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ABSTRACT

As we know that clustering is a process for discovering groups and identifying interesting patterns. Data mining
refers to extracting knowledge from large database. Today retrieving information from large dataset is very
typical task. That’s why we need data mining techniques for managing huge dataset. In this paper, first we
discussed all the clustering techniques and then experiment on large dataset which is used for collecting books
in different cities with price rates. We have implemented K-Means algorithm on the huge dataset using
MATLAB and we have shown the result of the K-Means algorithm.
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l. INTRODUCTION

Data clustering [1] is the process of putting similar data objects into a group. Data objects of one
group are dissimilar from the data objects of another group. Clustering algorithms are not used for
only organize data. These are used also data compression and model construction. Cluster center is the
heart of the cluster. Below we define the process of making data clusters [2].
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Figure 1 Clustering Process

Firstly, we take raw data, then apply clustering algorithm on the raw data and after that we will get the
clusters of data. This is the process of making data clusters with the help of Clustering algorithm.

In this fig 2: stages in clusters [9], we can see the six stages of the clustering. First stage tells us about
the objective of the clustering task. In the second stage, outliers and noisy data remove. After that
comes, third stage Clustering assumptions. Which are made on the previous stage. In the fourth stage
clustering algorithm, selected which algorithm is fitted to this data. Next stage contained
interpretation of the obtained clusters. On the final stage, we see that cluster solution is validated or
not. These are the stages of clustering.
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Figure 2 Stages in Clustering

Clustering techniques [10] satisfy two main criteria:-
e Each cluster is homogeneous because cluster is made with the help of similar objects.
e Objects of one cluster are dissimilar from the other cluster’s objects. Each Cluster should be
different from other clusters.

1.1 General type of Clusters [4]

1.1.1. Well-Separated Clusters: - In this type of clusters any point in the cluster is closer to every
other point.

1.1.2 Center-Based Clusters: - Clusters are the collection of objects. In this type of clusters an object
is closer to the center of the cluster. Center of the cluster is like a heart of the cluster.

1.1.3 Contiguous Clusters: - In this type of clusters a point in the cluster is closer to one or more
other points. That is called Contiguous Cluster.

1.1.4 Density-Based Clusters: - In this type of clusters, cluster is a set of points which are based on
the density regions. These clusters are separated by high density regions and low density regions. It is
used when noise and outliers are present in the clusters.

Il. RELATED WORK

A. ldea of Clustering

We take the example of the library system [3]. In a library, there are a lot of books available. The
books have some similar qualities and as well as dissimilar qualities. We manage or organize the
books with the help of clustering easily. We keep the books same place which have similar qualities
and keep different locations or place which have dissimilar qualities. It means we make the clusters of
the books. With the help of clustering searching option for a specific book is so much easier. We can
easily search specific book and it takes lesser time for searching specific book.

B. Applications of Clustering

Clustering is a major tool which is used in many fields. These are some application of clustering [4]:

1) Data Reduction- Clustering is also used in the data reduction. It helps in reducing the data because
after managing data in a proper manner (generating clusters) it will take less space or other words we
can say that data compression is achieved.

2) Hypothesis Testing- Best usage of this approach in retail database. With the help of hypothesis
testing we can verify the validity of a specific hypothesis grouping of shopping items.

3) Business- Surveys, market segmentation, product positioning, online shopping sites.
4) Biology- Human genetic clustering, plant and animal ecology

5) Medicine— Medical imaging, IMRT segmentation
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6) Spatial data analysis- Satellite images, medical equipment, GIS (geographical information
system)

7) Web mining- Web documents
C. The requirements of good clustering algorithm [10]

1) Scalability: - Clustering algorithm works well with small datasets and if it will work well with
huge datasets. That is called scalability. It means clustering algorithm should be highly scalable.

2) Dealing with different types of attribute: - The ability to analyze with any type of attributes such
as binary, categorical and ordinal data or mixtures of data types.

3) Discovery of cluster with arbitrary shape: - Clusters could be any type of shape. That’s why
algorithm should be detected any type of clustered shape.

4) Ability to deal with noise & outliers: - Databases contain noisy data (missing values) and outliers
that’s why algorithm should ability how to deal with these types of databases.

5) Interpretability & usability: - Users expect clustering results to be interpretable, and usable.
That’s why clustering may need to be tied up with specific semantic interpretations.

6) High dimensionality: - A database and data warehouse can contain several dimensions or
attributes. Clustering algorithm should be managed high dimensional data.

7) Data order dependency: - Algorithm should be insensitive to the order of input.

I1l. CLUSTER TECHNIQUES

Clustering [5] Techniques which are applied on the raw data and after that we get the clusters. That is
called clustering techniques. Clustering techniques are of many types but some of them are so much
important. These are as follows:-

A. Hierarchical Clustering

This algorithm is based on the hierarchical decomposition. In this algorithm [8] combine or divide the

hierarchical structure. In other words we can say that it is a tree of clusters also known as a
dendrogram. It contains the hierarchy of clusters. Hierarchical Clustering is of two types.

