
Danielle Nagler, Head of BBC
HD, propelled this year’s confer-
ence off to a rousing start with a
confident keynote appraisal of
HDTV’s prospects. With sales of
HD-ready TV sets booming, HD
is poised to become the new
mainstream. “HD is the way we
need to make TV, because that’s
the way viewers want it,” she
declared, confirming the commit-
ment that 70% of BBC pro-
grammes will be HD by 2012.

In April the BBC started
including HD content on BBC
iPlayer, the internet-based catch-
up service that is also available 
on Virgin cable TV networks, and
the UK now boasts some 33 HD
channels via cable and satellite.
However a “stratospheric growth”
in both content and viewership
was imminent with the launch of

Freeview HD by the end of this
year, said Nagler, as it will give
digital terrestrial television
(DTT) viewers access to HD pro-
gramming for the first time.

Throughout this year the BBC
will produce more than 300 hours
of HD programming, taking care
to cover a range of genres to 
create what she called “HD for
everyone.” Given that this implies
a range of production styles
beyond the carefully controlled
confines of a studio, the
Corporation has been trialling
small EX-1 and EX-3 cameras
from Sony over the last two
months, intercut with content
from Sony HDCAM. Light-
weight Panasonic shoulder
mount cameras will also be put to
the test later this year.

“We decided against the easy
options of producing limited
content or up-converting SD
material, as we don’t believe this
will adequately grow the market,”
she said, later hinting that the
top-rated (and exports-earning)

Top Gear could start producing in
HD soon, perhaps in time for the
new series next Spring.

In Nagler’s view HD’s true
‘coming of age’ will be marked 
by the 2012 London Olympics,
combining as it does a major
international sporting event with
the near-completion of digital
switchover (DSO) for UK DTT,
although she added that ‘HDSO’
— in other words the correspon-
ding switchover from SD to HD
— was “probably still some way
off.” — Richard Dean

Industry status: 
Who’s doing what, where?
Unique HD Masters insight into
the status of introductions and
market acceptance at interntional
level, along with specific examples
from France, Poland, Sweden and
the US.

Declaring that HDTV services
were either in operation, being
planned, or being trialled across
most of the world, European

HD Forum co-Chair David
Wood opened the first session by
pinpointed key developments 
for the future — scalable video
coding (SVC), stereoscopic TV
(also known as 3D TV), and
hybrid broadcast-broadband TV
(HBB TV).

SVC uses segments to build 
picture quality according to the
capabilities of the receiver, so
avoiding the wasteful process of
simulcasting. The concept has
been successfully tested by trans-
mitting SDTV plus a ‘top up’
signal to create HD, but the bit rate
reduction compared to sending
each separately was just 5%.
However the tests used MPEG-2

pictures, and MPEG-4 may be able
to do better. If so, SVC could be a
nice idea for the painless evolution
of 720p (progressive scan) or 1080i
(interlace) to 1080p, he suggested.

On the much-vaunted topic of
3D TV, Wood pointed out that
only the time-honoured anaglyph
colour separation 3D TV is com-
patible with existing displays.
Indeed time appeared to have
stood still as he brandished a 
picture of a 1939 card viewer,
followed by a virtually identical if
marginally cleaner one manufac-
tured some 60 years later.

If 3D TV is to take off — and
Wood didn’t sound desperately
convinced that it would — other
technologies would prevail, such
as polarised glasses, active shut-
tered glasses or an autostereo-
scopic (no spectacles) lenticular
screen. Popular for novelty cereal-
packet animation cards in the late
Fifties, lenticular screens have
already been incorporated in 
digital signage displays from LG
and others, using thousands of
prismatic vertical strips to direct
the correct image to the left and
right eye. However the embryonic
industry was presently mired in 
a multiplicity of systems and
uncertainty over channel, STB and
display compatibility, said Wood.

Regarding HBB TV, Wood
showed a slide of a Samsung TV
in Japan where information from
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Conference contents

The tag-line for this year’s HD
Masters conference was ‘Making
High Definition Work’; and we would
like to take this opportunity to 
sincerely thank the sponsors who
made the event work for all of us in
2009. With thanks to Gold Sponsors
Dolby, Hamlet, NTT Electronics,
Panasonic and Phabrix; and Silver
Sponsors Digital Rapids, Evertz, 
EVS, For-A, Harris Broadcast, Screen
Subtitling Systems and Sony. Special
mention also to David Ward and
Kristy Weir of Chyron for supplying
wonderful HD graphics throughout
the event — and of course to our
indefatigable Conference
Programme Director John Ive.
Thanks again to our supporting
organisations, Digital TV Group, FKT
and UK Screen. As ever, the event
was organised by TVBEurope in
partnership with SMPTE and BKSTS.
– Fergal Ringrose

Sponsors who
made HD Work
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a custom website was rendered as
an interactive menu alongside 
(or overlaid onto) an HD picture.
With connections to both a
broadcast feed and the internet
(via wi-fi, mobile phone dongle or
LAN), the set’s gallery offered a
number of web-assisted selections
including VoD. “Could this spell
the end of interactive TV as we
know it?” mused Wood. Others
later told TVBEurope that open-
internet spam and virus attacks
remained a concern.

Wood had his own ideas about
inoculating broadcasts from
unwanted effects, but applied 
to the more basic issue of HD 
picture integrity. Calling for
‘Delivery Quality Immunisation’
(DQI), he urged broadcasters to
provide higher quality pictures to
overcome what he regarded as the
“inevitably sub-optimal set-up”
of substantial numbers of TV
sets, whilst also future-proofing

against new formats. Film had
already proved the value of such
added headroom, he said, as
35mm footage from the 1960s is
still suitable for today’s then-
unimagined HD formats.

“Audio is already capable of
delivering more than the neces-
sary 15kHz or so threshold band-
width, to make it difficult to mess

up the sound,” said Wood. “Is
there a case for video to do the
same?” The ultimate answer was
to produce and broadcast 
pictures in the 1080p format, he
concluded, which offers a much
more robust level of DQI than
720p or 1080i. After broadcast
compression, 1080p consumes
25% more bandwidth and double

the set-top box (STB) memory of
720p pictures, but uses the same
bit rate as an equivalent 1080i
sequence or perhaps less as inter-
lace coding is not required, he
claimed. “If STB costs are the
same, it’s not a bad bargain to
give viewers the world’s finest 
television quality with 1080p,”
he exclaimed.

Ably fielding the traditional
stats-fest conference segment was
Vincent Létang, senior analyst at
the Screen Digest consultancy.
After three years, HD broadcasts
are available everywhere in
Europe, he said, and by the end of
last year the number of undupli-
cated HD channels in western
Europe was nearly 100 — a sharp
rise from 35 the year before.

Of 166 million TV households
in Western Europe, 55 million have
an HD-ready set, while 4.2 million
are HD enabled, equating to just
2.5%. However the average per-
centage of those actually watching
HD is rather misleading, as a ‘Tale
of Two Europes’ has emerged.
France leads the pack with more
than 6%, followed by Nordic coun-
tries with about 4.7% and the UK
with just over 4%. States in south-
ern Europe including Germany,
Italy and especially Spain, are all
lagging below the average.

