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Abstract — Due to the advancements in electronic field more
research work related with cluster analysis was developed.
Each application of cluster analysis is mentioned with
different goals. Cluster analysis is a data mining technique
which is utilized by different streams. It plays a vital role in
wireless sensor networks at different modes. For an example,
in case of fuzzy logic techniques, energy scavenging sensors,
cluster analysis technique is highly utilized. The different
applications of cluster analysis can be categorized and
resulted with good products. This paper discusses about the
different comparisons of applications and cluster algorithms.
Cluster analysis is a process of setting analytic procedures
that decrease the complex multivariate data into subsets.

Keywords: CA- Cluster Analysis, WSN- Wireless Sensor
Networks
1INTRODUCTION

Clustering is the job of collecting a pair of objects in a way
that the objects in the identical group are more similar to
each other while comparing to other groups or clusters. It is
a key duty of data mining, and general technique for
statistical data analysis used in many fields that includes
machine learning, Image processing, management of
information retrieval systems, and biomedicine. There are
also terms which have similar meaning to clusters; they are
automatic classification, numerical taxonomy and
typological analysis.

There are numerous applications which can benefit from
cluster analysis methods. Employing clusters of computers
maximizes the utilization of variety of components,
minimizing cost and increased scalability of the each part
and the network computers.

CA is used in different applications with different
methods by using WSN. The enabled research areas include
cybercrime, museum, paramedical research, Market
analysis, weather prediction system, climate control systems
and standard settings of the ranking in the data set. For
Example, the validation of any cluster solution is a critical
step in drawing inferences about individual student to
visualize the competent performance. Related to
pharmaceutical research Belgium HTS program involved

with many cluster evolution where so many research had
been conducted in order to widen a strong export oriented
clusters.

WSN are stepped in the research gene analogy. CA makes
the cluster of dataset of people as objects with identified
health problems. This necessitated the need to develop a
method of comparing regions with similar socio-economic
determinants of health. The sensor placed in the human body
identifies and passes the signal for system and networks. The
chemical industry applications also broadened to
incorporate superior biological information further usually
linked with bioinformatics. Clustering techniques such as co
clustering or self-organizing trees in bioinformatics paves
the way for the chemical industry applications. The issues
such as visualization and validation of clustering outcome
keep on being the challenging problems.

The outlier objects identification from the given cluster
objects can be used with or without sensors. In Crime
detection all objects are investigated from a small group of
clusters are reported for flagging which requires further
investigation. The study shows that the cluster analysis is an
useful audit technology. Cluster analysis is a promising
practice which can be incorporated into a schema of
continuous system monitoring and assurance. Experience,
judgment and monitoring procedures parameterize these
clusters and categorize data.

WSN shows a significant positive reception from the
stream of environmental studies where it is used to identify
the weather changes and geographical movements even is
used to detect the water flow of the river. CA in weather
model is an important application used to save the world.
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2 RELATED WORK

It can be achieved by different algorithms that differ
significantly in their conception of what constitutes a cluster
and how to efficiently discover them. Popular notions of
clusters include groups with small distances among the
cluster objects, dense areas of the data space, intervals or
particular statistical Clustering can be
formulated as a multi-objective optimization problem. The

distributions.

appropriate clustering algorithm and parameter settings
depend on the individual data set and intended use of
the end results. Cluster analysis is not an automatic task,
but an iterative process of knowledge discovery or an
interactive multi-objective optimization that involves with
trial and failure. It will often be necessary to modify the data
preprocessing and model parameters until the result
achieves the desired properties.

The below table summarizes the proximity formula
calculations:

Table 1 - proximity measure with distance and domains

Proximity Distance Formula Use(_i
Measure Domains
d 2
1/2
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representation in the dataset algorithm
Dyj = (xi-x) T S-1(xi-X;) Ellipsoidal
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representation in the dataset art
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representation in the dataset
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D, = Xy — X;
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Distance D- Distance, X- objects
representation in the dataset

—
Dy = (1 —ry)/2. wherery; = =
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D- Distance, X- objects
representation in the dataset
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Dy = (1-r)/2, where ; = —=i= : I_I -
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Cosine = Document
similarity | D- Distance, X- objects clusters
representation in the dataset

r- correlation factor
Djj = (Number of xi-yi)/N
Categorical | D- Distance, X, Y- objects Fuzzy logic
distance representation in the dataset techniques
N- Number of dataset
Djj = max | xj- xi| .
Ch.ebychev D- Distance, X- objects Fuzzy.loglc
distance o techniques
representation in the dataset

Table 1 explained the different formulas and their related
applications. In general most of the applications are
developed using Euclidean distance and manhattan
distance. The manhattan distance is easy to do the
calculations but still the better results can be achieved from
other formulas like categorical distance and chebychev
distance. The below table summarizes the different
algorithms and their procedures.

