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Abstract 

Web has become the primary means for information distribution. It is being used for commercial, entertainment or educational 
purposes and thus its popularity resulted in heavy traffic in the Internet. Web Intelligence (WI) deals with the scientific 
exploration of the new territories of the Web. As a new field of computer science, it combines artificial intelligence and advanced 
information technology in the context of the Web, and goes beyond each of them. Data mining has a lot of scope in e- 
Applications. The key problem is how to find useful hidden patterns for better application. Problem to address soft computing 
techniques like Neural networks, Fuzzy Logic, Support Vector Machines, Genetic Algorithms in Evolutionary Computation. In 
this paper, we explore soft computing techniques use to achieve web intelligences. 
 
Keywords: Web, Web intelligence, Data mining, Soft computing, Neural networks, Support Vector Machines, Fuzzy 
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1. INTRODUCTION 
Data mining has useful business applications such as finding useful hidden information from databases, predicting future 
trends, and making good business decisions [1,6,7]. Soft computing techniques such as fuzzy logic, genetic algorithm and 
neural networks are useful in data mining [l,2,l0]. Web intelligence, a term that was coined in the late 1999’s, concerns 
about research and application of machine learning and information technology with a specific focus on the Web 
platforms. Typical Web Intelligence applications include but not limited to online text classification, Web document 
clustering, Web recommender for e-commerce, Web usage profiling and similar knowledge discovery tasks are drawing 
attention from communities of global researchers. The data, in the context of data that are originated from the Web, 
called Web Intelligence data pose certain challenges to knowledge discovery tasks and Web mining. WI (Web 
Intelligence) is studied carefully from different aspects [3]. WI exploits Artificial Intelligence (AI) and advanced 
Information Technology (IT) on the Web and Internet [3]. 
Computational Web Intelligence (CWI) is a hybrid technology of Computational Intelligence (CI) and Web Technology 
(WT) dedicating to increasing quality of intelligence of e-Business applications on the Internet and wireless networks [4]. 
CWI uses Computational Intelligence (CI) and Web Technology (WT) to make intelligent e- Business applications on the 
Internet and wireless networks. Support Vector Machine (SVM) proposed by Vapnik is a newly developed technique 
which based on statistical learning theory [8,9], it adopts Structure Risk Minimization principle which avoids local 
minimum and effective solves the over learning and assures good generalization ability and better classify accuracy. 
Fuzzy logic is a form of many-valued logic; it deals with reasoning that is approximate rather than fixed and exact. 
Compared to traditional binary sets (where variables may take on true or false values) fuzzy logic variables may have a 
truth value that ranges in degree between 0 and 1. A genetic algorithm (GA) is a search heuristic that mimics the process 
of natural selection. This heuristic (also sometimes called a metaheuristic) is routinely used to generate useful solutions to 
optimization and search problems. Artificial neural systems, or neural networks, are physical cellular systems which can 
acquire, store, and utilize experiential knowledge. 
 
1)Web- The World Wide Web (abbreviated as WWW or W3, commonly known as the web) is a system of interlinked 
hypertext documents accessed via the Internet. With a web browser, one can view web pages that may contain text, images, 
videos, and other multimedia and navigate between them via hyperlinks. On March 12, 1989,Tim Berners-Lee, a British 
computer scientist and former CERN(European Organization for Nuclear Research) employee, wrote a proposal for what 
would eventually become the World Wide Web.[5] 
2)Web Intelligence- Web intelligence is the area of study and research of the application of artificial intelligence and 
information technology on the web in order to create the next generation of products, services and frameworks based on 
the internet. The term was born in a paper written by Ning Zhong, Jiming Liu Yao and Y.Y.Ohsuga in the Computer 
Software and Applications Conference in 2000. [11] 
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 3) Methods of Data Mining - 
 Artificial neural networks - Non-linear predictive models that learn through training and resemble biological 

neural networks in structure. Warren McCulloch and Walter Pitts [19] (1943) created a computational model for 
neural networks based on mathematics and algorithms. They called this model threshold logic. Neural network is 
used in data mining for  pattern recognition.   

