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Abstract- Semantic Web Mining is the outcome of two new and fast developing domains: Semantic Web and Data Mining. The Semantic Web is an extension of 

the current web in which information is given well-defined meaning, better enabling computers and people to work in cooperation. Data Mining is the nontrivial 

process of identifying valid, previously unknown, potentially useful patterns in data. Semantic Web Mining refers to the application of data mining techniques to 

extract knowledge from World Wide Web or the area of data mining that refers to the use of algorithms for extracting patterns from resources distributed over in 

the web. The aim of Semantic Web Mining is to discover and retrieve useful and interesting patterns from a huge set of web data. This web data consists of 

different kind of information, including web structure data, web log data and user profiles data. Semantic Web Mining is a relatively new area, broadly 

interdisciplinary, attracting researchers from: computer science, information retrieval specialists and experts from business studies fields. Web data mining 

includes web content mining, web structure mining and web usage mining. All of these approaches attempt to extract knowledge from the web, produce some 

useful results from the knowledge extracted and apply these results to the real world problems. To improve the internet service quality and increase the user click 

rate on a specific website, it is necessary for a web developer to know what the user really want to do, predict which pages the user is potentially interested in. In 

this paper, various techniques for Semantic Web mining like web content mining, web usage mining and web structure mining are discussed. Our main focus is on 

web usage mining and its application in web personalization. Study shows that the accuracy of recommendation system has improved significantly with the use of 

semantic web mining in web personalization. 
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INTRODUCTION  

With the increase of larger and larger collection of various 

data resources on the World Wide Web (WWW), Semantic 

Web Mining has become one of the most important 

requirements for the web users. Web servers will store 

various formats of data including text, image, audio, video 

etc., but servers cannot identify the contents of the data. 
These search techniques can be improved by adding some 

special techniques including semantic web mining and 

probabilistic analysis to get more accurate results. Semantic 

web mining technique can provide meaningful search of 

data resources by eliminating useless information with 

mining process. Semantic Web Mining is the outcome of 

two new and fast developing domains: Semantic Web and 

Data Mining. The Semantic Web is an extension of the 

current web in which information is given well-defined 

meaning, better enabling computers and people to work in 

cooperation [1]. Data Mining is the nontrivial process of 
identifying valid, previously unknown, potentially useful 

patterns in data [2]. Semantic Web Mining refers to the 

application of data mining techniques to extract knowledge 

from World Wide Web [3] or the area of data mining that 

refers to the use of algorithms for extracting patterns from 

resources distributed over in the web.  

 

The aim of Semantic Web Mining is to discover and retrieve 

useful and interesting patterns from a huge set of web data. 

This web data consists of different kind of information, 

including web structure data, web log data, and user profiles 

data. Semantic Web Mining is a relatively new area, broadly 

inter-disciplinary, attracting researchers from: computer 

science fields like artificial intelligence, machine learning, 

databases and information retrieval specialists and from 

business studies fields like marketing, administrative and e-
commerce specialist and from social and communication 

studies such as social network analyzers etc. Web data 

mining includes web content mining, web structure mining, 

web usage mining. All of these approaches attempt to 

extract knowledge from the web, produce some useful 

results from the knowledge extracted and apply these results 

to the real world problems. To improve the internet service 

quality and increase the user click rate on a specific website, 

it is necessary for a web developer to know what the user 

really want to do, predict which pages the user is potentially 

interested in, and present the customized web pages to the 

user by learning user navigation pattern knowledge [4].       

SEMANTIC WEB MINING TAXONOMY 

Web mining is divided into three mining categories 

according to the different sources of data analyzed [5] as 

shown in Fig.1: 

 

A. Web content mining focus on the discovery of 
knowledge from the content of web pages and therefore 

the target data consist of multivariate type of data 

contained in a web page as text, images, multimedia etc. 

