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Abstract— Clustering is a tool in an Information Retrieval 

field, which try to identify the group of documents which is 

more similar than others. Some literature says that it is a tool 

to find patterns in the data. Most of these clustering 

algorithms rely on some external functions like similarity 

functions, criterion functions, algorithm and initial 

condition, similarity measure, etc. Suffix Tree Clustering 

STC is a tree based data structure to display the 

characteristic of documents in terms of common phrases and 

perform string and query matching. From a survey, it was 

revealed that half of the online users did not get what they 

are actually looking for in the web using any search engine. 

Suppose, you have a million of text file in your server or in 

your computer, then there is a need to categorize them on 

the basis of their content in a very efficient way. As a result, 

IR (Information Retrieval) tool has been developed it 

provides a more effective ways for users to categorize 

relevant data. In this research work, a new an optimized 

clustering method for document indexing of web pages 

based on document index graph (DIG) is proposed.  It will 

generate the clusters based on the common phrases and also 

on the single terms.  The technique will be implemented in 

accuracy and total time consumption of algorithm. The 

proposed technique will be implemented in online or in 

offline bases. In the online side, the webpage checking and 

phrase searching in web pages are implemented. In the 

offline side, the downloaded pages of different websites are 

processed, clustered and histogram is designed. The results 

obtained are satisfactory. 
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I. INTRODUCTION 

Data mining is openly studied field of research area, where 

majority of the work is highlighted over knowledge 

discovery, in that data stream is one of the research areas in 

data mining because data stream data are enormous, rapidly 

changing, unlimited, continuous flow and infinite. [14] 

Applications of data streams can differ from scientific and 

astronomical approaches to significant business and 

financial ones therefore, real-time analysis and mining of 

data streams have attracted considerable amount of 

researches [5]. 

Clustering, it employs the TFIDF (term frequency–

inverse document frequency) heuristic approach to penalize 

the most general words. Recently, a new algorithm has been 

proposed by Zamir and Etzioni called Suffix Tree Algorithm 

[23] for web snippet clustering and their result are very 

good. Many clustering example we have seen working 

online like Google news collect news from the 4500 sources 

and automatically cluster them in the groups of “World 

news”, “Local News”, “Entertainment”. 

The key requirements of document clustering 

algorithm identified by Zamir [11] are as follows: 

 The algorithm should produce cluster whose inter 

dependency is high. 

 When performing online clustering speed is a most 

important factor to measure because user gets frustrated 

if it will takes too much time. 

 The representation of the cluster should include the 

description of the cluster on the basis of the content. 

A multithreaded IO based design, in which each thread 

is only downloading and parsing a single page at a time. 

That will both utilize the bandwidth and CPU of the 

crawling computer better than the other NIO based design, 

and it is easier to implement than the other based designs.  

It carries out the following simple actions:  

1) Download a HTML page from a URL. 

2) Parse the HTML page. 

3) Extract needed information from HTML page. 

4) Extract link URL's from HTML page. 

5) Repeat from 1 for each URL to crawl. 

 
Fig. 1.1: Multithreaded Java web crawler, with a 

coordinating thread passing URL's to process to worker 

threads [12] 

II. LITERATURE SURVEY 

N. Akthar et al. [1] In this paper authors have identified a 

novel clustering algorithm: Document Index Graph 

Extended (DIGE). DIGE is phrase and term based which 

produces overlapped clusters. It also assigns labels to each 

cluster. DIGE is an incremental clustering algorithm capable 

of producing cluster online as well as offline. It had been 

compared DIGE with traditional clustering algorithm like 

STC, K-NN, HAC, etc. and authors had found that DIGE 

clustering algorithm improved the quality of cluster by 20 % 

in terms of F-Measure and 13 % of drop in terms of average 

Entropy. Some of the directions had been identified to 

improve this research work are as follows: First of all, this 

algorithm was not full incremental, to make it full 

incremental one way was to identify clusters while building 

the DIG model for the document collection. Second, 

building DIG model and scoring phrase cluster authors were 

performing merging of these phrase cluster on the basis of 

common document list in first phase and then on the basis of 

phrase cluster labels in the second phase. So, it was possible 
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that if it was combined with two phases into one then the 

time was very much reduced. 

K. Lei et al. [2] In this paper authors proposed a 

hybrid recommendation model based on the label 

propagation algorithm and the VSM clustering algorithm. 

This hybrid model could be easily integrated into 

application systems without enough user-item rating data. In 

this hybrid model, the label propagation algorithm was 

responsible to calculate the results and the clustering 

algorithm was targeted to improve the quality of the results 

produced by the label propagation. Moreover, authors also 

proposed an improved label diffusion model. First, both 

impacts from the probability diffusion and the thermal 

diffusion were taken into consideration. 

Additionally, The Users’ Time Series Contexts 

model was applied into the label diffusion model in order to 

make the propagation process more reasonable. Some rules 

correlated with the two diffusion models and the quality of 

recommended results were identified and discussed. The 

experimental results showed that the hybrid model does 

make better recommendation and increase the precision by 

47%, comparing with just a single algorithm. 

Y. X. Qin et al. [3] In order to improve the 

efficiency and accuracy of Deep Web interface matching, a 

method based on the existing Dual Correlation Mining 

(DCM) method using association mining and semantic 

clustering was presented in this paper. While digging group 

attributes by using correlation algorithm, a new correlation 

measure based on Mutual Information was introduced and 

realized by matrix to resolve the inefficiency problem. The 

attributes were clustered to synonymous attributes by their 

similarity which was computed by using semantic net.  