 Decision trees - Tree-shaped structures that represent sets of decisions. These decisions generate rules for the 
classification of a dataset. Although decision trees have been in development and use for over 60 years (one of the 
earliest uses of decision trees was in the study of television broadcasting by Belson in 1956).Decision tree is used in 
data mining for the classification. 

A decision tree consists of 3 types of nodes:                           
a. Decision nodes - commonly represented by squares. 
b. Chance nodes - represented by circles. 
c. End nodes - represented by triangles. 

 Rule induction - The extraction of useful if-then rules from data based on statistical significance. The rule 
induction algorithm was first used by Hunt in his CLS system in 1962. 

 Genetic algorithms - Optimization techniques based on the concepts of genetic combination, mutation, and natural 
selection. It was introduced by John Holland in 1975.In 1989, Axcelis, Inc. released Evolver, the world's first 
commercial GA product for desktop computers.[20] 

 Nearest neighbor - A classification technique that classifies each record based on the records most similar to it in 
an historical database. Donald Knuth in vol. 3 of The Art of Computer Programming (1973) called it the post-
office problem, referring to an application of assigning to a residence the nearest post office. Nearest is used in data 
mining for clustering.  

This paper is organized as follows. Section II describes about data mining, soft computing and web intelligence. Section 
III shows various applications of WI. Data mining based soft computing approaches for WI discussed in Section IV. 
Finally, concluding in Section V. 
 
2. LITERATURE REVIEW  
2.1 Data Mining - Data mining is the process of discovering intersting knowledge, such as patterns, association, changes, 
anomalies and significant structures from large amount of data stored in databases.  

1. Data Mining Broad Areas- Data mining is a broad area that integrates methods from several fields including 
machine learning, statistics, pattern recognition, and database systems, for the analysis of large volumes of 
data. 

 Areas- 
– Data mining from multiple data sources (Xindong Wu) 
– Emerging data mining applications in bioinformatics, engineering, and medicine (Abdullah Arslan, Jeff Bond, 

Yves Dubief, Marc Greenblatt, Larry Haugh, Yuichi Motai, Jason Moore, Jim Vigoreaux, and Xindong Wu) 
– Image analysis (Richard Foote, Gagan Mirchandani, and Robert Snapp) 
– Noise detection and cleansing in large, distributed data environments (Jeff Bond, Xindong Wu, and Xingquan 

Zhu) 
– Ontology-based information extraction and knowledge discovery (Serguei Krivov and Xindong Wu) 
– Pattern discovery in data streams (Byung Lee, Sean Wang, Xindong Wu, and Xingquan Zhu) 
– Pattern matching and mining (Abdullah Arslan, Robert Snapp, Xindong Wu, and Xingquan Zhu) 

2.2 Soft Computing- 
Soft computing is an emerging approach to computing which parallels remarkable ability of human mind to reason and 
learn in an environment of uncertainty and imprecision[12].Soft Computing consists of several computing paradigms like 
Neural Networks, Fuzzy Logic, and Genetic algorithms. Soft Computing uses hybridization of these techniques. A hybrid 
technique would inherit all the advantages of constituent techniques. Thus the components of Soft Computing are 
complementary, not competitive, offering their own advantages and techniques to partnerships to allow solutions to 
otherwise unsolvable problems [13]. 

1. Difference between soft and hard computing- 
HARD COMPUTING SOFT COMPUTING 

1]Conventional computing 
requires a precisely stated 
analytical model. 

1]Soft computing is tolerant 
of  imprecision. 

2]Often requires a lot of 
computation time. 

2]Can solve some real world 
problems in reasonably less 
time. 
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3]Not suited for real world 
problems for which ideal 
model is not present. 

3]Suitable for real world 
problems. 

4] It requires full truth. 4]Can work with partial 
truth. 

5]It is precise and accurate. 5] Imprecise. 

