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With the success of the 
recent Eurovision Song 
Contest produced by 
EBU member DR I am 

reminded of the sheer power and reach 
of entertainment television. The show 
reached 170 million viewers in Europe 
and beyond. A triumph of design, the 
set was something to behold. It was 
captured very well in High Definition 
with 14 cameras,  showing the potential 
for an even more immersive experience 
in the Ultra High Definition format and 
whatever follows in future standards.

The set had an interactive pressure 
sensitive floor that allowed  projection 
of images and  live tracking of a 
roller-blade skater leaving a trace on the 
floor for one of the songs. The stage 
floor was 10 millimetres in thickness . 
The set was surrounded by water 
coloured to make it show up well on 
TV.

The venue, former shipyard halls 
B&W Hallerne, was a suitable setting, 
cavernous and yet exciting for the 
10,000 audience.  A huge cube was at 
the heart of the stage, protruding into 
the halls like the bow of a ship. Stage 
designer Claus Zier was inspired by old 
pictures of the venue's time as a 
shipyard and wanted to create some of 
the atmosphere from these times. The 
material of the cube could be turned 
both transparent and opaque. This 
allowed for animated coloured lighting 
or projection of images and video.

Behind the Cube the set was backed 
by a huge LED screen with the stunning 
size of 1,200 square meters, and a 

Song Contest 
Shows the Way
Simon Fell, EBU Director of 
Technology & Innovation
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lighting setup of 9 million diodes and 
2,810 lights which gave each 
performance its own unique design. 14 
spotlights made sure that the artists on 
stage were lit up perfectly. They were 
controlled manually from a height of 24 
metres.

Camera rigging was equally 
sophisticated, a Skywalker: 3D-High-
Speed-Camera-Rig, and 2D-High-
Speed-Camera-Rig were used as were 
cranes, jibs,  spider camera etc. the 
Skywalker high speed camera  covered 
an area of 60m x 70m x 12m and 
operated at up to 10m per sec 
maximum. The system was 
programmed with up to 400 flight 
paths and covered a flight distance of 
300km.

You will have heard of ‘360 degree 
production’ – making programmes for 
all delivery platforms - the Eurovision 
Song Contest is a perfect example of 
this, with a vibrant web and app 
presence and a massive following on 
social media. The voting information 
for each country is available online and 
it is quite entertaining to examine the 
voting patterns across different 
countries.

This show really engages viewers and 
delivers a massive audience bringing 
people together in a shared experience. 
So popular was it on the night that one 
a Tech Blogger that I follow in the USA 
tweeted "Why have the Europeans 
taken over our Twitter?". Big event 
television shows are the best way to 
engage audiences and prove the power 
of Live Television, long may it continue.

Quote from one US 
Blogger: “Why have 
the Europeans taken 
over Twitter?“
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A NEW PHASE FOR CHRISTOPH DOSCH

RETIREMENT

Christoph Dosch is surely one of the great gurus of broadcasting, 
whose achievements would take many volumes to recount.  He has 
been a mainstay of the Institute for Rundfunk Technik, the R & D 
laboratory of the German speaking broadcasters in Munich, for more 
than 30 years.   

Christoph graduated in Telecommunications Engineering from the 
Technical University Munich, and there are few major developments in 
broadcasting since then in which he has not been involved.  There are 
probably also few important ITU or EBU Meetings that he has not 
attended.  His astounding breadth of knowledge goes from spectrum 
planning to programme production.  He is also remarkable linguist.

Christoph has led many activities in the EBU and the ITU over the 
years.  He is currently Chairman of ITU-R Study Group 6, which is 
responsible for end-to-end aspects of terrestrial television broadcasting 
and baseband aspects of satellite broadcasting.   He is particularly 
respected for his openness, and for being a bridge between different 
strongly felt views.  

He has also been associated with identifying and organising 
collaborative projects for the EU IST programmes, and he probably has 
the record for ‘hits’ with successful applications for projects.  

Though Christoph reached retiring age at the IRT in 2014, it will be 
impossible to imagine him relaxing too much in the years ahead.  In 
any event he continues as Chair of Study Group 6 and other matters 
as a consultant to the IRT.  He may however being doing less work in 
future, which will allow him to take Ursula, his charming wife, more 
often to their alpine retreat.  We wish Christoph every success in this 
’Phase 2’ of his working life.  

diary

The presentations given at all EBU Technology & 
Innovation events are available from our website, often 
with accompanying videos. Just visit our Event Calendar 
and click on Past Events.  http://tech.ebu.ch/events

EBU Technical Assembly
12-13 JUNE, PRAGUE

Network Technology 
Seminar 2014
24–25 JUNE, GENEVA

Hosted by Czech Television, this annual event draws 
the technical leaders from EBU members. The Assembly 
will this year elect the new Technical Committee, and 
will take part in a high level conference addressing the 
strategic issues facing broadcasters. The main Keynote 
will be made by Robert Siedel (Engineering Executive 
Vice President, CBS).

https://tech.ebu.ch/events/ta2014  

This year’s flagship EBU conference will deal with 
networks in the studio including network protocols, 
storage technology. In addition, this year’s event will 
host a number of specialised tutorials.

https://tech.ebu.ch/events/nts2014  

FORECAST’14

5-6 NOVEMBER
EBU, GENEVA

IBC '14
12-16 SEPTEMBER, AMSTERDAM

DevCon ’14 
30 SEPTEMBER–1 OCTOBER, GENEVA

Forecast 2014  
5–6 NOVEMBER, GENEVA

The big European broadcast conference and trade 
show. As in previous years, EBU will have a stand 10F20 
showcasing important developments with a neutral 
eye. A reference point for industry observers seeking 
an insight into the trends that will shape the future of 
television and radio.

https://tech.ebu.ch/events/ibc2014 

Broadcasters are doing more and more software 
development. It might be an Android app, or an 
integration project for a production facility, but 
the issues faced are the same. DevCon aims to de-
mystify software development for broadcasters and 
help developers understand the unique traits of the 
broadcasting industry. http://tech.ebu.ch/events 

This annual EBU conference dealing with broadcast 
technologies and spectrum management. It brings 
together experts from the whole industry to hear about 
latest developments at this strategically important time 
for terrestrial television broadcasting.

https://tech.ebu.ch/events/forecast14

EBU Technical Review has recently published 
three articles in the spectrum domain. The articles 
deal with concerns on how data traffic on mobile 

networks is predicted, and 
some network and cost 
implications if TV services were 
to be distributed over mobile 
networks. These articles provide 
useful background to the 
current debate on the future 
use of the 700MHz band and the 
distribution of TV in the wider 
UHF band. They make essential 
reading for those who following 
the current spectrum debate.

