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Abstract- Text mining has becoming an emerging research area in now-a-days that helps to extract useful
information from large amount of natural language text documents. The need of grouping similar documents
together for different applications has gaining the attention of researchers in this area. Document clustering
organizes the documents into different groups called as clusters. The documents in one cluster have higher degree of
similarity than the documents in other cluster. The paper provides an overview of the document clustering reviewed
from different papers and the challenges in document clustering.
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I. INTRODUCTION
Clustering is the unsupervised technique that group data objects into classes or groups or clusters such that objects
within the same cluster have higher degree of similarity than the objects in different cluster. The objects are highly
dissimilar to objects in other classes or groups. Thus, clustering helps the efficient visualization of documents in a
collection by grouping similar and relevant documents together in one cluster[20]. Cluster is an ordered list of data which
have familiar characteristics. Cluster analysis can be done by finding similarities between data. The similarities can be
found by comparing the characteristics. A good clustering process able to produce high superiority clusters. The intra
class similarities high and interclass similarity is low[2]. Clustering can be performed without the knowledge of the
category structure of class or presumptions. Clustering uses the technique to define similarity or dissimilarity among
objects[10]. By organizing the similar documents together, large collection of documents can be easily navigate, browsed
and organized. Document clustering plays an important role in various fields like business applications, knowledge
discovery etc.[8]. Common approach for all clustering techniques is to find cluster centre that will represent each
cluster[1]. Clustering method and clustering algorithm are different things. A clustering method is a general strategy
applied to solve a clustering problem where as a clustering algorithm is simply an instance of a method[12].
II. LITERATURE SURVEY
After reviewing the research papers, it has been observed that the term data clustering was first appeared in the title
of a 1954 article dealing with anthropological data[12]. Clustering is the efficient technique that helps to make clusters
without the knowledge of category structure of class or pre-assumptions[10]. To carry on the present work the researcher
explains the document clustering papers that carried the latest research from 2004 to 2015.
Anuj Sharma et al. [3] explains the document clustering based on wordset. The paper presents that it is a efficient
way for clustering the documents. WDC uses a hierarchical approach for the clustering of text documents that have
common words. H. N. Ganganave et al. [4] presents the methodology for the identification of criminal. The paper
provides the methodology to evaluate the document clustering of the criminal database by using k-means clustering and
with the help of outlier detection and cluster the criminals data based on the type of crime. Hung Chim et al. [5] proposes
the phrase based document similarity that determines the pair wise similarity of document based on Suffix Tree
Document model. The each node of suffix tree is mapped into a unique feature term in VSD(Vector Space Document)
model. The VSD and STD model helps in text based information retrieval. J. Jayabharathy et al. [6] presents the
modified semantic based model in which the related terms can be extracted and treated as concepts for the concept based
document clustering and concept based topic discovery. The comparison shows that document clustering by terms and
related terms is better than document clustering by single term only. Khaled M. Hammouda et al. [7] explains the two
key parts of document clustering. The first one is phrase based document index model, the Document Index Graph that
helps for the incremental construction of phrase based index of document set. The second one is incremental document
clustering algorithm that forms its basis on maximizing the tightness of clusters by determining the pair wise documents
similarity distribution inside cluster. Livin Sebestian Matei et al. [9] presents the documents using time series. The time
series model can be used as a another way to the vector space representation. Dynamic time wrapping is used to find out
the distance between time series. The similarity between two documents can be defined with the help of time series
representation and the dynamic time wrapping. Pramod Bide et al. [14] proposes an algorithm that takes inputs as
keywords found after extraction. It helps to solve the problem of over clustering by dividing the documents into small
groups using divide and conquer strategy. The improved document clustering algorithm is provided that generates the
number of clusters for any text document and uses the cosine similarity measure to place similar documents in proper
© 2016, IJARCSSE All Rights Reserved

