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2020 3D Media
at the New
Technology
Campus (IBC)

Since 1994, IBC has staged
its New Technology
Campus as a forum where
research organisations can
present and demonstrate
their results to IBC
conference delegates and
exhibition visitors.

Every year the IBC
organizes a series of
sessions call
caught nmSomebgde
with good knowledge of the
field, usually a journalist, an
investor, etc., is invited to
select from the exhibition
the most appealing items.

2020 3D Mediad s
omnidirectional video, a
prototype by University of
Hasselt, was included in
oneofthisy ear 6 s
selections:A Medi a o
Moveo.

The IBC organization
presented the winners a
badge with their nomination
which was set at a relevant
location on the 2020 3D
Media stand.

From the dissemination
point of view, receiving such
an award at an event with
over 1300 exhibitors is
fantastic news for the
project.
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Inpainting is a term used in art to denote the
modification of images (paintings, photographs,
etc) in a form that cannot be detected by an
ordinary observer. It normally refers to the
filling-in of regions with missing information, the
reconstruction of corrupted parts of an image, to
eliminate unwanted objects (e.g. rigs or cables
in a filmed movie), or the replacement of
regions with a different kind of information. Due
to its numerous applications this topic has
attracted the attention of many researchers and
as a result, several useful methods have been
developed to address the problem of inpainting
on still images. The case of video sequences
has also been the object of intensive research,
although the technology is still not mature
enough to produce fully automatic algorithms
capable of providing reliable results to satisfy
the needs of the post-production media
industry.

The recent commercial interest in exhibiting 3D
movies or other events like sports or music in
theatres has motivated the development of
postproduction tools in order to assist in the
acquisition process or to eliminate unwanted
objects in the scene, such as rigs or cables
which may be unavoidable at the filming stage.
One of the leading targets in this project is to
produce an inpainting tool for image sequences
flexible enough to cover specific needs of the
media industry.

Even if there are many different approaches to
image inpainting, they may be classified into
two main categories: geometry based and or
texture based reconstruction techniques.

Geometry-based methods aim at propagating
the geometric structure of the image from the
boundary towards the interior of the holes.

Depth enhanced inpainting
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These methods permit to recover the non-
textured and smooth information when the
missing region is thin. However, the main
drawback of these methods is their inability to
restore textures.

In parallel to these geometry-oriented methods,
a category of very powerful methods have
appeared as an application of texture synthesis.
According to these methods, an unknown region
Q, called the hole, is filled-in by copying content
from the known areas of the image. The texture
is modelled as an MRF (Markov Random Field)
by assuming that the probability distribution of
brightness values for one pixel given the
brightness values of its spatial neighbourhood is
independent from the rest of the image.

Still, to produce robust and reliable methods a
synthesis of both types of methods is desirable.
All of these described methods deal with 2D
images and do not take into account the 3D
geometry of the objects they are inpainting. This
makes the algorithms simple since they only
need to generate a plausible 2D image.
However, in order to process depth-enhanced
images, the algorithms need to properly handle
the depth information. This is a requirement for
generating coherent views with depth coherent
texture. Properly using depth information is a
challenge, but it is also an opportunity to use
further geometric information to produce better
inpainting results, even for 2D images.

(Complete report available on the website)
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Last February took place .= P e e 02

the 2010 edition of
Integrated Systems Europe
(ISE) at Amsterdam. The
event drew a total of 28,489
attendees i a 14.4%
increase on 2
figure of 24,912.

This year the 2020 3D
project participated in this
showroom presenting the
360 HD dome:

THOMSON is
now

Technicolor

Early 2010, Thomson
Ordinary and Extraordinary
Shar ehol de rtoekd
place.

The Meeting yielded the
approvals of Thomsoné s
Restructuring Plan and
change of name. About this
Frederic Rose, Thomson 6 s
Chairman & CEO,
commented: "We are
delighted that Shareholders
have given their full backing
to our restructuring plan.
This is a new start for our
Group under the new
Technicolorb r and o .

technicolor

S.F. i VFX in 2D films is a really mature
science, but what do you think of VFX in 3D
productions?

B.M. 7 | would like to quote Rob Engel from
Sony I magewor ks. He s
depth in 3D0o and that
a lot of implications. Every time | look at a 2D
movi e wher e thereds <
practical sources that are physically behind the
actor such as a fake blood source, | realize that
these would not work in 3D. And this applies to
all digital effects rendered in 2D. You have to
render all your effects as 3D effects in terms
that they have to be part of a 3D model. Likely,
all the atmospheric effects such as smoke have
to be 3D. Doing this is more complex, but it
gives much more credibility.

SF. i1 1ln a scene from t
bl oody val entinebo wh e
rides in their car at night the director used back
projection for the background in 2D and it
wor ked! Dondt you agr:
well in this instance?

