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PREFACE

SCOPE AND RATIONAL FOR ANOTHER BOOK IN MULTIMEDIA

Multimedia is now a broad “umbrella” that innovatively combines different fields of
research and industry to produce practical solutions that are used on a wide scale
today. Some of these fields are signal processing, imaging and color science, video and
audio analysis, 2D/3D graphics, information theory, compression, networking, data-
bases, watermarking, encryption, mobile terminals, and user interfaces. Research in
each field is progressing, and our need to consume digital information has been for-
ever changing. This has resulted in novel multimedia applications and faster dissemi-
nation of information that is constantly making our life more convenient when it
comes to communication, entertainment, learning, interacting, and so on.

There are many books that address the progress of each of these above-mentioned
fields individually. And although there exist books that deal with multimedia sys-
tems, most of them have been rather weighted and biased toward explaining only one
or a few aspects of multimedia as a whole. For instance, many multimedia books target
only the networking and distributing aspects, or only the compression and storage
aspects. There is no comprehensive textbook that puts all these concepts coherently
together, explaining each area sufficiently enough to understand the problems, solu-
tions, technologies, and standards that can ultimately be used to create broad end-to-
end applications in this ever-evolving field.

This book intends to serve that purpose by bringing together the different
aspects of a modern multimedia pipeline from content creation, compression, distri-
bution, and consumption on different end terminals. This book is borne out of teach-
ings that the author has been carrying out at the University of Southern California,
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feedback from students, and, more important, the author’s perspectives gained from
working in the industry. We discuss the issues involved in architecting an end-to-end
multimedia pipeline and give plenty of examples from the industry, including digital
television, IPTV, mobile deployments, Digital Rights Management solutions, digital
cinema pipelines, and so on. We also provide lots of practical questions and program-
ming assignments, which are really projects, to augment the student’s understanding
of the text.

TARGET AUDIENCE AND PREREQUISITES

The content, explanations, and exercises in this book have been designed for senior-
level undergraduate students or graduate students in engineering and technical art
disciplines.

We do not expect that you have taken courses in all of the engineering fields men-
tioned and most of the explanations do not assume this. However, it will be helpful to
your overall understanding of the multimedia field if you are familiar with one or
more of these fields. With regard to exercises, all of them have a rating between 1 and
10, with 1 being very easy, needing only a few moments to answer, whereas a 10
might turn out to be a weekend project. The programming exercises at the end of
every chapter should give you hands-on experience with relevant aspects of multi-
media. Although we do not assume that you are an expert programmer, you will need
to know basic programming or scripting to attempt these. We also provide starter
code in C++ and Java, with many sample data sets for the programming exercises.
These can be found on the publisher’s Web site, www.cengage.com, under the Student
Downloads section of the book’s catalog page.

ORGANIZATION

We start with an introductory chapter that takes the reader from a naive perspective
of multimedia and provides a more concrete definition of multimedia explaining the
history, evolution, and current status of what multimedia is today. It also explains the
three -part organization of the chapters,each with many visual figures, exercises, pro-
gramming assignments (programming starter code available at www.cengage.com),
along with solutions to selected exercises. A complete solution set is available to
instructors via the Instructor Downloads section of www.cengage.com.

The first part of the book deals with authoring, where we explain relevant issues
involved in capturing, representing, and creating content. We start with the digitiza-
tion process for all media types, explaining the theoretical and practical details, issues
in rendering on various display/sound devices, working of cameras, and formats of
different media types. Also described are paradigms used by commercial authoring
tools in the creation of rich multimedia content for different consumers on high-band-
width digital networks to low-bandwidth mobile networks. This part also explains
each media type (text, images, video, audio, graphics) from its simplistic individual
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aspects to more complex content formed by the combinations, such as surround
sound, spatial audio, THX, composite, and component video.

The second part is devoted to the data economics of storage and transmission of
multimedia content. It first gives an overview of compression, which discusses theo-
retical and practical limits of information compression as well as explains a taxonomy
of algorithms/standards in lossless and lossy coding. The succeeding chapters in this
section discuss how these generic compression ideas are purposefully used to mini-
mize perceptual distortion in compressing each media type (images, video, audio, and
graphics) with good illustration of examples through every stage of the algorithms.
Also discussed are the prominent ISO and ITU compression standards, which include
JPEG, JPEG2000, MPEG-1, MPEG-2, H.264, CELE, MP3, MIDI, Topological Surgery
used in MPEG-4, X3D, Java3D, and so on. In many cases, we also discuss the bit
stream organization and syntax in these relevant standards. We also give examples of
user interfaces and parameters exposed by industry-grade compressors for video and
graphics.

The third part of the book pays attention to more recent trends and applications in
multimedia. Here, we show the paradigm shift in content description/distribution
using the MPEG-4 standard compared with the earlier MPEG standards. It shows
examples of how MPEG-4 works, where it is currently used, and what might be pos-
sible with the standard. One chapter is also devoted to multimedia databases, where
we explain the role of semantic queries and the complication involved in formulating
and processing semantic queries when compared with queries in standard text data-
bases. We show how solutions in this area have proposed the use of metadata and
depict standards that use metadata such as MPEG-7, TV-Anytime, Dublin Core, MXF,
DMS-1, and so on. One future requirement of media consumption will be the creation
of frameworks that can seamlessly exchange multimedia data with different networks.
With many different kinds and brands of commercial networks becoming common-
place today—cell phone networks, Internet, digital cable networks—we discuss the
current progress in MPEG-21 to create such a framework where seamless and com-
mercial exchange can be possible.

Finally, the last chapter concludes with a summary of the content covered in the
book as well as content that was left out deliberately or because of the changing
progress in the field. We also illustrate the impact that multimedia information con-
sumption and dissemination has had in our industry and society and provide a per-
spective on where the multimedia industry is likely to move in future.

TEACHING

The book contains more than enough material for a one-semester course on multime-
dia and can also be used for a two-semester course depending on the depth that an
instructor might want to go into each topic. The book has been organized into three
parts that progress sequentially. However, depending on the student comfort level
and exposure to prerequisites, each part could be taught individually. In the



viii Preface

Computer Science Department at the University of Southern California, the authors
have been teaching a one-semester course to graduate students majoring in computer
science, electrical engineering, industrial engineering, arts, and sciences. The first
half of the course has normally covered material in varying detail from the first two
parts of the book. The second half of the course has covered selected chapters from
the third parts, depending on overall student interests and the new technologies that
had then been in the news.
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