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Abstract
In this modern world technology enhancement is growing due to 
that internet usage is continuously increasing. The main aim of 
focused web crawler is to visit unvisited URL to check whether 
it is relevant to search topic or not and avoid the irrelevant web 
documents and reduce network traffic. Even large search engines 
cover only a portion of the publically available data on web. The 
effective relevance prediction can help to avoid downloading and 
visiting many irrelevant pages. In this paper links related to the 
topic are taken and different attributes relevancy is calculated 
which is URL words relevancy, anchor text relevancy, parent 
pages relevancy, and surrounding text relevancy and analyzed 
by different algorithms like Neural Network, Decision Tree 
Induction and Naïve Bayes Classifier.The comparative analysis 
of these algorithms based on accuracy, complexity and time is 
also discussed.
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I. Introduction
The World Wide Web is a network which provides the information. 
The www is a combination of billions of related documents 
formatted using HTML. In a Web, a user views the Web pages that 
contains images, text and other multimedia and navigates between 
them using hyperlinks [6].When you ask a search engine to get the 
desired information, actually searches through the index which 
it has created and does not actually searches through the Web. 
Different search engines uses different ranking results because 
not every search engine uses the different algorithm to search[7].
The information can be used to collect more on related data by 
intelligently and efficiently choosing what links to follow and what 
pages to discard. This process is called Focused Crawling [1]. A 
focused crawler tries to identify the most promising links, and 
ignores off-topic documents. In order to achieve topic specialization 
of high quality, logic behind focused crawling tries to imitate the 
human behaviorwhen searching for a specific topic [8].

II. Focused Web Crawling
Focused Web crawling is integrated piece of infrastructure for 
search engines.Knowledge workers are available more in India.
Indians are working in all over the world in Knowledge seeking 
Industries [9]. In Indians day-to-day life, they seek for a search 
engine to gather knowledge. Search Engines are the main source of 
information used by Indians to gather knowledge. Search engines 
are intended to help users find relevant information on the Internet. 
Typically users summit a query to a search engine, which returns 
a list of links to pages that are most relevant to the query. the web 
is changing all the time due to the appearance of new documents 
and the disappearance or changing of old ones, crawlers need to 
work incrementally and continuously avoiding repeating jobs [1]. 
A Web crawler starts with a list of URLs to visit, called the seeds. 
As the crawler visits these URLs, it identifies all the hyperlinks 

in the page and adds them to the list of URLs to visit, called 
the crawl frontier. URLs from the frontier are recursively visited 
according to a set of policies.

III. Crawling Policies
The Web crawler is the outcome of a combination of policies:

A. Selection Policy
That states which pages to download; even large search engines 
cover only a portion of the publicly available part.

B. Re-Visit Policy
That states when to check for changes to the pages, The Web has 
a very dynamic nature, and crawling a fraction of the Web can 
take weeks or months. By the time a Web crawler has finished 
its crawl, many events could have happened, including creations, 
updates and deletions. 

C. Politeness Policy
That states how to avoid overloading sites. If a single crawler is 
performing multiple requests per second, a server would have a 
hard time keeping up with requests from multiple crawlers.

D. Parallelization Policy
A parallel crawler is a crawler that runs multiple processes 
in parallel. The goal is to maximize the download rate while 
minimizing the overhead from parallelization and to avoid repeat 
download.

IV. Crawling Process
A Search Engine Spider is a program that most search engines 
use to find what’s new on the Internet. Google’s web crawler is 
known as Googlebot. There are many types of web spiders in 
use, but for now, we are only interested in the Bot that actually 
“crawls” the web and collects documents to build a searchable 
index for the different search engines. The program starts at a 
website and follows every hyperlink on each page.So we can say 
that everything on the web will eventually be found and spider, as 
the so called “spider” crawls from one website to another. Search 
engines may run thousands of instances of their web crawling 
programs simultaneously, on multiple servers. When a web crawler 
visits one of your pages, it loads the site’s content into a database. 
Once a page has been fetched, the text of your page is loaded into 
the search engine’s index, which is a massive database of words, 
and where they occur on different web pages. Basically three steps 
that are involved in the web crawling process:- 

The search crawler starts by crawling the pages of your • 
site.
Then it continues indexing the words and content of the • 
site.
Finally it visits the links (web page addresses or URLs) that • 
are found in your site.