1) Agglomerative Approach- minimum distance between clusters. Then combined or merged these
two clusters and make single cluster. This process is continued This approach is also called bottom up
approach. This is based on the combined approach [10]. In this method firstly we start with bottom
clusters and take clusters which have until remained single cluster.

2) Divisive clustering- This approach is known as a top down approach. It is based on division of the
cluster approach. We start from the top of the hierarchy and take single cluster and divide or split
them into clusters. That is called divisive or top down approach.

B. Density based Clustering
This technique is based on the density of the objects. It is used for arbitrary shapes. Irregular shapes
are managed by density based clustering. These steps are as follows: -

1. DBSCAN Algorithm- Select an arbitrary point p. Find out all the points density reachable from p.
If p is a core point, cluster is this are density reachable preformed. If p is a border point, no point p.
And DBSCAN [12] visits the next point of the databases. Continue the process until all the points
have been processed.

C. Grid based Clustering
This is used for spatial data [13, 14]. Spatial data includes the structure of objects in space. We
guantize data into cells. Then we with only with those objects that are belong to cells.

1) CLIQUE Algorithm- This is the combination of both grids based and density based clustering. It
is useful for clustering high dimensional [15] data in large databases. The steps are as follows: -

o Bottom-up to find out dense units or crowded areas in units.
o Generating a minimal number of regions, each region cover one cluster.

e
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D. Partitioning Algorithm

This method is based on the partitioning. This method is to partition the data into k groups. The
general behavior is that objects in the same clusters are close to each other and objects in the different
clusters are far to each other.

1) K-Medoids Algorithm- In this algorithm, each cluster [7] is represented by one of the objects
which are located near the center of the cluster. This algorithm is based on the medoids.

Acrbitrarily choose k objects as the initial medoids[8], after that repeat, then assign each remaining
objects to the cluster with nearest medoids. Randomly pick a hon-medoid object Orangom. Find out the
total cost S of swapping O;j with Orandom.

If S<0 then swap O; with Orandgom to make new set of k medoids until no change.

2) K-Means Algorithm - This algorithm [6] is based on the mean value or the centroid of the objects
in the clusters. These steps are as follows: -
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Figure.3 K-means

We arbitrarily [11] choose three objects as three initial cluster centers, where we mark the cluster
center by “+”. Make the clusters with the help of objects, which objects are nearest to the cluster
center then make cluster. After making clusters we will find out the mean value of the cluster.
According to the new mean value we will make or generate new clusters. This process is continued
until we find out similar mean values like this figure [7].
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Figure.4 K-means process
Advantages: -
o Simplicity
e Effectiveness
o Easily understandable
e Easy to implement and efficient in processing large data set.
e Scalable
e Low computation cost.
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Disadvantages: -
e Itis not suitable for discovering clusters with non convex shapes or different size of clusters.
e Itis sensitive to noise and outlier data points.

IV. DATASET INFORMATION

In this dataset we have a large data which are used for collecting books in different cities with price
rates. This dataset contained a lot of books and book’s price in different-different cities. It generated
clusters on the basis of the price of books. We generated only 4 clusters which are based on the range
of price of books. This Algorithm first describes the ranges and according to the ranges it generates
the clusters. After generating the clusters, it is easy for keeping the books in order of price list. We
easily find out how many books come under the required price range.

We implemented the K-Means technique using MATLAB 7.8.0 (R2009a) and gcc compiler. The
platform used to be an Intel Core2Duo processor with 4 GB RAM and 2 GHz processor speed.
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Figure 5 Dataset in excel sheet

V. EXPERIMENTAL RESULT

In the fig-6, fig-7 this contains the command window which describes the total iterations, centroids
(mean value of every cluster) and SUMD (total sum of every point of centroid distance in all clusters).
And D tells distance of all points to the centroid of every cluster. And in the fig-8 it contains the
clusters which have the centroid point also. This diagram shows the 4 clusters with 4 centroids. Each
and every cluster defines the range of the price of books in different cities. After generating the
clusters, it is easy for keeping the books in order of price list. We easily find out how many books
come under the required price range.
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Figure 6 Command window
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Figure 8 Generating Clusters of dataset

VI. CONCLUSION

In this paper we described the process of clustering in a short term from the data mining point of
view. We discussed the properties of a K-Means clustering methods used to find meaningful
partitioning. Clustering lies at the heart of data mining applications. The ability to discover highly
correlated regions of objects when their number becomes very large is highly desirable, as data size is
increasing day by day and their properties and data interrelationships change, managing and
organizing that huge data set is very challenging. We have provided a brief introduction of K-Means
algorithm analysis. We have implemented K-Means algorithm on the huge dataset using MATLAB
and we have shown the result of the K-Means algorithm. After generating clusters it would be an easy
task for differentiating books on the basis of price.
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