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Abstract: - Big Data concerns large-volume, complex, growing data sets with multiple, autonomous
Sources. With the fast development of networking, data storage, and the data collection capacity, Big Data is now
rapidly expanding in all science and engineering domains, including physical, biological and biomedical sciences.
Clustering is a well known technique in identifying intrinsic structures and find out useful information from large
amount of data. In this paper, propose a Nearest Group Around the Centroids method to make the clustering more
effective and efficient by using PCA. The performance is compared with k-means algorithm and the results
obtained are more effective, easy to understand and above all, the time taken to process the data is substantially
reduced
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1. Introduction
Big Data concerns large-volume, complex, growing data sets with multiple, autonomous Sources [4].
With the fast development of networking, data storage, and the data collection capacity, Big Data is now rapidly
expanding in all science and engineering domains, including physical, biological and biomedical sciences.
Every day, 2.5 quintillion bytes of data are created and 90% of the data in the world today were produced within
the past two years (IBM 2012). Our capability for data generation has never been so powerful and enormous
ever since the invention of the Information Technology in the early 19th century. Existing methods are
incapable of handling this Big Data. As a result, the unprecedented data volumes require an effective data
analysis algorithms and prediction platform to achieve fast-response and real-time classification and
clustering.[5]
Clustering is the fundamental operation in data mining, which groups similar objects into classes or
clusters. A cluster is a collection of data objects that are similar to one another within the same cluster and are
dissimilar to the objects in other clusters [1]. Clustering has been used in many application domains, including
biology, medicine, anthropology and economics. Clustering applications include plant and animal classification,
disease classification, image processing, pattern recognition and document retrieval. One of the first domain in
which clustering was used was biological taxonomy. Recent uses include examining web log data to detect the
usage patterns [2].
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Many clustering algorithms exist in the literature. The major clustering methods can be classified into
the following categories [1].
Partitioned Methods
Hierarchical Methods
Density Based Methods
Grid Based Methods
Model Based Methods
Among these, Partition based methods are simple and mostly investigated by many researchers to
improve its performance. This paper investigates partition algorithm especially K-means algorithm. A
partitioning method initially creates k partitions, called clusters, from given set of n data objects. The parameter
K indicates number of partitions to construct. It then uses an iterative relocation technique that attempts to
improve the partitioning by moving the objects from one group to another. The general criterion of good
partitioning is that objects in the same clusters are ―close‖ or related to each other, whereas objects of different
clusters are ―far apart‖ or very different.
K-Means Algorithm
The K-Means clustering algorithm is proposed by Mac Queen in 1967 which is a partition-based
cluster analysis method. It has been widely used in cluster analysis because of its higher efficiency and
scalability and converges fast when dealing with large data sets. This algorithm partitions the data into K
clusters (C1, C2,….CK), represented by their centers or means. The center of each cluster is calculated as the
mean of all the instances belonging to that cluster.
Figure 1 presents the pseudo-code of the K-means algorithm. The algorithm starts with an initial set of cluster
centers, chosen at random or according to some heuristic procedure. In each iteration, each instance is assigned
to its nearest cluster center according to the Euclidean distance between the two. Then the cluster centers are
re-calculated.
Input: S (instance set), K (number of cluster)
Output: clusters
1: Initialize K cluster centers.
2: while termination condition is not satisfied do
3: Assign instances to the closest cluster center.
4: Update cluster centers based on the assignment.
5: end while
Figure 1: K-Means Algorithm
The center of each cluster is calculated as the mean of all the instances belonging to that cluster:
Where Nk is the number of instances belonging to cluster k and µk is the mean of the cluster k.
A number of convergence conditions are possible. For example, the search may stop when the partitioning error
is not reduced by the relocation of the centers. This indicates that the present partition is locally optimal. Other
stopping criteria can be used also such as exceeding a pre-defined number of iterations.
Principal Component analysis is a pre-processing stage of data mining and machine learning,
dimension reduction not only decreases computational complexity, but also significantly improves the accuracy
of the learned models from large data sets. PCA[6] is a classical multivariate data analysis method that is useful
in linear feature extraction. Without class labels it can compress the most information in the original data space
into a few new features, i.e., principal components. Handling high dimensional data using clustering techniques
obviously a difficult task in terms of higher number of variables involved. In order to improve the efficiency, the
noisy and outlier data may be removed and minimize the execution time and we have to reduce the no. of
variables in the original data set The central idea of PCA is to reduce the dimensionality of the data set
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consisting of a large number of variables. It is a statistical technique for determining key variables in a high
dimensional data set that explain the differences in the observations and can be used to simplify the analysis and
visualization of high dimensional data set.

