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Abstract—Rapid advancements of smart technologies, permits 

the individuals and organizations to store large number of 

documents in repositories. But it is quite difficult to retrieve 

the relevant documents from these massive collections. 

Document clustering is the process of organizing such massive 

document collections into meaningful clusters. It is simple and 

less tedious to find relevant documents, if documents are 

clustered on the basis of topic or category. There are various 

document clustering algorithms available for effectively 

organizing the documents such that a document is close to its 

related documents. This paper presents various clustering 

techniques that are being used in text mining. 
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I. Introduct ion  

 With the advancements of technologies, it is now feasible to 

store large number of documents in repositories cost-effectively. 

But it is quite difficult to find the relevant documents from these 

massive collections. Text mining is the process of extracting the 

high quality of information from such large text corpus. There 

are various Text mining techniques are available for handling 

these large amount of documents such as information extraction, 

clustering, classification, categorization, summarization, concept 

linkage etc. 

Clustering is a technique of grouping a set of documents into 

meaningful clusters with high intra-class similarity and low 

inter-class similarity [1]. There are various applications of 

clustering including data mining, image processing, economics, 

bioinformatics, pattern recognition etc.  

 

The Figure 1 depicts the steps of Text mining process which 

starts with collecting text documents from various sources, after 

that preprocessing is applied to clean or format the data. 

1.1 Texts Preprocessing 

The massive amount of information stored in an unstructured text 

which cannot be further use for processing. Therefore, some 

specific preprocessing methods are required to extract the useful 

patterns. 

1.1.1 Tokenization: It breaks the sentences into individual 

tokens called words. 

 

1.1.2 Stop words removal: Stop words are generally repeated 

words which come in every text documents. They are basically 

articles, propositions, verbs, pronoun etc. need to be removed 

from the documents. 

1.1.3 Stemming: It is the process of removing prefixes and 

suffixes from the features i.e. searching for the root word for 

each word filtering results. For example: fished, fishing, 

fisher, the set of features is stemmed into a single feature fish 

by the removal of suffixes. 

 

1.2 Vector Space Model 

In document clustering after performing preprocessing 

methods, the set of documents are represented as Vector Space 

Model (VSM). Vector Space Model is represented as V= {d1, 

d2,…..,dn}. A vector d is represented as d= {w1, w2,….,wn} 

where wi denotes the term weight. 

The term weight is determined using the TF-IDF (Term 

Frequency-Inverse Document Frequency).  

Weight of term t in document d is calculated as: 

 

                      Wtd= tftd * idftd = tftd * log (n/dftd)                        (1)                                       

Where tftd represents the number of times term t appears in 

document d. dftd represents the total number of documents in 

which term t appears and n is the total number of documents. 

The Vector Space Model can also be seen as a matrix in which 

column represents the documents and rows represents the 

terms weight of the corresponding document. 

1.3 Dimension Reduction 

 After performing the preprocessing methods, there are 

number of features may be available which still too large and 

gives a negative impact on the clustering task. These features 

will be removed without affecting the clustering results. 

1.4 Clustering Documents 

    Document Clustering is the process of grouping the 

documents into the clusters on the basis of similarity measure. 

Documents in same group having higher similarities in 

comparison to documents belonging to different group. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The stages of the process of Clustering 
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The further sections in this paper reveal the past contributions 

for effective clustering of documents along with clustering 

algorithms and their merits and demerits. 

II. Related Work 

Throughout these years, lot of work has been implemented on 

document clustering using the various clustering algorithms. 

Researches have proposed lot of methods and techniques to 

improving the performance of the document clustering 

algorithms. 

 

Michael Steinbach et al. [3] compare two k-means methods 

(‘standard’ k-means and ‘bisecting’ k-means) and agglomerative 

hierarchical clustering method. Experimental results show that 

bisecting k-means performs better than both standard k-means 

and hierarchical method.  

 

Rizwan Ahmad et al. [4] proposed an Enhanced ROCK for 

document clustering with defines the cosine measure for 

calculating the similarity between the documents instead of 

jaccard coefficient. Also defines the adjacency list for 

improving the storage efficiency. By improving these two 

parameters of the ROCK algorithm, the performance of the 

clustering method will be improved.  

 

Qiongbing Zhang et al. [5] proposed an improved ROCK 

algorithm which gives the more optimized results based on 

genetic algorithm. During the clustering process, genetic 

algorithm is performed over the data to improve the results. The 

author also includes the marginal points in the clusters to make 

more refine clusters. 

 

Vikas Kumar Sihag et al. [6] proposed a graph based method in 

which documents characterizes a node and edge represents the 

similarity between documents. In this method, first take an edge 

with lowest weight from a network for detect a community 

structure. Now, find the initial centroid for k-means by 

calculating the centrality of every node on the basis of 

cohesiveness and dissimilarity value. Experiment results shows 

that the graph based method gives the better results in 

comparison with existing method. 

 

Himanshu Gupta et al. [7] proposed a method to find out the 

number of clusters required in k-means method. The author 

defines the Singular Vector Decomposition to find out the 

clusters k required. In the final phase of the algorithm, clusters 

are refined by feature voting. Final results show that proposed 

method is more efficient and accurate than pure k-means 

algorithm. 

 

Sunita Sarkar et al. [8] proposed a hybrid algorithm. Initially 

execute the PSO clustering algorithm which gives the initial 

centroid for the k-means algorithm. The K-means algorithm is 

then executed until termination condition reached. Final 

comparison of k-means, PSO and hybrid algorithm proves that 

the hybrid algorithm performs better for text documents 

clustering. 

