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Techniques of Visualization of Web Navigation  
System 

 
 

 
Abstract-   Being the largest source of knowledge and informat
ion Internet has highly affected the global life. Although lots of 
techniques has been developed but huge amount of fact still to 
be uncovered in this field and lots of problems to be solved. Wh
en a web user visits so many pages after some times he forgets 
his way and distracts from his path. We produced a model for 
visualization of web usage data and web browser history data. 
We can find out various privious visited web page links and the
 link of home page or root page by using a path tracking algorit
hm. Finally we can visualize the website structure and visited w
eb path with the help of visited web page link. This work is in s
pecial reference to Smart City users  
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1. Introduction   
It is the time of internet. World Wide Web has linked all ove
r the word together. It has changed the entire global system 
by changing the way of busines, education and research syst
em. It has become the largest information source in the plan
et. The internet has wrapped up the whole world. Lots of log
 data are available on the web. Lots of work have been done 
in web usage mining to understand the web structure and to 
collect some useful information from web log files. It is kno
wn that a single picture or image can explain hundred words
. So the hidden information on the web should be extracted a
nd visualize to better understand the users activity. Sometim
es a user distracted from his path while openning web pages 
and got bore and confused about his location on weblinks, w
here he is actually and on which web page he is visiting. Fin
ally he realizes that he lost his way and the result is time lost
. Visualization of web usage data may become the solution o
f this problem. Many visualization tools and techniques are 
available to visualize the web information. Web mining proc
ess starts from log data recording and ends on visualization.  
 
A. Web Mining:   
Web mining is the application of data mining technique to di
scover and analize useful information from the web. Oren Et
zioni (1996) [1] used the term web mining to denote the use 
of data mining technjques to descover pattetns, web services
 and documents and informations. Web mining is the combi
nation of two fields: data mining and world wide web. Web 
mining can be categorized into three areas: web content mini
ng, web structure mining, and web usage mining. 
 
B. Web Content Mining:  
It is the discovery or retrieval of useful information from we
b pages having contents like text, images, audios, and videos
. Web content mining is a method of data mining techniques

 for relational databases. The web documents usually contai
n many types data such as text, images, audio, video, meta d
ata and hyperlinks. Some of them are semi structured such a
s HTML documents or a more structured data like the data i
n the tables or database generated HTML pages, but most of
 the data is unstructured text data. Mostly, web data residing 
in web documents are unstructured. 
 
C. Web Structure Mining:  
It is a technique to analyze the link structure of web sites by 
using graph theory. It usually involves the analysis of in-link
s and out-links and has been used for search engine results r
anking and other web applications. Web structure mining ca
n be divided into two types: -  
(1). Extracting patterns from hyperlinks in the web where hy
perlink connects the web page to a different location and (2).
 Analyze the tree-like structure of web page structures to des
cribe, HTML or XML tag usage. 
R. Cooley, B. Mobasher and J. Srivastava (1998) [2] propos
ed a system WEBMINER to structure a website and to analy
ze user access patterns. They also differentiated the web con
tent mining from two points of views: Information Retrieval 
and Database. 
 
D. Web Usage Mining:  
It is the application of data mining technique to discover usa
ge patterns from web data or usage logs to understand user’s
 requirement. Web usage mining contains those techniques t
hat could predict users, behavior while they interact with the
 web because usage log data contains the users, identity and 
their browsing history. It also contains IP addresses, page ref
erences and access time of user. Web usage mining consists 
of three phases: preprocessing, pattern discovery, and patter
n analysis. Preprocessing is an important phase because it ta
kes maximum part in mining process. It includes the tasks of
 raw data cleaning, user identification, session identification 
and path completion and construction of transactions. Data c
leaning is the task of removing unnecessary irrelevant recor
ds. User identification is the process of associating page refe
rences with same IP address with different users. Session ide
ntification is the process of breaking user's page references i
nto user sessions Path completion is use to include or fill mi
ssing page references in a session. Construction of transactio
ns is used to know the users interest and navigational behavi
or. 
          Above, we have discussed web mining with its areas, 
web content mining, structure mining, and web usage minin
g. We assume that visited web page history is also part of w
eb usage data. Visualization of web usage history data woul
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d be helpful for users and beneficial in web usage mining. 
We will discuss more about this in our proposed methodolog
y section. We will discuss some web mining and visualizatio
n works of our great researchers in literature survey part. 
 