CHRISTOPH DOSCH 
REMAINS CHAIRMAN 
OF CHAIRMAN OF 
ITU-R STUDY GROUP 
6 (BROADCASTING 
SERVICE), AND ACTIVE 
IN THE BROADCAST 
INDUSTRY
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Like the Radio Summit, Radiohack 2014 had its highest attendance 
with 50 participants. After a quick introduction session where active 
participants have 5 minute to present their project, everyone goes to 
the "hackerspace" to put hands on technology. As last year, two 
main communities could be identified, one working on hybrid radio 
projects and the other concentrated on Software Defined Radio for 
terrestrial broadcasting.

Among the projects from the hybrid community, IRT was here with 
their DABerry development, a full digital and hybrid radio receiver 
based on the Raspberry Pi 35$ single board computer by adding a 
DAB+ USB dongle, a amplifier/loudspeaker and a colour screen. This 
platform implements hybrid radio features with slideshow, Electronic 
Program Guide linking directly to podcast for past content, automatic 
broadcast to IP service linking when reception is lost. What is 
particularly interesting about this platform is that it can showcase 
what hybrid radio is and act as a development platform for 
broadcasters. IRT offered software to participants to build their own 
platform. EBU CPA group with BBC has shown the first 
implementation of their Cross Platform Authentication solution that 
enable listeners to authenticate once for personalised services on 
different broadcasters. Global team was present to bring their 
expertise on RadioDNS and was demonstrating the Samsung Galaxy 
Express II, the first phone implementing by default RadioDNS in its 
tuner app.

The other community was hacking around CRC mmbtools for 
DAB+ transmission. Many new features have been added. UK 
OFCOM demonstrated a simple DAB+ transmitter based on a 
Dreambox getting ETI via satellite. CSP in Italy have implemented DLS 
and Slideshow features and have open source the development since 

then. Sergy , an independent developer coming from Ukraine 
developed a very affordable SDR DAB transmitter and provided the 
source for DAB+ encoding. Matthias, who develops now CRC tools 
further, continued SFN development and added ZMQ framework 
offering the possibility to distribute the components on the network. 
All these development put together now enable smaller radio to set 
up DAB+ transmission and industry can reuse it as long as source 
code stay opened.

Radiohack is opened to anyone interested in technology 
development. Don't hesitate to join.

The workshop on the 28th March 2014 
provided insight into the current state of 
the market and identified the main drivers 
and roadblocks for the inclusion of 
broadcast receivers in handheld devices. 
While these devices provide an increasingly 
popular way of accessing media services 
they generally cannot receiver directly from 
any of the TV platforms, except in some 
countries outside of Europe, such as Japan, 
South Korea and to some extent the USA. 
This is a considerable drawback because 
tablets are well suited for watching TV and 
DTT is an excellent way of delivering it. 
Therefore, the question is how to unlock 
this potential in Europe.

At the workshop the views from 
equipment manufacturers, network 
operators and service providers were heard 
and participants had an opportunity to 
express to contribute to discussion. 

In addition to the main workshop 
programme Sony has demonstrated a USB 
dongle receiver supporting DVB-T/T2. TDF 
demonstrated their Broadcast-to-Mobile 
(B2M) concept of delivering multimedia 
content to tablets via DTT.

The main conclusions from the workshop 

are:
• Technology is available. Proof of concept 

has been provided for both DTT receivers 
in handheld devices and a DTT network 
capable of serving them.

• Tablets and smartphones are here to stay. 
There is a latent demand for linear 
broadcasting services on these devices, in 
particular if they are available free to air. 

• Broadcasters are interested, but are 
concerned about the costs. Reaching 
handheld devices is a must. If the DTT 
networks were capable of doing so they 
would use them. Indoor reception is 
important as most viewing happens in 
the home. This costs of this solution must 
be weighed against the alternatives.

• Network operators are reluctant to invest 
until the market potential is proven.

• There is no need for new and dedicated 
networks, thus comparison with DVB-H is 
not appropriate. The same DTT network 
that provides roof-top reception also 
enables reception on handheld devices, 
including indoors, in some limited areas. 
The coverage could be expanded 
gradually, perhaps first in urban areas.

• An opportunity comes also from the fact 
that mobile devices, in particular tablets, 
are increasingly sold on a ‘horizontal’ 
market, e.g. not subsidised by MNOs. 
DTT receivers could be important 
differentiators for tablet manufacturers.
Recordings and presentations from the 

event are available on the EBU Technical 
web site: https://tech.ebu.ch/events/
ctnworkshop14

WHAT'S THE 2015 HACK ?

THE WORKSHOP ON THE INTEGRATION OF BROADCAST RECEIVERS IN 
HANDHELD DEVICES

RADIOHACK 2014

BROADCAST RECEIVERS IN HANDHELD DEVICES
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The EBU's annual BroadThinking seminar attracted  100 participants.. 
As broadband delivery continues to grow in importance for 
broadcasters, it was clear that they are already embracing the 
multitude of possibilities to meet the expectations of a connected 
audience.

 
GOODBYE RED BUTTON?
The first day of the event focused on the frontend of broadband 
delivery, describing developments in user interfaces and 
personalisation in a connected ecosystem. There was much 
discussionr among  broadcasters and CE manufacturers. For example, 
as the "red button" is no longer a fixture on new remote controls, 
how should viewers access interactive services? And how can 
broadcasters create personalized experiences in the context of the 
shared screen  the main TV display has become?