 

B. Web usage mining focus on the discovery of knowledge 

from user navigation data when visiting a website. The 

target data are requests from users recorded in special 

files stored in the website’s servers called log files. 
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C. Web structure mining deals with the connectivity of 

websites and the extraction of knowledge from 
hyperlinks of the web. It is the process of using graph 

theory to analyze the node and connection structure of a 
web site. 

Web Content Mining 

A well -known problem, related to web content mining, is 

experienced by any web user trying to find all and only web 

pages that interests him from the huge amount of available 

pages. Current search tools suffer from low precision due to 

irrelevant results. Search engines aren’t able to index all 

pages resulting in imprecise and incomplete searches due to 

information overload. The overload problem is very difficult 

to cope as information on the web is immensely and grows 

dynamically raising scalability issues. Moreover, myriad of 

text and multimedia data are available on the web prompting 

the need for intelligence agents for automatic mining. 

Agents search the web for relevant information using 

domain characteristics and user profiles to organize and 

interpret the discov ery information. Agents may be used for 

intelligent search, for classification of web pages, and for 

personalized search by learning user preferences and 

discovering web sources meeting these preferences. 

 
Web content mining is more than selecting relevant 

documents on the web. Web content mining is related to 
information extraction and knowledge discovery from 

analyzing a collection of web documents. Related to web 

content mining is the effort for organizing the semi-

structured web data into structured collection of resources 

leading to more efficient querying mechanisms and more 

efficient information collection or extraction. This effort is 

the main characteristic of the “Semantic Web” [1], which is 

considered as the next web generation. Semantic Web is 

based on “ontologies”, which are meta-data related to the 

web page content that makes the site meaningful to search 

engines.  

Web Usage Mining 

Web usage mining research focuses on finding patterns of 

navigational behavior from users visiting a website. These  

Patterns of navigational behavior can be valuable when 

searching answers to questions like: How efficient is our 

website in delivering information? How the users perceive 

the structure of the website? Can we predict user’s next 

visit? Can we make our site meeting user needs? Can we 

increase user satisfaction? Can we targeting specific groups 

of users and make web content personalized to them? 

Answer to these questions may come from the analysis of 

the data from log files stored in web servers.  
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Web usage mining has become a necessity task in order to 

provide web administrators with meaningful information 
about users and usage patterns for improving quality of web 

information and service performance [6, 7, 8]. Successful 

websites may be those that are customized to meet user 

preferences both in the presentation of information and in 
relevance of the content that best fits the user. 

 
A variety of implementations and realizations are employed 
by Web usage mining systems. Figure-2 gives a generalized 

structure of the systems, each of which carries out five 
major tasks: 
a. Usage data gathering: Web logs, which record user 

activities on Web sites, provide the most 

comprehensive, detailed Web usage data.  
b. Usage data preparation: Log data are normally too raw 

to be used by mining algorithms. This task re-stores the 

users' activities that are recorded in the Web server logs 

in a reliable and consistent way. 
c. Navigation pattern discovery: This part of a usage 

mining system looks for interesting usage patterns 

contained in the log data. Most algorithms use the 

d. method of sequential pattern generation, while the 

remaining methods tend to be rather ad hoc.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e. Pattern analysis and visualization: Navigation patterns 

show the facts of Web usage, but these re-quire further 
interpretation and analysis before they can be applied to 

obtain useful results.  

f. Pattern applications: The navigation patterns discovered 

can be applied to the following major areas, among 

others: i) improving the page/site design, ii) making 

additional product or topic recommendations, iii) Web 

personalization, and iv) learning the user or customer 

behavior.  

 

Extracted usage and user behavior patterns may be used in 

targeting specific groups of users; in various 

recommendation systems; and in evaluation and 

reconstruction of the web site to meet design efficiency 

issues and user satisfaction requirements.  

A. Web Structure Mining 

Web structure mining is closely related to analyzing 

hyperlinks and link structure on the web for information 

retrieval and knowledge discovery. Web structure mining 

can be used by search engines to rank the relevancy between 

websites classifying them according to their similarity and 

relationship between them [9]. Google search engine, for 

instance, is based on Page Rank algorithm [10], which states 

that the relevance of a page increases with the number of 

hyperlinks to it from other pages, and in particular of other 

relevant pages. 

