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Foreword

“HIGH EFFICIENCY VIDEO CODING AND OTHER EMERGING
STANDARDS”, by K. R. Rao, J. J. Hwang and D. N. Kim. 308 pages.
River Publishers, 2017. ISBN 978-87-93609-03-7.

Review by Ashraf A. Kassim, Professor, Department of Electrical and
Computer Engineering, National University of Singapore, Singapore.

K. R. Rao, Professor of Electrical Engineering at the University of Texas at
Arlington and a well-known leading authority in the field of video coding,
has teamed up once more with Dr. J. J. Hwang of Kunsan National University
(South Korea) and Dr. D. N. Kim of Barun Technologies Corporation (South
Korea) to come up with this new book which focuses on high efficiency video
coding (HEVC) also known as H.265. This is very relevant today as the
proportion of digital video content in on-line Internet data traffic is expected
to increase even further in the coming years as major content providers move
rapidly into the realm of 4K video. The ability of HEVC to provide huge gains
in compression efficiency is expected to speed up its adoption and help it to
overtake H.264/AVC which is the de-facto current standard for most on-line
video content.

This book is very timely as it discusses various recent developments in
the standards arena for HEVC including range extensions and new profiles as
well as a number of recently finalized HEVC codecs. It is well positioned to
be a comprehensive and up-to-date resource on HEVC as the authors discuss
relevant research and reference a number of resources. This includes stan-
dards documents, HEVC range extensions and new profiles (3D, multi view,
scalability, screen content coding) open source software, review papers, and
keynote speeches, but also provide a long list of projects that would help
graduate students and others to develop a deeper understanding of the
HEVC and emerging image coding standards including JPEG LS, JPEG XR,
JPEG-XT and JPEG XS. Also presented in detail is screen content coding
(SCC) which is an extension of HEVC standard with several new tools,
including an intra-picture motion estimation/compensation used in natural
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video coding, palette coding, adaptive color transform, and adaptive motion
vector resolution. The authors also provide a glimpse of future video coding
beyond HEVC/H.265 and discuss MPEG-4 internet video coding, AVS2 and
related codecs including DAALA, THOR, AV1, VP10 (Google), VC1, real
media HD, and DSC.

Once again the authors have come up with a very useful resource for
researchers, developers and graduate students in the video coding field,
enabling them to keep abreast of latest developments.

Dr. Ashraf A. Kassim is a Professor with the Electrical and Computer Engi-
neering Department of the National University of Singapore. His research
interests include video/image processing and compression, computer vision
and machine learning.



Preface

Originally this book was planned to be the revised/updated version of our
book

“K. R. Rao, D. N. Kim and J. J. Hwang, “Video coding standards: AVS
China, H.264/MPEG-4 Part 10, HEVC, VP6, DIRAC and VC-1”, published
by Springer in 2014. The present book “High efficiency video coding and
other emerging standards”, stands by itself and is not a II Edition. Chapter 5
is now completely revised and updated. Chapter 8 focusses on screen content
coding — HEVC extension. There is no specific reason why this is called
Chapter 8.

The main focus now, however, is on High Efficiency Video Coding
(HEVC) which is the latest international video coding standard. A detailed
description of the tools and techniques that govern the encoder indirectly and
the decoder directly is intentionally avoided as there are already number of
books (specially by those specialists who are directly involved in proposing/
contributing/evaluating/finalizing the detailed processes that constitute the
standards) in this field, besides the overview papers, standards documents,
reference software, software manuals, test sequences, source codes, tutorials,
keynote speakers, panel discussions, reflector and ftp/web sites — all in the
public domain. Access to these categories is also provided. Since 2014 in
the standards arena in HEVC, range extensions and new profiles (3D, multi
view, scalability, screen content coding — SCC) have been finalized. Also
others such as MPEG-4 Internet Video Coding (ISO/IEC 14496-33) and
AVS2 (IEEE 1857-4) have been standardized. Similarly industry also has
finalized codecs such as, DAALA, THOR, VP9 (Google), VC1 (SMPTE),
real media HD (Real Networks), and DSC (display stream compression) by
VESA (Video Electronics Standards Association). AV1 (Alliance for Open
Media, AOM) and VP10 (Google) are being finalized. This book provides
access to all these developments.

Brief description of future video coding beyond HEVC/H.265 is pro-
vided. About 400 references related to HEVC are added along with 300
projects/problems. The later are self-explanatory and govern the spectrum
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from a 3-hour graduate credit to research at the masters and doctoral levels.
Some require the dedication of groups of researchers with extensive compu-
tational (software) and testing facilities. Additional projects/problems based
on image coding standards (both developed and some in final stages) such
as JPEG LS, JPEG XR, JPEG-XT, JPEG XS (call for proposals for a low-
latency lightweight image coding system issued in March 2016 by JPEG) and
JPEG-PLENO are added. References, overview papers, panel discussions,
tutorials, software, test sequences, conformance bit streams etc. emphasizing
these topics are also listed. Brief description related to joint video exploration
team (JVET) a.k.a. next generation video coding (NGVC), established by
both MPEG and VCEG is targeted for a potential new standard by 2020.
Also VESA issued a “call for technology” with the objective to standardize
a significantly more complex codec called ADSC (advanced DSC) that is
visually lossless at a bit rate lower than DSC. AVS workgroup of China
is on a fast forward track in adding SCC capability to AVS2. All these
developments can immensely help the researchers, academia and graduate
students and provide food for thought to delve deeply into the fascinating
world of multimedia compression.

The reader is now well aware that this book is mainly at the research/
reference level rather than as a textbook. It challenges the academic/
research/industrial community regarding not only the present state-of-the-art
but also, more specifically, the future trends and projections. Hence it is an
invaluable resource to this community.
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