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Abstract
Web usage mining attempts to discover useful knowledge from 
the secondary data obtained from the interactions of the users 
with the Web. Web usage mining has become very critical for 
effective Web site management, business and support services, 
personalization, and network traffic flow analysis and so on. Web 
usage mining has become very critical for effective Web site 
management, creating adaptive Web sites, business and support 
services, personalization, and network traffic flow analysis and 
so on. Previous study on Web usage mining using a concurrent 
Clustering, Neural based approach  has shown that the usage trend 
analysis very much depends on the performance of the clustering 
of the number of requests. In this paper, a novel approach Growing 
Neural Gas is introduced kind of neural network, in the process of 
Web Usage Mining to detect user’s patterns. The process details 
the transformations necessaries to modify the data storage in the 
Web Servers Log files to an input of GNG.
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I. Introduction
Web mining is the application of data mining techniques to 
extract knowledge from Web data including Web documents, 
hyperlinks between documents, usage logs of web sites, etc.. 
A panel organized at ICTAI 1997 asked the question “Is there 
anything distinct about Web mining (compared to data mining in 
general)?” While no definitive conclusions were reached then, 
the tremendous attention on Web mining in the past five years, 
and a number of significant ideas that have been developed, have 
answered this question in the affirmative in a big way. In addition, 
a fairly stable community of researchers interested in the area has 
been formed, largely through the successful series of WebKDD 
workshops, which have been held annually in conjunction with 
the ACM SIGKDD Conference since 1999, and the Web Analytics 
workshops, which have been held in conjunction with the SIAM 
data mining conference [1]. 
Two different approaches were taken in initially defining Web 
mining. First was a ‘process-centric view’, which defined Web 
mining as a sequence of tasks. Second was a ‘data-centric view’, 
which defined Web mining in terms of the types of Web data that 
was being used in the mining process. The second definition has 
become more acceptable, as is evident from the approach adopted 
in most recent papers that have addressed the issue. We will follow 
the data-centric view, and refine the definition of Web mining 
as,”Web mining is the application of data mining techniques to 
extract knowledge from Web data, where at least one of structure 
(hyperlink) or usage (Web log) data is used in the mining process 
(with or without other types of Web data)”.
There is a purpose to adding the extra clause about structure and 
usage data. The reason being that mining Web content by itself is 
no different than general data mining, since it makes no difference 
whether the content was obtained from the Web, a database, a file 
system or through any other means. Web content can be variegated, 

containing text and hypertext, image, audio, video, records, etc. 
Mining each of these media types is by itself a sub-field of data 
mining. 
Web Mining can be broadly divided into three distinct categories, 
according to the kinds of data to be mined: 

A. Web Content Mining
Web Content Mining is the process of extracting useful information 
from the contents of Web documents. Content data corresponds to 
the collection of facts a Web page was designed to convey to the 
users. It may consist of text, images, audio, video, or structured 
records such as lists and tables. Text mining and its application 
to Web content has been the most widely researched. Some of 
the research issues addressed in text mining are, topic discovery, 
extracting association patterns, clustering of web documents and 
classification of Web Pages. Research activities in this field also 
involve using techniques from other disciplines such as Information 
Retrieval (IR) and Natural Language Processing (NLP). While 
there exists a significant body of work in extracting knowledge 
from images – in the fields of image processing and computer 
vision – the application of these techniques to Web content mining 
has not been very rapid. 

B. Web Structure Mining
The structure of a typical Web graph consists of Web pages as 
nodes, and hyperlinks as edges connecting between two related 
pages. Web Structure Mining can be regarded as the process of 
discovering structure information from the Web. 

C. Web Usage Mining
Web Usage Mining is the application of data mining techniques 
to discover interesting usage patterns from Web data, in order to 
understand and better serve the needs of Web-based applications. 
Usage data captures the identity or origin of Web users along with 
their browsing behavior at a Web site. The usage data can also 
be split into three different kinds on the basis of the source of its 
collection: on the server side, the client side, and the proxy side. 
The key issue is that on the server side there is an aggregate picture 
of the usage of a service by all users, while on the client side there 
is complete picture of usage of all services by a particular client, 
with the proxy side being somewhere in the middle.