In order to verify the validity of matching method, 

four domains of Book, Movie, Music and Auto Mobile 

provided by Metaquerier were chosen, there are more than 

200 query interfaces used for the experiment. DCM 

algorithm scan the mode set repeatedly, while AMC 

algorithm based on the properties of the matrix simply scan 

the model set one time, causes a significant reduction in the 

I/O number, as a result, AM-C algorithm required less CPU 

time than the DCM, Moreover, this gap become more 

significantly with increase in the number of query interfaces. 

The experiment results indicated that the improved method 

had greatly heighted than DCM in the respect of efficiency 

and accuracy.  

Delveen Luqman, Abd AL-Nabi and Shereen 

Shukri Ahmed [13] compared and evaluated the data mining 

concept which was growing fast in popularity, it was a 

technology that involving methods at the intersection of 

(Artificial intelligent, Machine learning, Statistics and 

database system), the main goal of data mining process is to 

extract information from a large data into form which could 

be understandable for further use. Some algorithms of data 

mining are used to give solutions to classification problems 

in database. Comparison among three classification’s 

algorithms will be studied; these are (K- Nearest Neighbor 

classifier, Decision tree and Bayesian network) 

algorithms.Demonstrate the strength and accuracy of each 

algorithm for classification in term of performance 

efficiency and time complexity required. For model 

validation purpose, twenty-four-month data analysis was 

conducted on a mock-up basis. 

T. Christopher and T. Divya [14] focused on 

mining data streams and they proposed many techniques and 

algorithms for data streams. It refers to the process of 

extracting knowledge from nonstop fast growing data 

records. They are data stream classification, data stream 

clustering, and data stream frequent pattern items and so on. 

Data stream clustering techniques are highly helpful to 

cluster the similar data items in data streams and also to 

detect the outliers, so they are called cluster based outlier 

detection. Outlier Detection was a fundamental issue in Data 

Mining. It had been used to detect and remove unwanted 

data objects from large dataset. The clustering techniques 

were highly helpful to detect the outliers called cluster based 

outlier detection. The data stream was a new emerging 

research area in Data Mining. It referred to the process of 

extracting knowledge from nonstop fast growing data 

records. 

III. METHODOLOGIES 

A. Objectives 

In this research work, a new an optimized clustering method 

for document indexing of web pages based on document 

index graph (DIG) is proposed.  It will generate the clusters 

based on the common phrases and also on the single terms.   

1) Check online availability of web page. 

2) Check number of instances of phrases on the different 

web pages linking with that particular website. 

3) Check offline availability of different parameters on 

webpages of website. 

The technique will be implemented in similarity 

and number of clusters of algorithm.  

B. Present Work 

Document clustering is one of the text mining techniques. It 

has been around since the inception of text mining domain. 

It is s process of grouping objects into some categories or 

groups in such a way that there is maximization of intra-

cluster object similarity and inter-cluster dissimilarity. Here 

an object does mean a document and term refers to a word 

in the document. Each document considered for clustering is 

represented as an m – dimensional vector d. The represents 

the total number of terms present in the given document. 

Document vectors are the result of some sort of weighting 

schemes like TF-IDF (Term Frequency –Inverse Document 

Frequency). Many approaches came into existence for 

document clustering. They include information theoretic co-

clustering, non – negative matrix factorization, and 

probabilistic model based method and so on. However, these 

approaches did not use specific measure in finding 

document similarity. In this paper we consider methods that 

specifically use certain measurement. From the literature it 

is found that one of the popular measures is Eucludian 

distance. 

Dist (di,dj) = ||di – dj|| 

C. Research Methodology 

The following strategy will be followed to get the desired 

results. 

1) Process: Implement proposed strategy with multiple 

viewpoint method based on phrases. 

2) Histogram: Create Histogram using DIG 

3) Cluster: Create Clusters 
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4) Similarity: separate cluster on the basis of similarity. 

IV. RESULTS 

A. Online Webpage Checking 

1) URL: http://www.iosrjournals.org/index.html 

 
Fig. 4.1: result of online webpage checking of IOSR website 

2) URL: http://www.ijcsns.org 

 
Fig. 4.2: GUI of online webpage searching of IOSR website 

 
Fig. 4.3: Result of online webpage searching of IOSR 

website 

3) URL: http://www.ijcsns.org 

 
Fig. 4.4: GUI of online webpage searching of IJCSNS 

website 

 
Fig. 4.5: Result of online webpage searching of IJCSNS 

website 

B. Result of Offline Process 

 
Fig. 4.6: Result of offline webpage searching of different 

webpages 

 
Fig. 4.7: Result of histogram of offline webpage searching 

of different webpages 

 
Fig. 4.8: Result of clustering of offline webpage searching 

of different webpages 
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Fig. 4.9: Result of similarity of offline webpage searching of 

different webpages 

No. of 

Website 

Visited with 

no. of web 

pages 

Average 

time for 

crawling 1 

word in a 

string 

Avg. time 

for crawling 

3 words in a 

string 

Avg. time 

for crawling 

5 words in a 

string 

10/ 50 1.2 1.9 3.8 

20/100 2.1 3.5 9.2 

30/ 150 5.2 8.9 13.6 

10/ 200 12.5 17.8 28.5 

15/ 250 20.7 28.9 35.6 

Table 4.1: Summary of efficiency of results of different 

words with searching in different number of webpages 

V. CONCLUSION 

The proposed scheme is based on online and offline 

measure. First of all online checking is performed and the 

number of webpages of a particular website is downloaded. 

Also the searching of a particular phrase can be made on the 

basis of searching string. On the offline phase different 

phrases are searched on the basis of different parameters and 

results obtained are quick and very accurate. The results 

showed that no of words searched in a string have good 

efficiency despite of increasing search in more number of 

webpages in a website. In the future work, more number of 

parameters can be taken and also the methodology can be 

further improved on the basis of other factors. Also the 

computation time can also be increased. 
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