When the spider doesn’t find a page, it will eventually be deleted 
from the index. However, some of the spiders will check again 
for a second time to verify that the page really is offline. The first 
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thing a spider is supposed to do when it visits your website is look 
for a file called “robots.txt”. This file contains instructions for the 
spider on which parts of the website to index, and which parts to 
ignore. The only way to control what a spider sees on your site is 
by using a robots.txt file. All spiders are supposed to follow some 
rules, and the major search engines do follow these rules for the 
most part. Fortunately, the major search engines like Google or 
Bing are finally working together on standards. When the Google 
spider looked at an HTML page, it took note of two things:

The words within the page• 
Where the words were found• 

V. Related Work
Relevance calculator calculates relevance of a page related to topic 
and assigns score to URLs extracted from the page. Topic filter 
analyzes whether the content of parsed pages is related totopic 
or not. If the page is relevant, the URLs extracted from it will be 
added to the URL queue, otherwise added to the irrelevant table 
and this approach has better performance than the BFS crawler [4]. 
A relatively more recent type of focused crawlers adopts learning-
based approaches to relevance prediction. InfoSpiders and Best-
First are the examples of focused crawling methods. The difference 
between them is that InfoSpiders uses Neural Networks, while 
Best-First method applies VSM to compute the relevance between 
candidate pages and the search topic. Shark-Search crawlers may 
be considered as a type of Best-First crawlers, but the former has 
a more complicated function for computing the priority values. 
In [2], Best-First was shown most successful due to its simplicity 
and efficiency. N-Best-First is generalized from Best-First, in 
which N best pages are chosen instead of one[5]. To determine 
whether an unvisited URL is relevant to the search topic. Effective 
relevance prediction can help avoid downloading and visiting 
many irrelevant pages. New learning-based approach which uses 
the Naïve Bayes classifier as the base prediction model to improve 
relevance prediction in focused Web crawlers is used. A learning-
based focused crawler has learning ability to adapt to its search 
topic and to improve the accuracy of its prediction of relevancy of 
unvisited URLs. New learning-based focused crawling approach 
that uses four relevance attributes to predict the relevance and 
if additionally allowing dynamic update of the training dataset, 
the prediction accuracy is further boosted [3]. The work is most 
related to [3]. In [4], a classical focused crawler was proposed. 
Several improvements in terms of speed and prediction accuracy 
were made in [3] and resulted in a learning-based crawler. In 
[4], out-links carry relevance scores from the originating/parent 
pages. However, irrelevant pages are not ignored immediately, 
but exploited for discovering new relevant pages led from these 
irrelevant pages. This mechanism will be discussed and used in 
implementation. In this two more classifiers are added which 
are Neural Network and Decision Tree Induction to improve the 
results.The relevance attributes, i.e., parent pages and surrounding 
texts, anchor text and url word relevancy.

VI. Proposed Work
In this section, first of all discuss two major issues. First, 
discuss the training set preparation, which contains values 
of the aforementioned four relevance attributes: URL words 
relevancy,

Fig. 1: Classifier’s Inputs and Outputs

Anchor text relevancy, parent pages relevancy, and surrounding 
text relevancy,
Besides the class label for each seed page (relevant=Yes or 
irrelevant=No). Second, we train the classifiers using the training 
set, and then apply the trained classifier to predict the relevancy 
of unvisited URLs with regard to the crawling topic.

A. Relevant Seed URLs Generation
Fig. 2 shows the process of generating relevant seed URLs. First, 
the topic words, Genetic DNA, are sent as query to search engines. 
Then, the top URLsresulted from each search engine are selected 
as candidate seed URLs. URLs that appear in the result list of 
at least two of the three search engines are then considered as 
relevant seed URLs.

Fig. 2: Relevant Seed URLs Generator

B. Irrelevant Seed URLs Generation
To train the classifiers, the training set shall contain irrelevant 
seed URLs as well. Use the same process to generate relevant 
seed URLs. This time, “Genetic DNA” is sent as the query .The 
last two URLs in Table 2 are examples of irrelevant seed URLs.

