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ABSTRACT

The classification and clustering algorithms are
contributing in new generation computing and
applications. A number of different business analysis and
scientific analysis is performed with the help of these
methods. Therefore the importance of data mining and
automated pattern discovery for optimizing the working
of the applications in business and other domains is
increasing rapidly. The supervised data analysis
techniques are efficient and accurate in nature but the
unsupervised learning techniques are respectively slow
and produce less accurate results. Therefore the
unsupervised learning techniques are investigated in this
work. There are a rich number of algorithms are
available for supporting the cluster analysis of data
among them the fuzzy ¢ means clustering algorithm is
much promising and accurate to analyse data. Therefore
the fuzzy c-means algorithm is selected for evaluation
and modification for improvements. In order togoptimize
the performance more for accuracy the.<probability
analysis on the computed fuzzy membership valuesiare
performed. That probability and the fuzzy membership
values are used to compute the weights of each data
points with respect to the obtained cluster centers. These
weights are used to perform the clustering of data and to
assign data in a cluster. The implementation of the
presented concept of weighted fuzzy c-means clustering
algorithm is reported using the JAVA technology and
their performance in terms of time and space complexity
evaluated. In this examination it is found it consumes
less time as compared to traditional fuzzy ¢ means
algorithm and the Possibilistic clustering algorithm. On
the other hand the accuracy of the cluster assignment is
increases as compared to the traditional algorithm.

Keywords: Clustering, Unsupervised data analysis,
Weighted clustering, Perfor mance analysis and
Implementation

1. INTRODUCTION

Classification and categorization (clustering) is a
traditional problem is data mining. In data mining two
kinds of methodologies are utilized first supervised and
second unsupervised. In unsupervised method of data
mining the data is analysed using the unsupervised

algorithms of the mining. This process is termed as the
Cluster anaysis. In recent years

a number of contributions on document clustering
approaches are observed. In clustering hierarchical
method is frequently used, which provide much accurate
results but this method is lake in performance. On the
other hand, the fuzzy c-mean clustering is respectively
better performance agorithm. But the accuracy and the
performance of the fuzzy c-mean algorithm is fluctuating
accordingsto the data and with different experiments.

Inthis proposed work the fuzzy c-mean algorithm is
modifiedyfor finding the better and stable performance of
clustering. The improved fuzzy c-mean overcomes the
problems present in the traditional fuzzy c-mean
algorithm by pre-processing and cluster head selection
from the datasets. The improved probability distribution
based fuzzy c-mean agorithm is a multi-pass agorithm.
The improvement is made on the traditional clustering
approach using probability and fuzzy membership values
to compute the weight of each data points with respect to
the obtained cluster centers.

Data mining techniques are used to analyse data. The
analysis of datais performed to find the target patternsin
agiven set of raw data. The type and nature of data can
affect the analysis technique or algorithm by which the
data is performed. By nature data found in two key
formats supervised learning sets and unsupervised
learning set. The data which contains the data with the
predefined classes or patterns is processed with the
supervised learning algorithms and the data that not
previously defined with the class labels or their
associated patterns the cluster analysis or unsupervised
learning a gorithms are applied.

The proposed study is performed on unsupervised
learning. In this learning not a teacher or class label
exists therefore the learning of algorithm depends on the
similarity and distance functions. These functions are
helps to identify two similar or dissimilar from one
another (i.e. from a selected data point to another set of
data). According to this evaluation the data in terms of
distance or similarity the data is grouped with similar
patterns or their similar attributes. In order to perform
clustering a number of different techniques are

© 2015, lJournals All Rights Reserved

www.ijournals.in Page 32




lJournals: International Journal of Software & Hardware Research in Engineering

developed in recent days by using diverse approaches
such as optimization based, rule based and probability
based functions.

2. PROPOSED WORK

The given section provides the understanding about the
proposed algorithm development strategy. The entire
data analysis system is described using the figure 1 and
their participating subcomponents are described as:
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Figure 1 Proposed Hybrid System

1. Input dataset:

According to the definition of the unsupervised |learning
algorithm the data used for unsupervised learningneed
not to evaluate the data according to the defined,class
labels. Therefore in training samples the ARFF (attribute
relationship file format) files are used without their class
labels for training and testing. These files are used with
weka machine learning tool for classification and cluster
analysis.

2. Fuzzy C means

In this phase the input training sample is produced over
the traditional fuzzy ¢ means clustering agorithm. The
fuzzy ¢ means algorithm analyses the data according to
the fuzzification of data by the degree of membership
form the selected centroids. After little iteration the
fuzzy ¢ means returns optima centroid and their
membership values corresponding to the selected
centroids.