The second day turned to delivery trends and standards. BBC's 
Henry Webster and Marina Kalkanis explained how the broadcaster is 
now using the public cloud to offload encoding for their iPlayer 
during peak demand periods. Staying with the subject of clouds, 
SixSq's Marc-Elian Bégin presented some ideas for software-defined 
networks (SDN) and OpenFlow.

 HELLO CDNS!
Very few broadcasters are  building their own CDNs, with NPO in the 
Netherlands being a notable exception among EBU Members. 
Therefore, the role of CDN providers is key to ensure that  content 
reaches the audience at acceptable quality levels. Akamai's Will Law 

identified eight technology developments that can help create the 
bandwidth required in future. Among these are encoding 
optimization using HEVC, improving existing TCP - or combining it 
with UDP - and  the possible re-emergence of peer-to-peer 
technology. 

The event was rounded off with a set of updates on key standards 
and specifications for broadband delivery. TP Vision's Jon Piesing 
provided the first public presentation of HbbTV 2.0, unveiling the 
many advances that have been made. These included further support 
of MPEG-DASH, on which Qualcomm's Thomas Stockhammer gave a 
more detailed update in the same session. The adaptive streaming 
format is now being deployed by such big players as Google, Netflix, 
Hulu, etc.

During the two days the importance of Encrypted Media Extensions 
(EME) and Media Source Extensions (MCE) for delivering media using 
HTML5 was discussed many times. These seem to be the missing 
elements needed to  enable broadcasters to  start using HTML5.   

The presentations from BroadThinking 2014 - including videos - are 
available online for EBU Members and other event attendees.

The 2014 edition of DVB World highlighted technical advancements, 
spectrum use, business cases and standards-making activities. These 
are all perennial themes for the annual gathering, but the changing 
world of video consumption adds a new twist to these topics.

 This discussion all took place in the context of a more complex 
video distribution landscape that has been congealing over the last 
several years. And although it wasn't a formally stated theme, the 
balance between greater technical efficiency and satisfying 
consumers' desire for personal convenience was an underlying 
current.

 The last day's discussion of the future application of the newly 
minted video compression standard, HEVC, perhaps best crystalized 
this theme as to its merits to provide greater virtual bandwidth, as 
well as its ability to use greater compression to deliver higher-
resolution pictures. In part, because the DVB Project's genesis is with 
traditional broadcasters, it is natural that discussion weighed more 
heavily on HEVC enabling Ultra High Definition (UHDTV) pictures 
most suited for living-room viewing on the latest high-end displays.

 But enabling efficient UHDTV is not the only trick up HEVC's 
sleeve and several presenters pointed out that the first mass-market 
use for HEVC encoded content will most likely be for IP delivery to 
mobile devices.  This steps outside of the traditional broadcast arena 
and presents for the first time the possibility that the latest MPEG 
video compression standard may be first optimized for the small 
screen and IP network delivery. Although there are 4k TV sets 
available on the market many presenters pointed out that there are 
still advances to be made in delivering a full UHDTV experience with 
the need for faster frame rates and updated digital interfaces to 
properly deliver the promises for the next generation of high 
definition. 

  And if the industry is headed toward 8k broadcasts as Yoshiaki 
Shishikui from NHK predicted, broadcast may be even more relevant 
whether it's used on traditional broadcast networks or over mobile 
networks.
Myra Moore - Digital Tech Consulting. For more on Digital Tech 
Consulting, please visit www.dtcreports.com

DVB WORLD 2014: DTC'S MYRA MOORE OFFERS HER PERSPECTIVE

DVB WORLD 2014

BROADTHINKING 2014
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case study

TO CHANGE FROM TRADITIONAL JOURNALISM TO A MULTIMEDIA NEWSROOM IS A HUGE PROCESS FOR ALL 
PARTIES INVOLVED: TECHNICIANS, JOURNALISTS AND EXECUTIVES.  ALL BROADCASTERS COPE WITH VERY 
SIMILAR PROBLEMS IN THE CHANGE PROCESS. THAT´S WHAT DIETER BORNEMANN (ORF) FOUND OUT BY 
COMPARING CHANGE PROCESSES AT SIX EBU-MEMBERS.

What does it take  
to change the newsroom?

I
t´s always the money.  Budget cuts 
and austerity programs lead to 
fewer journalists in the newsrooms. 
It is not journalists themselves who 

want to sit in a common newsroom 
with their colleagues from radio, TV, 
online and Teletext.  Shrinking budgets 
lead to the discussion of bringing 
together the editorial workforce. A 
single newsroom for online, TV and 
radio is more cost-effective, and it makes 
the production of tailored content for 
different media platforms easier. It is 
more the human issues, rather than 
technical considerations, which hold 
back the unification of newsrooms. The 
comparison of six cases of newsroom 
integration within the EBU community 
show several similarities: 
• Resistance by the journalists is an 

intrinsic part of the change process. 
Editorial staff expect that the 
introduction of a multimedia newsroom 
will lead to fewer journalists, and 
they will be forced to produce more 
content. Journalists do not like to be 
told how they are supposed to work. 
The strongest resistance comes from the 
ranks of radio reporters, who see their 
position threatened by TV dominance. 
Opposition of journalists is common 
part of the process - in any company 
and in any newsroom. Management has 
to cope with it.  

• Multiskilling - one journalist is working 
for all different media types - is less 
than common. "One-man bands" 
(seldom) work properly, there are 
only a few valuable exceptions, but 
most journalist´s technical skills are 
inadequate for the delivery of a high-
quality story. To work bi-medial instead 
of multi-medial is the usual way in 
converged newsrooms. At least for 
the duration of the transition to the 
new environment, most stations allow 
journalists to work for other media 
platforms on a voluntary basis. 

• Political independence is a must. 
According to newsroom managers, a 
common newsroom with a politically 
appointed editor-in-chief and editorial 
staff will not work. 

• There is a good chance that newsroom 
management will be changed, even 
before the transition process starts, 
this is the usual way to break 
the resistance against converged 
newsrooms by middle management. 
An important prerequisite in the 
successful introduction of a multimedia 
newsroom is that the management 
speaks with one voice on every level. 