C. Creation of Topic Keywords Weights Table
A set of weighted keywords to more adequately represent search 
topic. This set of keywords is 

Table 1: Topic Keywords Weight Table
S.No Keyword Weight
1 DNA 1
2 Genetic .9168
3 Family .7084
4 Ancestor .6668
5 History .3334
6 Micro .1043
7 Bio .4168

called topic keywords and will be stored in a table named Topic 
Keywords Weight Table 1.To find the topic keywords and their 
weights, the following steps are applied:

All the seed pages that are stored in the training set are 1. 
downloaded and parsed.
After eliminating all stop words such as “the” and “is”.  2. 
The tf×idf weighting method is used to give each term 3. 
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aweight. In this method, tf measures the frequency of term 
“t” in a page, and idf varies inversely with the number of 
pages that contain “t”. Mathematically, idf is defined by the 
following equation: 

 idf = log (N/n)    (1)
 Where N is the total number of documents and n is the  
 no of documents thatcontain “t”.

The top 7 keywords that have the highest weights are selected 4. 
as the topic keywords.
The7 weighted keywords are normalized using the following 5. 
equation (2), where is the weight of keyword i, andthe highest 
weight among all the keywords.

    (2)
Finally, the 7 selected weighted keywords are stored in the 6. 
Topic Keywords Weights Table as shown in Table1.

D. Calculation of Seed Pages’ Relevance Attributes
This subsection describes how to calculate values for the 4 
relevance attributes in our training dataset.

1. URL Words Relevancy
URL words are the words that comprise the link. To find the 
relevancy of the URL words to the search topic, the following 
steps are applied:

Fig. 3: URL Words Relevancy Computing
Each URL is tokenized using ‘/’, ’&’,‘?’ and other appropriate i. 
delimiters.
The URL Words Weights Table is created in 2 steps:ii. 
Copy all topic keywords into the table.• 
Then for each word, if it is also an URL word, assign it the • 
same weight as that in the Topic Keywords Weights Table; 
otherwise assign 0. 
The Topic Keywords Weights Table and the URL Words iii. 
Weights Table are then sent as inputs to the cosine similarity 
function, to compute the relevance measure of the URL 
wordsrelevance attribute, and the computed result will be 
filled into the corresponding column in Table 2.
Similarityiv. 

B. Anchor Text Relevancy
The anchor text of an URL is the visible and clickable text of 
hyperlink. To compute the Anchor text relevancy, the following 
steps are applied:

The anchor texts of each seed URL are extracted from the 1. 
first 5 parent pages, from which the keywords are further 
extracted.
An Anchor Text Keywords Weights Table for each URL is 2. 
created using basically the same approach as for the URL 
Words Weights Tables.
The Anchor Text Keywords Weights Table and the Topic 3. 
Keywords Weights Table are then sent to the cosine similarity 
function for computing the anchor text relevancy of the seed 
URL.

C. Parent Pages Relevancy
We now discuss the computing of the relevancy measures of the 
parent pages of the seed URLs in the training set. The way for 
computing this relevancy attribute is slightly different from that 
for the URL words relevancy and the anchor text relevancy. The 
following procedure is applied for this purpose:

The contents of the first 5 parent pages of each seed URL 1. 
are extracted.
The top 7 weighted keywords in the parent pages are extracted 2. 
in the same way as for the Topic Keywords Weights Table, 
resulting in a table called Parent Pages Keywords Weights 
Table.
An adjusted version of this table, named the Adjusted Parent 3. 
Pages Keywords Weights Table, is created using the Topic 
Keywords Weights Table and the Parent Pages Keywords 
Weights Table as in the following: first, copy all keywords 
from the Topic Keywords Table; second, for the words that 
also appear in the Parent Pages Keywords Weight Table, copy 
their weights from there; lastly, for the remaining words, 
assign 0 as their weights. Figure 4 illustrates this step.
Send both the Adjusted Parent Pages 4. 
Keywords Weights Table and the Topic Keywords Weights.5. 
Table as inputs to the cosine similarity function.