BM.i Sur e, but thatodés s
got two issues: the back projection was flat and
the reflection on the windshield was flat. The
director of this movie actually s ai d: il
3D movie and had only seen one 3D movie
before thato. Before

make sure you watch at least half a dozen if
not two dozen 3D movies. It is like making a
colour movie and not colour timing it. In this
case the flat background worked because you
focus on the human characters in the car and
you donobt | ook aHven if thie
background had been shot in 3D, because of
the depth budget and depth bracket of the
background it would appear almost flat even if
not totally flat. Also, it was a night shot so you

Accordingly, since February k q\
& -

1st 2010 Thomson is now
operating under the
Technicolor brand.

got very few depth cues. The scene was
basically about driving at night through a dark
forest ; so yes, t hat
to be a 3D source. The main ruler here is the
story, and the story was the characters. You
look at the people, look at the car, but you
hardly notice the background. If the story had
been, for instance, one character saying
fisomeone is following
would look through the windshield and no way
could you have a flat car following them.

SF.ilsndt anyone in the
using metadata to help in 3D compositing?

B.M. 7 No because we have not reached the
point where we need it and where we can use
it. The depth metadata in 3D compositing is not
being used, or at lea st | donot
system actually using it. | think that Toxic, from
Autodesk, grabs a lot of metadata and depth
maps from Maya to do the compositing. And
Ocula, from Nuke, generates the depth
metadata. So there are very few cases where
we are starting to use metadata. And now,
getting to the point,

metadata to do 3D compositing; you need a
good compositor. The depth metadata would
help you work faster or automate some of the
tasks, but i nhuham expegienck
that counts. So, right now when specialised
post houses do one mc
need that much. But five to ten years from now,
when you have tens of studios doing much
more 3D content, you may have someone
fixing depth pixel by pixel but the bulk of the
work should be straight-forwarded.

S.F. T We have noticed the stereo camera rigs
are not standardized. It seems that for every
new production new tools have to be invented.

B.M. 7 Every 3D movie you have seen until
now is linked to a different postproduction
house that made a special plug-in for each
movi e. Like in fAJour
eart ho, t he-indor Byeos fusion. m!
U23D there was a Scartch DI, Quantel was
used for Hanna Montana. You can make each
new movie with a different tool.

(Complete interview available on the website)


http://www.youtube.com/watch?v=VyYk1DXMmNI
http://www.youtube.com/watch?v=VyYk1DXMmNI
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Cinematographic editing

and thg passive viewer

By Kurt/Vanhoutte, Eric Joris, Brecht

Debackeére. Nele Wvnants: from CREW {

The questions we face today in regard to
surround cinematography are similar to the
questions raised over the first years of cinema,
when the medium had yet to develop its own
language. How to tell a compelling story in an
omnidirectional cinematographic environment?
How to deal with diegetic changes of time and
space without disrupting the flow of the
immersive experience? And a step further, how
to implicate the presence of a viewer? In our
ai m t o rethink t oda
parameters for narration we will lean to a great
extent on the founding fathers of early cinema.

Classical cinema implies by definition the
presence of a passive spectator who sees the
image from an external perspective. This point
of view is immobile. Consequently, the
editing/montage by the director dictates the
narrative  experience. In other words,
editing/montage refers in a broad sense to the
art of assembling images to a meaningful whole.
Within film it refers to a whole range of
techniques, developed by the Soviet montage
filmmakers of the 1920s. Eisenstein introduced
it as a dialectical principle, whereby the
succession of two conflicting images incites the
spectator to deduce on a cognitive level the
meaningful relation. According to Bordwell, one
of the most influential film theoreticians today,
'montage editing tended to break down the
unified diegetic world. Montage forced the user
to recognize a reworking of the raw event
through constant editing gaps and mismatches:

overlapping cutting distended time, disjunctive
cuts created spatial and temporal ambiguities.
Even the shot itself offered uncertain cues,
since extreme close-ups canted angles and
abstract compositional patterns against sky or
neutral backgrounds tended to disorient the
viewer. Nevertheless, the impact of these
techniques on the cognition of the viewer was
cl ear: by the mid
Soviet Films was adopted by the American
studios, and became the standard for cinematic
storytelling. As its most important opponent, the
French film-critic André Bazin tackled montage
as an artificial and manipulative construction of
reality, and defended in hi s Qe qus te
Cinema, a style based on deep-focus and long-
takes. The depth of field/long take style, known
as mise-en-scéne, attracted Bazin for two
essential reasons: it maintained the unity of
space and the relationship between the objects
within that space and it gave the spectator, still
according to Bazin, the freedom to direct his/her
own control over the viewing process. This
included view direction, duration and succession
of the viewing process. It seems obvious that
Bazinds ar g uone oftrsalism are
indeed valuable in considering montage for
immersive content in omnidirectional fim 7 a
cinematographic environment where the image
maintains its spatial coherence, and the
spectator is free to look around at his discretion.

