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ABSTRACT: In Current era, internet is playing such a vital 

role in our everyday life that it is very difficult to survive 

without it. Fast growth of World Wide Web increases the 

complexity for users to browse effectively. For increasing 

the performance of web sites, web site design and web 

server activities are changed as per users’ interests. To 

achieve this user access pattern are analysed which are 

captured in the form of log files. Online recommendation 

and prediction is one of the application of web usage 

mining. The main focus of this paper is to find the highest 

visited web sites for different categories and then to 

recommend a list of sites to users for their requests in 

future. This paper proposed a model to detect the User 

navigation patterns using two level Clustering from the data 

of web logs and then recommend the list of highly visted 

sites to the users for their future requests. The proposed 

system, in the first stage focuses on the preprocessing of the 

log file and in the second stage two level clustering process 

is used where first level clustering is performed on the 

categories and in the second level clustering, according to 

proposed model, in a particular category clusters are 

formed on the basis of the frequencies of the websites 

accessed by the users. In the final stage, to recommend the 

list of most frequently used websites to the users the results 

of clustering are used . 

Keywords: Web usage mining, two level clustering, 

recommendation system. 

 

I. INTRODUCTION 
Web usage mining is the process of finding out what users 

are looking for on the Internet. Some users might only be 

interested in  textual data, whereas others might be looking 

for combination of textual and  multimedia data or 

multimedia data only.WUM  is one of the application of data 

mining, which is used to extract the knowledge about the 

interesting patterns of the users from Web data to better serve 

and understanding the needs of Web-based applications. Web 

log data captures the identity or origin of users along with 

browsing behavior of users  at a Web site. Web Usage 

Mining process consist of three steps: data pretreatment, 

patterns discovery and patterns analysis as given in figure 1. 
Because of the complex nature of the Web architecture 

preprocessing is one of the main step of WUM.  It includes 

the domain dependent tasks of data cleaning, user and session 

identification and path completion. Knowledge extraction is 

the second step of web usage mining which  uses one of the 

data mining techniques like association rule mining  

 

techniques, clustering, classification, sequential pattern 

mining, etc. which are applied on  data preprocessed in the 

first step. The third step is pattern analysis where tools are 

used to transform the information into knowledge. 

 
Fig 1: Process of Web Mining. 

Recommender system is one of typical application of Web 

Usage Mining. The main aim of the recommender system is 

to know the interest of the users and improve the web site 

usability. Offline and online are the two components of a 

web recommendation system. By analyzing the historical 

data , such as server access log file or web logs that are 

captured from the server, a knowledge base is build by the 

offline module. In the online component this knowledge base 

is used for capturing the intuition list of the user and 
whenever user comes online for the next time then to 

recommend list of sites to them. In this paper, a framework is 

generated for recommending the list of highly used websites 

for user using two level clustering techniques. In this paper 

we propose a system to generate a list of recommended sites 

to users for their requests in future. This paper presents the 

Prediction of User navigation patterns using two level 

Clustering from web log data. The recommended system, in 

the first stage focuses on the preprocessing of the log file and 

in the second stage two level clustering process is used 

where first level clustering is performed on the categories 
and in the second level clustering, in a particular category 

clusters are formed on the basis of the frequencies of the 

websites accessed by the users.   In the third stage, the results 

of clustering is used to recommend the list most frequently 

viewed sites to the users. The web log file used for our 

proposed system is the Log file of a educational institute 

which contains the records of the users and has the following 

fields: Time, User Name, User Group, Domain, URL, 

http://en.wikipedia.org/wiki/Internet
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Category, IP Address. The rest of the paper is structured as 

follows. In section II presents the releated work in this field. 

Section III gives the architecture overview. Section IV 

includes the significance of the proposed model. 
 

II. RELEATED WORK 

V.Sujatha, Punithavalli[1] proposed a model for Predicting 

the User navigation patterns using Classification and 

Clustering (PUCC) from web log data. In the first stage the 

focus of PUCC system is on separating the potential users 

recorded in web log data, and in the second stage potential 

users are grouped together,  using the clustering process, with 

similar interest and in the final stage to predict the users 

future requests the results of classification and clustering are 

used. Miguel Dario Dussan-Sarria[2] proposed a 

recommendation model based on web usage mining applied 
to the navigation data from a community college.In the 

offline module,web sessions are preprocessed and then are 

grouped together using Bisecting K-means algo. In the online 

module, each cluster found is represented by association 

rules, and the clusters are used for recommending web pages 

to the users. K. Thangavel, R. Thiyagarajan[3] proposed a 

new  recommendation system to predict the user‟s 

navigational behavior. Three main processes are executed in 

the offline component i.e. Preprocessing, clustering using K-

means algo and finally, on the basis of clustering done 

earlier, web navigation profiles are generated. In the online 
the new anonymous user request are matched (current active 

session) to the profile of the users that shares common 

interests by using the two similarites i.e. cosine similarity and 

hamming similarity. Mehrdad Jalali[4], An architecture is 

proposed for online prediction in Web Usage Mining system 

and propose a novel approach for classifying user browsing 

patterns in order to predict the users future requests  based on 

LCS algorithm. The proposed system improves the accuracy 

of the classification. Sneha Y.S[5] proposed a new system  to 

improve the  Recommender system and by exploiting the 

new semantic structures in the Web, tries to reduce the new 
item problem . The architecture aims integrating web log data 

with semantic information about the products and then 

recommened a list of products by using LCS Algorithm. 

