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Abstract-- Web usage mining is a kind of data mining method 
that can be useful in recommending the web usage patterns with 
the help of users’ session and behavior. Web usage mining 
includes three process, namely, preprocessing, pattern discovery 
and pattern analysis. There are different techniques already 
exists for web usage mining. Those existing techniques have 
their own advantages and disadvantages. This paper presents a 
survey of over 34 research papers dealing with Web usage 
Mining technique based on Fuzzy clustering and HMM (Hidden 
Markov Model) the advantage of the technique is that it can 
measure the similarity efficiently among the users on the basis of 
their browsing characteristics and it also accurately predict the 
user patterns. 
 
Keywords- Web Usage Mining, Web Log mining, pre-
fetching, fuzzy clustering, HMM. 
 

I. INTRODUCTION 
Web mining, can be categorized into three types, Content 
Mining, Structure Mining and Usage Mining. Web content 
mining can be described as the process of extracting 
knowledge from the content or descriptions of web 
documents. In web content mining there are two dominant 
groups of strategies: Web page content mining and Search 
result mining. Web content mining has to do with the 
retrieval of information (content) available on the web into 
more structured forms as well as its indexing for easy 
tracking information locations.  
 In[1], Supervised Fuzzy Clustering for Rule Extraction, the 
application of orthogonal transforms 
and fuzzy clustering to extract fuzzy rules from data. The 
orthogonal least squares method to supervise the progress of 
the fuzzy clustering algorithm and remove clusters of less 
importance with respect to describing the data. Clustering 
takes place in the product space of systems inputs and outputs 
and each cluster corresponds to a fuzzy IF-THEN rule (2000). 
In [2], Web Usage Mining: Discovery and Applications of 
Usage Patterns from Web Data, overview of the Web SIFT 
system as an example of a prototypical Web usage mining 
system is given.  

An important constituent category of Web Mining is Web 
Log mining also known as Web Usage mining, is the process 
of extracting interesting patterns from web access logs 
[Zaiane (2001)]. Web Usage mining imitates the actions of 
humans as they interact with the Internet [Vellingiri and 
Pandian (2011)]. It can also be defined as the process of 
identifying browsing patterns by analyzing the user’s 
navigational behavior. This information takes as input the 
usage data, i.e. the data residing in the Web server logs, 
recording the visits of the users to a Web site. Extensive 
research in the area of Web usage mining led to the 
appearance of a related research area, that of Web 
personalization. Web personalization utilizes the results 
produced after performing Web usage mining, in order to 
dynamically provide recommendations to each user [Kosala 
and Blockeel (2000)]. 
In [3]A Data Clustering Algorithm Based On Single Hidden 
Markov Model, which identifies a suitable number of clusters 
in a given dataset without using prior knowledge about the 
number of clusters. Initially, the dataset is partitioned into 
windows of fixed size based on the HMM log likelihood 
values. This provides a framework for identifying the most 
appropriate number of clusters (windows of varying sizes). 
After determining the number of clusters, the data values are 
then labeled and allocated to clusters. The algorithm is tested 
using a number of benchmark datasets. The proposed 
algorithm for both small and large datasets (KDD 1999 
Intrusion Detection dataset) performed significantly better 
compared to other commonly used clustering algorithms. 
[Md. RafiulHassan (2006)]. 
B. de la Ossa, J. A. Gil, In [4], Improving Web Prefetching 
by Making Predictions at Prefetch, reduce the user’s 
perceived latency with no additional cost over the basic 
prefetch mechanism. 
The	   process	   of	   web	   usage	   mining	   model	   falls	   into	   four	  
sections	   Ya-‐Xiu	   Yu	   [5].	   Those	   are	   source	   data	   collection	  
phase,	   data	   pretreatment	   phase,	   pattern	   mining	   phase	  
and	   pattern	   analysis	   phase.	   The	   process	   is	   shown	   in	  
figure. 
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Fig. The process of web usage mining model (Data 
mining) 

