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QUOTABLE QUOTES

Vannevar Bush: "The human mind... operates by association.
With one item in its grasp, it snaps instantly to the next that is
suggested by the association of thoughts."

This highlights the foundational concept of semantic search,
which mimics human associative memory.

Tim Berners-Lee: "The Semantic Web isn't just about putting
data on the web. It is about making links, so that a person or
machine can explore the web of data. With linked data, when
you have some of it, you can find other related data."

A reminder of the importance of semantics in search engines,
where understanding context and relationships between data
points enhances search results.

Ray Kurzweil: "Our future is in cognitive computing, and the
way forward is through understanding the semantics, the
meaning, of the data we interact with."

This emphasizes the role of semantic understanding in the
evolution of search technologies.

Peter Norvig: "A search engine should understand the meaning
of words, the context they’re used in, and the intent of the
query."

This directly aligns with the goals of a semantic-based pattern
search engine.

Douglas Engelbart: "The better we get at getting better, the
faster we will get better."

This reflects the continuous improvement that semantic
technologies bring to pattern search and information retrieval.



PREFACE

The rapid advancement of information technology and the
ever-growing volume of digital data have necessitated the
development of more sophisticated and intelligent search
engines. Traditional keyword-based search mechanisms, while
effective to a certain extent, often fall short in capturing the
nuanced meanings and contextual relationships embedded
within the vast expanse of unstructured data. To address these
challenges, the concept of a Semantic-Based Pattern Search
Engine has emerged, offering a more refined approach to
information retrieval that mirrors human cognitive processes.

This monograph delves into the intricate world of semantic
search technologies, exploring their theoretical underpinnings,
practical implementations, and potential future advancements.
It is structured to guide the reader through the various stages of
developing a robust semantic search engine, beginning with a
comprehensive introduction to the fundamental concepts and
culminating in an exploration of advanced applications such as
emotion prediction and online opinion mining.

In Chapter 1, we lay the groundwork by introducing the basic
principles of semantic search, setting the stage for the more
detailed discussions that follow. Chapter 2 defines the
objectives and scope of the research, providing a clear
framework for the subsequent chapters. The core of this
monograph, described in Chapters 3 through 7, focuses on the
development of different components of a semantic-based
search engine, including concept search, topic search, affective
term detection, and emotion prediction engines.

Chapter 8 presents a case study on online opinion mining using
a sentiment thesaurus combined with a concept search engine,
illustrating the practical applications of the research. Finally,
Chapters 9 and 10 offer a reflection on the research findings
and propose directions for future enhancements in this
evolving field.



This work is intended for researchers, practitioners, and
students who are interested in the cutting-edge developments
in search technologies. It is my hope that this monograph will
contribute to the ongoing discourse in semantic search and
inspire further research and innovation in this critical area of
study.

Dr. P. Ajitha



ABSTRACT

The evolution of search engines from simple keyword-based
systems to more sophisticated semantic-based models marks a
significant advancement in the field of information retrieval.
This monograph presents a comprehensive study on the
development of a Semantic-Based Pattern Search Engine,
designed to enhance the accuracy and relevance of search
results by understanding the contextual and semantic
relationships within data. The research encompasses the
creation of various engines, including a concept search engine,
topic search engine, affective term detection engine, and
emotion prediction engine. Additionally, the application of
these technologies in online opinion mining is explored,
demonstrating their practical value. The findings of this
research contribute to the broader understanding of semantic
search and offer valuable insights for future advancements in
the domain.

Keywords: Semantic-Based Pattern Search Engine, Concept Search
Engine, Topic Search Engine, Affective Term Detection, Emotion
Prediction, Online Opinion Mining, Information Retrieval, Semantic
Search, Contextual Search
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CHAPTER 1

INTRODUCTION

History has left huge learning, and technology has
captured that into a huge knowledge base. Example
search engines like Google searches this huge
knowledge base to make our life easier. As technology
grows it poses a challenge of mining the knowledge
base, which involves lot of scenarios where searching
is predominant to make it effective. This calls for
search agents to be efficient, scalable and transparent.
This research work aims at addressing major
challenges faced while categorizing any patterns like
text database, image database etc. The challenges in
place are the huge dimensionality in categorizing any
patterns as well as identifying the relevant dimensions

for categorizing the patterns.