• Common newsrooms have to share 
their physical premises - multimedia 
newsrooms in different buildings do 
not suceed.  Collaboration still needs 
physical proximity. The introduction 
of multimedia newsrooms does not 
necessarily lead to journalists´ working 
on different media platforms. “Sitting 
together“ does not necessarily lead to 
“working together“. 

• The utilization of user-generated 
content (UGC) and mobile news needs 
to be planned ahead, whether there 
is a special unit which is in charge of 
this, or whether it is carried out by the 
journalists as part of their daily work 
routine.  Going mobile is a mega trend 
in the news business.  

• Sharing of content is a key issue in 
a multimedia environment. Content 
Management System (CMS) should 

make sharing as easy as possible.  
Journalists would like one common 
'software', but it is hard to find.  
Without the proper CMS, there is 
no chance of sharing material across 
different media platforms. 

• The investment in training sessions 
for journalists is crucial for 
the introduction of multimedia 
newsrooms. Technology is an 
essential tool for better journalism 
and journalists need to be trained in 
order to harness technology efficiently. 
Encouragement must come from the 
top management.  

• While the planning process for 
foreseeable events is much easier 
than in non-converged newsrooms, 
coordination between different media 
platforms calls for significant effort. 
Meetings in converged newsrooms 
usually last longer because there are 
more platforms and programs to 
coordinate. On the other hand, quality 
control may suffer, because in larger 
meetings there is a certain reluctance to 
criticise colleagues. Discussions about 
stories tend to be vaguer.  

• Professional change management 
during the transition period to 
converged newsrooms is a must. 

Find out more about the challenges of integrated production  
in newsrooms on tech.ebu.ch/groups/imps
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strategic programme update

A
s broadcaster audiences use more 
and more broadband services 
to enjoy television media, the 
important of understanding how 

to optimise the Internet for online media 
delivery rises. This the main topic of the 
strategic programme Broadband Networks 
(BBN). BBN’s main topics are the 
streaming formats for delivery in a multi-
screen ecosystem, (future) content delivery 
infrastructures, CDNs, cloud architectures, 
IPTV and HbbTV. In addition, the group 
is the technical resource behind the EBU’s 
positions on Network Neutrality. It’s 
a small and select group who actively 
participate: a pity for such an important 
topic.  

Online delivery is the most expensive 
distribution medium for broadcasters if 
one compares how much it will cost to 
deliver TV content to a single person. 
One important cost factor is all the 
specific file formats a content providers 
need to support a broad class of different 
Internet connected devices. MPEG 
DASH promises to help in this area as 
it is an open standard for a streaming 
format that has the potential to replace 
proprietary solutions like HLS (Apple), 
SmoothStreaming (Microsoft) and HDS 
(Adobe).  BBN also highlighted DASH as 
a means to exploit the vast penetration of 
standard caches in the existing Internet 
by using HTTP. Last but not least is 
the fact that a player can automatically 
and seamlessly switch between different 
quality levels at the moment the quality of 
the Internet connection changes beyond 
control of the content provider.  DASH 
enables content is automatically presented 
in best available quality to the audience on 
the other end of network.

The BBN helped standardise DASH 
by delivering specific requirements 
for broadcasters, and by organising 
deployment of a proof of concept during 
the London Olympics with the first public 
trial of DASH and at IBC ’12 with the first 
HbbTV DASH demo. In the meantime the 
standard is growing in popularity and is 
now supported by Hulu, Google, NetFlix, 
Adobe and Microsoft amongst others. 
BBN is now working on a test platform 
for DASH using open source tools. This 
will help broadcasters and industry to 
understand in detail all settings and create 

WITH BROADBAND DELIVERY OF LIVE AND ON-DEMAND SERVICES EXPLODING FOR EBU MEMBERS, BRAM 
TULLEMANS  LOOKS AT THE ISSUES DEALT WITH THIS IMPORTANT EBU STRATEGIC GROUP

streams would result in even higher costs 
for content providers. We could even get to 
a situation where service providers could 
block broadcasters direct services as and 
when they are considered competitive to 
their own portfolio. As content providers, 
the broadcast community is anxious to 
ensure that Network Neutrality principles 
are respected to ensure the viability of the 
Internet as an independent distribution 
channel. 

The BBN has provided technical 
support to the EBU’s interdisciplinary 
effort on Network Neutrality in preparing 
submissions for both the European Union 
and their consulting organisations like 
Berec.  The latest EBU submission calls 
for measurement techniques that can 
identify Net Neutrality breaches and that 
can help to investigate what kind Internet 
capacity an end user actually gets from a 
service provider. These can be considered 
by national regulatory agencies when they 
want to actively monitor the local habits of 
the service providers. 

Although primarily linear broadcasters, 
EBU Member online applications are very 
popular in their respective markets. Such 
popularity forces EBU members to be 
at the forefront of developments on the 
Internet. This is where BBN comes in.

interoperable services for online delivery.  
This 'Test Engine for Encoding'  can also 
be used to investigate the ideal settings for 
HEVC.

Cloud services are one of the most hyped 
terms used in the area of technology these 
days. To demystify cloud services, BBN 
investigated the practical applicability 
of cloud concepts by developing, with 
commonly available open source 
tools, a flexible scalable encoding and 
distribution environment that can run 
on bare metal or a cloud IaaS layer. This 
environment can be used as a hybrid cloud 
of virtualised services combining private 
capacity and the possibility to offload 
peaks to the public cloud like Amazon. 
You can find a benchmark report and 
code under the name OSCIED (Open 
Source Infrastructure for Encoding to 
Distribution) on the Github portal in the 
EBU domain. BBN has concluded that a 
Cloud setup for encoding and distribution 
will be become standard technology in 
near future for broadcasters to scale these 
concurrent functions in a cost efficient way. 

The next area for BBN is Net Neutrality. 
This is the principle that Internet 
infrastructure providers should not 
discriminate between different types of 
content. Discrimination of specific data 

Strategic programme Broadband 
Networks (BBN) needs more bandwidth

MPEG DASH is a key enabler for live services 
delivered online



would substantially contribute to economic 
growth. 