II. Web Personalization
Web site personalization can be defined as the process of 
customizing the content and structure of a Web site to the specific 
and individual needs of each user taking advantage of the user’s 
navigational behavior. The steps of a Web personalization process 
include: (a) the collection of Web data, (b) the modeling and 
categorization of these data (preprocessing phase), (c) the analysis 
of the collected data, and (d) the determination of the actions that 
should be performed. The ways that are employed in order to analyze 
the collected data include content-based filtering, collaborative 
filtering, rule-based filtering, and Web usage mining. The site is 
personalized through the highlighting of existing hyperlinks, the 
dynamic insertion of new hyperlinks that seem to be of interest 
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for the current user, or even the creation of new index pages. 
Content-based filtering systems are solely based on individual 
users’ preferences. The system tracks each user’s behavior and 
recommends items to them that are similar to items the user liked 
in the past. 
Collaborative filtering systems invite users to rate objects or 
divulge their preferences and interests and then return information 
that is predicted to be of interest to them. This is based on the 
assumption that users with similar behavior (e.g. users that rate 
similar objects) have analogous interests. 
In rule-based filtering the users are asked to answer a set of 
questions. These questions are derived from a decision tree, so 
as the user proceeds to answer them, what he finally receives as 
a result (e.g. a list of products) is tailored to his needs. Content-
based, rule-based, and collaborative filtering may also be used in 
combination, for deducing more accurate conclusions. 
In this work we focus on Web usage mining. This process relies 
on the application of statistical and data mining methods to the 
Web log data, resulting in a set of useful patterns that indicate 
users’ navigational behavior. The data mining methods that 
are employed are: association rule mining, sequential pattern 
discovery, clustering, and classification. This knowledge is then 
used from the system in order to personalize the site according 
to each user’s behavior and profile [2].

III. Web Usage Mining
The purpose of Web usage mining is to reveal the knowledge 
hidden in the log files of a Web server. By applying statistical 
and data mining methods to the Web log data, interesting patterns 
concerning the users’ navigational behavior can be identified, such 
as user and page clusters, as well as possible correlations between 
Web pages and user groups. 
The Web usage mining process can be regarded as a three-phase 
process, consisting of the data preparation, pattern discovery and 
pattern analysis phases [3]. In the first phase, Web log data are 
preprocessed in order to identify users, sessions, pageviews, and 
so on. In the second phase, statistical methods, as well as data 
mining methods (such as association rules, sequential pattern 
discovery, clustering, and classification) are applied in order to 
detect interesting patterns. These patterns are stored so that they 
can be further analyzed in the third phase of the Web usage mining 
process. 
The overall process is divided into four step illustrated in the 
fig. below:

Dataset Acquisition • 
Data Preprocessing• 
Pattern Discovery or Clustering and • 
Pattern Analysis or Recommendation Set Generation.• 

A. Web Log Structure
The log files are text files that can range in size from 1KB to 
100MB, depending on the traffic at a given a website. The 
dataset of “Government College of engineering and technology, 
Amravati.” is used for the process. This data contains a record 
of user interactions with the college website (originally http://
www.gcoea.ac.in). 
64.111.11.11 - - [31/Oct/2004:21:45:03 -0800] “GET /cgi-bin/
log/source/vs/vs_main.cgi HTTP/1.1” 200 1540096 “http://www.
sitename.com/cgi-bin/ai/osp.cgi” “Mozilla/4.7 [en]C-SYMPA 
(Win95; U)”. 

There are various fields in this dataset are:

1. IP Address: “64.111.11.11” 
This is the IP address of the machine that contacted our site. 

2. Username etc: “- -” 
Only relevant when accessing password-protected content. 

3. Times Tamp
“[31/Oct/2004:21:45:03 -0800]” 
Time stamp of the visit as seen by the web server. 

4. Access Request
“GET/cgi-bin/log/source/vs/vs_main.cgi HTTP/1.1” 

Fig. 1:  Shows the Block Diagram

The request made. In this case it was a “GET” request (i.e. “show 
me the page”) for the file “/cgi-bin/log/source/vs/vs_main.cgi” 
using the “HTTP/1.1” protocol. A “HEAD” request fetches only 
the document header, and is the web equivalent of a “ping” to 
check your page is still there and hasn’t changed. 

