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ABSTRACT 
Web mining can be broadly defined as discovery and analysis of useful information from the World Wide Web.The 

rapid expansion of the Web caused a Constant growth of information which increased the Difficulty of finding relevant 

information, extracting potentially useful Knowledge and learning about consumers or individual users. In this paper, a fuzzy 

logic equation is proposed to be used in Web text mining to improve retrieval information from WebPages (HTML files). A 

comprehensive model of search is presented by including attributes of extracted text from HTML tags they are:  title, bold, 

underline, Font, Font size, center, heading and frequency. These attributes were taken as a measure to compute score for each 

word extracted. These scores are combined and multiplied by a suggested weight to give a rank to the WebPages.The user 

takes a query and constructs document vector for it.The similarity measure using a new suggested formula named Content 

based web retrieval equation is done between the user query and the constructed table stored in database. Experiment results 

search method based on fuzzy logic significantly improve classifier performance and yields higher accuracy. 
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INTRODUCTION  

Web mining refers to the use of data mining 

techniques to automatically retrieve, extract and evaluate 

(generalize/analyze) information for knowledge discovery 

from Web documents and services. Web data is typically 

unlabelled, distributed, heterogeneous, semi-structured, 

time varying, and high dimensional. Hence any human 

interface needs to handle context sensitive and imprecise 

queries, and provide for summarization, deduction, 

personalization and learning. Almost 90% of the data is 

useless, and often does not represent any relevant 

information that the user is looking for. Taking into 

account the huge amount of data storage and manipulation 

needed for (say) a simple query, the processing essentially 

requires adequate tools suitable for extracting only the 

relevant, sometimes hidden, knowledge as the final result 

of the problem under consideration [1]. 

Web mining techniques could be applied to 

solve, partially or completely, the above cited problems. 

Other research communities such as database, machine 

learning and information retrieval, are also addressing the 

above mentioned difficulties [2].  

 

Data Mining  

Data mining is a tool that can extract predictive 

information from large quantities of data, and is data 

driven. It uses mathematical and statistical calculations to 

uncover trends and correlations among the large 

quantities of data stored in a database. It is a blend of 

artificial intelligence technology, statistics, data 

warehousing, and machine learning [3]. 

 

Web Mining 

Web mining can be considered as the 

applications of the general data mining techniques to the 

Web [2].Web mining aims to discover useful information 

or knowledge from Web hyperlink structure, page 

content, and usage data. Although Web mining uses many 

data mining techniques, it is not purely an application of 

traditional data mining due to the heterogeneity and semi-
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structured or unstructured nature of the Web data [4].  

There are three areas of Web Mining according 

to the web data used as input in Web Data Mining: Web  

 

Content Mining, Web Structure Mining and Web 

Usage Mining [5]. 

Web Content Mining 

Web Content Mining is the process of extracting 

useful information from the contents of Web documents. 

Content data corresponds to the collection of facts a Web 

page was designed to convey to the users. It may consist 

of text, images, audio, video, or structured records such as 

lists and tables [6]. 

 

Web Structure Mining  

The structure of a typical Web graph consists of 

Web pages as nodes, and hyperlinks as edges connecting 

between two related pages. Web Structure Mining can be 

regarded as the process of discovering structure 

information from the Web [6]. 

 

Web Usage Mining 

Web Usage Mining is the application of data 

mining techniques to discover interesting usage patterns 

from Web data, in order to understand and better serve the 

needs of Web based applications [6]. 

 

Fuzzy logic and web mining  

The need to extract knowledge from domain 

experts or from training data obtained in the real world, 

known as knowledge acquisition, is a task central to 

applications of knowledge engineering. However, the 

vagueness intrinsic to human knowledge and to the real 

world makes this task quite difficult to accomplish using a 

conventional mathematical model; as such a model 

attempts to precisely represent all the characteristics of 

the expert system we are building and lacks flexibility. 

Fuzzy set theory, introduced by Zadeh [7], should provide 

the needed tools to deal with the vagueness of our 

knowledge, and allows us to represent the parameters of a 

system using vague linguistic terms rather than exact 

mathematical values. However, we are left with the task 

of building the membership functions of these parameters 

and the fuzzy rules of the system [8]. 

 

The proposed method  

In this method an enhanced indexer (matcher) 

scheme is implemented to speed up indexing process by 

using fuzzy logic method. This method is divided in to the 

following phases: 

A. Web Parsing  

B. Query of the user 

C. Matching Process ( similarity process )  

D. Extraction of candidate WebPages 

 

Web Parsing  

In Web Parsing phase, each webpage is analyzed 

to build index table. As illustrated in Algorithm (1), the 

index table is built from the information stored in html 

file. This stage can be summarized as follows: 

1. Web Clustering:  HTML files which are 

downloaded by crawler are parsed. Html file parser 

breaks apart an HTML file into HTML tags and HTML 

keywords. 