Furthermore, they suggest that DTT 
should be confined to the minimum 
possible spectrum allocation required to 
carry the most popular channels by using 
the most efficient transmission technology 
(e.g. DVB-T2 and HEVC). The remaining 
part of the UHF band should be released 
for mobile use which would, in their view, 
‘deliver a massive improvement in the 
utilisation of the UHF spectrum’.

These arguments are essentially the same 
as those put forward years ago when the 
release of the 800 MHz band (the ‘digital 
dividend’) was discussed. Two observations 
can be made:
• The mobile industry has provided no 

evidence to justify their demand for 
additional UHF spectrum, nor they 
have shown how the already available 
spectrum, including the 800 MHz band, 
is to be used.  Indeed, uUpon closer 
examination it becomes clear that their 
spectrum requirements are greatly 
exaggerated and based on unrealistic 
assumptions about greatly exaggerated 
future demand. 

• The presented arguments also do not 
address a number of important issues, 
in particular the impact on consumers, 
market competition, and audio-visual 
media needs.
Consider free-to-air (FTA) access to TV 

services.
DTT is the only TV platform that 

provides FTA services in all countries. 

8    tech-i | tech.ebu.ch | may 2014

HOW DECISIONS ON SPECTRUM INFLUENCE THE FUTURE OF TELEVISION DELIVERY AND FREE-TO-AIR TV 
ITSELF BY DARKO RATKAJ (EBU)

F
ew subjects on the current EBU 
agenda are as complicated as the 
current discussion about the radio 
frequency spectrum, in particular 

the UHF band. The issues are mostly 
about the frequency range 470-790 MHz, 
which is the core spectrum today for both 
terrestrial TV and wireless microphones. 
The mobile industry wants to use it for 
mobile broadband. As the terrestrial TV 
and mobile broadband cannot co-exist in 
this same frequency band, a decision will 
need to be made about who will use the 
UHF spectrum in future. The implications 
of this decision are critically important for 
us.   

The future of the UHF spectrum is 
currently discussed in the ITU, CEPT, at 
the EU level, and nationally. The European 
Commission is trying to facilitate a 
harmonised release of the 700 MHz band 
(694-790MHz) for mobile services as soon 
as possible. To that end the Commission 
has:
• Issued a Mandate to CEPT to define 

harmonised technical conditions for the 
use of this band by mobile broadband.

• Set up a High-Level Group (HLG) of top 
management representatives from the 
broadcasting and mobile industry with a 
mandate to propose a ‘win-win solution’

• Contracted a study on broadcast-
broadband convergence in the UHF band

• Requested an Opinion from the RSPG on 
a long-term strategy for the UHF band
In the CEPT, a dedicated group 

(ECC Task Group 6) has been set up to 
develop ‘a long term vision' for the UHF 
broadcasting band.

In the ITU, a decision has already been 
taken to add a mobile allocation in the 
700 MHz band on a co-primary basis with 
broadcasting. The discussions address 
whether the remaining part of the UHF 
band should also be used for mobile use 
in future. A decision is likely to be taken 
at the next World Radiocommunications 
Conference (WRC) in November 2015.

In the regulatory forums, and in the 
Commission’s HLG, broadcasters are 
confronted with a powerful lobby led by 
GSMA. The mobile industry argues that the 
growing demand for mobile broadband can 
only be satisfied with substantially more 
spectrum, and that without additional UHF 
spectrum they will not be able to provide 
universal broadband, particularly in rural 
areas. Moreover, they claim that with 
additional spectrum, the mobile industry 

When combined with rich offer of 
high quality programming, this brings 
considerable benefits to consumers. For 
many Public Service Broadcasters  FTA 
delivery over DTT is an essential means to 
fulfil their mission.

Reducing the available spectrum for 
DTT will inevitably reduce its accessibility 
and scope for innovation. This will lead 
to second class services with a modest 
programme offer and technically inferior 
quality.  Over time audiences would most 
likely migrate to other platforms. This 
would lead to a decline of DTT. The impact 
on the consumers and the European audio-
visual industry would be negative. Would 
there eventually be FTA services, and 
how will they be provided without DTT?  
Would those who do not have the means to 
pay for TV be excluded from the media?

A decision on the UHF spectrum may 
cause the demise of DTT, and the loss of 
the significant benefits that it delivers to the 
consumers and the society. This is likely to 
happen if the UHF spectrum is allocated to 
mobile communications services without 
a prior cost/benefit analysis, and a proper 
assessment of the implications of such an 
allocation.

The EBU seeks to be involved in all 
relevant discussions, to actively promote 
the interests of PSBs, and to support 
Members in their own efforts. One of our 
main concerns with the current discussions 
is that the regulators and policy makers 
are reluctant to scrutinise the arguments 
presented by the mobile industry, and to 
address the wider context of spectrum 
decisions and their implications. No 
commitment to has been made that FTA 
will be maintained nor that future needs of 
the consumers and the European audio-
visual media will be met.

Major decisions on the future use of 
the UHF band in Europe are likely to 
be taken within the next 12-18 months. 
It is therefore very important now to 
ensure that broadcasters voice is heard 
and taken into account. The EBU 
Strategic programmes SMR and CTN 
lead the technical and regulatory work, 
in particular in ITU and CEPT. At the 
EU level, a number of EBU departments, 
including Technology & Innovation, Media 
Intelligence Services, Communications, 
and the Brussels Office cooperate with 
Members to ensure that a coordinated 
and consistent message is delivered to the 
decision makers.

in focus

Is free-to-air television in peril?
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in my opinion

WE CAN MEASURE VIDEO 
AND AUDIO QUALITY, BUT 
DAVID WOOD EXAMINES 

WHAT FACTORS INFLUENCE 
THE MORE ESOTERIC 

CONCEPT OF QUALITY OF 
EXPERIENCE

Finding the  
'Quality of 
Experience'

W
hen new television systems are 
developed, we always need 
to know what is the sound 
and picture quality actually 

seen and heard. Alas, this is not something 
you can establish accurately by electrical 
measurements. We need to use real people 
to find out - because TV is viewed by real 
people. But today we have a big challenge. 
Read on. 