2. Literature Survey: 
           Since, web usage mining became the favorite area for
 researchers to discover interesting and frequent user navigat
ion patterns from web server logs. Liu, H., and Keselj, V., (2
007) [3] proposed a new approach to predict user's future re
quest with analyzing and classifying navigation patterns. N. 
K. Tyagi, A.K. Solanki, and Manoj Wadhwa (2010) [4], ana
lyzed the web server log files of smart sync software by web
 log expert program to get the information about errors and b
roken links which can be used by system administrators and 
web designers to website's effectiveness. 
       V.chitra, A. S. Davamani (2010) [5], described about th
e accomplishment of path completion, finding content path s
et and travel path set which shows users interest Author anal
yzed and implemented a data preprocessing treatment syste
m for web usage mining and log data that contains data clea
ning, user identification, path completion and transaction ide
ntification. If a user requests a specific page from server entr
ies like gif, Jpeg, etc. are also downloaded which are not use
ful for analysis are eliminated. The records with failed status
 are also eliminated. Automated programs like web robots, s
piders and crawlers are also removed from log files. Referen
ce Length is the time taken by the user to view a particular p
age. It is computed by considering the byte transfer rate. Ge
nerally it is calculated by difference between access time of 
a record and the next record. Travel path transactions are co
nstructed to know the navigational behavior of users. Auther
 used these preprocessing steps to give a reliable input for da
ta mining tasks. 
         Sarah J. Waterson, Jason I. Hong, Jeffrey Heer, Tara 
Mathews (2003) [6] introduced a Web Quilt Visualization S
ystem for analyzing remote web usability click stream data g
athered by WebQuilt proxy logger. Semantic zooming and fi
ltering of click stream data is shown to be an effective meth
od for exploring and probing usability data, allowing a desig
ner to investigate the data for interesting issue within the co
ntext of the relevant web pages and tasks. WebQuilt is a pro
xy logger and a visualization system which can provide a us
eful usability information with combining the suitable testin
g analysis tools. Murat Ali Bayir, Ismail Hakki Toroslu(200
9) [7] proposed a framework "SmartMiner" to create accurat
e user sessions and frequent navigation patterns in web usag
e mining. Since simple sessions are sequences of web pages 
requested from web server or visited in the web browsers ba
sed on time and navigation. Smart Miner sessions are set of 
paths traversed in web pages. They showed session creation 
as a new graph problem and used smart SRA algorithm to so
lve this problem efficiently. 
           A.H. Youssefi, D.J.Duke, M.J.Zaki (2004) [8] propos
ed a technique Visual Web Mining. They applied Data Mini
ng techniques to large web data sets and used Information V
isualization methods on the results. Their aim was to generat
e a combined visual graph structure of web pages and missin
g web usage log results. Jiyang Chen et al. (2004) [9] propos
ed a visualization tool to visualize web graphs with using we

b graph algebra to show intersting and hidden features of we
b data. Much taxonomy of information visualization techniq
ues have been created using data centric point of view. Card 
and Mackinlay (1997) [10] had given a taxonomy in which 
visualization is devided in several subcategories: scientific v
isualization, GIS, multidimentional plots, multi dimentional 
tables, information landscapes and spaces, node and links, tr
ees and text transforms. Online Library of Information Visu
alization Environment (OLIVE, 1999) [11] provided eight vi
sual data types: Temporal, 1D, 2D, 3D, multi-D, Tree, Netw
ork and work space.  
     Ed H. Chi et al (1998) [12] also used processing operator
s with data types in taxonomy of visualization. Ed H. Chi (1
999) [13] described Data Reference Model. In which he devi
ded each technique into four stages of data, three types of da
ta transformation and four types of stage operators. These fo
ur data stages are known as: value, analytical abstraction, vis
ualization abstraction and view. Data moves from one stage 
to another in visualization data pipeline with using three typ
es of operators known as date transformation, visualization a
nd visual mapping transformation. Mihael Ankerst (2001) [1
4] used pixel oriented visualization techniques which is prop
osed by Daniel A. Kiem (1994) to map each attribute value 
of the data to a single colored pixel, representing the maxim
um amount of information. M. Ankerst, D. A. Kiem and H. 
P.Kriegel (1996) [15] described Cicle Segments Technique f
or visualizing large amounts of high dimensional data. Ed H.
 Chi (2002) [16] created a predictive visualization model cal
led Information Scent; to decrease deficiencies in informatio
n accessibility and to find uncover patterns. His Scent Viz vi
sualization system helps in analysis of large web usage data 
efficiently.  
         B. Zhou, et al. (2004) [17] proposed a Web Access Mo
nitoring System for automatic discovery of visualization of 
user's temporal based web access behavior from client side l
ogs.    E. Herder, H. Weinreich (2005) [18] presented a web 
usage analysis tool "Navigation Visualizer  " to select and m
atch the data dynamically and to explore the graph based vis
ualization interactively. It helps in tracing and understands u
ser activities and provides means for preprocessing the com
plex usage data for statistical analysis. N. Labroche et al.(20
08) [19] proposed a new tool for web usage mining and visu
alization which is based on the bio mimetic relational cluster
ing algorithm "Leader Ant " to produce an efficient visualiza
tion of  user's activity on website. R. S. Kasana et al.(2009) [
20] described about the involvement of human factors in vis
ualization process and the importance of human factors in cr
eation of visualization tools. Since the discovery of web usa
ge patterns would not be very useful without understanding t
hem. Different tools and techniques are used for pattern anal
ysis, visualization is one of them.  Visualization is used to re
present mined data graphically. 
            O. Hoeber et al.(2009) [21] proposed a method "Bro
wseLine” to guide users in re-finding web pages in their bro
wsing histories. To represent data macro and micro both tim
e levels two dimensional times line is used. A time line navi
gation view provides a zoomed out representation of the tem
poral features of browsing history. This also supports the vis
ual recognition of patterns that match the user's re-collection
 of their browsing activities. Once an approximate area in th
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e timeline is identified, user can quickly jump to this locatio
n and evaluate the contents of the domain stacks as they see
k to re-find a web page.  A. Herrouz et al. (2013) [22] introd
uced the concept for web navigation with over viewing the s
everal graphical navigation tools and technique. Web users f
ace problems of locating themselves with respect to space an
d time during navigation through web. Due to lose interlinki
ng between documents web users forget which page they vis
ited and which page to visit next. Information searching bec
ame very difficult and time consuming due to immense gro
wth of web. 
 
