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The World Wide Web (WWW) is popular and interactive medium to propagate information today. 
When a user makes a query from search engine, it generally returns a large number of pages in 
response to user queries. This result-list contains many relevant and irrelevant pages according to 
user’s query. As user impose more number of irrelevant pages in the search result-list, to assist the 
users to navigate in the result list, various ranking methods are applied on the search results. The 
search engine uses these ranking methods to sort the results to be displayed to the user. Information 
Retrieval is the activity of obtaining information resources relevant to an information need from a 
collection of information resources. Therefore in this paper an Approach to integrate web content, 
Web structure mining which takes into account the hyperlinks of the web pages & Web server log 
files to discover useful information is proposed. The work will focus on the problem of improving 
the performance of information retrieval in web search engine results.  
 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 
 
 
 

 
 
 
 

 

INTRODUCTION  
 

The World Wide Web contains several billions of information 
and is still growing at a very faster rate as most of the people 
use the internet for retrieving interesting document. But most of 
the time, they lose their temper by getting lot of insignificant 
document even after navigating several links. Thus developing 
user friendly tool for retrieving the relevant content without 
accessing the complete data on the outset has become an 
important concern among the Web mining research 
communities [1, 2]. Searching is considered a very important 
aspect of the Internet. In the age of Google, Yahoo!, Bing and 
others where each one of them is trying to outdo the other in 
terms of performance for their search engines, it is apparent 
that search and its related technologies is an important research 
area. There are tens and hundreds of search engines available 
but some are popular like Google, Yahoo, Bing etc., because of 
their crawling and ranking methodologies. The search engines 
download, index and store hundreds of millions of web pages. 
They answer tens of millions of queries every day. So Web 

mining and ranking mechanism becomes very important for 
effective information retrieval [26]. The searching usually 
involves searching over large content on the web [25]. In 
today's age, where the amount of information available on the 
Internet is millions of Giga-bytes, it becomes highly necessary 
to implement efficient search techniques in order to index and 
rank such massive amounts of data. There are different 
aspects/parts which are involved in implementing a successful 
and efficient search engine [9, 10, 16]. The different steps 
involved are: Crawling the Internet for all the data, indexing all 
the data according to a certain efficient model, Ranking of 
these indexed documents to give a clear demarcation between 
the documents which are more frequently viewed to the ones 
that are not and displaying the appropriate results. There are 
three kinds of information that have to be dealt with when any 
user is accessing any web site [3,11,13]. So the three types of 
information are based on content of data, structure of data and 
log data. Based on these three types information, research area 
of web mining has been divided into web content mining, web 
structure mining and web usage mining [2,13]. Web content 
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mining is the process of extracting knowledge from the content 
of documents or their descriptions. Web structure mining is the 
process of inferring knowledge from the World Wide Web 
organization and links between references and referents in the 
Web. Technically Web usage mining is the process of 
extracting useful information from web server logs i.e. user’s 
history [3, 15] also known as Web Log Mining [4]. 
  

Related Work 
 

World Wide Web has become a powerful platform to store and 
retrieve information as well as mine useful knowledge. Due to 
the properties of the huge, diverse, dynamic and unstructured 
nature of Web data, Web data research has encountered a lot of 
challenges. Characteristics of web and various issues on web 
content mining are presented in [1].  
 

R. Kosala & H. Blockeel presented a survey related to the 
research in the area of Web mining; they focused on the term 
Web mining and suggested three Web mining categories.  
 

In [6] Z. Lu & H. Zha States those different users may have 
different search goals when they submit a query to a search 
engine. The inference and analysis of user search goals can be 
very useful in improving search engine relevance and user 
experience. Here a novel approach to infer user search goals by 
analyzing search engine query logs was proposed.  
 

Ida Mele [7] proposed that Data, stored in server logs, 
represents a valuable source of information. The research 
focuses on two important issues: improving search-engine 
performance through static caching of search results, and 
helping users to find interesting web pages by recommending 
news articles and blog posts. 
 

A novel approach using weighted technique [9] is introduced to 
mine the web contents catering to the user needs. Experimental 
results prove that the performance of the proposed approach in 
terms of precision, recall and F-measure is high when 
compared to other search engine results. Algorithm used is 
Relevancy and Weight based approach.  
 

A new method is presented in [14] to identify navigation 
related Web usability problems based on comparing actual and 
anticipated usage patterns. The actual usage patterns can be 
extracted from Web server logs and then applying a usage 
mining algorithm to discover patterns among actual usage 
paths. 
 

