Towards a viable auto- ms

m sfereoscopic d
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“Not until they come without glasses” is a common objection to buying a 3D
TV. So, how likely are auto-stereoscopic 3D screens to become available in the
foreseeable future at mass-market prices? BILL FOSTER suggests what we really
need is not an evolution, but a technological revolution to drive the acceptance
of auto-stereoscopy as a mainstream 3D display solution.

around for several years, but unfil now

they've been very expensive and gene-
rally offered a poor viewing experience when
compared fo their with-glasses counterparts.
However, some recent developments indicate

Au’fo-shenaﬂ 3D (A3D) displays have been

groups such as the European 3D4YOU
consorfium, but as yet there are no standards.
MPEG-MVC is capable of supporting 2D+D,
although in a different configuration from that
used by Bluray Disc, while Sisvel's 'tile
format’ proposal (which has recently been

that this nascent technology may be start
ing to come of age.

As many readers will already know,
autostereoacopic screens work in a quite
different way from stereoscopic 3D (S3D)
TVs. In order fo generate their ‘multiview'
image they require a depth map, either
created at the point of production or from
a pair of conventional stereoscopic
images using a conversion fool, of
which there are now several available.
Performing the conversion in real time is
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processor-hungry and therefore currently
quile expensive, but it's expected fo be
achievable as part of a TV's internal process-
ing within a year or two.

Ideally, the depth map should be created
at the point of production as this delivers a
true multiview image, enabling a viewer to
look around an object as they would in real
life. Using a stereoscopic source, on the other
hand, results in the same S3D picture what
ever the angle of view. (Hollywood may opt
to confinue shooting in S3D to ensure a uni-
form experience from any position.

A3D production and distribution
To generate an A3D image requires an
entirely different camera setup from those
used for 3D today. A single high-resolution
camera is flanked by two or more cameras
of a similar [or lower) resolution and it is
these which create the depth map. The result
is referred fo as 2D+Depth, or 2D+D. Using
this method also creates befter compatibility
with 2D because it simply requires the image
from the centre camera, while the depth
information from the side cameras is distrib-
uted separately in a video format or as meto-
data.

How that distribution will be achieved
over existing broadcast infrastructures or phys-
ical media formats has been investigated by

extended fo include provision for a depth
map) delivers only 1280x720p resolution
within a 1080p/25 frame it compatibility
with existing decoders is fo be maintained.

Some public service broadcasters in
Europe have conducied 3D experiments, but
in general they are still undecided on whether
to launch frame-compatible (side-by-side/iop-
botiom) services like the pay TV operators.
The problem they have is limited spectrum,
bearing in mind that the numbers receiving
their programmes overthe-air are higher in
Europe than the US. The way digilal broad-
casting is structured in Europe, the maijority of
countries already have to simulcast SD and
HD, unlike the US ATSC terrestrial system
where the receiver chip
scales an HD broad-
cast for an SDTV  §
(and vice versa).

Because a frame-
compatible service
would therefore require a
third allocation of specirum in
most European countries, there is
a strong argument o adopt @
service compatible format using
either stereo 3D — with the second
eye ignored by legacy TVs/STBs
— or 2D+D. Because reakime
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encoding of MVC at the low data rates
required for overthe-air fransmission is sfill
some way off, European broadcasters may
choose to hold out just a bit longer and go
with 2D+D. By that time autostereo displays
could be available at an acceptable price

point.

Compatibility with S3D displays
One potential problem with providing an
infrastructure to support auto-stereo will be the
need to confinue servicing the growing
installed base of siereoscopic displays that
rely on two images to represent the left and
right eye views. Depending on who one falks
to, deriving two discrete images from 2D+D
for stereoscopic display ranges from non-
trivial fo extremely complex; in any event if's
more difficult than the reverse process.

The Fraunhofer Heinrich Hertz Insfitute in
Berlin has come up with a novel approach fo
address 3D production during this inferim
phase. They've developed a mulli-camera rig
which incorporates a conventional mirror (or
side-by-side] two-camera configuration flanked
by two additional cameras fo create the
depth map (pictured leff].

The resulting output can deliver signals
suitable for both S3D and A3D displays. This
duaHormat approach is supported by one of
the MVC profiles, but would require owners
of S3D TV sefs to buy a new setHop box
because foday’s 3D TVs have no MVC
capability,
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Two different
auto-stereo 3D
technologies
Autorstereo
screens, in addi-
tion to avoiding
the need o wear
glasses, have sev-
eral other advan-
tages. Not only
can they deliver
pictures which
enable the viewer
to see around an
object, it is also
possible, theoreti-
cally ot least, to
move around
freely while
watching without
risk of losing syn-
chronisation (shutter glasses) or having the
feeling of wearing sunglasses indoors
(polarised glasses). "Theoretically” is the key
word here, however, because today's auto-
stereoscopic technology does not provide a
seamless viewing experience. Anyone who
has watched one of these panels will know
about the annoying 'jump’ between views
when shifting position from side fo side. The
situation is improving with each new model,
but that jump is still there.

