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Abstract 

Text clustering is an important technology in text mining field under the data mining research. In this 

paper, a similarity measure is proposed. To compute the similarity between two text documents with 

respect to a word, term, sentence and feature. The proposed semi-supervised fuzzy clustering 

algorithm consists of  the following three cases into account group: i) The term appears in both 

documents, ii) the term appears in only one document, and iii) the term appears in none of the 

documents. To calculate the similarity between first two documents and then it’s grouped into cluster 

group-I. For the second case, to find the similarity for single text document to cluster group-II and 

then act as a cluster group –III is empty text documents. In this paper we propose a new heuristic 

semi-supervised fuzzy co-clustering algorithm is effective way to calculate similarity between text 

documents for large real world data sets.The effectiveness of our measure is executed on several 

real-world data sets for text classification and clustering problems. The results show that the 

performance obtained by the proposed measure is better than that achieved by other measures. 
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1. INTRODUCTION: 

 

Clustering algorithms can be 

categorized based on their cluster model. The 

most appropriate clustering algorithm for a 

particular problem often needs to be chosen 

experimentally. It should be designed for one 

kind of models has no chance on a dataset that 

contains a radically different kind of models. 

For example, k-means cannot find non-convex 

clusters. Difference between classification and 

clustering are two common data mining 

techniques for finding hidden patterns in data. 

While the classification and clustering is often 

mentioned in the equal sniff, and dissimilar 

analytical approaches. 

Being an important machine learning 

technique, clustering is widely used in many 

real applications, especially in exploratory text 

document analysis. Document clustering is a 

popular application that automatically 

organizes a collection of documents into some 

meaningful sub-groups of coherent topics 

based on the similarity in content. Each sub-

group in this case is called a document cluster. 

With document clustering, the user can be 

benefited from a set of high quality document 

clusters, which shows a better view on how 

huge amount of information in the collections 

are inherently structured. However, as most 

text datasets are known to be large, noisy, 

overlapping and high dimensional, the 
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clustering process always becomes a challenge 

task.  

Some clustering techniques have been 

developed recently for textual documents, 

such as: co-clustering [1], fuzzy clustering 

[12], clustering based on matrix factorization 

concept (NMF) [3], model-based clustering 

[4], spectral clustering [5], relational data 

clustering [6], etc. These techniques do have 

merits on various aspects. For example, co-

clustering is generally effective to handle high 

dimensional data by simultaneously grouping 

documents and words based on the high co-

occurrence among them. Fuzzy clustering [7] 

is used for categorization-applications which 

require a realistic overlapping clusters 

representation, but suffer from outliers. 

Model-based clustering is accomplished at 

outlier detection but usually has high time 

complexity. 

Research on clustering methods for 

information retrieval dates back to the second 

half of the twentieth century. The main 

objective of clustering is to provide structure 

to a large dataset by organizing similar data 

together thus facilitating search and retrieval 

tasks. Clustering methods can be categorized 

according to the structure they generate into 

flat clustering and hierarchical clustering [4]. 

With flat- or non-hierarchical-clustering, the 

dataset is divided into 

a number of subsets of highly similar 

elements, dissimilar from elements in other 

clusters, with no relationship between the 

different clusters.  

The main advantage of this simple 

structure is low computational complexity in 

comparison with the more sophisticated 

hierarchical clustering methods. With 

hierarchical clustering, a complex structure of 

nested clusters is produced of the dataset. This 

is either done using a bottom–up approach, in 

which clusters start as individual items and 

pairs of similar items are joined together to 

form clusters, which are then joined together 

in successive steps until a single hierarchy is 

formed of the complete dataset. This approach 

is called agglomerative hierarchical clustering 

and is more popular than the top–down 

approach where the whole dataset is 

considered one cluster and is successively 

broken down into pairwise clusters until the 

level of the individual items is reached (also 

referred to as divisive hierarchical clustering).  

Flat clustering techniques include K-

means and single pass clustering, while 

agglomerative hierarchical clustering 

techniques include single-link, complete-link 

and group average. In terms of the exclusivity 

of cluster membership, clustering algorithms 

can be divided into hard clustering and soft 

clustering algorithms. In the former, 

membership of the items is limited to only one 

cluster. In the latter, the degree of association 

of each item to each cluster formed is 

determined [5]. 
 

2. RELATED WORKS 
We generally group the relevant works 

of our proposed method into three categories, 

namely fuzzy co-clustering, semi-supervised 

fuzzy clustering, and semi-supervised co-

clustering. In this section, the existing 

literature falling in these categories is briefly 

reviewed one by one. The potential of using 

fuzzy co-clustering for document 

categorization has been discussed in the 

literature.  

The traditional methods proposed in 

[9] are partitioning-ranking based approaches 

for handling categorical attributes and large 

text corpus. Recently, a dual-partitioning-

based fuzzy co-clustering approach called 

HFCR [10] has been successfully formulated. 

It addressed a few issues of the partitioning-
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ranking approaches, such as poor performance 

on those datasets with overlapping feature 

clusters. 