 
II. LITERATURE REVIEW 

It is mention here that, although the Fuzzy clustering, HMM 
and web usage mining is shown above, yet different authors 
have given their contributions in various techniques 
/components as discussed below. 
Web	  usage	  information	  mining	  could	  help	  to	  engage	  new	  
customers,	  maintain	   current	   customers,	   track	   customers	  
who	   are	   leaving	   web	   site,	   and	   so	   on	   [6].	   Usage	  
information	   can	   be	   extracted	   to	   increase	   web	   server	  
efficiency	  by	  prefetching	  and	  caching	  strategies	  [7].Based	  
on	  several	  researches	  done	  in	  the	  area	  of	  web	  mining,	  we	  
can	   broadly	   classify	   it	   into	   three	   domains:	   web	   content	  
mining,	   web	   structure	   mining,	   and	   web	   usage	   mining.	  
Web	   content	   mining	   is	   the	   process	   of	   extracting	  
knowledge	   from	   web	   documents	   such	   as	   text	   and	  
multimedia.	  
Knowledge	   extraction	   from	   the	   structure	   of	   web	   and	  
hyperlink	  references	  is	  called	  web	  structure	  mining.	  Web	  
usage	   mining	   is	   the	   process	   of	   knowledge	   exploitation	  
from	  the	  secondary	  data	  [2].	  By	  secondary	  data,	  we	  mean	  
browser	   logs,	   user	   profiles,	   web	   server	   access	   logs,	  
registration	   data,	   user	   sessions	   or	   transactions,	   cookies,	  
user	  queries,	  mouse	  clicks	  and	  any	  other	  data	   that	   is	   the	  
result	  of	  interaction	  with	  the	  Web.	  
In [8] A Fuzzy Rule-Based Clustering Algorithm the  FRBC 
employs a supervised classification approach to do the 
unsupervised cluster analysis. It tries to automatically explore 
the potential clusters in the data patterns and identify them 
with some interpretable fuzzy rules. Simultaneous 
classification of data patterns with these fuzzy rules can 
reveal the actual boundaries of the clusters. To illustrate the 
capability of FRBC to explore the clusters in data, the 
experimental results on some benchmark datasets are 

obtained and compared with other fuzzy clustering 
algorithms. The clusters specified by fuzzy rules are human 
understand able with acceptable accuracy. 
In [7] They proposed GFCR becomes an alternative model of 
the generalized FCM (GFCM) that was recently proposed by 
Yu and Yang. To advance theoretical study, they have the 
following three considerations. 1) We give an optimality test 
to monitor if GFCR converges to a local minimum. 2) We 
relate the GFCR optimality tests to Occam’s razor principle, 
and then analyze the model complexity for fuzzy clustering 
algorithms. 3) We offer a general theoretical method to 
evaluate the performance of fuzzy clustering algorithms. 
Finally, some numerical experiments are used to demonstrate 
the validity of our theoretical results and complexity analysis. 
Qiang Yang, [10] they present an application of web log 
mining to obtain web-document access patterns and use these 
patterns to extend the well-known GDSF caching policies and 
pre-fetching policies. Using real web logs, they show that this 
application of data mining can achieve dramatic improvement 
to web-access performance. 
In [11] Qiang Yang and Haining Henry Zhang have 
implement Web-log mining method for caching Web objects 
and use this algorithm to enhance the performance of Web 
caching systems. They develop an n-gram-based prediction 
algorithm that can predict future Web requests. The 
prediction model is then used to extend the well-known 
GDSF caching policy. Show that the system performance is 
improved using the predictive-caching approach. such as 
caching, for dynamically changing database-driven Web 
sites. For such Web sites, query-level prediction algorithms 
need to be studied. 
Wei-Guan and Teng, In [3] they propose an innovative cache 
replacement algorithm, which not only considers the caching 
effect in the Web environment, but also evaluates the 
prefetching rules provided by various prefetching schemes. In 
2005 specifically, they formulate a normalized profit function 
to evaluate the profit from caching an object (i.e., either a non 
implied object or an implied object according to some 
prefetching rule). Based on the normalized profit function 
devised, they devise an innovative Web cache replacement 
algorithm, referred to as Algorithm IWCP (standing for the 
Integration of Web Caching and Prefetching). Using an 
event-driven simulation, we evaluate the performance of 
Algorithm IWCP under several circumstances. The 
experimental results show that Algorithm IWCP consistently 
outperforms the companion schemes in various performance 
metrics. 
WENYING FENG and HUA CHEN in [13] have introduced 
a method for Matrix Algorithm for Web Cache Pre-fetching 
they present a new Web Cache Pre-fetching scheme, the 
matrix algorithm. There method is simple to implement and 
adopts the idea of machine learning into caching systems. To 
develop the simulation program, they propose and implement 
a topic request model on the client side that is also by matrix 
application. Results from the simulation show that our new 
algorithm significantly improves cache performance 
measured by hit rates 

Data Collection 

Data Pretreatment 

Association Rule Mining 

Pattern 
Analysis 

Result 

Frequent 
pattern 

discovery 

Clustering 

	  

Neelam Sain et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 3 (4) , 2012,4858-4862