Spain and Germany are
expected to start catching up as
early as this year — Spanish pub-
lic service broadcaster TVE is due
to introduce HD DTT in 2009/10,
and after digital switchover (DSO)
in April next year, existing DTT
channels will be given spectrum to
go HD. There’ll also be a French-
style HD tuner obligation for all
TV sets with screens above 53cm.

Thomson’s Dietrich Westerkamp,
who is also HD TV Manager 
at DIGITALEUROPE (renamed
from EICTA, the European

By David Fox
Mediaset has started work on a
three-year backbone project, to
take care of its HD production
and distribution. It is installing
more than 6,000km of dark fibre
in one pipe (called M-Tube), to
link all of its outposts through-
out Italy. This will run at
20Gbps between Milan and
Rome, and 10Gbps elsewhere. It
will be “the pivot of [Mediaset’s]
future TV business development,”
Marco Pellegrinato, Deputy
Director, R&E, Videotime
Mediaset Group, told the HD
Masters conference.

He predicts that the multi-
million Euro investment will
have “huge economic value,
with a deep strategic impact 
for Mediaset” and “represent
the infrastructural foundation
for the modern multidelivering
and multiplatform operation”
that will be crucial for all of
its production and broadcast-
ing areas.

It is currently building a
Northern Loop, which should 
be finished by September and
working a few months later.
Production, corporate and engi-
neering will have separate IP 
networks on M-Tube, in addition
to the reserved space for contribu-
tion and distribution. “Each of
the five parts of M-Tube is 
separate, so no one can override
the bandwidth of the others,”
explained Pellegrinato. It will link
17 regional offices with three met-
ropolitan fibre rings (one in Rome,
two around Milan — one is
already in place in each city) and
three larger regional rings cover-
ing most of Italy.

At the moment, Mediaset has
four HD services, three upcon-
verted free-to-air channels and
one genuine, premium HD chan-
nel. It hopes to defend its ana-
logue frequencies by replacing
them with digital HD services
rather than lose the frequencies
during the analogue switch off

(which already covers 30% of the
population). It aims to have 35%
of its service genuine HD by 2011
(rather than upconverted), with
60% genuine HD in primetime.

“The changeover to HD is
really a negative for broadcast-
ers,” said Pellegrinato, especially
as it is just one of several con-

current migrations (analogue to
digital, 4:3 to 16:9, video to file,
and broadcast to push VoD), all
of which seem to be happening
while trying to maintain previ-
ous systems and deal with all the
variables (MPEG-2, MPEG-4,
different production standards,
and various audio choices).

Mediaset set on M-Tube
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Information & Communications
Technology Industry Association
in May) and Chairman of the
German HDTV Working Group,
later admitted that Germany’s
current four HD channels offer
limited choice, but confirmed that
a major re-launch of HDTV will
begin from the end of this year.

RTL and Vox are due to
launch HD simulcasts this
autumn, with ARD/ZDF launch-
ing HD next February after a
‘showcase’ service later this year.
RTL has also signed up to satel-
lite fleet operator Astra’s impend-
ing ‘HD+’ platform using Nagra
conditional access but free-to-air
via the ‘no STB’ Common
Interface Plus (CI+), while new
Sky Deutschland (formerly
Premiere) owner BSkyB has
announced plans for five new HD
channels. However debate on
what to include on CI+ and even
some details of the standard itself
was not over, leading to ongoing
uncertainty about HDTV on
large cable networks.

Meanwhile Adam Brodziak,
technical director at Telewizja
Polsat, told delegates that terres-
trial TV viewing in Poland had
seen a steady decline since 1996.

As Poland’s first commercial TV
station, the company became the
first to transmit HDTV with the
2008 World Cup football tourna-
ment in Germany and Austria,
and is currently the second largest
broadcaster with 17% of the
Polish TV market — now split
fairly evenly between satellite,
cable and terrestrial plus about
1% telco IPTV. Most cable net-
works are still analogue with just
500,000 on digital, but with 13 HD
channels on satellite, Poland was
punching above its weight in the
European TV market, he claimed.

By 2013 the number of HD-
enabled households in western

Europe is predicted to grow
more than tenfold to 45 million,
said Létang, with Benelux coun-
tries boasting more than 45% of
homes, closely followed by the
Nordic region, while the UK
and France will be level-pegging
at about 37%, all above the new
average of 27%. At this time
more than half (52%) of all
STBs sold will be HD-capable,
compared to 30% last year.

Interestingly, Létang claimed
that while IPTV generated most
of the initial demand for HD
STBs, the market is becoming 
saturated. Consequently future
growth in pay HD is expected to
come from legacy satellite and
cable subscribers upgrading. Pay
TV will remain the principal 
driver of HDTV for the foresee-
able future, dominated by satellite
direct to home (DTH) delivery.
However DTT is expected to start
catching up after DSO.

Not surprisingly in the light of
its format victory over HD DVD,
the Blu-ray Disc (BD) format is
expected to gradually replace
DVD, accounting for more than
half of video disc sales in Western
Europe by 2013. By this time
some 16 million BD devices, half
as standalone players, will exist in
the UK alone.

On the promising but uncer-
tain question of 3D TV, Létang
claimed that its success will
depend on a unified delivery stan-
dard, which could see 401 million

3D sets worldwide by 2015 (16%).
However a prolonged and frag-
mented standardisation process
could slash this expectation to
85m, a mere 3% of all TV sets.

Sissela Andrén, HD Co-
ordinator, Swedish Television
SVT, voiced concerns over main-
taining quality. While pay TV
must achieve high standards for
obvious commercial reasons,
there was a risk of a two-tier
HDTV world emerging if public
service broadcasters cut corners
on cost grounds, either by using
cheaper cameras, using lower bit
rate archives to reduce storage
costs, or up-converting SD.

“Whatever happened to
1080p/50? We should get HD
right before getting distracted
by 3D TV,” asserted Andrén,
citing a ribald version of
‘garbage in, garbage out’. She
was not convinced by the Blu-
ray Disc format in the long
term, as the next generation
wants to download — for which
the industry must urgently
develop new business models.

While HDTV offers an ideal
entertainment medium in terms of
resolution and shape, conveying the
‘film look’ is difficult for digital TV
said Andrén, as coding random
grain consumes valuable bandwidth.
Later BBC Head of Technology
Andy Quested confirmed this point
with the definitive statement, “The
BBC does not transmit grain.” If
TV fails to deliver HD quality on
dramas and sitcoms, HD may be
reduced to a sports and concert 
format, she warned.

Since Swedish HDTV broad-
casts began in 2006, only 5% of
viewers have taken it. However
later this year will see a royal wed-
ding in Sweden — the first to be
shot and broadcast in HD —
which seems likely to boost sales
of HD iDTVs and STBs.