Evaluating TV picture quality by human 
evaluation used to be easier. In the early 
days of digital television, Conrad Bernath, 
Francis Kretz and yours-truly developed 
the 'EBU Method' of quality assessment. It 
worked well. It was far from rocket science. 
Essentially the group of assessors, Joe- and 
Jane-averages, are shown a 'perfect' quality 
video clip or still image, and then shown 
the same thing processed in a way that we 
want to examine. They are asked if they can 
see any difference, and then, if they can see 
a difference, how annoying it is. The whole 
thing is wrapped in a carefully controlled and 
standard viewing procedure, but essentially 
that's it. 

We took the point when half of the 
assessors saw a difference, and half saw no 
difference at all, to be the 'just perceptible' 
point. This told us whether the processing 
tested could be used with alacrity or not. The 
assessors are asked to make a very simple 
and understandable judgement ('can I see 
any difference'), so any laboratory across 
the world could make the tests whatever 
language they spoke, and the results are the 
same. Getting international agreement on 
results was easy.

There are other methods and questions 
that assessors can be asked about how 
good the image or sound quality appears to 
be. They work well in different languages 
if you combine words and a graphical 
representation, but today's broadcasting 
demands to know more than even such 
methods can give. 

Today, we have come through standard 
definition television, to high definition, 
3DTV, and we await two quality 'levels' of 
ultra high definition television. 

We have also seen monophonic sound, 
then stereophonic sound, then 'surround 
sound', and ahead lies options for 'advanced 
sound systems' that allow a sound image to 

move around us, and above and below us. 
We have moved from trying to find out 

whether a TV system causes any distortion of 
an image or sound, to something much more 
complex. If we need to go beyond evaluating 
distortion, what are our new goals? 

New TV image and sound systems are 
developed for many reasons. Aspirations 
are that viewers will find the programme 
more enjoyable, more compelling, and more 
involving. We want them to remember more 
about what they watched afterwards, and 
ultimately watch the programme for longer 
before the hit the zapper button. In other 
words, the job today is to evaluate the 
'experience' of viewing and listening, rather 
than the image or sound distortion, which 
in itself is already taken care of. We might 
also see this as establishing the 'degree of 
immersion' in the programme. But, as in the 
past, we also need to be able to do so in a 
way that is accurate, reproducible, and will 
give the same results wherever we are in the 
world, and with any language. Get out your 
book of good ideas please.

Sound specialists have been arguing about 
how to do this for many years. It was never 
a problem to evaluate how distorted a 
particular sound channel was, the dilemma 
is to evaluate multichannel audio. What 
question do we need to ask assessors to 
get the information we need to judge how 
'successful' a system will be? For example - 
how would you judge how easy it is to tell 
which direction the sound is coming from? 
How 'spread' or 'tight' is the 'sound image'? 
How large is the sweet spot 'listening area'? 
What do you think? 

For the new generation of image systems 
we are trading of the different 'quality 
factors' and how they will affect the viewing 
experience. Is it about sharp images and 
movement? Is it about the way depth is seen? 
Is it about the width of the image? Once 
again, which question do we need to ask to 
judge how successful the system will be, and 
how should we ask the assessors? 

So which 'metric' would give us the 
'quality of experience' of a television 
programme, and would allow us to make 
an evaluation that would be accurate, 
reproducible, and work the same way 
throughout the world? We await for your 
wisdom.

“We have 
moved from 

trying to find 
out whether 
a TV system 

causes any 
distortion of an 
image or sound, 

to something 
much more 

complex”
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standardization & interoperability

B
roadcasters and manufacturers 
of UHDTV production 
equipment are facing the same 
dilemma – which interfaces 

to consider for their equipment, and 
what broadcast infrastructures will be 
relevant in the coming years. This article 
discusses the current situation on real-
time studio and production interfaces 
for UHDTV. 

Whilst the public discussion on 
UHDTV has been concentrating on 
the image format parameters such 
as resolution, higher frame rate, bit 
depth or colour gamut, the situation 
on real time studio and production 
infrastructures is taking place under 
the radar of public attention. It should 
be noted however, that the availability 
of cost efficient, open standard based 
infrastructures are a key component 
for the introduction of UHDTV 
services for content creation. Today’s 
test productions of, for example 
NHK’s Super High Vision systems, or 
even simple UHD-0 (quad HD or 4k) 
productions utilize multilink solutions 
of HD-SDI or 3G-SDI. This is of course 
not the solution for efficient production 
infrastructures on the mid-to longer 
term. 

Certainly every broadcaster who is 

Production infrastructures – the 
missing piece for success of UHDTV?
WITH SO MUCH INTEREST IN UHDTV, HANS HOFFMAN LOOKS AT ONE OF THE KEY MISSING PIECES TO THE 
UHDTV PUZZLE - HOW WILL WE INTERFACE UHDTV EQUIPMENT TO OUR PRODUCTION AND DISTRIBUTION 
INFRASTRUCTURES

looking into a forward plan for his 
infrastructure investments is going to be 
confronted with the question whether 
new infrastructures for the year 2016/17 
and onwards will be able to handle, 
in addition to HDTV,  some UHDTV 
variants (UHD-0, UHD-1, etc) . 

The requirements for the new UHDTV 
infrastructure interface in the production 
domain (excluding intra-facility, WAN 
links) can be described as following: 
• ability to provide isochronous or 

synchronous video exchange (and 
support of various frame rates, 
including fractional frame rates)

• ability to support high data rates (see 
table below) in line with the baseband 
UHDTV image format as defined in 
SMPTE 2036-1 and ITU-R BT.2020

• easy plug and play (e.g. in the field, 
during events)

• low latency, fast re-synchronization, 
low jitter

• to support frame accurate switching,
• cost efficiency,
• packetized signal routing capabilities 

(in case of networks),
• stream or format identification,
• point-to-point and point to multipoint,
• Coax and fibre support,
• to be agnostic to the image format 

(Digital Cinema, UHDTV, HDTV, 

stereoscopic images)
• Scalability from single-link to multi-

link
• Ancillary data and embedded audio 

support
• Single open standard for the interface
• etc.

Some of these requirements correspond 
to those needed when the HD-SDI 
infrastructures were defined, whilst 
other requirements call for  a network 
approach. 