4859



Some necessary modifications were presented to Dynamic 
Web Pre-fetching Technique for Latency Reduction by 
Achuthsankar S. Nair, Jayasudha J.S. in [14]. A dynamic pre-
fetching technique in which web caching and pre-fetching 
techniques are integrated. In this technique, number of 
subsequent links to be pre-fetched depends on the user’s 
interest in accessing the documents, cache contents, current 
bandwidth usage and maximum capacity of the existing 
network. Preference lists are used for maintaining user’s 
preferences. A hash table is used for storing the list of 
accessed URLs and its weight information. Intelligent agent 
monitors the bandwidth usage and helps the prediction engine 
to decide the number of web pages to be pre-fetched. The 
simulation result shows that dynamic pre-fetching technique 
provides better utilization of bandwidth and reduces latency. 
Using dynamic pre-fetching technique, cache hit ratio is 
increased to 40% –75% and latency is reduced to 20% – 63%. 
Web pre-fetching techniques are used for reducing latency, 
but it increases web traffic. In dynamic web pre-fetching 
technique, subsequent links are pre-fetched only if bandwidth 
usage of existing network is less than a predefined threshold. 
For each web page request, the retrieved page is parsed to 
identify the subsequent links and URL’s corresponding to 
these links is searched in the hash table to get its weight 
information. Intelligent agents monitor the bandwidth usage, 
user’s preferences and hash table weights to identify the 
number of URLs to be pre-fetched. That dynamic pre-
fetching browser maintains almost constant web traffic even 
if pre-fetching is done. Since dynamic pre-fetching technique 
increases cache hit ratio, reduces latency and maintains 
almost constant traffic, it is preferred to all the existing pre-
fetching techniques. 
B. de la Ossa, J. A. Gil, J. Sahuquillo and A. Pont in [15]  
They explains how a pre-fetching technique can be extended 
to include our P@P proposal on real world conditions without 
changes in the web architecture or HTTP protocol. To show 
how that proposal can improve pre-fetching performance an 
extensive performance evaluation study has been done and 
the results show that P@P can considerably reduce the user’s 
perceived latency with no additional cost over the bas pre-
fetch mechanism. 
They discussed on detail what characteristics are required in 
the web browser and the prediction engine in order to 
perform Prediction at Pre-fetch in a safely way. Mozilla is a 
well known web browser that satisfies all the requirements; 
thus, it can be used without any modification. Regarding the 
web server and the prediction engine, we proposed and 
implemented Prediction at Pre-fetch on Delfos, and tested it 
with Mozilla on real world usage. The additional 
aggressiveness allowed by the prediction engine when using 
the proposed technique reduces the latency per object 
perceived by the user at expenses of increasing the traffic. 
The effectiveness of Prediction at Pre-fetch with different 
prediction thresholds has been checked. The results of the 
experiments show that a properly configured prediction 
engine provides a good ratio cost-benefit. A latency reduction 

