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he television systems have spread worldwide and have come to

fulfill the role of “viewing at a distance” that was the original

dream. Television systems are not only used for broadcasting, but
also they are used in many fields as video systems and are firmly
embedded in society’s infrastructure. Television has now been reborn as high-

definition television (HDTV), with
new developments appearing. Mean-
while, movies were popular long
before the invention of television.
Through masterpieces and documen-
taries, they have given people thrills
and wisdom. As electronic video has
developed, it has been adopted into
shooting and editing, making it possi-
ble to produce movies efficiently.
Recently, even screenings in cinemas
have become electronic, and movies
have been restructured as the digital
cinema, including stereoscopic 3-D
systems.

The overview papers

in this Special Issue cover
the key technologies
regarding the emergence
of UHDTV and the

digital cinema, including
coverage of stereoscopic
3-D systems.

In television, systems that surpass HDTV are being investigated and
developed as ultrahigh-definition television (UHDTV), and are coming closer to

alevel at which they can display large-screen video. As a result, the UHDTV and

the digital cinema have a cross relationship, so that the barriers between TV

systems and cinemas have been lowered. This Special Issue titled “Beyond
HDTV” is timely in that it considers both topics, and is thought to address the

demands of today.

It is known that angle of view has a large effect on sensation of reality. It

increases as the viewing angle widens, but it is saturated at around 100°.

Widening the viewing angle more than that of the HDTV would require ex-
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tremely high resolution that is be-
yond the HDTV systems. For single-
screen formats, the resolution of
sensors and screens has to be in-
creased accordingly. This method is
common to the digital cinema and to
UHDTV today.

An alternative is to use multiple
sensors and screens, which are linked
together and are referred to as tiled
display or multiple-screen display.
Thinking outside the box, “Beyond
HDTV” can be constructed in a com-
pletely original manner. But to design
an actual working system in the pre-
sent, the system would relate to cur-
rent HDTV and follow in the footsteps
of television systems that have come
before it. This being the case, resolu-
tion, frame rate, scanning method,
colorimetry, aspect ratio, and other
parameters must be targeted for
study. As for advanced 3DTV systems,
a variety of systems can be consid-
ered. Depth information of the 3-D
video systems, in general, is converted
to 2-D images when recorded and
transmitted. Therefore, a drastic im-
provement of resolution enables the
system to carry enough depth inform-
ation. Given that system, we consider
that if we can realize an extremely
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high resolution in 2-D system, we can
also reach a sufficiently compelling
3-D system.

The overview papers in this special
issue cover these technologies and are
contributed by some of the leaders in
the field of “beyond HDTV.” The pa-
per by Sugawara and Masaoka dis-
cusses the relationship between image
format and visual experience of
UHDTV. Its results generally have
been applied to large format images.
Two papers related to colorimetry are
provided. Park et al. present a new
wide-gamut RGB primary set and an
efficient color encoding method for
UHDTV. The paper by Wen provides
color management for future video
systems.

Four papers related to devices and
equipments are provided. Travis et al.
describe wedge optics in flat panel
displays that can be applied to 3-D
viewing. Takayanagi and Nakamura
high-resolution CMOS
image Yamashita
and Mitani present 8K extremely-

describe

video Sensors.

high-resolution camera systems. The
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paper by Kanazawa and Kusakabe
presents ultrahigh-definition LCOS
projectors.

Two papers related to format-free
systems composed of plural screens
are presented. Schreer et al. discuss
ultrahigh-resolution panoramic imag-
ing for format-agnostic video pro-
duction. The introduced system has
flexibility applied to many video sys-
tems. The paper by Leigh et al. shows
scalable resolution display walls. It
describes approaches and trends in
display hardware construction,
middleware architecture, and user-
interaction design.

Shishikui et al. describe high-
performance video codec for Super
Hi-Vision. The paper by Fujii et al.
presents digital cinema creation and
distribution on optical high-speed net-
works. Oyamada et al. describe prog-
ress of transmission technologies for
UHDTV.

The paper by Aylsworth et al.
presents the stereographic digital
cinema: production and exhibition
techniques in 2012. Son et al. show

how 3-D imaging will be able to create
real-world-like environments.

The subject of “Beyond HDTV” is
very broad and its technologies need
R/D for devices, system architectures,
transmission, and display systems.
“Beyond HDTV,” based on these
technologies, will be recognized as
“essential” in the future.

We consider that this Special Issue
configured by outstanding contribu-
tions will be of use not just to video
researchers and engineers, but also to
all graduate students. Since the appli-
cation range for video is expected to
expand even further, these articles
should be suitable in the PROCEED-
iNGs oF THE IEEE to ensure they will
be of service not only to those who are
directly concerned with video, but
also to all IEEE members.

We would like to thank the IEEE
managing editor Jim Calder for his
support of the issue and helpful sug-
gestions, and the PROCEEDINGS OF
THE IEEE staff, Jo Sun and Margery
Meyer, for their assistance with the
preparation of this issue. B
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