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Preface

The last decade has seen a quiet revolution in digital video technology. Digital video is
everywhere: on our televisions, our DVD and Blu-Ray players, our computers, our music
players and our mobile handsets. Only recently, a video image in a web page was an unusual
sight. Nowadays, many of us are just as likely to catch the latest news on the web as on the
TV. With the explosion of digital video applications, a billion-dollar industry has developed
and expanded, with new companies and niche markets emerging, thriving and disappearing
faster than anyone can easily track. Video compression is essential to all of these applications
and markets, and the H.264 format is considered by many to be the state of the art in video
compression.

When I wrote the first edition of this book in 2003, H.264 Advanced Video Compression
had just been published as an International Standard and it was hard to predict its impact on
industry. Its predecessor, MPEG-4 Visual, had arguably failed to live up to its promise, with
only limited adoption in the market. Since 2003, the significant performance improvements
that are built into H.264 have made it the clear successor to the older MPEG video standards in
many applications, from mobile video to High Definition broadcasting. At the time of writing,
the MPEG and VCEG standards committees are debating the possible successor to H.264. It is
likely to be several years before a new standard is released, and several years after that before
H.264 begins to become obsolete.

This book is intended to be a practical, accessible and unbiased guide to the H.264 video
compression standard. As always, I have chosen to explain the details of H.264 in my own
way, concentrating on what I feel is important to the engineer, researcher or student who needs
a ‘way in’ to this complex yet important technical subject. This book is not the final word on
H.264. By definition, that final word is provided by the standard itself and I advise any serious
developer or implementer of H.264 to get hold of a copy of the standard. There is a need for
a guidebook to the standard that explains the concepts, tools, benefits and disadvantages of
the format, just as a good guidebook helps the tourist to get to know a foreign country and to
become more at home there. Some visitors may be disappointed that their favourite subject
is not covered in as much depth as they would like. I have made a deliberate choice to cover
certain topics such as Scalable and Multiview Video Coding only briefly as they are still, in
my view, in the early stages of practical implementation.

My sincere thanks to the many people who have helped to shape this book, including the
readers of my earlier books who told me what they liked and what they wanted; the many
companies and individuals who have asked me to solve their video compression problems;
Kourosh Soroushian for discussions on Hypothetical Reference Decoders; Abharana Bhat,



xvi Preface

Maja Bystrom, Sam Jansen, Sampath Kannangara and Yafan Zhao for reading and commenting
on draft chapters; Gary Sullivan for many comments, corrections, suggestions and discussions;
Nicky, Simone and the editorial team at John Wiley & Sons; and to Pat for reading the
manuscript, cracking the whip and making me finish it.

I 'hope that you find the book useful; more importantly, I hope you enjoy it. Visit my website
at www.vcodex.com and tell me what you think.

Tain Richardson
Aberdeen, 2010
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Full Search
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A video coding standard

A video coding standard

A video coding standard

High Definition Television
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humans perceive and interpret visual images
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and transform

Decoder ‘model’ that may be used to test
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International Electrotechnical Commission, a
standards body

Coding of video frames using temporal prediction
or compensation

Video data represented as a series of fields
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Network Abstraction Layer

Visual quality measured by algorithm(s)

Coded (compressed) video frame
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motion-compensated prediction from one
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A set of functional capabilities (of a video
CODEC)

Video data represented as a series of complete
frames

Peak Signal to Noise Ratio, an objective quality
measure

Quarter Common Intermediate Format

Reduce the precision of a scalar or vector quantity
Control of bit rate of encoded video signal
Measure of CODEC performance (distortion at a
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Reconfigurable Video Coding, a framework for
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constructed from pre-defined Functional Units.
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‘Ripple’-like artefacts around sharp edges in a
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Real Time Protocol, a transport protocol for
real-time data
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Scalable Video Coding
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Redundancy due to the statistical distribution of
data

Lossless or near-lossless video quality

Visual quality as perceived by human observer(s)
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Video Coding Experts Group, a committee of ITU
Video Coding Layer
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Variable Length Code

Variable Length Decoder

Variable Length Encoder
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Video Quality Experts Group

Motion compensation in which the prediction
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