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Motivation 
1. The problems of incomplete topic description and repetitive 
crawling of visited hyperlinks exist in traditional focused crawling 
methods. 

 
2. The current strategies used to guide crawling direction, such as 
breadth-first search (BFS), optimal priority search (OPS), and 
simulated annealing (SA), are prone to falling into local optima of 
the search. 

 
3.  It is possible that a crawler recursively crawls under a few 
hosts, resulting in premature convergence of the crawler and 
limitation to retrieve more topic-relevant webpages. 

Front In
form

 Technol E
lectro

n Eng



Main idea 
1. To solve the problems of incomplete topic description, we propose 
the strategy of building ontology based on  formal concept analysis 
(FCA)  to describe topics at the semantic and knowledge levels. 

  
2.  A comprehensive priority evaluation method based on Web text 
and link structure is designed to improve the assessment of topic 
relevance for unvisited hyperlinks. 

 

 3. To guide the direction of the crawler,  an improved tabu search 
(ITS) strategy with host information is presented to select the next 
hyperlink. 
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Ontology construction 
The detailed steps of ontology construction based on FCA are as 

follows: 

(1) select five keywords for the determined domain and search for 
keywords through search engines such as Baidu and Google to obtain  

the top 50 webpages of each search engine; 

(2) use the tool IK-Analyzer to perform word segmentation;  

(3) extract document sets and term sets that describe the topic;  

(4) build a document–term matrix, which is input into the tool  

ConExp (https://sourceforge.net/projects/conexp/) to generate a 
concept lattice and obtain a Hasse diagram; 
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(5) describe the hierarchical relations among concepts by ontology 
Web language (OWL) (https://www.w3.org/TR/owl-features/);  

(6) visualize the ontology by Protégé (https://protege.stanford.edu/). 

 

Applying the above method, we construct a tourism ontology and a 
rainstorm disaster ontology. The tourism ontology includes 61 concepts 
and a seven-level hierarchical structure. The rainstorm disaster 
ontology includes 50 concepts and a six-level hierarchical structure. 
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Comprehensive priority evaluation  

A comprehensive priority evaluation method is given to 
evaluate the topic relevance of unvisited hyperlink l. Its 
expression is shown as follows: 
 
 

P(l) represents the comprehensive priority value of the unvisited 
hyperlink l, R(Al) represents the topic relevance of anchor text Al of 
hyperlink l, R(pi) represents the topic relevance of webpage pi that 
contains hyperlink l, and PR(pl) is the PageRank (PR) value of 
webpage pl containing hyperlink l. 
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Flowchart of the proposed FCOITS algorithm 
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Focused crawler combining the FCOITS  
algorithm and host information 

It is possible that a crawler recursively crawls under a few hosts, 
resulting in premature convergence of the crawler and limitation to 
retrieve more topic-relevant webpages. We propose a new focused 
crawler that integrates host information into FCOITS, called FCITS_OH. 

 
 
Its most important idea is that at the beginning of FCITS_OH, the 

hyperlinks that are located under different hosts and have higher 
comprehensive priorities are selected as seed hyperlinks to avoid 
premature convergence of the algorithm. Front In
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Experimental results  
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Experimental results (Cont’d)  
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Conclusions 
1. The experimental results indicate that the use of domain ontology 
to describe topics proposed in this study can improve the level of 
description of crawling topics to a certain extent. 

2. This study proposes a comprehensive priority evaluation method 
of hyperlinks based on Web text and link structure, and 
experimental results show that this is an effective method for 
hyperlink evaluation. 

3. In order to address the shortcomings of traditional crawling 
methods, this study proposes the FCOITS and FCITS_OH crawling 
methods, and the results show that these two methods are high-
performance crawling strategies. 
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