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Motivations 

1. Avoidance of topic drift and enabling crossing tunnels are two 
main difficulties in focused crawling. 

 
2. High accuracy and recall rates are notable gaps in designing 
efficient focused crawlers. 

 
 

Front In
form Technol Electro

n Eng



Main idea 

1. Propose an improved Bayesian classifier with weights (BCW) that 
adds label weights to feature words, enhancing webpage 
classification accuracy. 

  
2. Design a content block segmentation (CBS) technique based on 
backtracking to enable crossing tunnels for accessing relevant 
webpages from low-relevance ones. 

 

 3. Develop a comprehensive priority evaluation (CPE) method of 
unvisited hyperlinks by considering relevance of anchor text, context 
of hyperlink, and webpage text. 
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Bayesian Classifier with Weights 
To improve webpage classification accuracy, label weights are 

incorporated into the Bayesian classifier, thereby reducing 
misclassification of webpages and preventing topic drift. The BCW 
method is as follows: 

(1) Assign weights to HTML label groups​ based on their 
importance in representing the webpage's topic. For example, title tags 
(<title>, <h1>) are assigned a weight of 2.0, while body text tags (<p>, 
<li>) receive a weight of 1.0.  See the table below for details： 
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(2) Calculate the weighted posterior probability​ for a webpage 
X={U1​,U2​,…,Un​} belonging to class Ci​ using the formula: 

 

 

 Lj​ is the weight of the label group containing feature word Uk ​, P(Ci) 
is the prior probability, and P(Uk​ | Ci​) is the conditional probability. 

(3) Determine the classification results of webpage X: 
                   𝐶𝐶 𝑋𝑋 = {𝐶𝐶𝑖𝑖|      𝑖𝑖

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎{𝑃𝑃 𝐶𝐶𝑖𝑖 × ∏ (𝑃𝑃 𝑈𝑈𝑘𝑘 𝐶𝐶𝑖𝑖 × 𝐿𝐿𝑗𝑗)𝑛𝑛
𝑘𝑘=1 | 𝑖𝑖 =

1, 2, … ,𝑚𝑚;   
                                     𝑈𝑈𝑘𝑘 𝑖𝑖𝑖𝑖 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑖𝑖𝑖𝑖 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗, 𝑗𝑗 ∈ {1, 2, … , 𝐽𝐽}}}. 

By applying the above method, BCW enhances the discrimination 
of topic-relevant webpages, significantly improving classification 
accuracy and reducing topic drift during focused crawling. 
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Content Block Segmentation 
To enable crossing tunnels, every webpage is segmented into 

content blocks, and hyperlinks are extracted from relevant blocks, even 
if the overall page is irrelevant. The CBS method is as follows: 

(1) Parse the webpage’s DOM tree and identify innermost <div> 
labels that contain no nested <div> elements.  

(2) For each content block Bi​, compute its topic relevance R(Bi​) 
using TF-IDF and VSM (similar to Eq. (3) in the paper).  

(3) If R(Bi​) > λ (λ = 0.30), proceed to extract all hyperlinks within Bi​. 

By applying the above method, you can obtain as many topic-
related web pages as possible from unrelated ones. 
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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: 
 
 

E(l) indicates the comprehensive priority value of the unvisited 
hyperlink l, R(G) represents the relevance of webpage text, R(AL) 
indicates the relevance of anchor text, and R(CL) denotes the 
relevance of link context. α, β, and γ are weight coefficients 
satisfying α + β + γ = 1. 

E (l) = αR(G) + βR(AL) + γR(CL) 
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Weights Bayesian Classifier-based 
Focused crawler with CPE and CBS 

Traditional crawlers, lacking tunnel traversal capability, may fail 
to access topic-relevant web pages hidden in irrelevant pages. 
Meanwhile, their classification accuracy is relatively low. 
Therefore, we propose a novel focused crawler termed BCW_CC 
that integrates Bayesian classifiers with weights, comprehensive 
priority evaluation (CPE), and content block segmentation (CBS) 
techniques. 

 
Its most important idea is that BCW_CC combines machine 

learning classification with fine-grained content analysis, enabling 
the crawler to extract relevant hyperlinks from specific content 
blocks even when the overall webpage is classified as irrelevant. 
This crossing tunnels’ mechanism significantly expands the 
coverage of topic-relevant webpage retrieval. 
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Experimental Results  
Table 2  Comparison of metric indices of the eight crawling algorithms at DP=15 000 
in the rainstorm disaster domain 

DP: number of downloaded webpages; RP: number of downloaded topic-
relevant webpages; AC: accuracy; AR: average topic relevance; SD:standard 
deviation.  
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Experimental Results  

Table 3  Comparison of five metric indices obtained by five crawling algorithms in 
the sports domain at DP=15 000 

DP: number of downloaded webpages; RP: number of downloaded topic-
relevant webpages; AC: accuracy; AR: average topic relevance; SD:standard 
deviation; RC: recall rate.  
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Conclusions 

1. Enhanced classification accuracy of pages through BCW​. The 
BCW improves webpage topic identification by incorporating HTML 
label weights, effectively reducing topic drift.  

 
2. Crossing tunnels via CBS.​ CBS enables extraction of relevant 

hyperlinks from specific content blocks, expanding coverage of 
topic-relevant content.  

 
3. Superior performance of BCW_CC.​ The integrated BCW_CC 

algorithm demonstrates high-performance crawling, significantly 
outperforming traditional methods in both accuracy and recall.  
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Conclusions 

The BCW_CC approach successfully addresses key 
challenges in focused crawling through synergistic 
integration of classification optimization and content analysis 
technologies, providing an effective solution for topic-specific 
information retrieval. 
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