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Abstract—  The World Wide Web (WWW) contains large amount 
of information due to the increase of web pages. Extracting 
relevant information from web requires suitable search strategies. 
Conventional search engine are not suitable anymore. Web 
documents that are suitable to predefined user interest topics are 
extracted from web by using focused crawler based on seed URLs 
selection. Ontology is a formal specification of knowledge by a set 
of concepts with in a domain and their semantic relationship. 
Different Ontologies are developed by developer for a same domain 
differently. In this paper we survey and review issues related to 
focused crawling strategies in semantic web. 
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I. INTRODUCTION

Semantic Web: The semantic web describes the meaning of 
information that can be understood by people and computer 
machine. The semantic web uses RDF to describe web 
resources with background in logic and artificial intelligences. 
The utility of semantic web depends on three issues such as 
existence of data; user can retrieve the data, quality. Ontology 
is a formal explicit representation of concepts in domain 
properties of each concept describes the characteristics and 
attributes of the concepts known as slots. Conceptualization is 
a description of concepts and relationship exists. Ontology is 
the platform for sharing the knowledge of domain that helps 
the machine to make intelligent decision. 

Limitations of Current Web: 

 The web content lacks proper structure for
representation.

 Uncertainty of information.
 Usability to deal with enormous number of users and

content ensuring trust at all levels.
 Incapability of machines to understand the

information due to lack of a universal format.

Focused Crawler: Web crawler is an application program 
download web pages when seed URL is given as input. 

Focused crawler crawls through domain specific pages. 
Focused crawlers selectively look for large number of relevant 
documents on that specific domain and effectively discard 
irrelevant documents and hence leading to significant savings 
in both computation and communication resources, and high 
quality retrieval results [15]. Focused crawling approach 
improves the precision and recall of expert search on the Web. 
Early focused crawlers use domain keywords to find the page 
is relevant or not.  The focused crawler is enhanced by using 
ontology to detect the relevant score for links before 
downloading. They extract and order the previously download 
documents using ontology by computing the page relevance. 

Challenges in Focused Crawler: 
 Crawler wants to crawl through large number of

dynamic web pages. 
 Crawler have to maintain count how frequently 

revisit page.
 It should select correct URL for extracting relevant

information.
 Rank and order the relevant URLs to determine the

relevance of a web page.

Seed URLs: Seed URL with topic of user queries are the main 
parameter of a focused web crawler. We start with web page 
to find link to other pages. Starting URL called Seed URL. 
Selecting proper seeds increase number of pages, so crawler 
will discover and result in collection with more good pages 
and less bad pages. Unvisited URL called frontier. Select seed 
URL which has high hub score and authority score. Seed URL 
connect many other web pages to assure higher recall and 
precision of focused crawler.  

The seed URLs of an interested topic can be deduced from a 
search result of a selected search engine. Seed URLs do not 
contain relevant web pages; the crawler has less possibility to 
find many other relevant ones.  

This paper is organized as follows. Some related research 
works are briefly reviewed in Section 2. Conclusion is drawn 
in section 3. 
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II. RELATED WORK

This section deals with the issues of selecting seed URL of 
Focused Crawler. The Seed URL selection is one of the 
bottlenecks in the research of semantic field. Recently, some 
interesting techniques and methodologies are focus on the 
interoperability among the domain specific data sources.  

2.1 HITS 
Jon Kleinberg proposed the HITS algorithm. HITS stands for 
Hyperlink-Induced Topic Search. HITS are a link analysis 
algorithm for rating web pages. Good hub represented a page 
that pointed to many other pages, and a good authority 
represented a page that was linked by many different hubs [3]. 
Selecting seed URL set based on authority web pages. [12] In 
the HITS algorithm, the most relevant pages are retrieved to the 
search query called the root set which is obtained by taking the 
top n pages returned by a text-based search algorithm. A base 
set is formed by augmenting the root set with all the web pages 
that are linked from it. The web pages in the base set and all 
hyperlinks form a focused sub graph. The HITS computation is 
performed only on this focused sub graph. Rank is calculated 
by computing hub and authorities score of the pages in order of 
their relevance. Authority score estimates the value of the 
content of the page. Hub score estimates the value of its links 
to other pages. 

Advantages 
 Returned pages have high relevancy and importance.
 Ability to rank pages according to the query topic,

able to provide more authority and hub pages.

Disadvantages 
 Query dependent
 Problem of topic drift
 Time consuming
 Spammed easily 

2.2 Formal Concept Analysis 
Wille’s FCA is a conceptual framework and based on lattice 
theory [2] .The FCA method defines formal contexts to 
represent the relationships between objects and attributes in a 
domain. FCA analyzes data which describe relationship 
between a particular set of objects and attributes. The 
applications of FCA method are   text processing, ontology 
generation, ontology merging etc. It includes contributing 
context, and translating context into the concept lattice. Formal 
context in FCA is a triple K = (G, M, I) where G is a set of 
objects, M is a set of attributes and the binary relation I ⊆ G × 
M shows which objects possess which attributes. A concept 
lattice is a collection of formal concepts in the data which are 
hierarchically ordered by a sub concept-super concept relation. 