W. Xing and A.Ghorbani [17] proposed a Weighted Page Rank 
(WPR) algorithm which is an extension of the Page Rank 
algorithm. This algorithm assigns a larger rank values to the 
more important pages rather than dividing the rank value of a 
page evenly among its outgoing linked pages. Each outgoing 
link gets a value proportional to its importance. The importance 
is assigned in terms of weight values to the incoming and 
outgoing links. 
 

In [18] S. Nimgaonkar & S. Duppala presented detailed study 
about web Mining and web content mining also present a 
comprehensive survey of some of the techniques of web 
content mining used in real time for the extraction of structured 
and semi-structured data. 
 

Hao Chen and Susan Dumais [22] developed a user interface 
that organizes web search results into hierarchical categories. 
Automatic text classification technique was used to classify 
arbitrary search results. 
 

T. Joachims [23] proposed an approach to automatically 
optimizing the retrieval quality of search engine using click-
through data stored in query logs and the log of links the users 
clicked on in presented ranking. 
 

R.Bhushan and R.Nath [24] presented a web recommendation 
approach based on learning from web logs and recommends 
user a list of pages which are relevant to him by comparing 
with user’s historic pattern. Search result list is optimized by 
re-ranking the result pages.  
 

Web Mining Approach 
 

Oren Etzioni [11] was the person who coined the term Web 
Mining first time. Web mining is also a cross point of database, 
information retrieval and artificial intelligence. The most 
common way of representing text documents is using the 
Vector Space Model (VSM) [28], where each document is 
represented as a feature vector, which length corresponds to the 
number of unique attributes used for representing documents in 
the collection. Each vector component, that is, each feature, has 
an associated weight which indicates the importance of that 
attribute to characterize or represent the document. Web 
mining is the Data Mining technique that automatically 
discovers or extracts the information from web documents.  
 

Web Mining Taxonomy 
 

Web Mining can be broadly divided into three distinct 
categories, according to the kinds of data to be mined: 
 

Web Content Mining  
 

Web content mining is the process of extracting useful 
information from the contents of web documents. Web Content 
Mining (WCM) is concerned with the retrieval of information 
from WWW into more structured form and indexing the 
information to retrieve it quickly [9, 18]. These web documents 
are collection of images, audio, video, text and structured 
records (such as tables and lists). Web content mining has the 
following approaches to mine data (1) Unstructured text 
mining, (2) structured mining, (3) Semi structured text mining, 
and (4) Multimedia mining [35].  
 

Web Structure Mining  
 

Web structure mining generates structured summaries about 
information on web pages. It shows the links from one web 
page to the other web page, known as hyper link [17, 37]. A 
hyperlink is a structural unit that connects a location in a web 
page to a different location, either within the same web page or 
on a different web page. Intra-document web pages connect 
different parts of web pages using hyper link. Inter-document 
web pages connect two different web pages using hyperlink 
[37]. The popularity of the web page is generally measured by 
the fact that a particular page should be referred by large 
number of other pages and the importance of web pages may 
be adjudged by a large number of out links contained by a 
page.  
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Web Usage Mining 
 

Web Usage Mining (WUM) is responsible for recording the 
user profile and user behavior inside the log file of the web. 
Web usage mining process is used to extract useful information 
from the data which is derived by the user while surfing on the 
Web [4, 6, 7]. It extracts data stored in server access logs, 
referrer logs, agent logs, client-side cookies, user profile and 
meta-data.  
 

EXISTING METHODOLOGY OF INFORMATION 
RETRIEVAL USING WEB SEARCH ENGINE 
 

An information retrieval process begins when a user enters a 
query into the system [25, 36]. To retrieve required information 
from World Wide Web, search engines perform number of 
tasks based on their respective architecture [4, 5]. The web 
search engine represents the user interface needed to permit the 
user to query the information. It is the connection between user 
and the information repository when user sends query to search 
engine and returns a list of documents where the keywords 
were found. The search results are generally presented in a line 
of results often referred to as Search Engine Result Pages 
(SERPs). There are 3 important components in a search engine. 
They are Crawler, Indexer and Ranking mechanism. The 
crawler is also called as a robot or spider that traverses the web 
and downloads the web pages which are sent to an indexing 
module that parses the web pages and builds the index based on 
the keywords in those pages. When a user types a query using 
keywords on the interface of a search engine, the query 
processor component match the query keywords with the index 
and returns the URLs of the pages to the user. But before 
showing the pages to the user, a ranking mechanism is done by 
the search engines to show the most relevant pages at the top 
and less relevant ones at the bottom. The search engines 
consider two main areas when determining what the website is 
about and how to prioritize it [36]. 
 