5. Result status code: “200” 
The resulting status code. “200” is success. If the requested URL 
didn’t exist, this is where the dreaded “404” would have shown 
up in the log. 
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6. Bytes Transferred: “1540096” 
The number of bytes transferred. If this matches the size of the 
file requested, so this is a successful download. If the number is 
less, then that would indicate a failed or partial download. Some 
user agents can fetch files a bit at a time. Each bit will show up 
as a separate line in the log file, so a series of “hits” whose total 
adds up to, or exceeds, the file size could indicate a successful 
download. On the other hand it could indicate someone having 
trouble connecting to site who has to keep reconnecting. 

7. Referrer URL
“http://www.sitename.com/cgi-bin/ai/osp.cgi” 
The referring page. Not all user agents supply this information. 
This is the page the visitor is on when they clicked to come to this 
page. Sometimes this is simply the page the user was looking at 
when they typed in address into their browser, or clicked on the 
address in some other software such as a newsreader or an email 
client. This information is very useful to webmasters, as it allows 
them to measure which sites are driving traffic to their site. It also 
represents a small loss of privacy, as it lets us see where visitors 
are coming from. 

8. User agent
“Mozilla/4.7 [en]C-SYMPA (Win95; U)” 
The “User Agent” identifier. The User Agent is whatever software 
the visitor used to access this site. It’s usually a browser, but it 
could equally be a web robot, a link checker, an FTP client or 
an offline browser. The “user agent” string is set by the software 
manufacturer, and can be anything they choose to be. In this case 
“Mozilla/4.7” probably means Netscape 4.7, “[en]” probably 
implies it’s an English version, “Win 95” indicates Windows 
95 etc, etc. Well-behaved web bots and spiders will usually use 
this string to identify themselves, their web site and an email 
address. 

B. Web Data Abstraction
In the Web domain, several abstractions are mentioned, concerning 
Web usage, content, and structure. The W3C Web Characterization 
Activity [WCA] has published a draft establishing precise semantics 
for concepts such as Web site, user, user sessions, server sessions, 
pageviews, and clickstreams. 
A Web site is defined as a collection of interlinked Web pages, 
including a host page, residing at the same network location. A 
user is defined to be the principal using a client to interactively 
retrieve and render resources or resource manifestations. In the 
Web context, a user is an individual that is accessing files from 
a Web server, using a browser. A user session is defined as a 
delimited set of user clicks across one or more Web servers. 
A server session is defined as a collection of user clicks to a 
single Web server during a user session. It is also called a visit. 
A pageview is defined as the visual rendering of a Web page in a 
specific environment at a specific point in time. In other words, a 
pageview consists of several items, such as frames, text, graphics, 
and scripts that construct a single Web page. A clickstream is a 
sequential series of pageview requests, made from a single user. 

C. Data Preparation
There are some important technical issues that must be taken 
into consideration during this phase in the context of the Web 
personalization process, because it is necessary for Web log 
data to be prepared and preprocessed in order to use them in the 
consequent phases of the process [5]. 

The data pre-processing consist of the following steps:

1. Data Field Extraction
The log file is read character by character up to the end and then 
by using the methods of String Tokenizer class the data fields are 
broken into tokens and save din an array. Before data storage we 
need to create the table named as log table in which each entry 
from the original log file is stored.

2. Data Cleaning
With the important entries, a web log file may consist of certain 
undesirable rather useless data which has nothing to do with the 
mining procedure. Data cleaning concerned with removing all 
the data tracked in web logs that are useless for mining purposes 
e.g. requests for graphical page content (e.g. jpg, jgeg, gif, js, css, 
swf, avi, mov, etc.), Request for any other file which might be 
included in to web page or even navigation sessions performed by 
robots and web spiders. Robots and web spider navigation patterns 
must be explicitly identified. This is usually done for instance by 
referring to the remote host name, by referring to the user agent 
or by checking the access to the robots.txt file. However some 
robots actually send a false user agent in HTTP request. In these 
cases, a heuristic based on navigational behavior can be used to 
separates robot sessions from actual users sessions

3. User Identification
Users is uniquely Identified by combination of referrer URL and 
user agent (eg. 1.2.3.4 + IE5; Win2k).