Table 1 (right) provides some 
typical example data rates required 
depending on the image parameters for 
uncompressed video based on SMPTE 
2036-1 and ITU-R BT.2020

To meet some of the requirements 
we see currently three fundamentally 
different industry approaches 
taken, which are also reflected in 
standardization activities.

SPECIAL PURPOSE POINT-TO-
POINT UHDTV INTERFACE
The SMPTE has already defined a 
dedicated UHDTV interface with 
SMPTE 2036-3. This standard defines 
the mapping of Ultra High Definition 
Television signals into Single-link or 
Multi-link 10 Gb/s Serial Signal/Data 
Interface. Depending on the UDHTV 

Short Name Resolution Frame Rate Bit depth Sampling Net Data Rate  Number of 3G  
     (approx.) SDI links

UHD-0 3840x2160  Up to 60p 10 4:2:2 ≈ 10.67 Gbit/s 4
   12 4:2:2 ≈ 12 Gbit/s  4
   12 4:4:4  ≈ 24 Gbit/s  

UHD-1 3840x2160  Up to 120p 10 4:2:2 ≈ 22 Gbit/s
   12 4:2:2 ≈ 24 Gbit/s
   12 4:4:4 ≈ 48 Gbit/s 

UHD-2 7680x4320 Up to 60p 10 4:2:2 ≈ 42 Gbit/s
   12 4:2:2 ≈ 48 Gbit/s
   12 4:4:4 ≈ 96 Gbit/s
 
UHD-2 7680x4320 Up to 120p 10 4:2:2 ≈ 84 Gbit/s
   12 4:2:2 ≈ 96 Gbit/s
   12 4:4:4 ≈ 143 Gbit/s
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image format and corresponding 
data-rate the single or multilink 
implementation is required. This interface 
has been employed in some specialized 
UDHTV equipment.

EVOLUTION OF SDI BASED UHDTV 
INTERFACES:
A further approach taken in the 
standardization activities of SMPTE is 
to define a so-called 'gear-box' approach 
to provide an evolution of the well 
known SDI technologies.  In addition to 
the established 3G-SDI interfaces, 6G, 
12G and 24G SDI variants are being 
defined and standardized in single link 
and multilink applications. The relevant 
proposed standards numbers are:
• 6 Gbit/s Variant: SMPTE 2081-1 coax, 

2081-2 for the optical parameters
• 12 Gbit/s Variant: SMPTE 2082-1 

coax, 2082-2 for the optical parameters 
• 24 Gbit/s Variant: SMPTE 2083-1 

coax, 2083-2 for the optical parameters
Functional demonstrations of the 

different SDI gearbox variants for 
UHDTV over coax and fibre have been 
already shown at conventions and 
product implementations are being 
expected soon.

IP NETWORKED BASED UHDTV 
INTERFACES:
The trend of utilizing packetized-
network based interfaces also in 

MULTILINK OUTPUTS ON A SUPER 
HIGH VISION CAMERA

the production and studio domain 
has been with us since some years.  
Recently,  the EBU, SMPTE and the 
Video Services Forum have formed in 
2013 a joint task force on networked 
media. The particular challenges for 
a network such as jitter, isochronous 
real-time uncompressed transfer, frame 
accurate switching, device control and 
recognition, resource management 
and network management are being 
currently addressed. The Task Force 
has recently entered its second phase 
of work to look into the system and 
architecture aspects of a complete 
networked broadcast environment. With 
the evolution of network bandwidths to 
10GEthernet, 40G Ethernet and other 
protocols UHDTV data rates seemed to 
be becoming manageable. Mezzanine 
(intermediate) compression systems 
with extremely low delay will assist 
the management of  data rates in a 
networked approach for UHDTV. 

TOO MANY SOLUTIONS – A 
USER AND INDUSTRY DILEMMA – 
HARMONIZATION REQUIRED!
SMPTE has taken a pragmatic approach 
to the matter of UHDTV interfaces. 
First by defining  a specialized UHDTV 
interface (SMPTE 2036-3)  followed 
by standards for a hierarchical series 
of SDI-based UHDTV interfaces.  Both 
approaches  meet  industry demand for 

short to mid-term solutions on studio 
interconnects (camera to recorder, 
playout, switching, etc.) in order to be 
able to produce UHDTV content. 

The ITU-R has also been approached 
by administrations with contributions 
covering similar applications for UHDTV 
studio equipment interconnections.   

At the recent meeting of the ITU-R 
Working Party  6B tremendous efforts 
were made to harmonize the different 
industry proposals and to avoid a 
multiplicity of UHDTV interface 
standards for similar applications. 

The successful introduction of the 
HDTV in the production environment 
was  based on the agreement to a single 
standard for the HD-SDI interface. 
This served interoperable equipment 
development and cost effectiveness.  It 
is clear that a multiplicity of UHDTV 
interface standards would be counter-
productive and could push back 
the deployment of cost- effective 
infrastructures and production systems. 
Manufacturers and users represented 
in the various standards bodies should 
therefore jointly work on harmonization 
and limitation of different standards. The 
argument that the market will decide on 
what standard is successful may be true 
eventually, but in the meantime market 
size will be lost, and much money will 
be wasted by both manufacturers and 
broadcasters.  
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standardization & interoperability

M
PEG has developed multimedia transport 
technologies widely accepted and extensively used, 
such as MPEG-2 Transport Stream (TS) and ISO 
base media file format (ISOBMFF).  In the recent 

years, IP-based multimedia services over the Internet including 
mobile Internet have been widely deployed.  In addition, seamless 
delivery of multimedia service over the Internet has become 
one of important challenge to the media industry. To address 
this MPEG has been embarking on developing transport and 
synchronization technologies for a new international standard, 
MPEG Media Transport (MMT), as part of the ISO/IEC 23008 
High Efficiency Coding and Media Delivery in Heterogeneous 
Environments (MPEG-H) standard suite.
• Support of multiplexing of components: MPEG-2 TS provides 

efficient mechanisms to multiplex elementary streams of 
multiple audio-visual components into one delivery stream. 
In addition, MPEG-2 TS also allows multiplexing streaming 
of delivery content, and downloading delivery content in 
one stream, to support efficient downloading of multimedia 
components for non-real time services within a single delivery 
session. 

