is achieved. 

 General steps of hierarchical clustering: 

Step1: Start by assigning each item to a cluster, so that if we have N items, we now have N clusters, each containing just 

one item. Let the distances between clusters the same as the distance between the items they contain. 

Step2: Find the closest (most similar) pair of clusters and merge them into a single cluster, so that now we have one cluster 

less. 

Step3: Compute distances (similarities) between the new cluster and each of the old clusters. 

Step4: Repeat steps 2 and 3 until all items are clustered into K number of clusters. 

A NEW ALGORITHM TO IMPROVE DISTRIBUTED DATA CLUSTERING 

 A clustering algorithm is proposed in this paper in order to give better cluster results that will not overlapped and 

algorithm will take less execution time as compared to previous algorithm used for clustering data.  Clustering is 

based on similarity. In clustering analysis it is compulsory to compute the similarity or distance. So when data is too large 

or data arranged in a scattered manner it is quite difficult to properly arrange them in a group. To overcome this problem a 

new algorithm is proposed, which performs two methods to find mean instead of one. 

 The basic idea of the new clustering algorithm is based on applying two techniques to find mean one by one until 

or unless our goal is reached. The accuracy of result is much greater as compared to K-Mean.  The main steps of this 

algorithm are as follows: Firstly, choose K elements from dataset DN as single element cluster. These steps follow the 

same strategy as k-mean follows for choosing the k initial points means choosing k random points. 

 begin 

 initialize Dataset DN, K, C1, C2, . . . , CK, Current Pass=1; 
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 where D is dataset, N is size of data set, K is number of clusters to be formed, 

 C1, C2, . . . , CK are cluster centers. 

 Current Pass is the total no. of scans over the dataset. 

 do assign the n data points to the closest Ci; 

 if CurrentPass%2==0 

 recompute C1, C2, . . . , CK using Harmonic Mean function; 

 else 

 recompute C1, C2, . . . , CK using Arithmetic Mean function; 

 increase CurrentPass by one. 

 until no change in C1, C2, . . . , CK; 

 return C1, C2, . . . , CK; 

 End  

Advantage 

 Easy to understand. 

 Less execution time 

 Cluster will not overlap. 

CLUSTERING EVALUATION 

 In most cases, a clustering algorithm is evaluated using a) some internal evaluation measure like cohesion, 

separation, or the silhouette coefficient (addressing both, cohesion and separation), b) some external evaluation measure 

like accuracy, precision. In some cases, where evaluation based on class labels does not seem viable, c) careful (manual) 

inspection of clusters shows them to be a somehow meaningful collection of apparently somehow related objects [12]. 

There are a number of important issues for cluster validation, such as the cluster tendency of a set of data, the correct 

number of clusters, whereas the cluster fit the data without reference to external information or not, and determining which 

cluster is better [13]. The first three issues do not need any external information. The evaluation measures are classified 

into unsupervised, supervised and relative. We have implemented the unsupervised evaluation.  

Unsupervised Validation: In the case of cluster cohesion is concerned to how closely relate the objects in a cluster are. In 

the case of cluster separation is aimed to determine how distinct a cluster is from other clusters, these internal indices use 

only information from the data set [13].  

Cluster Cohesion: Measures how closely related are objects in a cluster. Cohesion can be defined as the sum of the 

proximities to the cluster centroid.  

Cluster Separation: Measures how distinct or well-separated a cluster is from other clusters. Therefore, Separation is 

measured by the sum of the weights of the links from points in one cluster to points in the other cluster.    

Given a similarity matrix for a data set and the cluster labels from a cluster analysis, it is possible to compare this 

similarity matrix against an ideal similarity matrix on the basis of cluster labels. An ideal cluster is one whose points have a 

similarity of 1 to all points in the cluster and a similarity of 0 to all points in other clusters.  
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 In the case of unsupervised evaluation of hierarchical based clustering algorithms, we discuss the cophenetic 

correlation.  

 In the agglomerative hierarchical clustering process, the smallest distance between two clusters is assigned, and 

then all points in one cluster will have the same value as a cophenetic distance with respect to the points in other cluster. In 

a cophenetic distance matrix, the entries are the cophenetic distances between each pair of objects. If any of single link 

clustering, complete link or group average is applied, the cophenetic distances for each point can be expressed in 

cophenetic distance matrix. Thus, the cophenetic correlation coefficient is the correlation between the entries of this matrix 

and the original dissimilarity matrix and is a standard measure of how well a hierarchical 

CONCLUSIONS AND FUTURE WORK 

 We have proposed a new clustering algorithm in order to improve data mining performance and produce better 

cluster configuration. Nowadays k-means and agglomerative hierarchical clustering algorithms with their corresponding 

metrics such as Euclidean distance, Minkowski distance, Manhattan distance and single link are utilized some more 

metrices can also be discovered in order to produce better result. However, the present algorithm could be improved by 

incorporating new algorithms. 

 The process of clustering can lose precision when data is partitioned and processed locally; the coordinating 

algorithm agent merges only the results into a single cluster in the case of hierarchical clustering algorithm. However, there 

is a better performance and cutbacks in memory space used. There has to be further experiments and analysis to achieve a 

better balance between the number of desired clusters, the memory resources and response time. 

 The present algorithm could be improved by incorporating multiagent system and creation of further agents and 

new multiagent system in order to cluster different type of data would be an improvement as part of future work.  The 

implementation of proposed algorithm on different data and measuring performance in terms of response, execution time 

and analyzing whether records are overlapped in different clusters and then compare resulting clusters with other clusters 

resulting from any other technique would be done as a part of future work. 
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