Table -1 Frequently used Notations 

A. Unsupervised Classification (Clustering) 

With Rule-Based Classification, you write the 

rules for classifying documents yourself. With 

Supervised Classification, Oracle Text writes 

the rules for you, but you must provide a set of 

training documents that you pre-classify. With 

unsupervised classification (also known as 

clustering), you don't even have to provide a 

training set of documents. 

Clustering is done with the 

CTX_CLS.CLUSTERING procedure. 

CTX_CLS.CLUSTERING assigns documents 

to different groups, known as clusters, 

according to the similarity with documents 

already in a cluster. The result is that 

documents in a cluster are more similar to one 

another than documents in different clusters. 

"More similar" basically means "sharing more 

attributes." As noted in "Decision Tree 

Supervised Classification", attributes may 

consist of simple words (or tokens), word 

stems, and themes (where supported). 

A document assignment table containing 

information about which cluster the procedure 

assigned a document, and how similar the 

document is to the assigned cluster. This 

information takes the form of document 

identification, cluster identification, and a 

similarity score between the cluster and an 

assigned document. 

A cluster description table containing 

information about what a generated cluster is 

about. This table contains cluster 

identification, cluster description text, a 

suggested cluster label, number of documents 

assigned, and a quality score of the cluster. 

CTX_CLS.CLUSTERING employs a K-

MEAN algorithm to perform clustering. Use 

the KMEAN_CLUSTER preference to 

determine how CTX_CLS.CLUSTERING 

works. For example, you can have 

CTX_CLS.CLUSTERING produce either flat 

or hierarchical clustering. Hierarchical 

clustering produces something akin to a 

knowledge tree, in which clusters of greater 

specificity (for instance, whose documents 

concern dogs or cats) are placed on a layer 

below more general clusters (such as one for 

animals). 

3. PROPOSED ALGORITHM: 

In this section we firstly introduce the 

formulation of the proposed heuristic 

approach (SS-HFCR) for the semi-supervised 

fuzzy co-clustering. It follows by the 

derivation of the update rules of the 

membership matrix U and V. The detailed 

steps and the time complexity of the algorithm 

are then presented. 

 

D The word –text document 

C/G 

The number of categories 

(clustersGroup)/the index of a 

particular category (cluster) 

W The number of words 

N The number of documents 

xi The i-th document in D
M

 

d
i j 

The tfidf value of word j in 

document i 

U, V 

The document and word fuzzy 

membership matrix 

http://docs.oracle.com/cd/B14117_01/text.101/b10729/classify.htm#BABJJIAJ
http://docs.oracle.com/cd/B14117_01/text.101/b10729/classify.htm#BABJJIAJ


  
 

96 V.Sharmila, Dr.P.Balamurugan, Dr.G.Tholkapia Arasu
,
 A.Mummoorthy

 

 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 2 Issue 1 

January 2015       

3.1. Notations 

 

Throughout the paper, we used bold 

uppercase characters to denote matrices, italic 

uppercased characters to denote scalars. The 

meanings of some frequently used notations 

are summarized in Table 1. 

 

3.2. The formulation 

 

The document collection is represented in 

the vector space model in this paper. Let D be 

a dataset of N objects (documents) drawn 

from an M-dimensional feature (word) space, 

the goal of clustering is then to partition the 

dataset correctly into C clusters. 

 

First, it is noted that as a fuzzy co-clustering 

approach, each document i is given a 

membership uci to describe the degree of 

belongingness to the cluster c. Similarly, each 

word j in the dataset is given a fuzzy 

membership vcj to describe the degree of 

belongingness. Both of them should be taken 

into account in the objective function. It 

should be provided so as to group the 

documents and words which have a higher 

correlation to each other.  

 

4.  PROCEDURE FOR FUZZY BASED 

CO-CLUSTERING ALGORITHM 

1. Select a word from text document. 

2. Let W be the first cluster group, G1=cluster 

group one with two text documents. 

3. Let W be the second cluster group, 

G2=cluster group two with only one 

documents. 

4. Let W be the third cluster group, G3=cluster 

group three with none of the text documents. 

5. Sort through the remaining patterns to find 

the word, W, which is farthest from P1. 

6. Let the most distance pattern be the second 

pattern group, W=P2. 

7. Find the distance, G=| W2-W1 |, between 

the two groups. 

8. Dmin(Wj)=min[Di(Wj)],for i=1,2 

9. Find Dmax(Ws)=max[Dmin(Wj)] for all j. 

10.If Dmax>R/2 then let Ws=Zn+1, 

     Otherwise, 

   If Dmax<R/2, terminate the procedure.(R is 

threshold) 

11. Growing the no of pattern groups by 1 : 

Ng=Ng+1 

12. Reset the pattern distance, 

 

13. Return to step 7. 

              5. PROPOSED SYSTEM 

Figure 1 illustrates the proposed approach for 

concept based text document classification. 

The input to this system is a collection of 

documents. The output is a classification of 

documents under the exact category. In the 

proposed approach each document is 

preprocessed then concept of the document is 

identified with the help of concept based 

analysis model then Feature selection is 

performed on extracted concepts. Finally, the 

given new document is classified with the help 

of pre-defined class labels. 