Table 2 - Cluster Analysis with Applications

= &
Area = = Future
(Domain) S5 'S Enhancements
>3 E
< 3 w
Medical K — Means 98% Genetically  analysis
Research
Standard Agglomerat 76.25% Standardization ~ for
Settings ive method ' Academic Board
Museum & |[Divisive 92% Research on Interested
Library research |method group Alignment
Geographical analysis
Environmental |DEEP 76% for Tsunami Detection
in coastal regions
Research on Industrial
Market Analysis |[LEACH 80% Business Market
analysis
Cybergrime LEACH 81% Research on Forensics
Detection data

Table 2 explores the different cluster analysis algorithms and
their different application domains. It is also proved that with
the results of their efficiency against the domain areas. The
future enhancements of the applications on WSN were also
discussed.

Table 3 explained the different cluster analysis algorithms
and their different procedures, The percentage of utilization
among these algorithms with different application systems
are listed. The below table summarizes the applications of the
cluster analysis with WSN and their efficiency levels.
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Table 3 - Cluster analysis algorithms and utilization with applications

Name of the e s Percentage Distance Measure
algorithm Classification Procedure . .of . Formula, Application
Utilization
1. Select some data objects
Partitioned 2. Make them as centroids
K- Means Clustering 3. Find the distance between them 98% Manhattan, Mar.ket Based
Analysis
Approach 4. Allocate them to the nearest clusters
5. Perform the same until reach centroids
1. Starting with n clusters
) . . 2. Distance matrix for all pairs of cluster objects
Agglomerative | Hierarchical 3. Sort distance in ascending order 76.25% Manh'attlan, Weather
Method Approach ) , Prediction Systems
4. Find smallest one, remove it and merge them
5. Continue until finding as a single cluster
1. Starting with n clusters
Divisive Hierarchical |2. Distance matrix for all pairs of cluster objects 920 Manhattan, Climate Control
Method Approach 3. Find largest one, remove it and merge them System
4. Continue until finding as a single cluster
1. List out the number of clusters
. 2. Selecta cluster ) .
Bisecting PS:E:;??:; 3. Divide the cluster using K-Means 76% Eumdﬁi?{;g&??jgj:uuCal
K-Means 4. Add the cluster based on the Bisection with the
Approach .
lowest distance
5. Until the last cluster
1. Select the neighborhood objects
Density 2. Finalize the core object Euclidean. Museum
DBSCAN Based 3. Find the proximity between the objects 80% Rese;lrch
method 4. Find out the boarder objects
5. Continue until all objects are processed
1. Partitioning the data objects in non overlapping
intervals )
CLIQUE Grid Method |2. Embed the data objects as cells 81% Manhattan, Climate Control
3. Identify the least points with density threshold System
4. Joins the two K dimensional dense cells
1. Find the data sets
2. Construct a sparse matrix graph
CHAMELON Hierarchical |3. Partition the graph by K-nearest neighbor 83% MinkowskKi, Cybercrime
Approach method and cut the edges Detection
4. Merge all the sub partition data by using
agglomerative method
1. Select some data objects
. . 2. Make them as centroids . .
BIRCH Hierarchical 3. Find the distance among them 85% Minkowski, Water flow
Approach Research
4. Allocate them to nearby clusters
5. Perform the same until the centroids changes
1. Starting with n clusters
Densit 2. Generate the distance matrix for all pairs of )
OPTICS Basedy cluster objects 83% Manhattan, Climate Control
method 3. Find the largest one, remove it and merge them System
4. Continue them until finding as a single cluster
1. Select some data objects
Partitioned 2. Make them as centroids ) ]
CLARA Clustering 3. Find the distance among them 83% Categorical dlstance., Market
based Analysis
Approach 4. Allocate them to nearby clusters
5. Perform the same until the centriod changes
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|S1S2|=k-1
Partitioned

Clustering
Approach

CLARANS

G W e

to their mediods

o

A graph abstraction, Gnk
Each node is collection of k medoids

Each node has k(n-k) neighbors
Cost of each node is total dissimilarity of objects

PAM searches whole graph
7. CLARA searches sub graph

Minkowski, Market Based

0,
83% Analysis

1. Starting with n clusters

Density Based

DENCLUE Method

cluster objects

Generate the distance matrix for all pairs of

Find the largest one, remove it and merge them
4. Continue them until finding as a single cluster

Manhattan, Climate Control

0
83% System

5 CONCLUSION

As a whole this paper summarizes the information about
the different applications related with cluster analysis. It
explains the views with the different CA which is useful for
building the real time and conceptual applications oriented
with clusters. Clusters are useful to identify the similar
interest and to discover the outliers. Compared with other
data reduction methods CA is the best mechanism for the
health sciences, water research, chemical industry or even
in the development of various domains. It has become a
more widely used analytic tool because of the ease of use
and efficiency.
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