 
Personalization and recommendation systems based on 

hyperlinks are also studied in web structure mining. Web 

structure mining is used for identifying “authorities”, which 

are web pages that are pointed to by a large set of other web 

pages [11] that make them candidates of good sources of 

information. Web structure mining is also used for 
discovering community networks by extracting knowledge 

from similarity links. The term is closely related to “link 

analysis” research, which has been developed in various 

fields over the last decade such as computer science and 

mathematics for graph-theory, and social and 

communication sciences for social network analysis [12, 13] 

WEB USAGE MINING ARCHITECTURE 

Figure-3 depicts the detailed web usage mining architecture 

(level-2), with various phases as follows: 
a. Data Preparation: - The quality of patterns 

discovered in the web usage mining process highly 

depends upon the quality of data used in the mining 

process]. When the browser traces the web pages 

its information is stored in the server log file. Any 

user browser hits a URL in a domain; the 

information related to that operation is recorded in 

an access log file.  

b. Data Preprocessing: - Data cleaning is also a 

customized step [14, 15], which includes 

integrating different usage logs and parsing data 
from these usage logs. Filtering is the most 

important task in web usage mining, since the 

quality of mined patterns depends upon this 

directly.  

c. Pattern Discovery: - Pattern discovery is the main 

issue with both web usage mining & data mining. 

The search space increases exponentially as the 

lengths of patterns to be discovered increases [16, 

17]. The nature of data to be clustered plays a key 

role when choosing the right algorithm for 

clustering.    
d. Pattern Analysis: - This involves the interpretation 

of navigation patterns and other useful information 

extracted from web usage mining before its 

application to real world problems. 

e. Pattern Application: - The last step in the web 

usage mining is the application of result to deliver  

Recommendations to the user. The discovered 

knowledge can be used for various applications 

such as web caching, web personalization, website 

improvements and business intelligence. 
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WEB PERSONALIZATION 

Web site personalization is the process of customizing the 

content and structure of a web site to the specific needs of  

each user taking advantage of user’s navigational behavior 

[18]. Recommendation systems support web site 

personalization by tracking user’s behavior and 

recommending similar items to those liked in the past 

(Content-based filtering), or by inviting users to rate objects 

and state their preferences and interests so that 

recommendations can be offered to them based on other 

users rates with similar preferences (Collaborative filtering), 

or by asking questions to the user and providing tailored to 

his needs services according to his answers (Rule-based 
filtering).  

 

Content-based filtering is the most common method for web 

personalization from server log files and has attracted 

considerable attention from researchers [19, 20, 21] for 

constructing user models that represent the behavior of 

users. A generalize web personalization process is depicted 

from figure-4. Web personalization (re)organizes Web 

sites/pages based on the Web experience to fit individual 

users’ needs [22, 23]. It is a broad area that includes 

adaptive Web sites and recommender systems as special 
cases. 

 

The Web Personalization system [24] uses a subset of Web 

log and session clustering techniques to derive usage 
profiles, which are then used to generate recommendations. 

Web ersonalization system architecture in figure-4 
demonstrates the use of semantic web mining in web 

recommendation. 

CONCLUSION 

World Wide Web has become one of the world’s three 

major media, with the other two being print and television. 
E-commerce is one of the major forces that allow the web to 

flourish, but the success of electronic commerce depends  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

upon how well the website developers understand user’s 

behaviour and needs. Semantic Web Mining can be used to 

discover interesting user navigation patterns, which then can 

be applied to real world problems such as website 

improvement, additional topic/ product recommendations, 

customer behaviour’s study etc. This paper focuses the 

application of semantic web mining in web personalization. 
Web personalization system not only provides user a set of 

personalized pages but also gives user a list of domains the 

user may be interested in. Thus user can switch to different 

interests when surfing on the web for information. Besides 

this, web personalization has increased the accuracy of 

recommendations very significantly. 
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