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Foreword

I am delighted to introduce the first book on multimedia data mining. When
I came to know about this book project undertaken by two of the most active
young researchers in the field, I was pleased that this book is coming in an
early stage of a field that will need it more than most fields do. In most
emerging research fields, a book can play a significant role in bringing some
maturity to the field. Research fields advance through research papers. In
research papers, however, only a limited perspective can be provided about
the field, its application potential, and the techniques required and already
developed in the field. A book gives such a chance. I liked the idea that there
will be a book that will try to unify the field by bringing in disparate topics
already available in several papers that are not easy to find and understand.
I was supportive of this book project even before I had seen any material on
it. The project was a brilliant and a bold idea by two active researchers. Now
that I have it on my screen, it appears to be even a better idea.

Multimedia started gaining recognition in the 1990s as a field. Processing,
storage, communication, and capture and display technologies had advanced
enough that researchers and technologists started building approaches to com-
bine information in multiple types of signals such as audio, images, video, and
text. Multimedia computing and communication techniques recognize corre-
lated information in multiple sources as well as insufficiency of information
in any individual source. By properly selecting sources to provide comple-
mentary information, such systems aspire, much like the human perception
system, to create a holistic picture of a situation using only partial information
from separate sources.

Data mining is a direct outgrowth of progress in data storage and processing
speeds. When it became possible to store large volumes of data and run
different statistical computations to explore all possible and even unlikely
correlations among data, the field of data mining was born. Data mining
allowed people to hypothesize relationships among data entities and explore
support for those. This field has been applied to applications in many diverse
domains and keeps getting more applications. In fact, many new fields are
a direct outgrowth of data mining, and it is likely to become a powerful
computational tool behind many emerging natural and social sciences.

Considering the volume of multimedia data and difficulty in developing
machine perception systems to bridge the semantic gap, it is natural that
multimedia and data mining will come closer and be applied to some of the
most challenging problems. And that has started to happen. Some of the
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toughest challenges for data mining are posed by multimedia systems. Sim-
ilarly, the potentially most rewarding applications of data mining may come
from multimedia data.

As is natural and common, in the early stages of a field people explore
only incremental modifications to existing approaches. And multimedia data
mining is no exception. Most early tools deal with data in a single medium
such as images. This is a good start, but the real challenges are in dealing
with multimedia data to address problems that cannot be solved using a single
medium. A major limitation of machine perception approaches, so obvious
in computer vision but equally common in all other signal based systems,
is their over reliance on a single medium. By using multimedia data, one
can use an analysis context that is created by a data set of a medium to
solve complex problems using data from other media. In a way, multimedia
data mining could become a field where analysis will proceed through mutual
context propagation approaches. I do hope that some young researchers will
be motivated to address these rewarding areas.

This book is the very first monograph on multimedia data mining. The
book presents the state-of-the-art materials in the area of multimedia data
mining with three distinguishing features. First, this book brings together
the literature of multimedia data mining and defines what this area is about,
and puts multimedia data mining in perspective compared to other, more
well-established research areas.

Second, the book includes an extensive coverage of the foundational the-
ory of multimedia data mining with state-of-the-art materials, ranging from
feature extraction and representations, to knowledge representations, to sta-
tistical learning theory and soft computing theory. Substantial effort is spent
to ensure that the theory and techniques included in the book represent the
state-of-the-art research in this area. Though not exhaustive, this book has a
comprehensive systematic introduction to the theoretical foundations of mul-
timedia data mining.

Third, in order to showcase to readers the potential and practical appli-
cations of the research in multimedia data mining, the book gives specific
applications of multimedia data mining theory in order to solve real-world
multimedia data mining problems, ranging from image search and mining, to
image annotation, to video search and mining, and to audio classification.

While still in its infant stage, multimedia data mining has great momentum
to further develop rapidly. It is hoped that the publication of this book shall
lead and promote the further development of multimedia data mining research
in academia, government, and industries, and its applications in all the sectors
of our society.

Ramesh Jain
University of California at Irvine
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Preface

Multimedia data mining is a very interdisciplinary and multidisciplinary area.
This area was developed under the two parent areas — multimedia and data
mining. Since both parent areas are considered young areas with the history
of around the last ten years or so, the formal development of multimedia data
mining was not even established until very recently. This book is the very
first monograph in the general area of multimedia data mining written in a
self-contained format. This book addresses both the fundamentals and the
applications of multimedia data mining. It gives a systematic introduction to
the fundamental theory and concepts in this area, and at the same time, also
presents specific applications that showcase the great potential and impacts
for the technologies generated from the research in this area.

The authors of this book have been actively working in this area for years,
and this book is the final culmination of their years of long research in this
area. This book may be used as a collection of research notes for researchers in
this area, a reference book for practitioners or engineers, as well as a textbook
for a graduate advanced seminar in this area or any related areas. This book
may also be used for an introductory course for graduate students or advanced
undergraduate seniors. The references collected in this book may be used as
further reading lists or references for the readers.

Due to the very interdisciplinary and multidisciplinary nature of the area
of multimedia data mining, and also due to the rapid development in this
area in the recent years, it is by no means meant to be exhaustive to collect
complete information in this area. We have tried our best to collect the most
recent developments related to the specific topics addressed in this book in
the general area of multimedia data mining. For those who have already been
in the area of multimedia data mining or who already know what this area
is about, this book serves the purpose of a formal and systematic collection
to connect all of the dots together. For those who are beginners to the area
of multimedia data mining, this book serves the purpose of a formal and
systematic introduction to this area.

It is not possible for us to accomplish this book without the great support
from a large group of people and organizations. In particular, we would like to
thank the publisher — Taylor & Francis/CRC Press for giving us the opportu-
nity to complete this book for the readers as one of the books in the Chapman
& Hall/CRC Data Mining and Knowledge Discovery series, with Prof. Vipin
Kumar at the University of Minnesota serving as the series editor. We would
like to thank this book’s editor of Taylor & Francis Group, Randi Cohen, for
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her enthusiastic and patient support, effort, and advice; the project editor of
Taylor & Francis Group, Judith M. Simon, and the anonymous proof-reader
for their meticulous effort in correcting typos and other errors of the draft of
the book; and Shashi Kumar of International Typesetting and Composition
for his prompt technical support in formatting the book. We would like to
thank Prof. Ramesh Jain at the University of California at Irvine for the
strong support to this book and kindly offering to write a foreword to this
book. We would like to thank Prof. Ying Wu at Northwestern University and
Prof. Chabane Djeraba at the University of Science and Technology of Lille,
France, as well as another anonymous reviewer, for their painstaking effort
to review the book and their valuable comments to substantially improve the
quality of this book. Part of the book is derived from the original contribu-
tions made by the authors of the book as well as a group of their colleagues.
We would like to specifically thank the following colleagues for their contri-
butions: Jyh-Herng Chow, Wei Dai, Alberto del Bimbo, Christos Faloutsos,
Zhen Guo, Ramesh Jain, Mingjing Li, Wei-Ying Ma, Florent Masseglia, Jia-
Yu (Tim) Pan, Ramesh Sarukkai, Eric P. Xing, and HongJiang Zhang. This
book project is supported in part by the National Science Foundation under
grant 11S-0535162, managed by the program manager, Dr. Maria Zemankova.
Any opinions, findings, and conclusions or recommendations expressed in this
material are those of the authors and do not necessarily reflect the views of
the National Science Foundation.

Finally, we would like to thank our families for the love and support that
are essential for us to complete this book.
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