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Abstract: Text clustering has found an important application to organize the data and to extract useful information from the 
available corpus. In text processing, clustering the sentence is one of the processes and used within general text mining tasks. Many 
clustering methods and algorithms are used for clustering the documents at sentence level.  Fuzzy clustering algorithms allow 
patterns to belong to all clusters with differing degrees of membership. Fuzzy clustering is important in domains such as sentence 
clustering since a sentence is expected to be related to more than one theme or topic present within a document or set of 
documents.  Sentence clustering is a challenging task when compared with other data clustering, because a sentence is able to 
represent same ideas in different ways. For E.g. some people see a glass a half empty & some other see half full. Due to this 
variability fuzzy relational clustering algorithm are more able to produce optimal results in sentence clustering applications. This 
paper helps you to understand fuzzy clustering algorithm that operates on the data that is in the form of a square matrix of pair 
wise similarities between data objects. Fuzzy clustering algorithm operates on Expectation-Maximization framework. Results of 
applying the algorithm to sentence clustering tasks demonstrate that the algorithm is capable of identifying overlapping clusters of 
semantically related sentences. Therefore, this is of potential use in a variety of text mining tasks 
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1. INTRODUCTION 
Text mining is an important process in the field of information 
retrieval.  Text mining comprises of a wide range of processes 
like text clustering, classification, text summarization and 
automatic organization of text documents. Documents that are 
available on the internet are increasing day by day and most of 
them are loosely structured. Clustering has become a significant 
and widely used text mining tool to structure these documents 
so that similar documents are clustered into the same group 
and dissimilar documents are separated into different groups. 
Text clustering is an unsupervised learning method where 
similar documents are grouped into clusters. It is defined as 
method of finding groups of similar objects in the data. The 
similarity between objects is calculated using various similarity 
functions. Clustering can be very useful in various text domains, 
where the objects to be clustered are of various types such as 
paragraphs, sentences, documents or terms. Clustering helps to 
organize the documents which will further help to improve 
information retrieval and support browsing [1] Text mining 
mainly depends on geometric examination of a phrase, word or 
term. Sentence level clustering is an application of text 
classification. The most common objectives in text classification 
are to classify texts into fairly objective categories such as 
topics, but in sentiment mining the core objective is to identify 
the polarity of opinions, emotions, and evaluations. Clustering 
has become an increasingly important topic with the explosion 
of information available via the Internet. It is an important tool 
in text mining and knowledge discovery. Its ability to 
automatically group similar textual objects together enables one 
to discover hidden similarity and key concepts, as well as to 
summarize a large amount of text into a small number of 

groups. [2] 
           
 
 The high quality of clustering is to obtain high intra-cluster 
similarity and low inter-cluster similarity. Clustering can be used 
in many application such as Document Classification, Data 
compression, Image analysis, Bioinformatics, Academics, Search 
engines, Wireless sensor networks, Intrusion Detection etc. The 
major requirements that should be satisfied by clustering are 
scalability, dealing with different type of attributes, discovering 
cluster of arbitrary shapes, ability to deal with noise and 
outliers, high dimensionality and usability. The number of 
documents on the Internet is continuously increasing due to 
large amount of online sources available and it is very difficult 
for the users to go through all the sources and find the relevant 
information from the collection. Document clustering (or Text 
clustering) is the process of automatically organizing the 
documents, extraction of topics and for fast information 
retrieval or filtering. To identify the relevant information in web 
search engine, it often returns thousands of pages in response 
to a broad query and making it difficult for users. Clustering 
methods are used to group the retrieved documents 
automatically into a list of meaningful categories. Document 
clustering is considered as centralized process which it uses 
descriptors and descriptor extraction. Descriptors are sets of 
words which describe the contents within the cluster. The goal 
of a document clustering scheme is to minimizing intra-cluster 
distances between documents and maximizing inter-cluster 
distances (using an appropriate distance measure between 
documents). A distance measure (or, dually, similarity measure) 
thus lies at the heart of document clustering. The large variety 
of documents makes it almost impossible to create a general       
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algorithm which can work best in case of all kinds of datasets. 
The major use of document clustering is to give users an 
algorithm which can work best in case of all kinds of datasets. 
The major use of document clustering is to give users an 
overview of the contents of a document collection and reduce 
search space. If a collection is well clustered, search only the 
clusters that will contain relevant documents. Efficiency and 
effectiveness can be improved by searching through smaller 
collection itself [3]  
Clustering algorithms are used in many Natural Language 
Processing (NLP) tasks. They have proven to be popular and 
effective tools to use to discover   groups of similar linguistic 
items In general the clustering algorithms can be classified into 
two categories. One is hard clustering; another one is soft 
(fuzzy) clustering. Hard clustering, the data’s are divided into 
distinct clusters, where each data element belongs to exactly 
one cluster. In soft clustering, data elements belong to more 
than one cluster, and associated with each element is a set of 
membership levels. 
 