6] High cost for solution. 6] Low cost for solution. 

 
2. Soft Computing Methods- 
a) Fuzzy Logic- As one of the principal constituents of soft computing, fuzzy logic is playing a key role in what 

might be called high MIQ (machine intelligence quotient) systems. Two concepts within fuzzy logic play a 
central role in its applications. The first is a linguistic variable; that is, a variable whose values are words or 
sentences in a natural or synthetic language[14]. The other is a fuzzy if-then rule, in which the antecedent and 
consequents are propositions containing linguistic variables [14].      While variables in mathematics usually take 
numerical values, in fuzzy logic applications, the non-numeric linguistic variables are often used to facilitate the 
expression of rules and facts [15]. For example, a simple temperature regulator that uses a fan might look like 
this:  

                    IF temperature IS very cold THEN stop fan 
                    IF temperature IS cold THEN turn down fan  
                    IF temperature IS normal THEN maintain level 
                    IF temperature IS hot THEN speed up fan 
                    There is no "ELSE" – all of the rules are evaluated, because the temperature might be "cold" and "normal" at 
the same time to different degrees.             

b) Neural networks- Based on the computational simplicity Artificial Neural Network (ANN) based classifier are 
used. In this proposed system, a feed forward multilayer network is used.  Back propagation (BPN) Algorithm is 
used for training. There must be input  layer,  at  least one hidden  layer and output layer.  The hidden and 
output layer nodes adjust the weights value depending on the error in classification. In BPN the signal flow will  
be in feed forward direction, but the error is back propagated and weights are up dated  to reduce error. The 
modification of the weights is according to the gradient of the error curve, which points in the direction to the 
local minimum.  Thus making it  much reliable in prediction as well as classifying tasks. 

 

 
Fig 1. Artificial Neural Network Structure 

 
In propose Methodology, We train an ANN with back propagation as error tracing method and weight updated   with 
biological genetic algorithm. Proposed Method consist of two phase. 

c) Support Vector Machines- Support Vector Machine (SVM) is a classification technique based on statistical 
learning theory. It is based on the idea of a hyper plane classifier. The goal of SVM is to find a linear optimal 
hyper plane so that the margin of separation between the two classes is maximized [17].The figure 2 below 
presents an overview of the SVM process 
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Fig 2. SVM process 
 Genetic Algorithm- A genetic algorithm (GA) is a search heuristic that mimics the process of natural selection. 

This heuristic (also sometimes called a metaheuristic) is routinely used to generate useful solutions to 
optimization and search problems.[16] 

1. In proposed Methodology, GA work as  
2. Parent selection Previous weight applied to error occurred in NN layer are the parent chromosome. 
3. Split parent into two parents. 
4. Select Crossover indices from parent then swap the element to generate new offspring. 
5. Combine this two offspring and train NN with newly generated child. 
6. Set weights to layer at which the minimum error occurred. 
7. Muted selected indices  
8. Repeat from step no 1 to step no 6 for every error occur NN Layers. 
9. Stop. 

 
2.3 Web Intelligence- 
This definition has the following implications. The basis of WI is AI and IT. The “I” happens to be shared by both “AI” 
and “IT”, although with different meanings in them, and “W” defines the platform on which WI research is carried out, 
[18]. The goal of WI is the joint goals of AI and IT on the new platform of the Web. 

1. Web Intelligence Ralated Topics- 
An overview of WI related topics as shown in Figure 3 and list several major subtopics in each topic below [11]. 