Traditionally this has been achieved using
numerical vectors, which has left us the above
challenges to solve. Given the nature of problem, this
research work attempts to address the said challenges
by the Semantic based Pattern Classification Mining
Model.
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CHAPTER 2

OBJECTIVE AND SCOPE OF THE RESEARCH
WORK

The main objective of this research work is to provide
solution for applications (Emotion, Biometrics),
catering Pattern based mining services using pattern

search engine model that meets the following criteria.

e Semantic Based Intuitive searching model.

e Narrow search space.

o Efficient, scalable and transparent.

e Find connections between patterns (e.g.
emotions) and affective terms by categorizing the
pattern under question in the content under
examination.

e Predicts the expected patterns, for example

emotions.
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CHAPTER 3
DESCRIPTION OF THE RESEARCH WORK

The proposed Semantic based Pattern search
Model can be used for various patterns from the likes
of Text, Image and other complex patterns like DNA
etc... However for the simplicity sake we use the Text
as the pattern for our research which in turn is mined
using sentence semantics. This model can distinguish
between less significant terms and key terms, which
hold the concepts intact to represent the sentence
meaning.

Pattern Classification mining will extract the
most relevant features using Concept Based Model.
The major attraction factor for adapting Concept based
Pattern classification approach is its inherent
transparency, scalability, ease of handling, high
precision, accuracy and F-score compared with
existing methodologies.

Pattern (Text) classification can be done using
Categorization or Clustering. The problem under
study is Text categorization and the objective of this
research is to overcome the flaws of Text categorization

in the conventional methods, by adapting the better
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alternative called Semantic Based pattern search
engine.

Emotion Prediction and Online Opinion mining
are considered here as Use cases for the Text
classification and can be achieved using the following
building blocks.

Concept
Text Search
Docu Engine

Knowledae
Base Engine

/ (KBE 1)
Topic Search (Topic —
Most Engine (TSE) Concept

Relev

Affective Term
Detection
Knowledae
Base Engine
(KBE 2)
(Emotion —
Affective

Prediction Engine
(EPE)

Figure 3.1 Outline of the Proposed Semantic-Based
Pattern Search Engine
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CHAPTER 4
CONCEPT SEARCH ENGINE

The Concept Search Engine is used to retrieve the most
relevant features (concept) from the text document in
two phases. The first phase is used to identify the
relevant feature from the text document using Concept
Based Analysis. The second phase is used to identify
the most relevant features (concept) using Lexical

Pattern Classification mining.

Text
Preprocessing at
Text the septence level
Docume Using verb-
nts argument
structure

Concept Based
Analysis
-Sentence Level
-Paragraph Level
-Document Level

Relevant
Features

Lexical Pattern
Classification

hininn
Most Relevant Features
Figure 4.1 Outline of the Proposed Concept Search Engine

The Concept Search Engine is used to analyze the

Document at the Sentence level, Document level and
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Corpus level to identify the relevant concept that
discovers the Topic of the Document.

The Input to the model is the Text document,
which consists of collection of sentences. The Semantic
Role Labeler identifies the Verb-Noun arguments from
the sentences. A single sentence can have many Verb-
Noun argument structure based on the availability of
information in it. Similarly the same Noun may be
used with different Verb which contributes more to the
meaning of the sentence. These Verb-Noun arguments
can be Terms or Phrases and are called as Concept.
The Concept Term Frequency (CTF) is the number of
the occurrence of concept in the Verb-Argument
structure of the sentence. The concept which occurs in
different Verb-Argument of the same sentence will
contribute more to the meaning of the sentence. A
concept term (CT) can have different Concept Term
Frequency in different sentence of the Document D.
g _Enta Cthn

Sn
(1)
The overall importance of concept term “CT” weighted
to the meaning of its sentences in document “D” is

evaluated by calculating the Mean of the Concept
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