4. User Session
After identify the users; we need to identify the sessions. To do 
this we can divide the access of the same users in sessions. It’s 
difficult to detect when one session is finish and start another. To 
detect sessions is common use of time between requests; if two 
requests are called in of time frame, we can suppose that these 
requests are in the same session; in other way below of time 
frame we can consider two different sessions. A good time frame 
is 25.5 minutes.

D. Web Usage Mining 
Log analysis is regarded as the simplest method used in the Web 
usage mining process. The purpose of Web usage mining is to 
apply statistical and data mining techniques to the preprocessed 
Web log data, in order to discover useful patterns. As mentioned 
before, the most common and simple method that can be applied 
to such data is statistical analysis. More advanced data mining 
methods and algorithms tailored appropriately for use in the Web 
domain include association rules, sequential pattern discovery, 
clustering, and classification. 
Association rules are used in order to reveal correlations between 
pages accessed together during a server session. Such rules indicate 
the possible relationship between pages that are often viewed 
together even if they are not directly connected, and can reveal 
associations between groups of users with specific interests. Aside 
from being exploited for business applications, such observations 
also can be used as a guide for Web site restructuring, for example, 
by adding links that interconnect pages often viewed together, 
or as a way to improve the system’s performance through pre-
fetching Web data. 
Sequential pattern discovery is an extension of association rules 
mining in that it reveals patterns of co-occurrence incorporating 
the notion of time sequence. In the Web domain such a pattern 
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might be a Web page or a set of pages accessed immediately after 
another set of pages. Using this approach, useful users’ trends 
can be discovered, and predictions concerning visit patterns can 
be made. 
Clustering is used to group together items that have similar 
characteristics. In the context of Web mining, we can distinguish 
two cases, user clusters and page clusters. Page clustering identifies 
groups of pages that seem to be conceptually related according to 
the users’ perception. User clustering results in groups of users 
that seem to behave similarly when navigating through a Web 
site. Such knowledge is used in e-commerce in order to perform 
market segmentation but is also helpful when the objective is to 
personalize a Web site. 
After discovering patterns from usage data, a further analysis 
has to be conducted. The exact methodology that should be 
followed depends on the technique previously used. Additionally, 
visualization techniques are used for an easier interpretation of the 
results. Using these results in association with content and structure 
information concerning the Web site there can be extracted useful 
knowledge for modifying the site according to the correlation 
between user and content groups. 

IV. Literature Survey
The analysis of web user behaviors is known as web Usage Mining 
(WUM) that is to say, the application of data mining techniques 
to the problem of learning web usage patterns. The WUM is a 
relatively new research field that mainly focus on the study of the 
stream of users requests (or sessions) but that deals more generally 
with any user interactions with web sites (inserting or editing text 
in a web page (Kay, 2006), printing document).Many works have 
been conducted in the last ten years to extract, analyze, model or 
predict the web users information needs on a web site. Cooley et 
al. [6] proposed some heuristics to prepare the web log file, to filter 
and to reconstruct the web sessions. Then, numerous approaches 
have been proposed to help understanding the web users behaviors 
and inferring their motivations from their requests on web servers. 
Cooley et al.  introduced the web Miner system that allows to filter 
web log files, to reconstruct web sessions as transaction vectors, 
to compute association rules from the sessions and to request the 
set of rules with an SQL-like language so that an expert of the 
web site can extract easily meaningful information. Similarly, 
Spiliopoulou et al. [8] described the web WUM system, which also 
introduces an SQL-like language to request new behavioral rules 
or mine from an aggregated tree representation of the web sessions. 
This work has been extended in (Spiliopoulou 1999) where the 
authors distinguish profiles from episodic or first time visitors, 
usual visitors and clients to apply modifications on the web site 
to increase the number of visitors that are clients. Masseglia et al. 
[7] proposed webTool, an expert system that relies on sequential 
patterns extraction and uses the incremental method ISEWUM. 
The system aims at reorganizing web sites or at predicting web 
pages like Davison (Davison 2002, 1999). Perkowitz and Etzioni 
[9] reorganize web sites via the generation of a thematic index 
page using a conceptual clustering algorithm named PageGather. 
The underlying idea of these methods is that the algorithm should 
group in the same cluster the sessions that correspond to the users 
that navigate similarly, that is to say, that have the same motivation 
and interests. Recently, Mobasher [10] proposed an overview of 
the main data mining approaches that have been used to mine user 
profiles in a web personalization perspective (association rules, 
sequential patterns and clustering methods).
Paola Britos et al. (2007) [11] use Self Organizing Maps in the 