As Dimenco’s Maarten Tobias described
in the last edition of DVD and Beyond, there
are in fact two distinct
categories of auto-stereo
display, those based on
parallax barrier technol
ogy and those using @
lenticular lens. The for-
mer is best suited for
tablets, mobile phones,
Nintendo's 3DS and
other singleviewer
applications, while
lenticular lenses are
more commonly found
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lenticular lens combined with image process-
ing developed by Dolby laboratories and
Philips.

Stream TV Networks claims to employ
“proprietary technology” for its UltraD
displays, but it would still appear to use o
lenticular lens. The results from its earlier
1920x1080 LCD TV showed great promise
and the latest offering — a LED backit aute-
stereoscopic UHD TV manufactured by
Chinese TV manufacturer Hisense — was well
received by those who saw it at IFA this summer.

However, even when using a UHD
display, there is still a compromise in terms of
the degree ol depth compared with what can
be achieved on an S3D with-glasses display.
In this writer's opinion, neither of the existing
aulostereo technologies — parallax barrier or
lenticular lens - is ideally suited for the
purpose. Some new thinking is required in
order fo deliver images that will be accept-
able to consumers for 3D viewing in the
home over long periods of time.

Revolution, not evolution
What we really need is not an evolution, but
a revolution fo drive the acceptance of autor
stereoscopy as a mainstream 3D display
solution and there are a number of academic
research projects striving to achieve this.

The University of Tokyo, for example, has
been experimenting with integral photogra-
phy, a process first discovered more than

100 years ago which is able to deliver con-
. siderable depth both in

Multi-viewing angles A3D camera capture

front of and behind the

display, although there
| will inevitably be trade-
offs and what the manu-
facturing cost might be
is not clear.

MIT in the US and
Brunel University in the
UK are among others
working on new solu-
fions. MIT has present-
ed two projects al

on the larger panels that
so far have been used primarily for commer-
cial display purposes.

The principal drawback of all current
auto-stereoscopic displays is the trade-off
between the number of views versus picture
resolution, and the effect both of these have
on the amount of depth that can be displayed
without blurring or distortion.

The availability of 3840x2160, Ultra
High Definition (UHD) panels is enabling
auto-stereoscopic TV manufacturers fo deliver
a marked improvement in image quality. With
the 4x increase in pixel count, many more
'views' can be achieved than the 8 or @
offered by earlier models, while maintaining
a resolution close to ‘Full HD',

Toshiba was the first to market with an
auto-stereoscopic display based on a UHD
panel and others are now following their
lead. On show at IBC was Dimenco's new
56", 28~view UHD panel, which uses a

recent SIGGRAPH con-
ferences: a multilayer ‘tomographic image
synthesis” technique aimed at increasing spa-
tial resolution, depth of field and brighiness,
and HR3D [High-Rank 3D Display using
Conlent Adaptive Parallax Barriers), which is
claimed to provide vertical as well as horizon-
tal parallax without loss of brightness. Brunel’s
‘full parallax” display, shown in prolotype
form at this year's IBC, refines the existing
parallax technique and is linked to develop-
ment work on holographic displays under the
EU’s 3D VIVANT project (See feature p.44).
All are at the laboratory siage and any com-
mercial launch is definitely some way off.

No radically new developments were
being shown by the major Japanese or
Korean CE manufacturers at IFA or IBC, but
there can be no doubt that their R&D depart-
ments are working hard behind the scenes to
tind @ commercially viable auto-stereo

solution.
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Stream TV's Ultra-D A3D TV [made by Hisense

Whatever alternatives or refinements 1o
current lenticular lens and parallox barrier
technologies emerge, if we want to lose the
glasses it must deliver higher quality than
either of them... and at a lower price point.
Maybe CES 2013 will be the show where fo
see some autostereo innovations that can
deliver a 3D effect closer to what is achieved
by today's with-glasses displays.

The case against glasses

Active shutfer glasses in cinemas need fto be
durable and for this reason they

are normally quite chunky.

This doesn't appear to

have been a major issue

for cinema goers, but it

certainly is in the home.

However, the downside

of active shutter glasses

designed for home use is

that the more user-friendly

they become [i.e. lighter), the more vulnero-
ble they are to damage. There is also the
problem that active shutter glasses driven by
infra-red tend to lose sync when the viewer
looks away from the screen, something that
will become increasingly commonplace with
the advent of second screen. Fortunately
Bluetooth appears to be taking over os the
transmission of choice.

Passive polarised glasses cerfainly pro-
vide a cheaper option, as well as being
more comfortable to wear, but the argu-
ments continue to rage over the lower
resolution delivered by today's polarised
HD screens. The new generation of Ulira
High Definition TVs enable the delivery of
full HD per eye using passive technology,
but currently at a price premium that is
likely to exceed any savings from the use
of polarised glasses. The cost of the UHD
panel also brings their pricing closer to
auto-stereo displays, which definitely need
the higher resolution to be successtul.
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