1.1 Terms: 
1.1.1. Purity: The purity of a cluster is defined as the fraction of 
the cluster size that the largest class of objects assigned to that 
cluster represents. Good clustering is characterized by a high 
purity. 
 

 1.1.2. Entropy: entropy of a cluster is a measure of how mixed 
the objects within the cluster. Good clustering is characterized 
by low entropy 
 

 1.1.3. V-Measure: V-Measure is also known as the Normalized 
Mutual Information (NMI),which is defined as the harmonic 
mean of  the extent to which clusters contain only objects from 
single class(homogeneity) and the extent to which all objects 
from a single class are assigned to a single cluster. 

 

   1.1.4..Rand Index and F- Measures: Unlike purity, entropy, 
and V measure, which are based on statistics,  Rand Index and F-
measure are based on a combinational approach which 
considers each  possible pair of objects a true positive (TP),a 
false positive(FP),a false negative(FN),a true negative(TN). Rand 
Index is simply the accuracy. The F-measure is another measure 
commonly used in the IR literature, and defined as the harmonic 
mean of precision and recall. 
 

2. PREVIOUS WORK [5] 
2.1 A. vector space model 
The vector space model has been successful in IR because it is 
able to adequately capture much of the semantic content of 
document-level text. This is because documents that are 
semantically related are likely to contain many Words in 
common and thus are found to be similar according to popular 
vector space measures such as cosine similarity, which are 
based on word co-occurrence. However, while the assumption 
that (semantic) similarity can be measured in terms of word co-
occurrence may be valid at the document level, the assumption 
does not hold for small-sized text fragments such as sentences, 
since two sentences may be semantically related despite having 
few, if any, words in common. To solve this problem, a number 
of sentence similarity measures have recently been proposed 
.Rather than representing sentences in a common vector space, 
these measures define sentence similarity as some function of 

inter-sentence word-to-word similarities, where these 
similarities are in turn usually derived either from distributional 
information from some corpora (corpus-based measures), or 
semantic information represented in external sources such as 
Word Net (knowledge-based measures). 

 
2.2 .k-Medoids  
Like k-Means, methods based on k-Medoids are highly sensitive 
to the initial (random) selection of centroids, and In practice it is 
often necessary to run the algorithm Several times from 
different initializations. To overcome these problems, the 
Affinity Propagation, a technique this simultaneously considers 
all data points as potential Centroids (or exemplars). Treating 
each data point as a Node in a network, Affinity Propagation 
recursively  Transmits real-valued messages along the edges of 
the Network until a good set of exemplars (and corresponding 
Clusters) emerges. These messages are then updated using 
Simple formulas that minimize an energy function based on a 
probability model. 
 

 2.3. Fuzzy C-Means 
In the FCM algorithm, a data item may belong to more than one 
cluster with different degrees of membership. To analyzed a 
several popular robust clustering methods and established the 

connection between fuzzy set theory and robust statistics. The 
rough based fuzzy c-means algorithm to arbitrary (non-
Euclidean) dissimilarity data. The fuzzy Relational data clustering 
algorithm can handle datasets containing outliers and can deal 
with all kinds of relational data. Parameters such as the 
fuzzification degree greatly affect the performance of FCM. 
        Following table shows previous work in tabular form. This 
can understand easily. 
                                                   TABLE 1 
                                             Previous Work 
 

3.  PROPOSED SYSTEM 
The proposed system is based on fuzzy relational algorithm such 
as Fuzzy Relational Eigenvector Centrality –based Clustering 
Algorithm (FRECCA).  Andrew Skabar and Khaled Abdalgader 
presented a novel fuzzy clustering algorithm [4] called FRECCA 
that operates on relational input data; i.e., data in the form of a 
square matrix of pair wise similarities between data objects. The 
algorithm uses a graph representation of the data, and operates 
in an Expectation-Maximization framework in which the graph 
centrality of an object in the graphics interpreted as likelihood. 

Algorithm Advantages Disadvantages 

Vector space 
model 

1.Successful in IR 
2.Able to capture 
much of the 
semantic content of 
document level 

Assumption does 
not hold for small 
sized text fragment 
i.e sentence 

K-medoids Highly sensitive to 
the initial 
(random)selection of 
centroids 

Necessary to run 
the algorithm 
several times from 
different 
initialization 

Fuzzy c-mean handle datasets 
containing outliers 
and can deal with all 
kinds of relational 
data. 

Only  discover 
compact clusters 
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FRECCA mainly operates by three steps: random Initialization, 
Expectation and Maximization step. In Initialization step, cluster 
membership values are initialized randomly, and normalized 
such that cluster membership for an object sums to unity over 
all clusters. Mixing coefficients are initialized such that priors for 
all clusters are equal. In expectation step, Page Rank value for 
each object in each cluster is calculated. Page Rank algorithm 
provides the importance of sentence i.e. how many times the 
sentence appears in the document. Maximization step involves 
only the single step of updating the mixing coefficients based on 
membership values calculated in the Expectation Step. 
However, the major disadvantage of the Fuzzy Relational 
Eigenvector Centrality based Clustering Algorithm (FRECCA) is its 
time complexity. The FRECCA lies in its ability to identify fuzzy 
clusters, and if the objective is to perform only hard clustering.  
      