5.1 Training 

During training, classes are set up and profiles 

or rules for each class (or category) are 

generated. A profile can be understood as a set 

of characteristics for each category. Typical 

characteristics are the appearance or absence 

of words or phrases. In most cases, additional 

techniques for defining the importance of a 

term within a document are used. For 

example: term frequency, term weight and 
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inverse document frequency. These methods 

capture the problem that some terms appear in 

almost every document whereas some terms 

are rare.  

The proposed approach can be 

decomposed into six sub processes: 

1. Data collection 

2. Text Preprocessing 

3. Natural Language 

Processing 

4. Concept Based Analysis 

5. word  Selection 

6. Clustering 

 1.Data collection: 
The dataset is prepared with the help of articles 

collected from the New York Times, Washington 

Post and CNN.com. 

2.Text preprocessing 

In order to extract only the most relevant 

terms, a lot of (linguistic) preprocessing may 

be utilized. In concrete implementations, costs 

and benefits must be weighed. For example, 

morphological methods slightly increase 

classification accuracy at the cost of higher 

computational resource consumption. The 

following list gives an overview on the most 

commonly used steps:  

 Tokenization 

 Part-of-Speech Tagging 

 Named Entity Recognition 

 Word Sense Disambiguation 

 Stop Word Filtering 

 Stemming/Lemmatization 

3.Concept Based Analysis: 

 Each sentence in the document is 

labeled automatically. After running the 

semantic role labeler, each sentence in the 

document might have one or more labeled 

verb argument structures. The number of 

generated labeled verb argument structures is 

entirely dependent on the amount of 

information in the sentence. The labeled verb 

argument structures, the output of the role 

labeling task are captured and analyzed by the 

concept-based mining model on sentence, 

document and corpus levels.  In this model 

both verb and the argument are considered as 

terms. 

In this section we first introduce the  

Figure 5.1 F-Measure Value over 

Different K-values 

 

formulation of newly proposed fuzzy co-

clustering algorithm 

Input: Dataset D, number of clustersC, 

Constraint sets. 

Output: document membership Cluster 

group-W is word membership function. 

Method: Concept based mining model. 

Algorithm: Fuzzy Based Co-Clustering 

algorithm. 

Measure: F-Measure. 

Performance: Accuracy measure of MAX. 
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7. PERFORMANCE MEASURES 

7.1 F-Measure 

F-measure is the combination of Precision 

and Recall. Precision is the percentage of 

retrieved documents that are in fact relevant 

to the query (i.e., “correct” responses).Recall 

is the percentage of documents that are 

relevant to the query and were, in fact, 

retrieved. The precision P and recall R of a 

cluster j with respect to class I are defined as, 

 

Where Mij is the number of class I in cluster j, 

Mj is the number of cluster j, and Mi is the 

number of members of class  i. 

)(

2
_

RP

PR
MF




      (5.3) 

The overall F-measure for the clustering result 

C is the weighted average of the F-measure for 

each class I,  

      (5.4)    

Accuracy measures how accurately a 

clustering method assigns cluster labels  ji to 

theground truth   category ci. It discoverstheon

e to one relationship between cluster and categ

orical and measures the extent to which each c

luster contains documents from the correspond

ing category. It is definedasfollows: 

 

Where N(x,y) is a function which equals to 1 

if  

x = y and equals to 0 otherwise, map(ji) is 

the permutation function which maps each 

cluster label to the corresponding label of the 

dataset. Although Accuracy is simple and 

compact, it may not be reasonable when we 

apply clustering on extremely unbalanced    

datasets. Sometimes, real applications, the  

number of clusters found by a clustering 

algorithm might not be equal to the real 

number of classes. 

 

Figure 5.2 Comparisons of fuzzy with concept 

based model 

Classes  Two text 

documents 

Only one text 

documents 

None of the 

text documents 

Separatio

n of text 

W T S W T S W T S 

Data set-

I 

789 45

6 

835 235 854 654 955 856 562 

Data set-

II 

782 45

2 

832 231 852 651 921 851 560 

Data set-

III 

765 43

2 

824 230 851 650 941 842 586 

Clusterin

g 
Cluster Group-

I(G1) 

Cluster Group-

II(G2) 

Cluster Group-

III(G3) 
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                 8. CONCLUSIONS 

  The proposed work on Fuzzy based Co-

clustering algorithm for text clustering is an 

effective as well as an efficient method. By 

exploiting the semantic structure of the word, 

term and sentences in documents, a better text 

clustering result is achieved. Fuzzy based 

similarity measure produces an increased F-

Measure value when M has reached certain 

value. It must be ensured that the F-measure 

should be maximum accuracy to achieve high-

quality result.  

It is also possible to add similar 

constraints on the word domain based on some 

prior knowledge on some meaningful 

keywords appeared in those documents. 

Otherthan that, we also see the potential of a 

high order co-clustering approach 

incorporated with some prior knowledge to 

conduct more complicated heterogeneous data 

analysis. In the future,we may also explore 

innovative approaches which have less 

computational complexity for clustering data 

in a real world data set. 
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