According to Jean-Pierre
Lacotte, chairman of the HD
Forum in France, strong regula-
tion had given the French market
a firm direction while fostering
healthy competition. From 1 Dec-
ember 2008, the government
mandated that all HD-ready sets
must incorporate an HD tuner.
From December, this will apply to
all TV sets with a screen size
above 66cm, and from December
2012 to all TV sets and STBs.

The average screen size is
steadily rising, said Lacotte,
predicting that the average pro-
jected size of 86cm this year will
increase to 94cm by the end of
2010. Within the ‘strategic seg-
ment’ of main household sets he
expected corresponding average
sizes of 101cm and 109cm
respectively. Ten HD channels
were already available on
Canal+ satellite, 12 over cable,
and five DTT simulcasts com-
prising three TF1 HD channels
plus France 2 HD and M6 HD.
Broadcasters have committed to
75% HD content by 2010, while
Lacotte also revealed that all 
six French internet service
providers — who currently have
6.2 million SD subscribers —
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plan to launch HD broadcast
and VoD services over IPTV.

On the technical front, all
French DTT channels are com-
pressed with the MPEG-4 AVC
standard and already use statis-
tical multiplexing (statmux)
from 4-15Mbps within a total
pool bit rate 21.9Mbps plus 64
QAM modulation — both fea-
tures destined for Freeview HD
in the UK. Pictures are shown in
both 1080i/25 x 1920 (16:9) and
1080i/25 x 1440 (4:3), while the
bit stream uses a dynamic and
hierarchical Group of Pictures
(GoP) structure of 32 frames in
length, each containing four ‘P’
(predictive) images. The audio
format for HD is either 5.1
Dolby Digital Plus or 2.0 Dolby
Digital Plus.

Television Technology Con-
sultant and SMPTE Fellow John
Luff commented that while some
may see HDTV promotion as
being largely the duty of the 
consumer electronics supply
chain, a huge impact had come
from broadcasters competing for
what he called ‘bragging rights’
about all the great HD pro-
grammes they were showing. This
caused a virtuous circle, as the
subsequent increase in viewer
population then seeded genuine
market growth.

At the other end of the scale,
Luff revealed that a mobile TV
service is due to start in the US
on 17 February next year using
the Qualcomm MediaFLO 
system, with the contract due to
be finalised in November. —
Richard Dean

Window of opportunity 
for 1080p/50 production
Dream or reality? If broadcasters
are to move to 1080p/50 produc-
tion, they should start installing
the necessary infrastructure now.

EBU Project Manager Hans
Hoffman believes that broadcast-
ers need to invest now as “the
window of opportunity is clos-
ing,” because once the current
round of upgrades to HD are fin-
ished, investment cycles mean
that it could be some time before
there is an opportunity to
upgrade further, particularly as
the most important consideration
is making the core infrastructure
3Gbps-capable.

As yet, very few European
broadcasters have moved to 
all-HD production. In a survey
last month by the EBU of 53
broadcasters, just one of 37 who
answered the question stated that
it had migrated its production
facility to HDTV. A further 20
(54%) have partially migrated,
while 12 (32%) plan to start in the
next couple of years, and four
(11%) currently have no plans,
which means that there is still the

opportunity to move direct to a
1080p/50 infrastructure.

Of the 29 that answered the
question: “What production for-
mat do you use today for
HDTV?”, only 1 uses 1080p/50
for programme production; 22
use 1080i/25, 12 use 720p/50 
and six use 1080p/24 or 25 for
film-style production (obviously
some broadcasters use more than
one format).

Two broadcasters are currently
considering using 1080p/50 as
their HD distribution format; 12
use or plan to use 1080i/25, and
16 use or plan to use 720p/50 (the
format currently recommended as
giving the best quality for the low-
est bit rate by the EBU).

“The production and emission
formats do not have to be cou-
pled,” said Hoffman. 1080p/50
production works very well with
720p/50 or 1080i/25 transmission.

It will mean just one format to
handle for production, and it can
be easily down-converted to deliv-
er multiple variations. If 1080p/50
is used for transmission it “pro-
vides better quality at reasonable
bit rates. You do not need higher
bit rates than 1080i,” he stated.
Indeed EBU testing has shown
that you could get the same per-
ceived quality at lower bit rates.

BSkyB already has some
1080p/50-ready infrastructure,
but it is still complex technology,
said Chris Johns, chief engineer,
Broadcast Strategy, BSkyB and a
member of the DTG group look-
ing at 1080p/50.

Besides the demands of high-
er data rates, there are “very few
pieces of high-end kit that can
be utilised now.” However, pro-
vided the costs of suitable
equipment aren’t too high, he
feels it might pay for itself. “If

you can compress in a more effi-
cient way, you can put more
channels on a transponder or
multiplex and recoup the costs
that way.” Merely not having to
produce in interlaced and then
de-interlace and re-interlace will
make it easier to deliver clean
pictures to encoding.

He wondered if companies
will be willing to tear out their
existing copper infrastructure
and replace it with fibre. “I think
not, until they have to.” Besides,
“copper is still viable, but you
have to look at reducing the num-
ber of interconnects and cable
runs. In SD we can get 300m, with
3G it is 140m.” Because cable
lengths can be so critical, he 
recommends reducing the num-
ber of patch panels and going
more directly between devices.
However, “it starts to get a lot
easier once you’ve done the acqui-
sition”, thanks to being able to do
non-realtime file transfers and the

use of compression for contribu-
tion and distribution.

“1080p/50 means there is no
need for debate over which 
format is better for sport or dra-
ma. The tricky bit is how you
make the business case for it,”
said David Carr, Operations
Director, Peel Media, which is
currently building Media City
UK in Manchester, where the
BBC will have its main centre
outside London.

“We do think [1080p/50] is the
best of both worlds and will
become the standard, but it is 
not a priority yet,” said Luk
Overmeire, Technology Expert,
VRT MediaLab, which has 
chosen 720p/50 as its preferred
format, but also uses 1080i/25.

The main technological barri-
ers to moving quickly to 1080p/50
are the lack of suitable sensors on
affordable cameras, issues with
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Dolby E, switching, and synchro-
nisation and timing (which a joint
EBU/SMPTE taskforce has been
set up to resolve).

But, “the most worrying thing
is the IT chain,” said Hoffman,
where he believes that advance-
ments like Panasonic’s AVC-
Ultra could have a big impact, as
there needs to be a 200+ Mbps I-
frame codec in place to enable
mainstream IT-based production.
“We have too many compression
formats, and we would like to see
a limit,” maybe to two or three.
There are also issues about the bit
rate needed for contribution links
and a need for suitable codecs.

However, demand for 3G
equipment is rising. About 30%
of what Gennum sells now is
already 3G. “All of our customers
are very committed to 1080p/50
and are making a 1080p version
of everything they make,” said
Nigel Seth-Smith, Gennum’s
project definition specialist.

Of course, there are also eco-
nomic issues. “The price tag for
any systems proposed has to be
right,” said Hoffman, otherwise
1080p/50 will have a negligible
impact. Also, getting consumers
to pay to upgrade for 1080p/50
transmission might be a problem.
“It has to look a lot better for the
consumer to buy it,” said Johns.