Fig. 4: Deciding the Parent Pages Relevancy

Surrounding Text Relevancy: The surrounding text of an URL 
is the text before and after the URL in the parent pages. In 
implementation, simply take the 20 non-stop words before and 
after the anchor text. To computethe surrounding text relevancy 
for each seed URL, same procedure which is similar to the above 
procedure that computes the parent pages relevance values
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Table 2: A Sample of the Final Training Set

Figure shows the system framework of proposed work. Approach 
of implementing focused crawler is to optimize search results 
according to relevancy.

Fig. 5: System Framework of Proposed Work

The URL queue obtained from normal search is processed to 
find out the specific attributes namely, parent text relevancy, 
surrounding text relevancy, anchor text relevancy, and URL text 
relevancy. These attributes are weighed and classified according 
to a predefined weight table. A full training data set is prepared 
from the table of classified URLs. The training data set is prepared 
according to a keyword table. Further classification of relevance 
of the URL set is done according to certain classifiers.

VII. Experimental Results and Discussion
In this paper links related to the topic are taken and different 
attributes relevancy  is calculated which is URL words relevancy, 
anchor text relevancy, parent pages relevancy, and surrounding 
text relevancy and analyzed by different algorithms like Neural 
Network, Decision Tree Induction and Naïve Bayes Classifier.
The comparative analysis of these algorithms based on accuracy, 
complexity and time is also discussed. The precision rate of 
NN,DTI and NB is compared with graph below.

Fig. 6: Precision Rate Comparison of NN, NB and DTI

Fig. 5 depicts the comparison of previous three graphs which 
shows the value with help of naïve bays, decision tree and neural 
networks respectively. In which Neural Network results better 
values as compare to the Naïve Bayes and Decision Tree. Same 
time the graph represents the lowest values of Naïve Bayes in 
the comparison of precision rate of others. As well as the graph 
shows the average precision rate of decision tree, this is lower than 
neural network and higher than Naïve Bayes. Time is the measure 
of durations of events and the intervals between them.The time 
taken by NN, DTI and NB is compared with graph below:

Fig. 7: Time Comparison of NN, NB and DTI

Fig. 6 depicts the comparison of threeclassifiers which are naïve 
bays, decision tree and neural networks. In which neural network 
results better time values as compare to the naïve bayes and 
decision tree. Same time the graph represents the lowest values 
of decision tree in the comparison of time values of others. As 
well as the graph shows the average time rate of Naïve Bayes. 
This is lower than Neural Network and higher than Decision 
Tree. Complexity is generally used to characterize something 
with many parts where those parts interact with each other in 
multiple ways. The complexity of NN, DTI and NB is compared 
with graph below.

Fig. 8: Complexity Comparisons of NN, NB and DTI

Fig. 7 depicts the comparison of three classifiers which are 
Naïve Bays, Decision Tree and Neural Networks. In which 
neural network results better complexity as compare to the Naïve 
Bayesand Decision Tree. Same time the graph represents the lowest 
complexity of decision tree in the comparison of complexity of 
others. As well as the graph shows the average complexity rate 
of Naïve Bayes. This is lower than neural network and higher 
than decision tree.Precision rate for Neural Network is 0.50125, 
for Decision Tree Induction is 0.30388 and for Naïve Bayes is 
0.23325. Time and complexity is alsocalculated using DTI, NB 
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and NN that shows that NN gives the better results as compared 
to others.

VIII. Conclusion
A focused crawler is a web crawler that collects Web pages that 
satisfy some specific property, by carefully prioritizing the crawl 
frontier and managing the hyperlink exploration process. Some 
predicates may be based on simple, deterministic and surface 
properties.

From the results it is clear that the features detected i.e. URL 1. 
text relevancy, Surrounding text relevancy, Parent Pages 
relevancy and Anchor text relevancy were decent enough for 
the vigorous feature detection that are intended to improve. 
Work was to compare the precision rate of three prime 2. 
classifiers. 
The analysis shows that in terms of classification precision 3. 
rate, time and complexity neural network leads the Decision 
tree induction and Naive Bayesian by a big margin. 
Moreover in order to have more complex computing need 4. 
to improve upon the memory of a particular classifier by 
training it, in this context also the NN dominanceprevails 
over the DTI and NB.
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