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Preface

INTRODUCTION

This book provides an introduction and in-depth analysis of the important concepts that underpin this
change. It covers semantics: the technologies, the deep Web, reasoning, content searching, Voice-Video-
Speech (VVS) searching, multimedia, social media, domain-oriented applications, and others.

The Semantic Web is a vision for the future in which Web content can be manipulated by automated
systems for analysis and synthesis. Contrast this with the current Web, where information is published
mainly for human consumption; for, although pages are human readable, browsers are able only to
interpret HTML mark-up in order to visualize its content. The three most difficult tasks—content in-
terpretation, selection, and management—can currently only be done by humans. The Semantic Web
will redress the balance between machine and human, bringing these three most difficult tasks within
the remit of the automatic.

Semantic Web mining aims to combine the development of two research areas, namely Semantic
Web and Web mining. Web mining extracts information from the content of the pages, its structure of
relationships (links), and the users’ browsing records.

Both areas are collaborating in different ways:

1. Mining Web techniques can help create a Semantic Web. A very important portion of Semantic Web
is the ontologies. The ontology is represented as a set of concepts and their relevant interrelations
for certain domains of knowledge. The challenge is to learn ontologies and/or their concepts, in
order to make a scalable solution for a wide range of Semantic Web technologies.

2. Knowledge in the form of ontologies, or other forms of representation of knowledge. can be used
to improve the process and the results of mining Web. Knowledge provided by the ontology is
useful in defining the structure and the scope for Web content mining.

In the interaction between ontologies and Web mining, we can mention the following applications:

1. Sentimentanalysis, also called opinion mining, is responsible for classifying words, texts, or docu-
ments of opinion, and emotions or feelings that express agreement. It works in tagging texts and
their components, which indicate if the expression is positive, negative, or neutral, and in the field
of the subjectivity of texts, as well. The area is called affective computing. i.e., the development
of means to enable machines to detect and to respond in an appropriate manner to the emotions of
users.
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Optimization in search engines is criteria that must be taken into account in order to plan a campaign
of positioning a Web page, its life cycle, and a selection of tools to help analyze the positioning of
a site. as well as give keys to improve it. The study of the various basic attributes of an individual
Web resource is not sufficient to infer the different strategies of positioning of a search engine. The
fundamental problem is the relationship between the different elements of the page and weight that
each one brings to the final positioning. The application of various techniques of inductive learning
can be a starting point for the optimization of the Web positioning.

Web Intelligence (WI) is a research paradigm aimed at exploration of the fundamental interactions
between Artificial Intelligence (Al), advanced engineering, and Advanced Information Technology
(AIT). Engineering, here, is a general term referring to (a) a new area. for example, informatics
of the brain, IA human level, intelligent agents. and intelligence social networks, and (b) classics,
such as engineering knowledge, representation, planning, discovery, and data extraction.

7S]

The ontologies will give semantic richness to the Web mining process: thus, they will facilitate the
understanding of the results obtained and the whole process performance.
The subject area is a combination of Semantic Web, business, management, and information systems.

OBJECTIVE OF THE BOOK

The book intends to be an international platform to bring together practitioners, academics, researchers,
decision makers. those in government, policy makers, and practitioners from different backgrounds to
share new theories. research findings, and case studies, enhancing understanding and collaboration in
Semantic Web and the role of information technologies and analyses of recent developments in theory
and practice.

In addition, this publication comprises the state-of-the-art, innovative theoretical supports, advanced
and successful implementations, as well as the latest empirical research findings in the iteration field of
ontologies and Web mining.

CONTENTS OF THE BOOK

Currently, key technologies include those for the fine-grained description of electronically served
content. With fine-grained descriptions, automated processing is possible. One proposed vocabulary is
RDF. which enables the description of resources and the relationships between them. The main point
of RDF is that the relationships between resources are globally identified by URIs. The Semantic Web
approach breaks the concept of a Web page as the smallest unit of information to enable the creation of
resource descriptions with finer granularity. For example, instead of the homepage of a person, it would
be possible to refer to the phone number of that person. In the case of textual information, that break-
up is more affordable, although not easy. given that it is possible to access to paragraphs, words, etc.
facilitating syntactic searches from keywords. In this way, traditional search engines do a reasonably
good job to access text-based information.
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Novel and interesting researches in the interaction of Web mining and ontologies are presented, such
as ODIX platform, a meta-search tool to deliver search results structured according to the specific users’
interests, ontology-based optimization for positioning websites in search engines, improvement of the
relevance of Web search results via search-term disambiguation, and ontological filtering of search results
based on socially constructed search concepts, and sentiment analysis or opinion mining with ontologies.

Target Audience

The audience for such a book includes politicians, policy makers, government officers, students (under-
graduate, postgraduate, master, PhD level), corporate heads of firms, senior general managers, manag-
ing directors, board directors, academics and researchers in the field both in universities and business
schools, information technology directors and managers, and libraries and information centres serving
the needs of the above, among others.

Recommended Topics

Topics include, but are not limited to, the following: digital libraries, hypertext and hypermedia semantic,
information security in semantic processing, knowledge management, languages (RDF, RDF Schema,
OWL, etc.), learning (individual, group, organizational level, industry-academia), ontology for semantic
interoperability, ontology learning, ontology mapping and visualization, ontology-based evaluation,
progressive ontologies, scalability to the Web level, semantic applications/platforms/tools, semantic
blogs, semantic content searching, theoretic foundations on Web mining ontologies-based approach,
ontologies in Web mining process, ontology-based interpretation and validation of mined knowledge,
interaction from ontologies to Web mining, ontology-based optimization in search engines, opinion min-
ing with ontologies, real study cases, implementing Web mining based on ontologies, and other topics.
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together information extraction, ontology, and intelligent analysis. The platform design relies on exist-
ing NLP tools to provide the information extraction capabilities. It also utilizes a Web crawler to collect
text documents from the Web. The context is provided by a domain ontology that is loaded at run time.
The ontology offers limited inference capabilities and external intelligent agents offer more advanced
reasoning capabilities. User involvement is key to the success of the analysis process. At every step of
the process, the user has the opportunity to direct the system, set selection criteria, correct errors, or add
additional information.
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The chapter presents a meta-search tool developed in order to deliver search results structured according
to the specific interests of users. Meta-search means that for a specific query, several search mechanisms
could be simultaneously applied. Using the clustering process, thematically homogenous groups are built
up from the initial list provided by the standard search mechanisms. The results are more user-oriented,
thanks to the ontological approach of the clustering process. After the initial search made on multiple
search engines, the results are pre-processed and transformed into vectors of words. These vectors are
mapped into vectors of concepts, by calling an educational ontology and using the WordNet lexical
database. The vectors of concepts are refined through concept space graphs and projection mechanisms,
before applying the clustering procedure. The chapter describes the proposed solution in the framework
of other existent clustering search solutions. Implementation details and early experimentation results
are also provided.