Sri Lalitha Y et al. [9] introduce the concept of links and 

neighbors in bisecting k-means for improve the performance 

of the algorithm. In this method, author overcomes the 

shortcomings of the k-means method by using the neighbor 

information. Also define the heuristic measure to find the 

compactness of clusters. Experimental results showed that 

improvement in accuracy also minimum time taken by the 

algorithm. 

Mamta Gupta et al. [11] presents an modification on the 

BIRCH algorithm by taking the mean of all points and 

calculate the distance between mean and all points on the basis 

of jaccard measure and the process is repeated for all points 

then, apply the BIRCH algorithm. The Final comparisons of 

modified BIRCH and k-means shows that BIRCH takes less 

time for clustering the documents. 

 

III. Partitioning Clustering 

The task of Partitioning Clustering is to divide the dataset of N 

objects into k disjoint point set. Partitioning clustering method 

computes the k-way clustering of document dataset. Initially k 

documents are selected as initial seeds of k clusters. Then 

compute the similarity of each document with these k seeds 

and assigned to the cluster corresponding to its closest or most 

similar seed. Some partitioning clustering algorithms are k-

means (MacQueen, 1967), k-medoids (Kaufman, L. and 

Rousseeuw, 1987), CLARANS (Ng & Han, 1994). 

3.1 K-means method 

The K-means method is the most popular centroid based 

method. Initially k cluster centroids are selected randomly for 

k clusters and assign the remaining objects to the closest 

centroid on the basis of distance measure. For every cluster 

update the cluster mean by calculating the mean value of the 

objects in a cluster. This process is repeated until there is no 

change in the clusters. 

3.2 K-medoid method 

K-medoids or PAM (Partitioning Around Medoids) is a 

representative object based method in which cluster is 

represented by medoids instead of centroid as in k-means. 

Initially k representative objects are selected randomly for k 

clusters and assign the remaining objects into the clusters based 

on the distance measure. PAM iteratively replaces one of the 

medoid by one of the non-medoid objects based on cost 

function. The process repeats until there is no change in the 

clusters. 

Monica Jha [10] defines the k-medoids algorithm for clustering 

of documents. It starts with collecting text documents from 

various sources then document preprocessing is done. After 

those documents are represented as VSM (Vector Space 

Model) by which weighted matrix is formed having column 

represents the documents and rows represent the term weight. 

This matrix gives as an input to the k-medoid algorithm for 

clustering of documents. 
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3.3 CLARANS method 

Clustering Large Applications based upon RANdomized Search 

combines the sampling technique with PAM. It begins with 

PAM and randomly selects few pairs for swapping. The  

selected node compares with user defined neighbors if, better 

neighbor is found, it moves to that neighbor’s node and process 

starts again otherwise it starts with a new randomly selected 

node for new local optimum. 
 

The advantages and disadvantages of partitioning clustering 

methods are- 

 

Advantages: 

1.  It is simple, fast and relatively scalable. 

2.  Sometimes suitable for clustering large dataset. 

3.  Suitable for spherical shaped clusters that are well-separated. 

 

Disadvantages: 

1.  Clustering results depends on the selection of initial clusters 

seeds, therefore difficulty in comparing the quality of clusters 

results. 

2.  High sensitivity to outlier. 

3.  Does not work well with non-convex clusters of varying size 

and density. 

IV. Hierarchical Clustering 

Hierarchical clustering approach creates a nested sequence of 

clusters thus achieving a hierarchical structure. Strategies of 

Hierarchical clustering fall into two categories: Agglomerative 

and Divisive. Agglomerative is a bottom-up approach in which 

each object starts in its own cluster, and pairs of clusters are 

merged until some termination condition is reached. Divisive is a 

top-down approach which starts with all objects in one cluster 

and splits are performed until some termination condition is 

reached [2]. Some Hierarchical Clustering algorithms are BIRCH 

(Zhang, Ramakrishnan and Livny, 1996), ROCK (S. Guha, R. 

Rastogi & K. Shim, 1998). 

4.1 BIRCH method 

Balanced Iterative Reducing and Clustering Using Hierarchies is 

an agglomerative clustering algorithm suitable for large datasets. 

It introduced the two concepts: clustering feature (CF) and CF 

tree for summarize cluster representatives. It scans the whole 

database for making an initial CF tree then, applies the 

appropriate clustering algorithm to cluster the leaf nodes of CF 

tree [1].                             

4.2 ROCK method 

      RObust Clustering with Links is a hierarchical clustering 

algorithm for categorical attributes based on notion of links for 

handling large datasets. It uses the concepts of links for defining 

the similarity of objects. It is an agglomerative hierarchical 

algorithm so starting with each tuples in its own cluster and two 

closest clusters are merged until the required clusters are 

obtained. 

 

The advantages and disadvantages of hierarchical clustering 

methods are- 

 

Advantages: 

1.  No prior knowledge about the number of clusters required. 

2.  Able to handle large dataset. 

3.  It handles numerical, nominal as well as categorical dataset. 

 

Disadvantages: 

1.  Difficult of handling different sized clusters. 

2.  Unable to undo what was done previously. 

3.  Absurdly costly for high dimensional dataset.  

V. Future Work and Conclusion 

In this paper, we have studied document clustering techniques 

along with their algorithms which are often used in this area. A 

good clustering result requires appropriate similarity measure 

and proper selection of algorithm. As a future work, 

improvement over the existing algorithms for enhancing the 

performance of document clustering algorithms. 
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