Advantages 
 Helps to discover meaningful data in binary relations.
 Can be visualized with Concept Lattices.

Disadvantages 
 Context with fewer attributes.
 Extraction of all concepts infeasible for large

contexts.

2.3 HCONE-merge 
Kotis and Vouros [10] proposed HCONE-merge approach 
which is used for ontology merging. This approach uncovers 
the intended informal meaning of concepts specified in 
ontology by mapping them to WordNet senses. WordNet 
senses realize the informal, human-oriented intended meaning 
of the corresponding concepts. Linguistic and structural 
knowledge about ontologies are exploited by the Latent 
Semantics Indexing method (LSI).The HCONE-merge 
approach requires humans to validate the computed intended 
meaning of every concept in the ontology. 

Advantage 
 It supports the mapping/merging of ontologies in

absence of reference ontology.

Disadvantage 
 Highly technical domain ontologies terms do not

have an entry in WordNet resulting in poor
performance of the method.

2.4 Shark-Search 
In Fish-Search algorithm, Web agents are like the fishes in 
sea. If the page is not relevant, its child links receive a low 
preferential value.  Fish gain energy when a relevant 
document found. But the limitations in Fish-Search are it 
assigns discrete relevance scores and low discrimination of the 
priority of pages. Shark-Search is a modification of Fish-
search by assigning real-valued relevance scores based on 
ancestral relevance score, anchor text and textual context of 
the link. Child inherits a discounted value of the score of its 
parent, and this score is combined with a value based on the 
anchor text. 

2.5 PageRank 
The original PageRank algorithm was proposed by Lawrence 
Page and Sergey Brin [16]. PageRank depends on link 
structure of the web pages. PageRank does not rank web sites 
as a whole, but is determined for each page individually. 
Further, the PageRank of page A is recursively defined by the 
PageRank of those pages which link to page A. The Page 
Rank considers the back link in deciding the rank score. The 
page rank is given by  
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PR(A) = (1-d) + d (PR(T1)/C(T1) + ... + PR(Tn)/C(Tn))   (1) 

PR(A) is the PageRank of page A, 

PR(Ti) is the PageRank of pages Ti which link to page A, 

C(Ti) is the number of outbound links on page Ti  

d is a damping factor which can be set between 0 and 1. 

Advantages 
 Query-time cost of incorporating precomputed

PageRank importance score for a page is low.
 Less susceptible to localized link spam.

Disadvantages 
 Results come at the time of indexing and not at the

query time.
 Dangling Links.

2.6 InfoSpider 
Monge[6] proposed a web crawler-InfoSpider, dynamic web 
search multi agent system. The user queries are submitted to a 
general search engine, InfoSpider returned result set as the 
candidate set of the seed URLs. InfoSpider complement 
traditional index based search engines using agents at the user 
side. An agent is initialized for every link and analyses the 
links by computing the similarity of the text around the link 
with the query using neural net. The next link is chosen with a 
probability proportional to the similarity score. The neural net 
weights are adjusted by the relevance of the new page’s 
content so that the agent updates its knowledge.   

2.7 Breadth-First 
Breadth-First algorithm uses the frontier as a FIFO queue and 
maintains the crawling links in the order in which they are 
encountered. It maintains a frontier of known URLs as a 
priority queue sorted by the cosine similarity between the 
topic and the page where the URL was found. The crawler can 
add only one link from a crawled page when the frontier is 
full. Breadth-first crawling checks each link on a page before 
proceeding to the next page. 

2.8 Decision Tree 
Decision tree is the classification technique. This classifier is 
used for computing the relevance of the pages in the graph. It 
first creates a decision tree based on training data set. The 
decision tree construction is done by the ID3 method, 
analyzing the terms of the anchor text of all the links in the 
graph. The link prioritization is done with the help of a 
decision tree which is trained by a web graph provided by the 
user. It is not suitable for large scale focused crawling; 
instead, it is designed to crawl into a limited portion of the 
web. 

Disadvantage 
 Decision trees create a complex model which cannot

be generalized well and to overcome this we need to
implement pruning.

2.9 Eigen Rumor Algorithm 
The rank scores of blog entries as decided by the page rank 
algorithm is often very low so it cannot allow blog entries to 
be provided by rank score according to their importance.  To 
resolve these limitations, an Eigen Rumor algorithm [11] 
provides a rank score to every blog by weighting the scores of 
the hub and authority of the bloggers depending on the 
calculation of Eigen vector.   

Advantage 
 High for blog ranking.

Disadvantage 
 It is most specifically used for blog ranking not for

web page ranking.

III. CONCLUSION

Selecting suitable Seed URL for Focused Crawler is an 
important issue in semantic web. This paper presented a scope 
of various Focused crawling strategies strength and 
weaknesses. Future enhancements are made to overcome 
challenges of existing approaches competently. User-interest 
Ontology based semantic search engine are able to handle the 
web search problems successfully.  
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