 

2. Filtering stop words: Stop words compromise up to 

40% of text words in a document but still has some 

significance. A stop word list typically consists of those 

word classes known to convey little substantive meaning, 

such as articles (a, the), conjunctions (and, but), 

interjections (oh, but), prepositions (in, over), pronouns 

(he, it), and forms of the “to be” verb (is, are). A full list 

of stop words for general text is shown in table (1).  A 

collection of (120) HTML documents were tested, the 

experiment shared that (48%) of the words are stop 

words; this practical example proves the need for stop 

words elimination process. 

 

3. Building index table: The purpose of an index is to 

allow information to be found as quickly as possible, so 

the contents of each webpage are analyzed to determine 

how it should be indexed (for example, words are 

extracted from titles, headings as shown in Table 2 some 

of the selected words features . The index table is built 

from the following phases (the pseudo code is shown in 

algorithm 1): 

 

a. HTML tags and HTML keywords after removing 

stop words from pervious step and save words and 

attributes in an array. If html tag is found, then take its 

attributes for the word, if it is not html tag the word is 

added to the index table. 

 

b. Finding the most dominant size of the web:In this 

step, a function is called to find font size for each 

keyword in the webpage, and then another function is 

called to create a font size table which consists of two 

fields. The first field is for font size number found and the 

second field is the number of times this font size is 

iterated within the webpage as shown in Table (3). Each 

keyword between <FONT> and </FONT> tag is parsed to 

find its size, if it is found , then the size number is 

extracted between quotation marks, and insert it in the 

first field of the font size table. In Table (3). Each 

keyword with a font size equal to 3 is iterated 20 times in 

the parsed webpage. Each keyword with a font size equal 

to 4 is iterated 3 times and so on.  After constructing 

font_size array, a function is invoked to find out 

minimum font_count in font_size array. Then the 

corresponding content of font_size is taken. Then the 

content of font fields in the main index table that match 

the minimum font_size taken is set to “T”. By this step, 
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c. the most dominant size of the webpage is found and 

the keywords within this font will have a high weight. 

 

d. Words web weight assignment: this step is the heart 

of the search engine; weights are assigned to terms 

(keywords) in the index file, and words in index table. 

This step is explained in step 7 of Algorithm (1) 

Sorting index table: After score computation, the index 

table is arranged according to score values in descending 

order. The reason for this is having keywords with high 

score in the beginning of index table. When a query is 

sent by the user, the first 100 keywords in index table that 

have high score are searched to match keywords from the 

query. 

 

Algorithm (1): Building index table 

Input:  HTML files. 

Output: Index Table. 

Step 1: Read HTML file. \\ For each line of HTML file, 

extract keywords by reading the characters and discarding 

the “<”,“>” and special characters such as $,@,^,&..so 

on) which are imbedded in HTML file. 

Step 2: Web Clustering \\ HTML files categorized into 

HTML tags  and HTML keywords. 

Step 3: Filtering Stop Words \\ eliminating stop words 

from further processing by comparing it in stopping word 

list , if it exist, it must ignored , else it inserted in index 

table . 

Step 4: Removing frequency of stopping words.\\ 

checks if the keyword was inserted earlier in the index 

table, if its, it must ignored, else it inserted index table 

and increase frequency field for this keyword. 

Step 5: Finding attributes of the keyword. \\ each 

keyword in HTML file has specific attributes 

If keyword is bold then   \\  i.e. <b>  tag is found before 

keyword 

Assign “T” in bold field of the keyword record in the 

index table. 

Set bold flag to 1 

If keyword is underlined then   \\  i.e. <u>  tag is found 

before keyword 

Assign “T” in underline field of the keyword record in the 

index table. 

Set under line flag to 1 

If keyword is center then   \\  i.e. <center>  tag is found 

before keyword 

Assign “T” in center field of the keyword record in the 

index table. 

Set center flag to 1. 

If keyword in <TITLE> then   \\ i.e. <TITLE > tag is 

found in HTML file. 

Assign “T” in title field of the keyword record in the 

index table. 

Set title flag to 1. 

If keyword between <FONT > tag and </FONT>tag  

then 

Assign “T” in font field of the keyword record in the 

index table. 

Set font flag to 1. 

Step 6: Finding the most dominant size of the web 

\\find  font size for each word in web page and order them 

in ascending order 

If keyword within <FONT> and </FONT>thenCall 

function Extract font_ size. 

If “+” is found in font size then Add 3 to font size // 3 is 

the default font value  

Else if “-” is found in font size then     Subtract 3 from 

font size   

If font size not found in font size table then    insert font 

sizenumber. 