“If it is well made and if you
have a big screen [at least 47
inches diagonal], you can defi-
nitely show a difference, even at
4H distance,” said Hoffman, but

it will need a new set top box or
receiver. He believes that the
advent of 3-D TV services could
also drive adoption of 1080p/50.
— David Fox

Audio: Overcoming 
challenges and complexities
Insight into what makes for good
programme audio and exploration
of how well the industry is coping
with the additional complexity of
time constraints and limited budgets.

Karl Slavik, Senior Consultant at
Austrian audio consultancy
Artecast and Dolby training part-
ner, opened up the audio debate
by declaring that surround sound
is now accepted as the ‘prime
sound at prime time’. For that
matter he believed that the reso-
lution of today’s HD pictures was
about right. “The work on ultra
high definition TV is very impres-
sive, but perhaps the screens big

enough for viewers to perceive 4k
or 8k horizontal resolution may
be too much in a 20sqm apart-
ment,” he quipped.

However some 88 years since
film pioneers found a way to 
synchronise sound with moving
pictures, the broadcasting indus-
try had become all too adept at
making one lag behind the other,
leading to what he described as a
“heavily disappointing experience
at home.” Indeed along with 

sudden jumps in loudness, asyn-
chronous audio was the most
common viewer complaint. The
problem is of course due to the
increasingly intensive — and in
particular separate — processing
of video and audio signals, but
the first task was to define accept-
able limits.

According to EBU Technical
Recommendation R37, the maxi-
mum deviation of audio during
production is a mere 5ms ahead

of video and 15ms behind, said
Slavik, noting that nature has
conditioned humans to more
readily accept sound delay. For
contribution, EBU Tech 3311
specifies up to 40ms lead and
60ms lag, while according to
ITU-R BT.1359, the worst case
for viewers at home should not
exceed 90ms ahead or 185ms
delay. Typical display latency
when not driven in native format
(matched pixel-to-pixel without
image processing) is between 90
to 180ms.

The trick was to embed audio
with video and/or match process-
ing delays of one with the other.
Special care must be taken when
converting from 50Hz to 60Hz
formats, he added, as both

embedded AES/EBU audio and
Dolby E are organised in units of
one 40ms picture frame. Jason
Power, director of Broadcast
Systems at Dolby, later assured
delegates that plug-ins were now
available to simplify conversion.

David Roth, engineering man-
ager at HD Suisse, recalled when
an announcement added to the
centre channel at the start of a
Dolby Digital 5.1 sequence was
mysteriously missing from the
broadcast at home, despite all the
equipment apparently working
perfectly. He then realised that the
first two seconds after a transition
from stereo are lost as the AV
receiver switches on the addition-
al speaker amplifiers.

The moral of the story was
don’t put anything important on
surround channels just after the
transition — or in the case of HD
Suisse, start designing a new
state-of-the-art digital audio con-
trol and automation system that
allows 5.1 to be used all the time,
even when the programme is
stereo. This is not a trivial task, as
at -18dB, the level of MPEG
Audio is different from Dolby’s
dialogue normalisation (dial-
norm) reference level of -31dB —
more than twice as loud in fact.

The obligation to support 
the three main languages of
Switzerland confronted HD
Suisse with further audio com-
plexity. Indeed perhaps unsur-
prisingly, Roth revealed that some
80% of all problems had been
audio-related since the start of
HD broadcasting on 1 December
2007. He described how Dolby E,
the system for conveying multi-
channel audio across a stereo
pair, can be used to carry multi-
lingual stereo soundtracks with
German on channels 1&2, French
on 3&4, Italian on 5&6 and the
original language (eg English) or
ambience carried on 7&8.

Running full 5.1 soundtracks
for each language however
requires at least 24 channels
unless the ‘0.1’ LFE (low fre-
quency effects) track is derived
from others, while adding a stereo
downmix brings the total to some
32 channels of audio — all of
which further justified investment
in the company’s new digital
audio system.

Cross-fading two streams of
Dolby E can also be problematic,
as an unacceptable step change in
volume occurs at the switchover
between the two dialnorm levels.
The new system at HD Suisse will
prevent this by measuring the dia-
logue level at ingest, and central-
ising all Dolby metadata with a
common reference of -31dB.
Coupled with ‘brick wall’ limiters
to suppress peaks, rigorous level-
matching and even the tailoring
of dynamic range according to
programme genre, Roth was con-
vinced that the new system will
deliver the sound worthy of HD
with no nasty surprises for view-
ers, or indeed listeners.
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Sara Hill of blue post: All the major genres discussed current installations

and methods of maintaining production quality

In Daniella Nagler’s view HD’s true ‘coming of
age’ will be marked by the 2012 London
Olympics, combining a major international 
sporting event with the near-completion of 
digital switchover (DSO) for UK DTT
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Dolby’s Jason Power added
that in the file-based world,
metadata can be put aside during
editing and then re-applied to a
.wav file. Just as careful design of
systems and workflows was essen-
tial to prevent loss of lip-sync,
care must also be taken to keep
metadata in step, as otherwise
transitions to or from 5.1 and 2.0
(stereo) could come early or late.
“Broadcasters need to define
default system behaviour if the
metadata is lost,” said Power, lat-
er revealing that there’s actually a
Bill before the US Congress to
outlaw sudden level changes in
TV audio.

Candidly admitting that
upgrading SD equipment could
only be afforded within normal
replacement cycles, Roth was
nonetheless the first to put his
head above the ‘HDSO’ parapet
by declaring that the start of HD
broadcasting for all main chan-
nels in 2012 will mark the end of
the ‘HD Suisse’ brand, with the
withdrawal of SD simulcasting
likely in 2015. — Richard Dean

Production: New techniques
and processes
The backdrop: Will there be any
new SD installations or is HD now
the only game in town?

The HD Masters conference
examined “where HD works and
where HD works next,” as one of
the organisers, Bob Sparks of the
BKSTS put it in his introduction.
Alongside current issues, such

1080p50, the suitability of low-
budget HD cameras and spec-
trum availability, discussions
ranged to include Super HD,
Ultra HD, 3DHD and even cubic
pixels. Garbage in, garbage out. It
has always been an axiom in tele-
vision that you need to start with
the best pictures you can, because
they are only going to get worse.

“Headroom is vitally impor-
tant. It’s the thing that allows pro-
gramme makers to degrade their
pictures before they send them to
the public and still look very
good,” said Andy Quested, Head
of Technology, BBC HD.
Unfortunately, “quality drops at
each stage of post production.”

BBC HD transmits using
MPEG-4 at 16Mbps and some
things are easy to encode, such as

drama, while others, such as sport
are a lot more difficult.

In tests, at 5Mbps, the pro-
gressive stuff still stands up to
scrutiny, although it’s getting a bit
noisy, he explained. “As speed
changes, the effect of the codec
changes.” Codecs work differently,
so that Dirac may produce watch-
able pictures at rates that AVC
doesn’t, and the various codecs
are improving all the time. He
believes that within ten years,
viewable HD pictures at 2Mbps
will be possible.