process of Web Usage Mining to detect user’s patterns. A.M. Mora 
et al. (2008) [12] a new ant-based method that takes advantage 
of the cooperative self-organization of Ant Colony Systems to 
create a naturally inspired clustering and pattern recognition 
method. Santhi, S.Shrivasan.P (2009) [13] use Back propagation 
algorithm (BPA) has been applied to learn the navigated web 
pages by different users at different session. The performance of 
the BPA in predicting the next possible web pages is about 90%. 
Prakash S Raghavendra et al. (2011) [14] uses the clustering and 
classification methods of k-means with non-Euclidean similarity 
measure, Bayesian classifiers and artificial neural networks, with 
standardized fuzzy inputs are implemented and compared.

V. Proposed Approach
The objective is to provide an acceptable solution at low cost by 
seeking for an approximate solution to problems. Soft computing 
methodologies (involving fuzzy sets, neural networks, genetic 
algorithms and rough sets) hold promise in Web mining. 
The proposed approach includes Web-log analysis via introducing 
Supervised Growing Neural Gas algorithm for huge, widely 
distributed, highly heterogeneous, semi-structured, interconnected, 
evolving, hypertext information repository of World Wide 
Web. Supervised Growing Neural Gas algorithm (SGNG) [14] 
incorporates several techniques from some unsupervised GNG 
algorithms such as the adaptive learning rates and the cluster 
repulsion mechanisms of the Robust Growing Neural Gas 
algorithm, and the Type Two Learning Vector Quantization (LVQ2) 
technique. Furthermore, a new prototype insertion mechanism and 
a clustering validity index are proposed. These techniques are 
designed to utilize class labels of the training data to guide the 
clustering. The SGNG algorithm is capable of clustering adjacent 
regions of data objects labeled with different classes, formulating 
topological relationships among prototypes and automatically 
determining the optimal number of clusters using the proposed 
validity index.
All the mentioned GNG algorithm variations are based on an 
unsupervised paradigm, according to which the class labels of 
input data are not taken into consideration. Prototypes may thus be 
simultaneously moved toward input data with different class labels, 
so clusters of prototypes may end up containing data instances with 
mixed class labels. A supervised GNG algorithm is needed in this 
case. The SGNG algorithm is a modification of the GNG algorithm 
that uses class labels of data to guide the partitioning of data into 
optimal clusters. The algorithm incorporates the LVQ2 technique 
to update the weights of prototypes and to improve cluster data 
homogeneity. Furthermore, a modified adaptive learning rate 
technique and a cluster repulsion scheme are employed to avoid 
coincident problems where many prototypes may possibly be 
located within the same cluster region. The SGNG network starts 
with the number of neurons or prototypes equal to that of the 
classes of a training data set. Each of the initial prototypes is 
labeled with a unique class label i.e. one prototype per one class. As 
prototypes are gradually inserted into the network, each prototype 
of the SGNG network forms a cluster covering a region which has 
class impurity level as small as possible. The prototype insertion 
ends when the number of prototypes reaches a maximum value.

VI. Conclusion
Web personalization is the process of customizing the content 
and structure of a Web site to the specific and individual needs 
of each user, without requiring them to ask for it explicitly. This 
can be achieved by taking advantage of the user’s navigational 
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behavior, as revealed through the processing of Web usage logs, 
as well as the user’s characteristics and interests. Such information 
can be further analyzed in association with the content of a Web 
site, resulting in improvement of the system performance, users’ 
retention, and/or site modification. 
In this work, we study the possible use of the neural networks 
learning capabilities to classify the web traffic data mining set. the 
discovery of useful knowledge, user information and server access 
patterns allows Web based organizations to mining user access 
patterns and helps in future developments, maintenance planning 
and also to target more rigorous advertising campaigns aimed 
at groups of users. We can conclude that; to identify common 
patterns in Web, the Growing Neural Gas Algorithm is compared 
with KMeans and SOM. GNG has a better group of users. With 
KMeans, SOM we get a few information about user’s habits. In 
other way GNG build some gathering with a great quantity of 
user’s sessions for the same users.
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