4. SYSTEM ARCHITECTURE 
The proposed system is based on FRECCA Algorithm 
Input: User Query 
Output: Fuzzy Relation and related sentences 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                          Figure 1: Proposed system architecture 
Sentences or text from users are the input for the proposed 
system. From figure we get idea about how proposed system 
works 
 

5. PERFORMANCE EVALUATION  
The performance evaluation of the above discussed 
approachesis based on certain performance metrics. The image 

enhancement performance metrics used in this research work 
are Partition Entropy Coefficient (PE), Purity and Entropy, V-
Measure, Rand Index and F-Measure. The experimental 
comparison is carried out for 3 numbers of clusters. Table 1 
shows the results of applying the FRECCA, ARCA, Spectral 
Clustering, and k-Medoids algorithms to the quotations data set 
and evaluating using the external measures described above. It 
is to be observed that FRECCA and ARCA identify fuzzy 
clusters,and external evaluation requires that the fuzzy cluster 
membership values first be converted to crisp (i.e., 0/1) values.  
The data set used in this approach is Reuters Data set 
Clustering Performance Evaluation 
                

TABLE 2 

 

 
6. PROBLEMS  IN SENTENCE-LEVEL CLUST- 
ERING 
Using the Similarity measure in some clustering algorithm can 
be measured in terms of word co-occurrence may be valid at 
the document level, the assumed similarity measures does not 
hold for small-sized text fragments such as sentences, since two 
sentences may be semantically related despite having few, if 
any, words in common. The length of sentences is short and the 
content it contains is limited, the bag-of-words cosine similarity 
traditionally used for document clustering is no longer suitable 
for sentence clustering. Special treatment for measuring 
sentence similarity is necessary. 

       The major disadvantage of the FRECCA algorithm is its time 
complexity. Page Rank must be applied to each cluster in each 
EM cycle, and this can lead to long convergence times if the 
problem involves a large number of objects and/or clusters. 
While the convergence time can be reduced significantly by 
initializing membership values with 0/1 values obtained from 
applying an inexpensive hard clustering algorithm, this still does 
not allow the algorithm to scale well to large data sets.  
 

7. FUTURE WORK 
Like any clustering algorithm, the performance of FRECCA will 
ultimately depend on the quality of the input data, and in the 
case of sentence clustering this performance may be improved 
through development of better sentence similarity measures, 
which may in turn be based on improved word sense 
disambiguation, etc. FRECCA has a number of attractive 
features. First, based on empirical observations, it is not 
sensitive to the initialization of cluster membership values, with 
repeated trials on all data sets converging to exactly the same 
values, irrespective of initialization. This is in contrast to k-
Means and Gaussian mixture approaches, which tend to be 
highly sensitive to initialization. Secondly, FRECCA algorithm 
appears to be able to converge to an appropriate number of 
clusters, even if the number of initial clusters was set very high. 
The FRECCA algorithm presented in this system identifies only 
flat clusters. The main future work is to extend these ideas to 
the development of a hierarchical fuzzy relational clustering 
algorithm. A good clustering of text requires effective feature 
selection and a proper choice of the algorithm for the task at 

Techniques Purity Entropy Vmeasures rand 

FRECCA 0.713 0.335 0.634 0.885 

ARCA 0.699 0.375 0.611 0.871 

K-mediods 0.608 0.456 0.520 0.859 
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hand. Neuro-fuzzy clustering approaches can be used to hand. 
Neuro-fuzzy clustering approaches can be used to improve the 
overall performance of the clustering approaches. 
 

8. CONCLUSION 
FRECCA has a number of attractive features. First, based On 
empirical observations, it is not sensitive to the initialization of 
cluster membership values, with repeated Trials on all data sets 
converging to exactly the same values, irrespective of 
initialization. This is in stark contrast to k-Means and Gaussian 
mixture approaches, which tend to be highly sensitive to 
initialization. Second, the algorithm appears to be able to 
converge to an appropriate number of clusters, even if the 
number of initial clusters was set very high. For example, on the 
quotations data set the final number of clusters was never 
greater than eight (there were five actual classes in the data 
set), and on the news article the algorithm converged to five 
clusters, which appears reasonable given the length, breadth, 
and general nature of the article. Finally, while we have applied 
the algorithm using symmetric similarity measures, the 
algorithm can also be applied to asymmetric matrices. This, too, 
is a useful feature, since we may wish, for example, to 
incorporate the idea of subsumption, in which the semantic 
content of one sentence is to some degree contained within a 
second sentence, but not vice versa, thus leading to asymmetric 
similarities. 
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