Camera codecs also matter,
although whether they are suit-
able for HD transmission can
depend on how they are used.
The BBC has done trials with
Sony’s 35Mbps EX1, and found
that if the scene is well lit it

“stands up pretty well for trans-
mission, but in darker shots it
breaks up,” he said.

“For factual programming we
will need small cameras.
Unfortunately, you get a good
camera and you get a good
recorder, but you never get them
in the same box. It’s pointless
building a camera with a low bit
rate that you can’t grade.”

Picking the best camera for
HD has also been a concern for
Germany’s WDR, although it
wanted something at the other

end of the scale. It recently did
a lot of camera testing for HD
production. Its drama produc-
ers wanted to stick with film,
but it has found that 16mm is
suitable only if everything is
optimal, and you use the best
technology, “otherwise you lose
quality,” said Walter Demonte,
head of WDR’s camera and
sound department.

It did a side-by-side compari-
son of Super16 (Kodak Vision 3
stock), against Sony’s F23, the
Arri D21 (recording to HDCAM
SR) and the Red One (recording
to Compact Flash storage). All
the digital cameras exhibited a lot
less noise than film, and had a lot
of headroom for colour correc-
tion. It chose the D21, “because
it’s a real 35mm film camera at the
front,” giving the most film-like
look (thanks to its 35mm depth of
field) and had “no disadvantages
in comparison to film”. WDR

didn’t feel that lower-level 
cameras, such as the HDCAM
HDW-750 (which it tested using
Digi-Primes and the Pro 35 adap-
tor), had sufficient dynamic range
or good enough picture quality
for HD drama production.

The F23 was dismissed, in
part, because it was too big. The
D21 is also large, which makes
Steadicam operation difficult,
especially recording to an
HDCAM SR deck (which is used
for a secure workflow — WDR is
nervous of losing any media).

He believes that the Red One is
a better fit for independents, as it
doesn’t fit easily into a broadcast
workflow, although it did pro-
duce excellent pictures.

However, Demonte did hold
out hope for S16 production,
thanks to Arri’s new “very
good” film degraining techno-
logy. In production, with the
D21, WDR created dailies on set
using XDCAM media. However,
this resulted in problems for
grading, so in future it will pro-
duce dailies in post. Not having
the cost of film processing
helped offset the higher cost of
the digital camera equipment.

“Sensitivity is still a problem
with single-chip cameras, but for
drama you don’t want a high sen-
sitivity camera that causes you to
stop the lens down and therefore
limit the depth of field.” WDR
used the D21 up to 500 ISO.

OBs were the first mainstream
programmes to move to HD,
but there were a lot of problems
to overcome on the way, said
Ronald Meyvisch, technical and
operations manager, Outside
Broadcast. The first problem with
HD was that “none of the ways of
monitoring were very good.”
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Jean-Pierre Lacotte revealed that all six French
internet service providers – who currently have
6.2m SD subscribers – plan to launch HD broad-
cast and VoD services over IPTV
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Watching the image on CRT
Grade 1 monitors meant 20-inch
models that were “heavy and
expensive”, while 12-inch CRTs
were not full HD resolution.
Plasma screens and computer
monitors also had problems. The
simplest and cheapest way to view
was on SD monitors, but the
quality was poor.

There were also problems
with cabling: A limit of 80m on
a coax cable run and the need to
reclock signals; fibre was an
improvement, but also had
issues. For example, Dutch rolls
don’t work with fibre. There was
also a need to remain compatible
with both 16:9 and 4:3 SD,
which meant installing a lot of
down-converters and aspect
ratio converters. Lipsync was
also a problem, and required
embedded audio. Even today,
Meyvisch advises always to 
perform an end-to-end test with
a clapperboard.

The need to simulcast
required double the hardware
and a complex set up, “which is
something to keep in mind the
moment we start talking about
3D.” While most of the prob-
lems have been solved, at least
partly, there are still some mat-
ters to watch out for, such as a
lack of light, as gain can gener-
ate more noise in HD, causing
problems for encoding.

There is still a lack of small
cameras capable of full HD. He
recommends that they should
have at least three 2MP sensors to
provide full resolution pictures,

and that HDV cameras should
not be used in multicamera set-
ups as their lack of quality will be
too obvious.

There are also problems with
special purpose mini cameras, as
most don’t have a monitor output
so that someone can frame a shot
on location.

Beijing was the first Olympics
to be covered entirely in HD,
offering more than 5,000 hours of
TV of 28 sports from 38 competi-
tion venues. The IOC has now
established its own Olympics
Host Broadcaster (OBS), which
will cover the Winter Olympics in
Vancouver in 2010 and the
London games in 2012.

While the games are on, the
host broadcaster, and its inter-
national broadcasting centre, is
the world’s biggest broadcaster.
The Beijing games were shot in
1080i/25, from which 16:9 and
4:3 SD services were derived.
There were also 5.1 and stereo
audio mixes for TV and a sepa-
rate mix for radio.

The IBC covered some
55,000sqm of floor space (and
will be about the same again in
London for 2012), with 807km of
broadcast cables, and using some
24MW of “utterly resilient” pow-
er. There were 91 host venue feeds
(some venues needed multiple
feeds), with more than 40 feeds
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High definition environment: Freeview HD’s initial channel bit rate of 12Mbps will drop to 

around 9Mbps after DSO, as modulation switches from 16QAM to 64QAM

Intriguingly, Greg Bensberg said that a fifth slot may become available under

the current HD allocation scheme in 2013 after DSO has been completed
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distributed to clients. As an anti-
piracy measure, these feeds used
video fingerprinting, and were
also delivered at four different
bitrates for new media.

The video contribution net-
work used one fibre per video
stream, and was “highly resilient.”
Except for the outlying venues,
such as football from Hong Kong,
all the feeds were delivered uncom-
pressed to the IBC.

The EBU had seven STM-4
streams (at 620Mbps each)
delivered to Europe. The BBC
transmitted anything live with
5.1 surround sound, but discard-
ed the LFE signal for anything
recorded, while any edited 
material went out in stereo
“because, with eight audio 
channels, there was no room 
for commentary,” explained
Paul Mason, Head, Olympic
Broadcasting Services London
(who was responsible for the
BBC transmissions last year).

There are currently 102 com-
panies with 212 HD OB vans in
Europe, and Reinhard Penzel,
Principal, Jetzt, predicts that
about 100 more HD OB trucks
will arrive by the end of 2012. In
his research into the European
market, he also found that there
are some 48 HD flyaway packs
available, and these will be used
extensively for the 2010 World
Cup, as it would be more diffi-
cult to transport vans to South
Africa, the HBS has opted to
use flyaways.

About 30 new HD trucks are
being built every year in Europe.
On average, OB companies are
doing five live HD productions in
Europe on any day, although this
peaks at the weekend.