 
Fig 3. A schematic diagram of WI related topics 

 
a. Web Human-Media Engineering: The art of Web page design, multimedia information representation, multimedia 

information processing, visualization of Web information, and Web-based human computer interface. 
b. Web Information Management:   Data quality management, information transformation, Internet and Web-based 

data management, multidimensional Web databases and OLAP (on-line analytical processing), multimedia 
information management, new data models for the Web, object oriented Web information management, 
personalized information management, semi-structured data management, use and management of metadata, Web 
knowledge management, Web page automatic generation and updating, as well as Web security, integrity, privacy 
and trust. 

c. Web Information Retrieval: Approximate retrieval, conceptual information extraction, image retrieval, multi-
linguistic information retrieval, multimedia retrieval, new retrieval models, ontology-based information retrieval, 
as well as automatic Web content cataloging and indexing. 

d. Web Agents: Dynamics of information sources, e-mail filtering, email semi-automatic reply, global information 
collecting, information filtering, navigation guides, recommender systems, remembrance agents, reputation 
mechanisms, resource intermediary and coordination mechanisms, as well as Web-based cooperative problem 
solving. 

e. Web Mining and Farming: Data mining and knowledge discovery, hypertext analysis and transformation, lerning 
user profiles, multimedia data mining, regularities in Web surfing and Internet congestion, text mining, Web-based 
ontology engineering, Web-based reverse engineering, Web farming, Web-log mining, and Web warehousing. 

f. Web Information System Environment and Foundations: Competitive dynamics of Web sites, emerging Web 
technology, network community formation and support, new Web information description and query languages, 
theories of small world Web, Web information system development tools, and Web protocols.  
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g. Web-Based Applications: Business intelligence, computational societies and markets, conversational systems, 
customer relationship management (CRM), direct marketing, electronic commerce and electronic business, 
electronic library, information markets, price dynamics and pricing algorithms measuring and analyzing Web 
merchandising, Web-based decision support systems, Web-based distributed information systems, Web-based 
electronic data interchange (EDI), Web marketing, and Web publishing. 

 
3. APPLICATIONS OF WEB INTELLIGENCE - 

3.1 Google Scholar: 
     Google Scholar provides a simple way to broadly search for scholarly literature.  
 http://scholar.google.com/  

 
Features of Google Scholar:  

– Search diverse sources from one convenient place. 
– Find papers, abstracts and citations. 
– Locate the complete paper through your library or on the web. 
– Learn about key papers and scholars in any area of research.  

 

 
Fig 4. Google Scholar 

3.2 Google Translator:  
Google's Translate function. http://www.google.com/language_tools?hl=en  
The input and output languages can be Arabic, Chinese, Dutch, English, French, German, Greek, Hindi, Italian, 
Japanese, Korean, Marathi, Portuguese, Russian or Spanish. 
Major functions of Google Translation include:  

– Search multilingual Web pages:  
               Search the Internet in one language and get the results in another one. 

– Translate text:  
               Translate free text into multiple languages. 

– Translate a Web page:  
              Translate a Web page into multiple languages.  
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Fig 5. Google Translator 

 
4. DATA MINING BASED SOFT COMPUTING APPROACHES FOR WEB INTELLIGENCE 
Soft computing approaches, i.e., artificial neural networks are useful to handle the nonlinearities and unknown function 
approximation problems, based on fuzzy logic systems, expert’s knowledge can be utilized to design intelligent systems, 
evolutionary algorithms are helpful to find global solutions in a complex search space [21]. Fuzzy systems is another 
alternative approaches for the identification and control of nonlinear systems due to the universal approximation 
capability of these systems [21].  
The hybrid approach is proposed to discover hidden information and usage pattern trends which could aid Web managers 
to improve the management, performance and control of Web servers [22].Soft computing and web intelligence can be 
used in supporting consensus reaching. Soft computing approaches also use for Decision Making in Multiagent Web 
Services. On e-commerce websites for tracking user behaviours to identifies uses needs and giving appropriate result, this 
are the possible areas for implementation of data mining based soft computing approaches for web intelligence.  
 
5. CONCLUSIONS 
Current research in data mining mainly focuses on the discovery algorithm and visualization techniques. Soft computing 
methodologies, like fuzzy logic, neural networks, Support Vector Machines and genetic algorithms have recently been 
used to solve data mining problems can also be in web intelligence. 
This paper suggest the soft computing techniques used in data mining can also use to evaluate the web applications 
according to the new characteristic, so to achieve intelligence of the web.  
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