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Abstract
In this research work a new clustering technique is introduced 
to predict the behaviour of user based on time clustering. Web 
Usage Mining is described as the finding along with study of user 
access patterns, through the web log files and related data from the 
Web site. Web usage mining is basically concerned with finding 
out what users are looking for on the internet (With the help of 
various data sources).
A large number of websites are coming into existence daily and 
number of internet users are growing daily at a very fast rate. There 
are millions of internet users from different geographical areas. 
The users are of different types, they are of different age groups, 
educational level and living in different geographical locations. 
Furthermore the way and motive of accessing the web is different. 
So to take care of all these different kind of users, the Websites 
companies are interested in enquiring about the users who are 
accessing the websites. So there should be a way to differentiate 
between the different users, so that their requirements can be taken 
care of.  The distinguishing of users can be done by refining the 
data gathered from the various sources (Weblog etc.), and the 
clustering the data by applying different clustering technique. So 
that we can get more accurate result and then these results can 
be applied to Websites for their popularity and improvement in 
user friendliness.
There is requirement for the method through which we can find 
out what the users are viewing at a particular instant or a particular 
interval of time.
In our research work we applied Time based clustering to web 
usage mining to find out what information the number of users are 
looking at an instant of time. The results obtained after applying 
time based clustering to web usage mining are more useful and 
applicable.
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I. Introduction
Web Usage Mining is described as the finding along with study of 
user access patterns, through the web log files, related data from 
the Web site and various other data Sources. Web usage mining 
is a latest research area which gives stress on discovering user’s 
access patterns. It defines what users are searching on internet. 
Web Usage Mining applies data mining procedures to analyse 
user access of different web sites. Web Usage Mining is an active 
research area which deals in adapting the mining methods and 
utilizing the records of web access log files. These web log files 
collect different types of data include, host IP address, the URL 
requested, the date, the time of access, session duration and the 
other information about the user navigation of the web. The 
techniques of Web Usage Mining provide interesting information 
about the web user’s behaviour in order to excerpt relationships 
in the recorded data [1]. It contains three main steps:

Pre-processing• 
Pattern discovery• 
Pattern analysis• 

A. Pre-processing
It is generally used as base of web mining technique. The pre-
processing phase in Web Usage Mining process involves cleaning 
and structuring data and prepares it for the pattern discovery 
phase. It is of different types: structure pre-processing, content 
pre-processing and usage pre-processing.

B. Pattern Discovery
In this step Web Usage Mining is be able to discover patterns in 
server logs, data collected from various different methods (forms 
etc.) and  on other different samples of data. Interpretation and 
evaluation of results is done on samples of data. The various 
pattern discovery methods are; Clustering, Statistical Analysis, 
Association Rules, Dependency Modelling, Classification and 
Sequential Patterns etc.

C. Pattern Analysis
The requirement behind pattern analysis is to sort out irrelevant 
data or patterns from the data sets which are found in the pattern 
discovery stage. Most frequent type of analysis contains a query 
mechanism like SQL etc. Both content as well as structure 
information could be used to filter patterns containing pages that 
match a certain hyperlink structure.

1. Clustering
Clustering aims at dividing the data set into different groups 
where the inter-cluster similarities are minimized while the 
similarities within each cluster are maximized. Clustering different 
Web sessions can be achieved through page clustering or user 
clustering. Web page clustering is performed by grouping pages 
having similar content. Page clustering can be simple if the Web 
site is structured hierarchically [6].

2. Web Log
Web log data can be stored in log file. Once web data is obtained, 
it might be combined with various other data sources, in which the 
mining techniques are to be implemented. Web Log files contain 
information about User Name, IP Address, Time Stamp, Access 
Request, number of Bytes Transferred, Result Status, URL that 
Referred and User Agent. Careful examination of these web log 
files gives a clear idea about the different users. A Web log is a 
file in which the Web server writes information each time a user 
requests a website from that particular web server. A log file is 
stored at different places:

Client browsers• 
Web Servers• 
Web proxy Servers• 

The most popular log file formats are the Common Log Format 
(CLF) and the extended CLF [2-3]. A common log format file is 
created by the web server to keep track of the requests that occur 
on a web site. A standard log file (Figure 1) has the following 
format [4-5].
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Fig. 1: Weblog File

II. Principle
The basic principle is collect the data, process the data obtained 
from various data sources, cluster the data and then finally analyse 
the data to apply it for useful purpose.

Fig. 2:  Proposed Model

The above fig. 2 graphically illustrates the proposed method. The 
key principle involved in our method is described below:

The data is collected from various data sources, i.e. weblogs, 1. 
forms etc.
In preprocessing irrelevant data items are removed, and 2. 
required fields like urls, time, date etc. are extracted.
Then data is clustered based on Time Clustering.3. 
In pattern analysis, tables are created as a set of urls from 4. 
the clusters obtained and we can view the detail of web 
pages accessed by the number of users at different instants 
of time.

III. Clustering Based on Time
Time based clustering can be achieved by clustering the information 
obtained from Weblogs and other web mining data sources into 
different clusters based on different intervals of time. The data is 
clustered according to different time intervals such as morning, 
evening, noon and night. Each cluster will contain the data of 
visitors visiting different webpages at a particular interval of time.   
The Size of cluster may depend upon the category of website and 
the precision of result.

IV. Experiments
In the Experiment data set, which contains collected data from 
website, and then the data is further clustered according to different 
intervals of time to get the results, so a more sophisticated refined 
result is obtained. The data set contains four tables morning, noon, 
evening, night as shown below.

Morning
Home math Science english contact us Visitors
0 0 0 0 1 3

Morning table displays the interest of users in the website is less 
in the morning time.

Noon
Home math Science english contact us Visitors
28 12 2 5 7 21

This table displays that users have interest in maths in the noon.

Evening
Home math Science english contact us Visitors
32 5 7 6 2 10

This table displays that users have interest more interest in science 
webpage in the evening.

Night
Home math Science english contact us Visitors
63 9 8 6 2 2

This table reveals that more users visit the website in night as 
compared to other time of the day and they browse maths and 
science webpage. English web page is also visited in a considerable 
amount.

V. Conclusion
In the research Paper, we offered a method for extracting user’s 
behaviour for a website at different instant of time. This method 
can be useful for almost any kind of website like shopping, 
educational, defence, government and other websites.
The future work could involve applying clustering to a group of 
websites, or for time based clustering for a specific region, and 
this knowledge can be applied for website popularity, as well as 
gaining knowledge to do a number of useful tasks
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