There are currently 32 dedi-
cated HD sports channels in
Europe (out of 165 HD channels
in total), although other HD
channels sometimes cover sports
too. The UK has the most HD
channels (36), followed by the
Nordic countries (20), France
(18), Poland (17), Italy and
Russia (10 each), and Portugal
and the BeNeLux countries (9
each), although no country has
more than four dedicated HD
sports channels.

For specialist cameras, Penzel
said that there is now a greater
choice in HD than in SD, as the
ultra-motion cameras were not
used in SD.

“The economics of our indus-
try are particularly challenged 
this year. The broadcast industry
worldwide is a $20-$40 billion
industry, similar to the printer
business for Hewlett-Packard, so
it is a very small industry,” said
John Luff, HD Consultant, and
SMPTE Fellow

“The merging of IT and con-
ventional television approaches
is the important dream behind
the development of future 
technology. One of the most
important drivers in our indus-
try is using consumer electronic
products as the basis for profes-
sional products.”

Because broadcast products
are now largely IT and consumer
technology based, obsolescence
happens more rapidly, prices 
are lowering significantly, but we
are seeing an increased cost of
maintenance (including replace-
ment cycles) and the need to 
hire more IT engineers. There 
is also an increased need for
training and education, he said.
— David Fox

Regulation: Spectrum
usage and business
strategies
Understanding specifications for
HD; DVB-T2 HD deployment;
Transmission compression update;
HD delivery options – what are the
challenges ahead?

Learning from the lessons of
Freeview SD — now watched in
17.7m UK homes — Simon

Gauntlett, Technology Director
at the Digital TV Group (DTG)
said that all DTT HD receiving
equipment will be subjected to a
comprehensive test and confor-
mance regime to rigorously
enforce the ‘D-Book 6’ HD spec-
ifications published in March.
“We are aiming to bring the high
levels of compliance charac-
terised by low volume propri-
etary vertical markets to the high

volume open standard horizontal
market in Freeview HD equip-
ment,” he said.

BBC Head of Distribution
Technology Graham Plumb said
that five major transmission sites
— including the UK’s most pow-
erful at Crystal Palace, London —
have now been earmarked for
early conversion to transmit the

Continued on page 26
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three HD channels scheduled for
launch by the end of this year,
comprising a ‘Best of’ channel
from the BBC plus evening simul-
casts from ITV and Channel 4,
with the Welsh language S4C for
viewers in Wales.

Each mast will need to have
new MPEG-4 AVC H.264 
compression and (currently
unavailable) DVB-T2 trans-
mission equipment installed,
while existing MPEG-2/DVB-T 
channels will be moved from 
the HD-designated Multiplex B,
one of the six granted to
Freeview at launch in 1998.
Viewers will need a new box to
watch HD, and existing viewers
in affected regions will have to
re-tune.

The upshot was that some
40% to 50% of the population
could have access to highlights
from the FIFA World Cup in
South Africa from 11 June to 
11 July 2010 on Freeview HD,
claimed Plumb. The accelerated
roll-out follows evidence that 
the new compression and trans-
mission standards yield overall
bandwidth savings of 50% 

compared to the 30% predicted,
said Greg Bensberg, Principal
Advisor for Broadcasting 
at Ofcom.

According to Bensberg, the
proposed evening HD simulcast
from broadcaster Five — approved
by Ofcom this February in favour
of proposals for Film 4 HD in the
evening and S4C kids’ program-
ming in the morning — could now
become available in some regions
by the end of 2010 “at the latest”.

Intriguingly Bensberg said that
a fifth slot may become available
under the current HD allocation
scheme in 2013 after DSO has
been completed, leading many to

speculate that were BBC2 to make
a successful bid, all of the tradi-
tional analogue stalwarts could
soon be up on Freeview HD.

Broadcasters would of course
be able to apply for further HD
bandwidth under the normal 
bidding process, Bensberg added,
leaving many to wonder who
would be able to afford it.
However he saw “no objection”
to MPEG-4 being used for other
services such as night-time 
downloads of SD material to
PVRs for example.

Rainer Schaefer, Head of TV
Production Systems at standards
experts IRT, explained that
exhaustive test sequences had
been run on several codecs using
MPEG-4 AVC H.264 — the
compression standard being
adopted for Freeview HD and
most new HD services world-
wide — to establish the bit rates
at which pictures would appear
indistinguishable from a refer-
ence HD MPEG-2 codec operat-
ing at some 24Mbps. MPEG-4
picture quality was “generally
better” even at half the bit rate,
he observed.

Averaged results revealed an
optimum target bit rate of
10.5Mbps for 720p/25 pictures
(containing 720 lines scanned
progressively at 25fps), 12.8Mbps
for 1080i/25 (1080 lines with

each frame containing two 
interlaced fields), and 12.1Mbps
for 1080i/25 shown in a traditional
4:3 aspect ratio rather than HD’s
normal 16:9 widescreen format
(1080 x 1440 pixels instead of
1080 x 1920).

1080i/25 is of course the for-
mat selected for Freeview HD
picture format, and in wasn’t
long before a question from the
floor challenged the platform’s
bit rate in the light of the IRT
findings. Greg Bensberg admit-
ted that Freeview HD’s initial
channel bit rate of 12Mbps will
drop to around 9Mbps after
DSO, as modulation switches

from 16QAM to 64QAM in the
light of higher digital transmis-
sion power.

However the introduction of
statmux will make better use of
the multiplex bandwidth, claimed
Bensberg, while the increasing use
of progressively-scanned material
(1080p/25) for transmission —
apparently already favoured by
the BBC — will cut out the ‘inter-
lacing overhead’ hence reducing
each channel’s native bit rate. —
Richard Dean

Special Feature: 
Super Hi-Vision
Mastering the future: Review of
Super Hi-Vision demos from
IBC2008 and NAB2009; satellite
transmission tests for SHV; IP
transmission tests for SHV.

“Isn’t HD enough?”, asked David
Wood, chair of the European HD
Forum. Well, obviously not for
NHK, the BBC, IRT, RAI and

the EBU, who formed the
Broadcast Technology Futures
Group in 2007, and took part 
in last year’s test of Super 
Hi-Vision transmissions at IBC.
The results of which were dis-
cussed in an interesting session at
HD Masters.

“Super Hi-Vision is not just a
dream, but a real television sys-
tem for the future,” said NHK’s
Dr Yoshiaki Shishikui. With a
resolution of 7680x4320, it is 16
times the resolution of HDTV,
and has a native data rate
24Gbps. However, the experi-
ment at IBC last year, and devel-
opments shown recently at
NAB, demonstrate that the most
optimistic prediction that it
could be viable for transmission
to the home in 15 years could
come true.

Last year’s London transmis-
sion was treated like a proper
OB, explained Dr John
Zubrzycki, Portfolio Manager,

BBC Research and Develo-
pment. Video was converted to
16 HDTV streams, then a single
640mbps IP stream for transmis-
sion (using MPEG-2). To aid 
co-ordination, there were also
HD cameras and audio connec-
tions at each end, using a
10Mbps link. There were also 
18 microphones to capture sur-
round sound.