2. RELATED WORK
Several algorithms for the improvement of scalability in clustering have been reported in the literature
as given below. Ayaz et al. [7,8] proposed that scalability in k-means can be achieved by identifying
compressible and discardable sets of objects in clusters. An object is discardable if its membership for a given
cluster is confirmed i.e it lies at the center of that cluster. An object is compressible if it belongs to tight subcluster within a cluster. A separate data structure must be maintained that could keep statistics and clustering
features about discardable and compressible objects identified in each iteration. By employing a buffer where
data objects are saved in compressed form and this effectively decreases the number of scans of entire dataset.
For improving the performance and efficiency of kmeans clustering, various and numerous methods have been
proposed [11].
A hybridized K-Means clustering approach for high dimensional data set was proposed by Dash, et
al.[9] and in his paper he used PCA for dimensional reduction and for finding the initial centroids a new method
is employed that is by finding the mean of all the data sets divided in to k different sets in ascending order. This
approach stumble, when time complexity is taken into account and it may eliminates some of the features which
are also important for explicit extraction of information.
For improving the performance of K-Means clustering M Yedla et al[10] proposed an enhanced KMeans algorithm with improved initial center by the distance from the origin. The approach seems to solve the
initialization problem but does not give any guarantee regarding the performance of the algorithm in terms of
Time complexity and other matters.

3. PROPOSED METHOD
K-means Clustering is an important algorithm for identifying the structure in data. K-means is the
simplest clustering algorithm. This algorithm uses predefined number of clusters as input. The original
algorithm is based on random selection of cluster centers and iteratively improving the results. First, the need
for number of clusters in advance, is difficult since the underlying structure is not known. Second selection of
cluster centers randomly in local optima. In this work taking all the nearest records around the cluster center
(centroid) are examined whether they are closer to cluster center or not (based on proper constraint). If it, group
the records around the centroid. If not examine with other centroids to identify its group. In this approach, no
need to move the centroid means no need to calculate the distance vector each time. The proposed solution,
‗Nearest Grouping Around the stable Centroid‘ is tested on both row store and column store databases.
Apply PCA to
high
dimensional
data set

Apply reduced
data set to
proposed
clustering
algorithm
(NGAC)

Resultant
Cluster with
high Accuracy
Figure: 1 working model of NGAC
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The proposed algorithm for Nearest Grouping Around the stable Centroid is
D={d1,d2,d3,….dn} //set of n data points
K -number of desired clusters.
Discard set // Points that are unlikely to change membership.
Steps:
1. Initialize k centroids from D
2. Group the data points around the centroid[ cluster]
3. Examine the distance of each data points with the centroids for k clusters
4. For each k cluster, data points are unlikely to change membership are removed from the cluster and are
placed in discard set.
5. For each k cluster remaining data points in the cluster are examined with the centroids of k-1 cluster
6. If the data set is exhausted, then finish. Otherwise repeat from step 3.

Start

No. of clusters k

Centroid

Distance of objects to
centroids
No
Min.dist,

Separate
group

Yes

Discard set
Figure 2: Block diagram of nearest group around stable centroid Algorithm (NGAC)

3. RESULT AND DISCUSSION
Evaluation and interpretation are two vital operators of the output. Evaluation typically plays the role
of measuring the results. It can also be one of the operators for the data mining algorithm, such as the sum of
squared errors which was used by the selection operator of the genetic algorithm for the clustering
problem [12].
To solve the data mining problems that attempt to classify the input data, two of the major goals are:
(1) cohesion—the distance between each data and the centroid (mean) of its cluster should be as small as
possible, and (2) coupling—the distance between data which belong to different clusters should be as large as
possible. In most studies of data clustering or classification problems, the sum of squared errors (SSE), which
was used to measure the cohesion of the data mining results, can be defined as
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where k is the number of clusters which is typically given by the user; nini the number of data in the ith
cluster; xijxij the jth datum in the ith cluster; cici is the mean of the ith cluster; and n=∑ki=1nin=∑i=1kni is the
number of data. The most commonly used distance measure for the data mining problem is the Euclidean
distance, which is defined as

where pi and pj are the positions of two different data. For solving different data mining problems, the
distance measurement D(pi,pj)D(pi,pj) can be the Manhattan distance, the Minkowski distance, or even the
cosine similarity [13] between two different documents.
Accuracy (ACC) is another well-known measurement [14] which is defined as

A useful graphical user interface is another way to provide the meaningful information to an user. As
explained by Shneiderman in [15], we need ―overview first, zoom and filter, then retrieve the details on
demand‖. The useful graphical user interface [38, 41] also makes it easier for the user to comprehend the
meaning of the results when the number of dimensions is higher than three. How to display the results of data
mining will affect the user‘s perspective to make the decision. For instance, data mining can help us find ―type
A influenza‖ at a particular region, but without the time series and flu virus infected information of patients, the
government could not recognize what situation (pandemic or controlled) we are facing now so as to make
appropriate responses to that. For this reason, a better solution to merge the information from different sources
and mining algorithm results will be useful to let the user make the right decision.

4. CONCLUSION
In this paper, we have proposed a new approach for data clustering in large volume of data. From the
system perspective, the KDD process is used as the framework for these studies and is summarized into three
parts: input, analysis, and output. From the perspective of big data analytics framework and platform, the
discussions are focused on the performance-oriented and results-oriented issues. This approach reduces the
overhead of finding the mean of cluster center each time in k-Means. The proposed method improves the
scalability by means of having a fixed cluster center. This approach ensure that the total mechanism of
clustering in time without loss of correctness of clusters.
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