3. Centroid

The clustering algorithms need a centre point which is
most optimal and produces similar or uniformly
identified groups of data. Therefore these optimum
points that leading to create the clusters for the user input
is given as centroid of algorithm. Fuzzy c¢ mean
algorithm generate centroid for every loop of data
evaluation. When the clustering algorithm stops the
working then a set of centroid is obtained. These
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centroids are further used for computing the data in a
cluster.
4. Fuzzy membership

Fuzzy c-means clustering partitioning methodology by
which the membership is computed for each instance of
data for the selected centroids. These membership values
are used further for computing weights to be in a cluster
or in other cluster. Therefore an additional weight is
computed that provides the direction to group the data
for the obtained points as the cluster members. An
example of the fuzzy membership computation is given
using table 1. In this table the different centroids are
given in columns and their corresponding values are
from each data points are listed as values in tables.

5. Probability

The probability of each element in the given table 1 is
computed in order to refine the membership and their
contributions in a selected centroid of the algorithm. The
probability of occurrence of a value in a centroid
demonstrates the strength of membership values thus the
following processing is used to compute probability.

1. Find the unique elements in the membership table
2 Countsthe frequency of each element F

3 Compute the probability using the following formula
F
P=7
Where:
P = probability of each element in defined centroid
F= frequency of each element
T=total unique elements
6. Weight computation

The weight computation is performed using the obtained
membership values, the selected centroids and the
probability therefore the weight function is given as:

w=F=«M
Where
W= obtained weights
P = probability
M = membership
7. Data clustering

Finally the computed weights for each centroid is used to
find the distribution of each data point in space and that
are help to recognize the correct cluster centre for
putting data on that cluster.

8. Performance analysis

In this phase the performance of the proposed approach
is computed in terms of different performance
parameters namely accuracy, error rate, memory
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consumption and their time complexity.
3. RESULT ANALYSIS

The implementation of the desired technique completed
and that is required to evaluate the implemented model.
Thus this chapter contains the evaluated parameters and
comparative results analysis of the proposed system.

A. Accuracy

In data mining and machine learning applications the
amount of input samples are correctly recognized is
known as the accuracy of the classifier or algorithm. The
accuracy can be estimated using the given formula. Dataset size

total correctly identif ied samples

GCCuracy = - oo e Proposed algorithm = FCM Possibilistic
Y total samples to clossify 5 ¢

Dataset size Proposed Possibilistic Figure 2 Accuracy
Algorithm
B. Error rate

Fima detast 84 a2 The error rate of the algorithm demonstrates the amount

Austraian 2037 7657 of data which is not correctly identified during
dataset ' ) classification. The error rate of an algorithm can be

evaluated using the below given formula.

Bupa dataset 81.46 77.94

total incorrectly identif ied samples
Fourclass eprorvratd = - X100
dataset 84.82 79.38 total samples as input

. Or
Iris dataset 85.22 81.43

error rate = 100 — accuracy
Seed dataset 86.24 83.44

Dataset size Proposed Possibilistic
Algorithm

Wine dataset 88.72 85.41

Table 1 Accuracy Pima dataset 216 25.79

The comparative accuracy of the proposed clustering _
algorithm and traditional clustering techniques are given Australian 20.63 23.43
using figure 2, in this diagram the proposed clustering dataset
algorithm is demonstrated using blue line and the
traditional fuzzy C-mean clustering is given by the red
line and similarly the performance of Possibilistic c-
mean clustering is given using green line. To represent Fourclass 15.18 20.62
performance X axis shows the dataset size and the Y axis dataset
shows the percentage accuracy. The results demonstrate
the proposed algorithm provide high accurate results as
compared to the traditional fuzzy C-mean algorithm and
that is also found the Possibilistic c-means clustering
perform better than the fuzzy C-mean algorithm but that
is much similar to the proposed clustering approach
performance.

Bupa dataset 18.54 22.06

Iris dataset 14.78 18.57

Seed dataset 13.76 16.56

Wine dataset 11.28 14.59

Table 2 Error Rate
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Figure 3 Error Rate

The given figure 3 shows the comparative percentage
error rate observed during evaluation of the implemented
algorithms. To represent the performance of the system
the X axis simulates the different data sets used for
experiments with the system and the Y axis shows the
percentage error rate. According to the obtained results
the performance of the proposed algorithm improved and
produces less error as compared to the traditional
algorithms, additionally decreasing the error rate of
shows improving performance of algorithm.