The transmission used redun-
dant paths (except for 1,500m 
in Amsterdam), but there were
no failures. The demonstration
also used Dirac SHV coding at
128Mbps, but Zubrzycki hopes
that it can be reduced to
70Mbps, to get it onto a single
transponder.

For the satellite feed from
Turin, RAI split the signal to
two transponders at 70Mbps
each, so it could be received 
by domestic dishes. It used
MPEG-4 and DVB-S2, “because
it is very efficient and makes best
use of the satellite capacity.
From a technical point of view,
SHV would be suitable for direct
to home,” said Vittoria
Mignone, RAI Rearch Centre.

RAI had about eight minutes
of SHV video stored in Turin,
which it transmitted via two
36MHz Eutelsat transponders for
the test. “SHV is very demanding
for transmission, especially for
broadcasting. The reception part
must be very simplified and limit-
ed to 140Mbps,” she said.

Because Ku band is almost
completely occupied, it is neces-
sary to move to Ka, where DVB-
S2 allows multi-spot coverage.
“For broadband, we have a large
capacity available, but we need 
a large investment. Terrestrial
DVB-T2 is now a reality, but
that allows no more than
40Mbps per channel, but we
could get 4k TV (one quarter
SHV) on a single channel.”

SHV was displayed more
recently at NAB, where a 
number of improvements were
demonstrated. There is a new
SHV camera, with higher sensi-
tivity 8.9 megapixel 1.25-inch
sensors (four of them — R, G1,
G2 and B), and two new lenses
(a wide-angle and a 10x zoom).
NHK and NTT have collaborat-
ed on new video coding based on
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Dr Yoshiaki Shishikui: “Super Hi-Vision is not just a dream, 

but a real television system for the future”

“The five point 3D plan: early clarity on Blu-ray
3D format; showing of 3D movies on cable,
satellite and online; sustained commitment to
3D movie production; made-for-TV productions;
and dual HD/3D-ready TV sets” — John Bird
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H.264, giving scalable encoding
and decoding, that can deliver
SHV, 4k, HDTV and to mobiles.
The demonstration used new 
16-wavelength optical multiplex-

ing transmission equipment to
send the images from the Las
Vegas Strip to NAB.

In development there is a new
33MP sensor, that can capture
colour pictures at 60Hz progres-
sive, and NHK Executive Research
Engineer, Dr Yuji Nojiri, hopes to
have a full-resolution prototype
camera, with three such sensors,
working by 2010. It will have an

optical transmitter at 72gbps,
which enables the camera to be
more than 1km from the CCU
using a single fibre cable.

A new full-resolution projec-
tor, replacing the existing pair of
stacked projectors, make it a lot
easier to set up. There are also

new high dynamic range projec-
tors, with 8MP per signal. NHK
hopes that 2010 will be the first
year of full-resolution SHV, as it
will be the 80th anniversary of its
R&D Lab.

Zubrzycki believes there will
be a lot of use for SHV for spe-
cial events over the next 10-15
years, before services to home
become practical. “We must
think of it now if we want it in
the future,” added Mignone. “If
we start with 4k we may create
the need for 8k.”

NHK’s aim is to have an SHV
broadcast service in 20-25 years,
said Shishikui, who hoped it
could be launched in time to
mark the 100th anniversary of
Japanese broadcasting in 2025.
Nojiri would like to see SHV
become a broadcast reality with-
in 15 years.

Higher resolution won’t look
as good without higher frame
rates, Richard Salmon, Senior
Research Engineer, BBC
Research, told the conference, but
since TV frame rates were chosen,
some 70 years ago, nobody has
thought much about them. That’s
because 50Hz and 60Hz were
good matches for SD pictures.
However, in an era of much larg-
er screens, flicker has become
more apparent, with a loss of
detail evident in moving objects.

If you use a shorter shutter
interval you introduce temporal
aliasing, resulting in spoked
wheels revolving backwards.

In cinema, you use a slower
pan to avoid motion problems,
“but for sport you have to follow
the ball at whatever speed it goes,
which causes problems in HD. In
HD, the dynamic image is blurred
and, in fact, is no better than in
standard definition.”

Some years ago, the BBC pro-
posed 80fps for HD, because sta-
tionary HD pictures were so sharp
compared to movement that the
difference lead to a feeling of nau-
sea. “That was solved by reducing
aperture correction to reduce the
difference between static and
dynamic, and increasing the shut-
ter rate,” explained Salmon. “The
higher the static resolution, the
higher the dynamic resolution
must be for comfortable and life-
like images.”

Today, there are 100Hz and
120Hz upconverting displays, and
higher rates are being introduced.
It solves the problem of flickering
and display smear. “It is done
purely to mitigate the problems of
LCD displays. It has nothing to
do with improving the TV system
as a whole, but it means displays
could accommodate higher frame
rates.” If SD is acceptable at
50Hz, then full HDTV needs
150Hz, and “as resolution
increases, we probably want at
least 300Hz.”

However, moving to higher
frame rate production is not an
easy evolution. “It’s a revolution
and something to be incorporated
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In a May survey by the EBU of 53 broadcasters,
just one of 37 who answered the question stated
that it had migrated its production facility to
HDTV. A further 20 (54%) have partially migrated
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in a future TV system. 300Hz
would be a very good mastering
format for the Olympics, for
example, because it is easy to
make 60 and 50Hz versions.” It
is also compatible with mains
frequencies. However, it would
lead to shorter exposures for
each frame (and sensitivity
issues) and a loss of the film
look. There are certainly
improvements visible in a move
to 100 or 120Hz production (as
Salmon demonstrated in one of
the exhibits at HD Masters).

The good news is that “high
frame rates should be easier to
compress, because there are
smaller differences between
frames and each frame is sharper,
so motion is easier to predict, and
you get rid of temporal aliasing,
so it is clearer. Compression can
be more efficient if there are 150
frames in a GoP.

“As each frame is so similar
to the next one, it is easier to
remove noise, and the eye does-
n’t notice random noise at 
higher frame rates. As you
increase the sampling rate, you
can go to lower bit rates.”

A further advantage is that, in
post, you can filter out flashes
from flash photography.

There is further work to do,
especially regarding compression
and the visibility of noise, and they
don’t yet know how much more
bandwidth will be needed. More
details are available in a BBC
Research white paper (WHP169 —
available at bbc.co.uk/rd), and the

BBC is doing some work with
NHK Research on this.

In the meantime, a quick
improvement to HD would be “to
ditch interlaced at the first oppor-
tunity,” said Salmon. “Interlace is
just harder to compress, harder to
do everything with. You can com-
press progressive so much more
easily than interlaced. Interlace is
a compression system for the ana-
logue world.”— David Fox

Consumer Perspective:
New services and 3D
Exclusive insight into BSkyB trials of
3D in broadcasting; the co-existence
of HD and 3D; The great 3D
debate – is 3D the next HD?