up to 14% was achieved while increasing by about 8% the 
byte traffic. 
Payal Gulati, Dr. A. K. Sharma, Dr. Amit Goel and Jyoti 
Pandey  in [16] reduction of World Wide Web user perceived 
latency has assumed importance in the wake of the fast 
development of Internet services and a huge amount of 
network traffic and hence adaptation of web pages to the 
needs of a specific user is today’s trend of web technologies. 
Although web performance can be improved by caching, the 
benefit of using it is rather limited owing to filling the cache 
with documents without any prior knowledge. Web 
prefetching becomes an attractive solution wherein 
forthcoming page accesses of a client are predicted, based on 
access log information. They propose a Zipf’s Law based 
novel approach for the determination of next page likely to be 
accessed by specific client. 
found	   that	  by	  using	   the	  Zipf	  estimator,	   the	  probability	  of	  
accessing	   the	   next	   page	   has	   been	   computed	   efficiently.	  
Depending	  upon	  the	  probability	  of	  the	  next	  page,	  the	  web	  
pages	  are	  pre-‐fetched	  locally	  on	  the	  proxy	  server	  so	  as	  to	  
reduce	  the	  retrieval	  latency.	  
Sarina	   Sulaiman,	   Siti	   Mariyam	   Shamsuddin,	   Ajith	   Abraham	  
and	  Shahida	  Sulaiman	  in	  [17].	  They	  express	  the	  discussion	  on	  
what	   is	   the	  Web	   caching	   and	  pre-‐fetching,	  why	  we	  have to 
opt its and how to pertain of these two technologies. Caching 
and pre-fetching can work individually or combined. The 
blending of caching and pre-fetching enables doubling the 
performance compared to single caching. These two 
techniques are very useful tools to reduce congestion, delays 
and latency problems. Consequently, basic knowledge on 
how these both techniques work; architectures/deployment 
scheme, placement and replacement algorithms and lastly 
how to measure its performance are essential to realize an 
accomplishment of the Web caching and pre-fetching 
Heung Ki Lee, Baik Song An, and Eun Jung Kim in [18] 
They attempt to design an adaptive web pre-fetch scheme by 
predicting memory status more accurately and dynamically. 
First, they design Double Prediction-by-Partial-Match 
Scheme (DPS) that can be adapted to the modern web 
framework. Second, they propose Adaptive Rate Controller 
(ARC) to determine the pre-fetch rate depending on the 
memory status dynamically. Finally, they suggest Memory 
Aware Request Distribution (MARD) that distributes requests 
based on the available web processes and memory. For 
evaluating the pre-fetch gain in a server node, we implement 
an Apache module in Linux. In addition, they build a 
simulator for verifying our scheme with cluster environments. 
Simulation results show 10% performance improvement on 
average in various workloads. 
They implement the prototype of web prefetch engine using 
PAPI and Apache web server in the Linux. Also, they 
perform the simulation for verifying the benefit of our 
scheme in cluster environments. there experimental results 
show that our prefetch scheme improves the performance of 
web cluster system up to 40% in various web workloads.  
Introduced the new method by Johann M´arquez, Josep 
Dom`enech, Jos´e A. Gil and Ana Pont in [19] they propose a 
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novel global framework for performance evaluation in 
scenarios where different parts of the web architecture 
interact. Unlike existing proposals our approach is a fast and 
flexible tool that allows to represent faithfully the behavior of 
each element of the architecture in order to study, reproduce, 
evaluate and design web strategies to decrease the user´s 
perceived latency when surfing the web. 
Ya-Xiu Yu and Xin-Wei Wang in [5] attempt To cluster 
similar web user, by considering two factors that the page-
click number and web browsing time, which is stored in the 
web log, and the different degree of influence of the two 
factors. They proposed a technique that can help web site 
organizations to recommend web pages, improve web 
structure, so that can attract more customers, and increase 
customers’ loyalty.  
They introduced a novel web usage fuzzy clustering method, 
our initial analysis of the clustering result suggests that this 
clustering strategy can effectively group similar queries 
together. There proposed strategy can help web site owners to 
provide personalized service. A possible future enhancement 
in there work can be that the application environment of this 
method is a single E-commerce web site, how to apply it to 
whole internet needs to do more improvement. So a hidden 
Marko model can be very useful as an addition to there work 
to be applied on whole internet. 
By A. Anitha in [20] They proposed to predict next page 
access  identify similar access patterns from web log using 
pair-wise nearest neighbor based clustering and then 
sequential pattern mining is done on these patterns to 
determine next page accesses. The tightness of clusters is 
improved by setting similarity threshold while forming 
clusters. In traditional recommendation models, clustering by 
non-sequential data decreases recommendation accuracy. 
they proposed to integrate Markov model based sequential 
pattern mining with clustering. A variant of Markov model 
called dynamic support pruned all kth order Markov model is 
proposed in order to reduce state space complexity. Mining 
the web access log of users of similar interest provides good 
recommendation accuracy. the proposed model provides 
accurate recommendations with reduced state space 
complexity. The resulted in good prediction accuracy with 
less state space complexity. The drawback of this work is, 
loosely connected access sequences are not considered for 
mining process. it is suggested to extend this work by 
considering noncontiguous access sequences also. 
R.Khanchana and M. Punithavalli in [21]  they enhances the 
two levels of Prediction Model to achieve higher hit ratio. 
The uses Fuzzy Possibilistic algorithm for clustering. The 
experimental result shows that the proposed techniques 
results in better hit ratio. 
Forecasting the user’s browsing pattern is a significant 
technique for many applications. The Forecasting results can 
be utilized for personalization, building proper web site, 
enhancing marketing strategy, promotion, product supply, 
getting marketing data, forecasting market trends, and 
enhancing the competitive strength of enterprises etc. The 
uses web usage mining technique for predicting the user’s 

browsing behavior. One of the effective existing techniques 
for web usage mining is the usage of hierarchical 
agglomerative clustering to cluster users’ browsing 
behaviors. The usage of Two Levels of Prediction Model 
framework is explained in this paper which works better for 
general cases. However, Two Levels of Prediction Model 
suffer from the heterogeneity user’s behavior. To overcome 
this difficulty, this paper uses Fuzzy Possibilistic algorithm 
for clustering. The experimental result shows that the 
proposed technique results in higher hit rate. 
 

III. CONCLUSIONS 
In this paper we have presented a survey of over 34 research 
papers analyzing method/ techniques / phases for Web 
mining, the application of data mining and Web 
Personalization techniques.  
We have made a systematic statement on web usage mining, 
and the introduced a Hidden Markov model, web usage fuzzy 
clustering method, our initial analysis of the clustering result 
suggests that this clustering strategy can effectively group 
similar queries together. This proposed strategy can help web 
site owners to provide personalized service. 
The proposed method resulted in good prediction accuracy. 
The user’s browsing pattern is a significant technique for 
many applications. The results can be utilized for 
personalization, building proper web site, enhancing 
marketing strategy, promotion, product supply, getting 
marketing data, market trends, and enhancing the competitive 
strength of enterprises etc. 
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