Garima, Hina Gulati[6], reviews the various existing 

algorithms for  clustering available for data mining and a 

comparative analysis is provided of algorithms like K-means, 

Fuzzy C-means, DBSCAN, etc. 

 

III. ARCHITECTURE OF PROPOSED SYSTEM 

The proposed recommendation model is presented in Figure 

2. The architecture of an online web recommendation system 

based on web usage mining basically consists of three 
phases: Data Preprocessing, Pattern detection and generating 

recommendations. Data preprocessing and Pattern detection 

phases are performed offline and the recommendations are 

generated online. But Offline and Online modules needs to 

work together strongly. Data pretreatment and navigational 

pattern mining are the two main modules of offline phase and 

the main module of the online phase is prediction engine. 

 

A. OFFLINE PHASE OF THE ARCHITECTURE: 

This phase consists of two major modules: Data pretreatment 

and Patterns detection phase. 

 
Fig 2: Architecture of the system 

 

A. DATA PRETREATMENT: 

Data pretreatment in a web usage mining (Web-Log 

preprocessing) is an important step. It mainly focuses on  

reformating the original web logs into required format. The 

Web server usually registers all the activites of the users‟  of 

the website in the form of  Web server logs. Many different 

types of web logs exist Due to different server setting 

parameters, but typically the same basic information is 

shared by the log files, such as: client IP address, request 

time, requested URL, IP address  etc. The web log file used 

for our proposed system is the Log file of a educational 
institute which contains the records of the users and  has the 

following fields: Time, User Name, User Group, Domain, 

URL, Category, IP Address Generally, Before performing 

web mining process several pretreatment tasks need to be 

executed on the Web server logs. For our proposed work, 

pretreatment, include data cleaning and robots removing.                      

Log file cleaning: In this step, the unimportant log entries are 

deleted from log file. If the „category‟ field of log file 

contains „IPAddress‟ as a category name then the entries 

corresponding to that are deleted from log file.                                                                       

Robots cleaning: Mostly Web robots are identified from the 
user agent field of the log file. If the requested resource name 

(URL) contains „robots.txt‟ the log entry corresponding to 

that URL is considered to be request sent by the web robots 

and all these entries are deleted from the log file. Multimedia 

requests: the requests that contain the suffix „.gif‟ or „.png‟ 

or „.jpg‟ in their URL field are multimedia fields. These 

suffixs are removed from their URL and the whole entry 

corresponding to these sufixes are copied in a variable, in 

order to keep the record of multimedia files.  After 

performing the pretreatment steps the results are saved in the 

knowledgebase. 
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B. PATTERN DETECTION PHASE: 

Pattern detection involves using data mining techniques like 

clustering, sequential pattern mining or association rule 

mining, etc. In the proposd model we wiil use two level 
clustering technique for discovering the different existing 

patterns. First level clustering: In the proposed model at first 

level, clustering is done on the category field of our log file 

used. In this the users requests of the different websites of the 

same category are grouped under one cluster. Then under 

each category, the unique web sites are found. After this, the 

frequency of each site, i.e. the number of times a site is 

accessed by a user, is calculated.  The results of this 

clustering gives the different categories and in each category 

the different web sites with their frequency  that users are 

accessing. Second level of clustering: At this level clustering 

is performed within each category based on the number of 
frequencies of a particular web site that users are requesting. 

Within each category three clusters are formed i.e. highly 

visited, medium visited, low visited web sites. To order to 

perform this level of clustering within each category we use 

two threshold values T1 and T2 and a value say „V‟which are 

calculated as follow 

V=(max-min)/3. 

T1=min+round(V). 

T2=T1+round(V). 

Where „max‟ and „min‟ are the frequencies of maximum and 

minimum sites in a particular category. 
After calculating these values, the sites of a particular 

category  whose frequency is lass than equal to T1 are placed 

in low visited cluster. Sites having frequency greater than T1 

and less than equal to T2 are placed under medium visited 

cluster. Sites having frequency greater than T2 and less than 

equal to max. are placed under highly visited cluster. Server 

forms the look up table from the results of two level 

clustering, in which the sites are arranged in decreasing order 

of their frequencies category wise, in order to solve the user 

quaries in less time. 

 
C. ONLINE PHASE OF THE ARCHITECTURE: 

During the online phase, when a new request arrives 

at the server, the requested URL belongs to which cluster of 

categories i.e first level clusters, are identified and  list of 

suggestion is appended to the requested page. 

 

D. RECOMMENDATION ENGINE: 

The main objective of this engine is to recommend users a 

list of suggestions of highly visited sites. When a new request 

from the user arrives the recommendation engine starts 

matching the request with the URLs in  the knowledge base 

and  finds to which category the URL belongs. Then top 10 
highly visited sites of that category are recommended to the 

user. 

 

IV. SIGNIFICANCE OF PROPOSAL 

The primary objective of this research is to propose a model 

to find the highest visited web sites for different  categories 

and then to recommend a list of  sites to users for their 

requests in future. The proposed system detect the User 

navigation patterns using two level Clustering from the data 

of web logs and then recommend the list of highly visted 

sites to the users for their future requests. The proposed 

model helps the server management to analyse the server 
traffic in order to know which sites are highly used and to 

recommend the users the highly visted sites for their future 

requests. 
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