John Bird of the Future Source
Consultancy reminded delegates
that 3D is not a new idea. The

first patent for 3D film processing
was granted in 1898, with The
Power of Love emerging as the
first commercially released 3D
movie in 1922. After years in the
wilderness the concept was now
quite literally back in the public
eye, he insisted, with 41 million adult
US cinemagoers (16% of the market)
watching a 3D film last year.

Some 30% of the 8,700 D-
cinemas worldwide were 3D enabled,
he claimed. However nearly half
(48%) of the Hollywood studios’
income now comes from home
video — could 3D TV versions
attract a price premium? Research
suggested that 50% of TV viewers
would be prepared to pay more
for a 3D set, said Bird, although
how much and for what type of
3D was not revealed. While
today’s sub-US$20 polarising

spectacles were a useful transi-
tional tool that escaped the cost
and complexity of shuttered
glasses, he believed that these were
not acceptable in the long term.

The ultimate answer was an
autostereoscopic technology, but

he conceded that this could take at
least five years to achieve the high
quality and low costs required for
a mass market. The obstacles were
a lack of standards with compet-
ing distribution and display 
formats, compounded by the all-
pervading economic downturn.

Bird unveiled a five point
plan for a successful 3D TV roll-
out – early clarity on a Blu-ray
3D format, the showing of 3D
movies on cable, satellite and
online, sustained commitment to
3D movie production and con-
version of classics, made-for-TV
productions from 2011, and dual
HD/3D-ready TV sets. If all
went well, and he admitted it
was a big if, take-up in the UK
could reach between 6-12% in
the UK and up to 45% in the US
by 2014. In any event 3D TV
must be seen as a long term proj-
ect, he cautioned.

Bravely entering the lion’s 
den of 3D TV at HD Masters —
which for anybody doubting the
connection relies on HD to
obtain sufficient resolution —
was Chris Johns, Chief Engineer
for Broadcast Strategy at BSkyB.
A mixed programme of 16Mbps
variable bit rate (VBR) content
sent via a secure test channel from
BSkyB in Osterley was on display
at the conference, received via a
standard Astra dish on the new
£5,000 46-inch 3D TV set from
JVC. Prior to transmission the
left and right images were

anamorphically squeezed side-
by-side into the same picture. In
the set, images are expanded to
full width and overlaid on the
screen, with an opposing polar-
isation (matching the viewer’s
polarised spectacle lenses)
applied to each.

Johns pointed out that the
more than 1m Sky HD STBs
currently deployed, and all the
other links in the chain except
the viewer’s existing TV, were
compatible. Hollywood is pour-
ing millions of dollars into 3D
movies with more than 40 
currently in production, he said,
while cinemagoers seem pre-
pared to pay £3 to £4 more to
watch them — so it was only
right that options for 3D TV
should be explored.

Freely admitting that BSkyB
was still learning about 3D TV
production, Johns noted that 
current camera rigs were rather
bulky. Whether using a tele-
prompter-style beam-splitting
mirror with one camera mounted
vertically, or two cameras mount-
ed side-by-side, rigs could perhaps
occupy five otherwise revenue-
generating seats at a sport stadium.
However he suggested that the
edit cut rate and hence the num-
ber of cameras could be reduced
to enable the viewer to ‘linger
longer’ and explore each scene, an
argument reminiscent of that
used for early HD coverage. It
was also possible to fool the eye to
thinking that narrow depth of
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Making high
definition work

Continued on page 34

Peter Angell (right): “There’s no way we can reduce the number of cameras if we want credible live 3D TV”

“For factual programming we will need small
cameras. Unfortunately, you get a good camera
and you get a good recorder, but you never get
them in the same box” — Andy Quested, BBC
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field 2D shots were 3D if skilfully
intercut with ‘real’ 3D.

However Peter Angell, who
produced both the 2002 FIFA
World Cup in Korea and Japan
and the first all-HD 2006 FIFA
World Cup in Germany and
Austria, and is now Director of
Production and Programming at
Host Broadcast Services includ-
ing its 3D production arm, could
hardly disagree more. “For the
World Cup in 2006 we used 18
cameras per match,” he said,
“but some 31 will be deployed for
each game in 2010. There’s no
way we can reduce the number of
cameras if we want credible live
3D TV.”

It is estimated that 6% to 10% of
the population cannot perceive 3D
via mechanical means, while some
question whether the brain will ever
be capable of believing the presence
of depth while being required to
focus on a single plane for anything
more than short periods.

John Zubrzycki of BBC R&D
(now back with its original name
after a period as Research &
Innovation) said that minimising
the occurrence of objects out in
front of the screen helps reduce

eye strain. He also recalled the
now-defunct ‘multiview’ project
with Philips, in which parallax
was added between overlaid dis-
plays to create genuine separation
between front and back.

Ex-Sony and Snell & Wilcox
HD guru Peter Wilson, now
Director at High Definition &
Digital Cinema Ltd, said that
while movie makers could spend
time optimising images in post,
live 3D TV events ran the risk of
inducing nausea. “During live 3D
production it’s likely that viewers
will inadvertently be presented
with images requiring their eyes
to diverge, or for one to look up
while the other looks down, nei-
ther of which is a comfortable
experience,” he said.

Another risk was ‘giantism’,
caused by the use of long lenses
converging at too high an angle.
“The brain attempts to resolve
pictures apparently viewed by a
giant being, leading to the
impression that a bunch of
dwarves are running around 
the sports field,” said Wilson.
“Given that long lenses are a 
staple of sports, a whole new
grammar will need to be devel-
oped for 3D coverage.”

A point of consensus was
reached when the panel agreed
that nobody expected all TV to be
3D all of the time. However 3D
TV’s position as a ‘new services’

topic — and its place on the HD
Masters agenda — now seems
assured. “There’s a bit of a bun
fight currently going on between
patent holders, who all believe
they will be the next Dolby earn-
ing generous licence fees,” said
Wilson. “But there’s no doubt
that studios are now anxious to
set proper 3D production stan-
dards via SMPTE.” Further
investment was also needed from
the consumer electronics indus-
try, added Angell.

Wrapping up the most suc-
cessful HD Masters conference
yet, John Luff concluded that
viewers were voting with their
feet on HDTV equipment,
HD production had now
reached a critical mass, and a
commitment to HD broadcast-
ing at some point was now
almost ubiquitous worldwide.
Television facilities are now
installing 3Gbps (1080p) infra-
structure as replacement cycles
come around, paving the way for

a transition to the file-based
workflow of today’s SD.

Tantalising developments lay
on the horizon, with the SHV
(Super Hi-Vision) format pro-
posed by NHK of Japan, the BBC,
and Italy’s RAI promising to give
viewers a ‘clear window’ media
experience with four times HD’s
resolution and 22.2 audio chan-
nels. In the meanwhile, both 3D
TV and Blu-ray offer important
new avenues for today’s HDTV, he
concluded. — Richard Dean
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A mixed programme of 16Mbps VBR content sent via secure test channel from BSkyB was on display at 

HD Masters, received via standard Astra dish on the new £5,000 JVC 46-inch 3D TV set
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