
Textual and Visual Information Retrieval
using Query Refinement and Pattern Analysis



S. G. Shaila • A. Vadivel

Textual and Visual
Information Retrieval
using Query Refinement
and Pattern Analysis

123



S. G. Shaila
Department of Computer Science
and Engineering

Dayananda Sagar University
Bangalore, India

A. Vadivel
Department of Computer Science
and Engineering

SRM University AP
Amaravati, Andhra Pradesh, India

ISBN 978-981-13-2558-8 ISBN 978-981-13-2559-5 (eBook)
https://doi.org/10.1007/978-981-13-2559-5

Library of Congress Control Number: 2018955166

© Springer Nature Singapore Pte Ltd. 2018
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made. The publisher remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

https://doi.org/10.1007/978-981-13-2559-5


This book is dedicated to my guide, who
is the co-author of the book, my parents
and my family. Their encouragement and
understanding helped me to complete this
work. I thank my husband and children,
Vinu and Shamitha, for their love and
support to bring this book as a reality.



Foreword

I am extremely delighted to write the foreword for Textual and Visual Information
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through this book. The content of the book is a very good educational and valuable
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Thesaurus generation and query expansion, CBIR applications and indexing and
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retrieval researchers. The layout of each chapter includes a table of contents, intro-
duction, material content and experimental results with analysis and interpretation.

This edition of the book reflects new guidelines that have evolved in information
retrieval in terms of text- and content-based information retrieval schemes. The
indexing and encoding mechanism of the low-level feature vector is also presented
with results and analysis.

It is my hope and expectation that this book will provide an effective learning
experience and referenced resources for all information retrieval researchers,
leading to advanced research.

Bangalore, Karnataka, India Dr. M. K. Banga
Chairman
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Science Engineering

Dean (Research)
School of Engineering
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Preface

Multimedia information retrieval from the distributed environment is an important
research problem. It requires an architecture specification for handling various
issues such as techniques to crawl information from WWW, user query prediction
and refinement mechanisms, text and image feature extraction, indexing and
encoding, similarity measure. In this book, research issues related to all the
above-mentioned problems are discussed and suitable techniques are presented in
various chapters.

Both the text and images are presented in web documents. In a comprehensive
retrieval mechanism, text-based information retrieval (TBIR) plays an important
role. In Chap. 1, the text-based retrieval is used for retrieving relevant documents
from the Internet by using a suitable crawler with the capability to crawl deep and
surface web. The functional dependency of core and allied fields in HTML FORM
is identified for generating rules using SVM classifier. The presented crawler fet-
ches a large number of documents while using the values in most preferable class.
This architecture has a higher coverage rate and reduces fetching time.

In recent times, information classification is very important for text-based
information retrieval. In Chap. 2, the classification based on events is presented and
also the event Corpus is discussed, which is important for many real-time applica-
tions. Event patterns are identified and extracted at the sentence level using term
features. The terms that trigger events along with the sentences are extracted from
web documents. The sentence structures are analysed using POS tags. A hierarchal
sentence classification model is presented by considering specific term features
of the sentence, and the rules are derived along with fuzzy rules to get the importance
of all term features of the sentences. The performance of the method is evaluated for
‘Crime’ d ‘Die’ and found that the performance of this approach is encouraging.

In general, the retrieval system depends on the user query to retrieve the web
documents. The user-defined queries should have sufficient relevant terms, since the
retrieval set depends on the queries. The query refinement through query expansion
mechanism plays an important role. In Chap. 3, the N-gram Thesaurus construction
mechanism for query expansion is presented. The HTML TAGs in web documents
are considered and their syntactical context is understood. Based on the significance
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of the TAGs in designing the web pages, suitable weight is assigned for TAGs. The
term weight is calculated using corresponding TAG weight and frequency of the
term. The terms along with the TAG information are updated into an inverted index.
The N-grams are generated using the term and term weights in the document and
updated as N-grams in the Thesaurus. During the query session, the term is
expanded based on the content in the Thesaurus and suggested to the user. It is
found that while the selected query is submitted to the retrieval system, the retrieval
set consists of a large number of relevant documents.

In Chap. 4, the issues related to content-based image retrieval (CBIR) are pre-
sented. The chapter presents a histogram based on human colour visual perception
by extracting the low-level features. For each pixel, the true colour and grey colour
proportion are calculated using a suitable weight function. During histogram con-
struction, the hue and intensity values are iteratively distributed to the neighbouring
bins. The NBS distance is calculated between the reference bin and their adjacent
bins. The NBS distance provides the overlapping proportion of the colour from the
reference bin to its adjacent bins, and accordingly, the weight is updated. The
distribution makes it possible to extract the background colour information effec-
tively along with the foreground information. The low-level features of all the
images in the database are extracted and stored in a feature database, and the
relevant images are retrieved based on the rank. The Manhattan distance is used as a
similarity measure, and the performance of the histogram is evaluated on Coral
benchmark dataset.

In Chap. 5, the issues of indexing and encoding of low-level features and a
similarity measure are presented. In CBIR system, the low-level features are stored
along with the images and require a large number of storage space along with
increased search and retrieval time. The search time increases linearly with the
database size, which reduces the retrieval performance. The colour histograms of
images are considered as low-level features. The bin values are analysed to
understand their contribution representing image colour. The trivial bins are trun-
cated and removed, and only important bins are considered to have histograms with
lesser number of bins. The coding scheme used GR coding algorithm, and the
quotient and remainder code parts are evaluated. Since there is variation between
the number of bins in the query and database histogram, BOSM is used as a
similarity measure. The performance of all the schemes is evaluated in an image
retrieval system. The retrieval time, number of bits needed for histogram
construction and precision of retrieval are evaluated using benchmark datasets, and
the performance of the presented approach is encouraging.

Finally, as a whole, the book presents various important issues in information
retrieval research filed and will be very much useful for the postgraduates and
researchers working in information retrieval problems.

Bangalore, India S. G. Shaila
Amaravati, India A. Vadivel
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