3. Proposed methodology: 
1. Our aim is to produce a model for visualization of web us
age data. Since web usage mining is done to discover useful 
patterns in order to understand user's behavior and future int
erest. Here, we will try to combine the web usage data and 
web browser's history data. Web usage data can be gathered 
from different levels such as client level logs, server level lo
gs, proxy server logs, cookies, and web browser's history at 
client side are collected. We have to find out the previous vi
sited web page links and the link of home page or root page 
link by using a suitable path tracking tool or algorithms like 
Leader Ant Algorithm by N. Labroche (2007) [23] or path tr
acking algorithm proposed by Yan Li (2008) [24] And then 
we try to visualize them. 
2. Since web usage data is main part of this research, we hav
e to know that where usage data is stored and how can we vi
sualize the structure of web usage data and visited web page 
link structure of web sites. We should know what are the be
nefits of this process? As we seen in the paper "education tra
ils system", by C. Romero, et. al, 2008) [25], students visit 
web pages several times or visit any page, all information or
 files are stored in a usage log in (. dat ) format or in any oth
er format. We should know about the web page visit time an
d visiting frequency. Those pages which are missing they ca
n be identified with the help of suitable path completion tech
niques. 
3. Three main phases of web usage mining are very importa
nt that are: data preprocessing, knowledge extraction and an
alysis of extracted results. Data preprocessing contains some
 tasks: data cleaning, user identification, session identificatio
n, path completion, and transaction identification. After coll
ection of web usage data from different sources like client lo
gs, server logs, cookies and web browsers histories, we can 
create a proper link structure of the web pages and then visu
alize these structure so that user can better understand. This 
process would be useful to decrease the path distraction and 
time loss problem due to confusion [26]. 
Following figures are given for illustration: 
 

 
Figure 1: Web browser history 

     
As when a user reads a book, He generally starts from index 
page or first page where topic name is initialized which is co
nnected to every page of the book. Although, when we read 
any book we usually move one page to another one by one. 
Because these pages are mutually linked with two ways:  Fir
st, by page numbers, which give us the information about pa
ge position and second by topic events which are mutually r
elated. But we don’t know whether each page of the book is 
connected to its start page page or not. Since each web page 
of a web site is connected through  hyperlinks or buttons. W
hen user sees any web page url stored in a web browser hist
ory, he does not know that which is the previous or next pag
e of this page url.  In some websites these facilities are avail
able for example in Wikipedia, mostly word hyperlinks and 
image hyperlinks are available on its any web page. It may c
reate some confusions for novel users to understand how to 
move on next or how to return home page [27]. 
               The following figure shows that a web site also can
 be shown in the form of a matrix structure. When a coeffici
ent is multiplied by any matrix, it moves to relate all elemen
ts of the matrix similarly the home page also can be connect
ed to all pages of a website. And when we visualize the matr
ix structure of any website then we may get result. 
 
There are so many different visited web page urls are stored 
in web browser's histories. Here the question is that can we 
get the home page of this visited url page, if yes by any mea
ns then we can easily visualize the matrix structure of the w
hole website. The point is that we can get the whole informa
tion from a single visited page url and visualized structure. T
his could be beneficial to improve the websites efficiently an
d for users for easy net surfing. 
 
4. Conclusion:  
In paper, we have given some overview on web mining, web
 content mining, web structure mining and web usage minin
g. We described about web usage data logs and web usage d
ata history in web browsers. These descriptions are to given 
to point out the users problems during net surfing or visiting 
web pages. The main aim our work is to find out a way to m
ake netsurfing easy for every individual user. Although great
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 researchers provided lots of tools and techniques to improve
 the websites efficiently. With the help of their achievements
 we can get some beneficial results. We tried to propose an 
methodology to combine the web usage log mining with we
b usage data histories in a browser at client side. With the he
lp of mining and visualizing the visited web path and structu
re of the website from web browser histories we can get the 
whole information about a website. 
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