(Complete report available on the website:
Cinematography  of  surround video,
assuming a passive spectator)

Available for download from www.20203dmedia.eu

"Cinematography of surround video, assuming a passive spectator" by Kurt Vanhoutte, Eric
Joris, Brecht Debackere, and Nele Wynants from CREW

"Metadata Representation for 3D Cinema Production” by Werner Bailer (JRS), Philippe Bekaert
(UoH), Klaas Jan Damstra (GVN), Jan van Rooy (GVN), Stephen Field (DTS), Dave Stringer

(Datasat), and David Fuschi (UoR)

"Depth enhanced inpainting model and automatic detection of occluded/disoccluded regions"
By Pau Gargallo, Alexandre Hervieu, and Vicent Caselles from BM

"Spatial Audio Pl ayback
Giulio Cengarle, and Toni Mateos from BM

At the resources area of the website for pu
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The Fraunhofer
Heinrich Hertz
Institute

launches the
HHI TIME Lab i
Tomorr ow
immersive Media
Experience Lab

On February 19, 2010 a
symposium of leading
international experts

di scussing o6°
Contentdo foll
grand opening ceremony
mark the inauguration of
the HHI TIME Lab i
Tomorrowds il
Media Experience Lab i

at the Fraunhofer Heinrich
Hertz Institute. The Lab
uses high-resolution
projection technology to
create a 180 degree
panorama in a high-end
presentation room, while
128 loudspeakers and
patented IOSONO
technology by Fraunhofer
IDMT provide a stunningly
lifelike multimedia
environment.

The new facility will be
used for the 2020 3D
Media project as well as
bytheLabds f oul
partners i the Berliner
Philharmoniker and the
Film and Television
Academy (HFF;
Wo |7 fwdl use the HHI
TIiME LAB to try out new
presentation formats for
content and develop new
forms of content for this
special presentation
environment. Further
partners from creative
media and technology are
cordially invited to use the
window of opportunity this
platform represents for the
development of new
dimensions in multimedia
experiencing.
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Spatial audio tests aDTS theatre, Twyford, U.K.

During the first two years of 2020 3D Media
project, BM-audio has produced technology for
encoding and decoding 3D audio soundtracks,
and has implemented a playout prototype which
integrates with existing digital cinema equip-
ment. Moreover it has been tested in a real
environment, at the DTS theatre located near
London. The prototype calibrates those loud-
speakers to which it is connected by detecting
their exact position. It receives the 3D audio
content which is totally independent of the
exhibition layout, and decodes it in a way that
optimises the contents to the given loud-
speakers. The basic philosophy behind the 3D
audio technology is that the soundtrack is
treated in a manner which is independent of the
final exhibition system (that is, the number and
position of loudspeakers) through all its phases:
from capturing, to mixing (or post-production)
and distribution. This way there is no need to
standardise loudspeaker layouts with many
units: the decoder will always optimise for the
given layout.

Building the prototype has also resulted in an
initial investigation to determine the price of a
final product. The prototype has been built from
off-the-shelf components with a cost of 1 8 0 C
This includes the rack-based PC, digital audio
card and external audio interfaces. The quoted
amount is an upper bound of the fabrication cost
since an industrially built product would have
lower component costs. Apart from the new
hardware, cinemas would need to incorporate
additional loudspeakers, as well as probably
new amplifiers and new wiring not accounted
for.

The most important test performed so far took
place at a professional theatre owned by DTS
and Datasat project partners. The theatre is a
state of the art preview in-house cinema whose
dimensions are approximately 8 m x 6.5 m x 4
m. It is equipped with a very flexible routing
infrastructure which facilitated the reuse of all
existing loudspeakers and amplifiers in
combination with 8 additional loudspeakers
installed for the occasion, which made a total of
22 loudspeakers and 2 subwoofers located all
around the audience, including overhead.

After the setup, calibration of the system and
decoding of the 3D audio content, BM-audio
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and DTS carried out several user tests which
revealed a greater sense of immersion from the
3D audio compared with the standard 5.1
surround.

Some cinema scenes were chosen for the
three-dimensional surround sound tests, since
they featured sound sources moving out of the
screen or flying on top of the audience. For
each of these scenes 3D soundtrack versions
were produced starting from the original 5.1
recordings and re-doing the sound design as
faithful as possible using extensive collections
of sound effects libraries. In one particular case
it was possible to obtain the separate audio
tracks and the original Pro Tools mixing
session, thus allowing the production of the 3D
version using the very same material used for
the official release.

The test was also valuable for spotting some
weaknesses and to suggest room for future
improvements. Future work plans include im-
proving the decoding algorithms to deal with
distant loudspeakers, and testing many different
3D loudspeaker layouts including distributed
channels (channels with multiple speakers.)

(Complete report available on the website:
Spatial Audio Playback for Realistic Cinema
Environments)

For further information about the 2020 3D Media project,
please contact the project management team:

Patricia Castillo

Barcelona Media

Av. Diagonal, 177, 9 th. floor.
08018 Barcelona

Tel. (+34) 93 238 14 00

www.barcelonamedia.org

Send an email: inffo@20203dmedia.eu
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