1. Content on the website: Information about what topics 
the website specializes in and scanning its code for 
certain tags, descriptions and instructions. 

2. who’s linking to the site: The more inbound links a 
website has, the more influence or authority it has. 
Essentially, every inbound link counts as an increase 
in priority for that websites content. Also, each 
inbound link holds different weight [30].  

 

The Search Engine Results Page (SERP) is then listed in order 
of most relevant. If the same search is conducted on different 
search engines, chances are that different results could be seen 
on the SERP. This is because each search engine uses their own 
algorithm that considers multiple factors in order to determine 
what results to show in the SERP when a search query is 
entered. A few factors that a search engine algorithm may 
consider when deciding what information to show in the SERP 
include: 
 

 Geographic location of the searcher & its Historical 
performance (clicks, etc.) 

 Link quality & Link type 
 Webpage content (keywords, tags, pictures) & Back 

end code or HTML of webpage. 
 

 

Issues Related To Information Retrieval From Web 
 

Keeping information organized is an important issue to make 
information retrieval easier. Although the information we need 
is sometimes available on the Web, this information is only 
useful if we have the ability to find it. Current search engines 
return lists of ranked  url’s with their title and their snippet (a 
short description of the document), but still fail to find relevant 
contents and to present them in an organized way, therefore the 
user is required to go through the extensive list of the retrieved 
results to satisfy its needs[11]. Most search engines perform in 
a query-triggered way that is mainly on a basis of one keyword 
or several keywords entered. Sometimes the results returned by 
the search engine don’t exactly match what a user really needs 
due to the fact of the existence of the homology. To improve 
the Internet service quality and increase the user click rate on a 
specific website, thus, it is necessary for a Web developer or 
designer to know what the user really wants to do, predict 
which pages the user is potentially interested in, and present the 
customized Web pages to the user by learning user navigational 
pattern knowledge. Therefore, the main problem is regarding 
the retrieval of relevant web pages. One of the Solutions to this 
is the combine approach of Web Usage Mining, Web Content 
Mining and Web Structure Mining for Enhancing Search-
Result Delivery. Therefore the main aim of the proposed 
research work is to design an efficient approach to improve the 
performance of information retrieval in web search engine 
results [40] that is able to reorder the web documents 
effectively [11].  
 

Architecture Design of the Proposed Methodology 
 

Most of the research work is focused only on web usage 
mining, web content mining or web Structure mining for 
Enhancing Search-Result Delivery, for improving the 
performance of Information Retrieval in web search engine 
results. Combine approach of Web Usage Mining, Web 
Content Mining and Web Structure Mining for Enhancing 
Search-Result delivery is not considered. In this research work 
emphasis will be given on information retrieval based on the 
combine approach of Web content– free text, Web structure–
hyperlinks, and Web usage-web log data.This is to increase the 
accuracy factor and relevancy in retrieval of information from 
web. For Web Content mining a term-based weighted 
technique will be used to mine the web contents which will 
improve the performance of web search engine results in terms 
of  precision, recall and F-measure notations. In web structure 
mining, Weighted Page Rank algorithm (WPR) takes into 
account for the importance of both the in-links and the out-
links of the pages which distributes rank scores based on the 
popularity of the pages. Web Logs are important for 
information repositories, which will record the user activities 
on search results to infer user search goals by analyzing search 
engine query logs. This technique provides a framework to 
discover different user search goals for a query by clustering 
the proposed feedback sessions. Feedback sessions are 
constructed from user click-through logs and can efficiently 
reflect the information needs of users. The Search result is 
optimized by re-ranking the search result pages. This proposed 
system proves to be efficient as the pages desired by the user 
will be on the top priority in the search result list.  
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Hence the research will carry out the work to design an 
efficient approach to improve the performance of information 
retrieval in web search engine results. The proposed 
methodology can be incorporated within a web based search 
engine to provide better performance. 
 

CONCLUSION 
 

Web mining is a growing research area in the mining 
community. Retrieving relevant content from the web is a very 
common task. However, the results obtained, by most of the 
search engines do not necessarily produce result that is best 
possible catering to the user needs. To extract the specific data 
from web, the three categories Web Content Mining, Web 
Structure Mining and Web Usage Mining of web mining play a 
major role. The proposed methodology, in this paper focuses 
on the integrated approach of Web content– free text, Web 
structure–hyperlinks, and Web usage-web log data to improve 
the performance of information retrieval in web search engine 
results; this work will focus on mining of the useful 
information as per the user query from the web documents. 
Finally the Search result is optimized by re-ranking the search 
result pages. This proposed system proves to be efficient as the 
pages desired by the user will be on the top priority in the 
search result list. 
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