Page | 206

Gupta et al., International Journal of Advanced Research in Computer Science and Software Engineering 6(5),
May- 2016, pp. 206-209
cluster. Ruizhang Huang et al. [16] proposes the Dirichlet Process Mixture Model Feature Partition(DPMFP) approach
that find out the latent cluster structure. The cluster structure has its basis on DPM model that does not require the
knowledge of numbers of clusters uses as input. The document clustering and feature selection are handled
simultaneously. Rupesh Kumar Mishra et al. [17] explains a new inter-passage based clustering technique which will
cluster the segment of documents on the basis of similarities. The approach helps for the consideration of word count as
well as the SentiWordNet score of that word in the segment which can be useful for the systematic organization of
documents with the availability of large amount of documents. T. W. Fox et al. [21] focuses on the document vector
compression because the memory requirement is high when you have vast number of documents. By using document
vector compression, the runtime memory requirement can be reduced by 60%. Wael M. S. Yafoz et al. [23] focuses on
the fact to group the textual documents based on the similarities. It also shows the importance of dynamic clustering for
mining the frequent terms with included named entity. Zhenya Zhang et al. [25] presents an approach based on genetic
algorithm for the aggregation problem of clustering. The paper explains that GeneticCA is found better than the
clustering performance of original clustering divisons with clustering precision.
The review shows that the researches carried out at different times helps to improve the cluster performance by not
degrading the cluster quality. All the experiments tried to increase the accuracy in terms of F-measure and time
complexity. Better clustering results are provided in terms of precision and recall in a short time.
III. DOCUMENT CLUSTERING
Document clustering is the process of collecting similar documents into groups, where similarity is some function on
a document[26]. It is the automatic organization of documents into clusters[11]. It has applications in automatic
organization of documents, topic extraction, fast information retrieval or filtering[26].
A. Procedure of Document Clustering
There is not a single operation from the collection of documents to the clustering of document collection. It includes
the number of stages that consist generally four main stages[11]1) Preprocessing: Before document representation, we require some preprocessing. Firstly, we need to remove stop
words such as „a‟, „any‟, „the‟, since they are frequent and irrelevant. Secondly, we need to stem the words. For eg.
„flying‟ and „flew‟ are stemmed to „fly‟[24].
2) Feature Extraction: It employs to produce the set of features by parsing each document. It helps to remove the noise
and reduce the dimensionality of feature space. The most commonly used feature selection metric are term frequency
and inverse document frequency[11].
3) Document Representation: Most of the clustering approaches use the vector space model for document
representation. In VSM, the document is represented as the vector of keywords. A collection of n documents with m
unique words is represented as an m*n matrix, where each document is a vector of m dimension[20].
4) Document Clustering: At this stage, the target documents are grouped into different clusters on the basis of selected
features[11].

B. Document Clustering Similarity Measures
The cluster analysis method form their basis on measurement of similarity between a pair of objects. The
determination of similarity includes three steps between a pair of objects:
 Variables selection to characterize the objects.
 Weighting scheme selection for the variables.
 Similarity coefficient selection that describes the degree of resemblance between two attribute vectors[11].
The different similarity measures are:
1) Euclidean Distance: For two documents da and db having term vectors ta and tb respectively, the Euclidean distance
is given as:

Where the termset is T = t1, ..., tm.
2) Cosine Similarity: When documents are represented as term vectors, the similarity of two documents corresponds to
the correlation between the vectors. This is quantiﬁed as the cosine of the angle between vectors

Where ta and tb are the m-dimensional vectors over the term set T = {t1,….,tm}.
3) Jaccard Coefficient: It measures the similarity as the intersection divide by the union of objects. It is given by:
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It ranges between 0 and 1, where 1 means the two objects are same and 0 means they are completely different.
4) Pearson Correlation Coefficient: For the term set T = {t1,….,tm}, the formula is given as:

It ranges from +1 to -1, it is 1 when t a=tb[15].
5) Manhattan Distance: It is popularly known as block distance. It computes the distance that would be travelled to get
from one data point to the other if a grid like path is followed[19]. The manhattan distance between two items is the
sum of the differences of their corresponding components.
The distance between a point X=(X1, X2, etc.) and a point Y=(Y1, Y2, etc.) is expressed as:

Where n is the number of variables, Xi and Yi are the values of ith variable at points X and Y respectively[27].
C. Challenges In Document Clustering
Document clustering technique is well known from many decades but still it is far from a solved problem. The
challenges are:
 Appropriate feature selection: The feature selection is a major problem in document clustering because the
clustering is an unsupervised technique, it does not know the structure of class, so it is harder to select the
features due to absence of class labels that would guide the search for relevant information[22].
 Cluster labeling: The problem of labeling clusters is preferring descriptive, relevant, human-readable labels for
the clusters that are produced by a document clustering algorithm[18]. A good clustering labeling helps in
browsing by giving the brief but meaningful description about cluster. So, the clustering method should provide
proper labels to cluster that are easily understandable[20].
 Selection of appropriate similarity measure: The similarity measures like euclidean, manhattan can be used for
numerical attributes, but for the categorical attribute, the selection of similarity measure is difficult[13].
 Knowledge about input parameters: The clustering algorithm requires the certain information before clustering
like number of clusters. The accuracy of clustering result may depend on such input parameters but identifying
the exact value of such parameters before execution is difficult[20].
IV. CONCLUSION
The overall goal of text mining is to extract information from the large dataset and provide to its users into an
understandable form. Document clustering is a fundamental and crucial operation in various application such as
document organization, summarization, information retrieval etc. The paper provides an overview on document
clustering. Further work in this area is cluster improvement by not affecting the cluster quality.
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