Increase font count by 1   // i.e. keyword is found that has 

this font size. 

Step 7: Words web weight assignment\\Assign weight 

for each word 

For each keyword field doSet Score to value of frequency 

field of keyword  

If title field=”T” then   Score=score*1.1 

Else   Score=score*1 end if 

If bold field =”T” then Score=score*1.1 

Else Score=score*1 end if 

If underline field=”T” then Score=score*1.1 

Else Score=score*1 end if 

If font field=”T” then Score=score*1.1 

Else Score=score*1 end if 

If centerfield=”T” then Score=score*1.1 

Else   Score=score*1    

End if 

Save score in score fields in index table. 

Sort words in descending order according to their weights 

and then 

Take ratio of highest weight from total number of words: 

Score = (score * 100)/ (the highest score * 100). 

End Do 

 

Query of the user 

The extracted key words are used against the 

user’s query in the search part.  When a user enters a 

query, which is a link of a webpage into a our proposed 

process, the query web will be parsed, stop words 

eliminated, and converted into query table ready to be 

used in the next phase.  

 

Matching Process ( query key words with index table )  

In this phase, a match query array will be 

constructed from matching query table with index table. 

All Keywords in query table array are filled in match 

keyword field of the match query array. The matching 

process is illustrated using Algorithm (2). The index table 

will be examined and provide a listing of best matching 

WebPages according to its criteria. 

 

Algorithm (2) Matching Process  

file://order
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Input: Query Web  

Output:  matched webpages 

Step 1: Read query web 

Step 2:  Initialize match query array to zero. 

Step 3: for each record in query table Assign query table. 

Keyword to match  query. Keyword End for 

Step 4: Initialize I to 1. 

Step 5: While not end of webs in index table do  Read 

index web (I) 

For j=1 to 100   / 100 keyword/ 

If query table (J).keyword = index web (J).keyword 

match_score (I, J) =1-exp (-6*(index web (j).score*query 

table (j) 

End if 

End for 

i=i+1 

End do 

 

Extraction of  candidate Webpages 

In vector space, the documents are ranked 

according to their degrees of relevance to the query. One 

way to compute the degree of relevance is to calculate the 

similarity of the query q to each document dj in the 

document collection D. There are many similarity 

measures. In my work I will use the bellow formula: 

1-exp(-6*(word query score * word data base score) 

After performing similarity process either a similar 

page(s) can be found and displayed to the user, or no 

similar page is found. 

A formula is suggested to compute the weight of terms 

depending on many factors (occurrence and the attributes 

that it gets from finding attributes of keyword section. 

This formula is: 

Weight = f (S,F,C,B,T,U) 

S stands for the font size of term. 

F stands for the repetition (occurrences) of term. 

C stands for the position of term in page. 

B stands for the term bold or not. 

T stands for the term title or not. 

U stands for the term underlined or not. 

Weight=


n

i 1

 (α *S+α *F+α *C+α *B+α *T+α *U) 

 

Where i=1, 2, 3…..n (n = total no. of terms) ,αstands for 

proposed weight. 

 

In previous step, each match query keyword in 

match query array has its score. An array is constructed 

from 1 to n of (number of WebPages in database). Each 

location contains the sum of scores for each webpage 

related to keywords. Then arrange in descending order. 

 

Table 1.List of Stop Words. 
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Table 2. Index table (keywords and their attributes) 

 
 

Table 3.Font size count 

(Font_size) (Font_count) 

3 20 

4 3 

6 2 

 

RESULTS AND DISCUSSION 

The purpose of storing an index is to optimize 

speed and performance in finding relevant documents for 

a search query. Without an index, the search engine 

would scan every document in the corpus, which would 

require considerable time and computing power. For 

example while an index of 10,000 documents can be 

queried with milliseconds, a sequential scan of every 

word in 10,000 large documents could take hours. The 

additional computer storage required to store the index, as 

well as a considerable increase in time required for an 

update to take place. 

Fuzzy logic is used to derive the ontological 

similarity between the documents for clustering in HTML 

files. HTML files are difficult to be parsed; the reason is 

that, HTML files contain many markup tags that can 

identify useful information from the web. Translating  

 

HTML files into a stream of words is usually partly dealt 

with by implementing an appropriate transformation 

process. 

 

CONCLUSION AND FUTURE WORK 

With the rapid increase of the huge amount of 

online information, World Wide Web has become very 

popular recently and brought us a powerful platform to 

disseminate information and retrieve information as well 

as analyses information. This paper is dedicated for a 

particular feature selection problem encountered in web 

mining by using fuzzy logic. Fuzzy logic significantly 

captures the association between the keywords to improve 

the retrieval results from traditional systems. Experiment 

results reveal that the proposed Fuzzy logic classifier is an 

effective solution to large scale Web text mining. 
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