C. Memory used

The amount of main memory required todsuccessfully
execute the agorithm is known as theWZmemory
consumption or space complexity of the algorithm. The
amount of memory consumed during different
experimentsis reported using figure 6.
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Table 3 Memory Consumption

In order to show the performance of agorithms X axis of
the diagram shows different datasets used and the Y axis
shows the amount of main memory consumed during
experimentations in terms of KB (kilobytes). According
to obtained comparative results traditional fuzzy C-mean
algorithm consumes less memory then the proposed
agorithm. Additionally the Possihilistic c-means
algorithm consumes higher memory as compared to the
proposed algorithm.

& Proposed
Algorithm

-8 FCM

~— Possibilistic

Pima dataset
Australian..,

Bupa dataset
Fourclass..,

Iris dataset

Seed dataset

Wine dataset

Dataset Size

Figure 4 Memory Consumption
D. Time consumption

The amount of time required to perform agorithm
processing with input amount of data for performing
clustering is known as the time complexity of clustering
agorithm. The comparative results anaysis of the
proposed system is given using table 4 and figure 5.

Data set Size Fuzzy C- Possibilistic Proposed
means algorithm

Dataset size Proposed Possibilistic Fuzzy C-
Algorithm means

Pima dataset 8.27 . 5.18

Pima dataset 31736 30183

Australian

dataset 16.28 11.38

Australian

dataset 32837 30931

Bupa dataset 22.72 . 16.38

Bupa dataset 33625 31853

Fourclass

dataset 34772 32438

Fourclas
dataset

Iris dataset 34.61 30.05

Iris dataset 35726 33388

Seed dataset 40.02 33.21

Seed dataset 36827 34103

Wine dataset 45.52 39.26

Wine dataset 37667 35013

Table 4 Time Consumption

The time consumption of the proposed technique,
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Possibilistic clustering and fuzzy c-mean clustering
algorithm is given using figure 5. In this diagram the X
axis shows the different dataset and the Y axis shows the
time consumption of the algorithm in terms of MS
(milliseconds). According to the given diagram the
proposed algorithm time less time as compared to the
traditional agorithms (i.e. Possibilistic clustering and
fuzzy C-mean clustering agorithm) thus the proposed
algorithm is showing improved performance as
compared to traditional method of clustering.

50
40
30
20
10

Time in MS

Dataset Size

=& C-means Algorithm =i~ FCM

Possibilistic
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distance function with the evaluated weights data
clustersis prepared.

The implementation of the proposed fuzzy c-mean
clustering algorithm is performed using JAVA
technology and there performance is evaluated. The
performance of the algorithm is measured in terms of
accuracy, error rate, memory usage, and time
complexity. After evaluation of the proposed technique
the performance of algorithm is compared with the
traditional fuzzy C-mean clustering algorithm and
traditionally available Possibilistic c-means clustering.
According to the different set of experiments the
performance of agorithms are summarized using table 5.

Parameters Proposed FCM
algorithm

Possibilistic

Accuracy High Low Avg

Error rate Low High Avg

Memory usage Avg Low High

Time low high Avg
€onsumption

Figure 5 Time Consumption

4. CONCLUSION

The data mining is a technique of recognizingypatterns
from a data set. Therefore first the data is analysed on
the application defined parameters and then utilized with
the real world application. In this proposed work the data
mining technique is investigated more specifically the
clustering technique. According to the data mining
methodologies the clustering is an unsupervised learning
technique where the class labels are not present during
evaluation of data. In this technique a number of issues
are research challenges are exist such as fluctuating
accuracy, low dense cluster formation and others.
Therefore a new clustering algorithm is designed in this
work.

The proposed clustering algorithm is hybrid technique of
the unsupervised learning. In this technique first the
cluster heads are selected. The cluster heads selection or
centroid selection is depends on the random selection
process and further optimization of cluster centers are
performed as the approach of fuzzy membership
concept. On the other hand the membership distribution
is used compute the probability distribution of the
computed membership values with respect to the
obtained optimum centroids. The approximated centroid
membership val ues and the computed probability of each
membership values are used for computing the weights
for the performing clustering of data. Finally using the

Table 5 Performance Summary

According to the evaluated results the performance of
the proposed clustering algorithm is found optimum and
less fluctuating as compared to the traditional clustering
agorithms. Thus the proposed clustering algorithm is
comparatively more adoptable than traditional clustering
agorithms.,

5. FUTURE WORK

The key aim of designing an enhanced clustering
algorithm is completed and that found using weight
based approach for partitioning of data the performance
of clustering algorithm is enhanced. Thus the proposed
clustering technique is efficient and accurate most of the
time the only limitation is that it consumes more
memory as compared to the traditional clustering
algorithm. Thus that is required to collect more literature
for enhancing the performance of the clustering
algorithm.
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