• Protocol- agnostic to media types or codecs: Operation of 
MPEG-2 TS is fully agnostic to media types or codecs, whereas 
RTP usually defines a payload format specific to each media 
type and codecs that often redefine operations of RTP protocol 
itself.  MPEG-2 TS only requires small additions to signaling 
messages to identify new type of media or codec to introduce 
its support. 

• Signaling message framework: MPEG-2 TS has defined very 
powerful extensive signaling message framework for broadcast 
applications. There are many useful features.  Signaling 
messages of MPEG-2 TS are naturally separated from data. 
Even though packets carrying signaling messages can be carried 
in-band they can be easily identified for fast access. In addition, 
there are many ways of extending signal messages to deliver 
signaling information specific to particular applications or 
services. 

• Easy conversion between storage format and streaming 
format: Even though MPEG-2 TS was originally designed 
for packetized streaming delivery of data only and MPEG-
2 Program Stream (PS) has been defined for storage of 
multimedia data, MPEG-2 TS also allows simple storage 
without any additional conversion process. This feature is very 
useful for time-shift consumption of multimedia services and 
re-use of previously delivered content.

1) SUPPORT OF HYBRID DELIVERY
Supporting hybrid service using both broadcast delivery network 
and Internet is becoming one of the most important challenges 
to the broadcasters considering IP-based delivery. MMT has 
considered following features to efficiently support hybrid 
services.
• Uniform Timeline Alignment: Hybrid multimedia services 

would be composed of various components from various 
sources. Considering a large portion of hybrid delivery 
application is also 'mash-up' applications that combine 

multiple individually created and serviced content into a 
single presentation or content, a timeline of a hybrid service 
should be agnostic to such combinations. Therefore one of the 
important features considered in MMT is supporting uniform 
alignment of multiple timelines embedded in each component 
for synchronized presentation. 

• Location/Delivery-agnostic binding of content components: 
Hybrid service would include multimedia components from 
local storages and local caches. In some cases, some of the 
component originally delivered for a previously consumed 
service would be reused for the service in the future, or there 
might be a component which can be used for more than one 
service. Therefore, MMT provides a way to reference and 
combine multimedia component in a way agnostic to its 
original/current location and delivery methods.

• Buffer model supporting jitter removal and delivery networks 
with different delays: When the service is delivered through 
multiple delivery networks it is important to consider delay 
adjustment at the client for efficient implementation. In 
addition, FEC could introduce variable delays due to variation 
of network conditions. Such differences of delays of multiple 
delivery networks and FEC processing can be absorbed at the 
delivery layer by designing an appropriate buffer model.  MMT 
includes a hypothetical reference buffer model absorbing such 
delay variation. 

2) INTEGRATION WITH HTML5
Considering the strong desire from the media industry for 
convergence of broadcast service platform with Internet based 
multimedia service platform, MMT has been designed to provide 
a method to seamlessly integrate multimedia service with 
HTML5. 

As shown in the figure, MMT defines an ISOBMFF brand 
optimized for packetized delivery and MMT Protocol, an 
application layer protocol for IP environment, with several 
supplementary technologies such as Application Layer Forward 
Error Correction (AL-FEC) framework and signaling framework 
in ISO/IEC 23008-1. In addition, ISO/IEC 23008-11 defines 
Composition Information, technologies for temporal layout 
of the multimedia components in a multiscreen, multi-device 
environment. 

MMT, a new MPEG transport 
protocol for the  IP era
AS IP BECOMES MORE POPULAR IN BROADCAST AND PRODUCTION SYSTEMS, MPEG HAS PROPOSED AN 
IP-BASED SYSTEM TO SUPERSEDE THE TRIED AND TRUSTED TRANSPORT STREAM,  YOUNGKWON LIM 
(SAMSUNG) EXPLAINS.
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event report

T
he 6th EBU Digital Radio 
Summit happened last 12th 
February in Geneva with 126 
participants from 26 countries. 

This highest attendance demonstrated 
that over the years the subject of digital 
radio is of growing interest. The event 
is appreciated because it is a networking 
opportunity for broadcasters, operators, 
industry and administrations to make 
the point and exchange on the subject. 
Quickfire country updates sessions 
have been introduced to the program 
where representatives had 15 minutes to 
present the status of digital radio in their 
country, current radio multiplatform 
strategy and future plans. "The usual 
digital radio suspects" that are UK, 
Norway, Denmark and Switzerland, are 
consolidating their coverage and some 
of them are setting the strategies for 
switchover. As Swiss OFCOM explained, 
switchover doesn't means defining a 
FM switchover date but is first about 
migrating the audience and the whole 
radio ecosystem to digital platforms 
without creating a digital divide. They 
have created national groups including 
all stakeholder to work on marketing, 
legal and technical aspects to make 
switchover a success.

New comers like Poland could show 
how they engage now in Digital Radio 
with public radio adding coverage and 
programs but seek for engagement from 
commercial broadcasters. The positive 
message from Herbert Visser, director of 
Radiocorp in the Netherlands has shown 
that this is not an impossible mission. 
Common public and commercial 
interests can be found with digital and 
both are part of the leading process for 
the transition to digital.

This is more difficult in other countries 
and often one can hear as a blocking 
argument that the future is on Internet 
only. Apart from the net neutrality 
question, recent studies have shown also 
that this is not necessarily cost efficient. 
In Teracom study that was presented, 
the cumulated time spent by all listeners 
in Sweden corresponds to 270 billions 
of minutes per year translating into 
190'000 terabytes of data to deliver. 

While part of this could be handled by 
newer mobile network technologies, 
broadcast networks stay efficient and 
cheaper in this case.  Jaguar has shown 
to the audience what's cooking for 
media in the car with lots of exciting 
Internet connected features but terrestrial 
broadcast radio is still part of it.

There's certainly not one delivery 
technology for the future. This is what 
the presentation "Smart radio" from 
RTBF in Belgium exposed, a hybrid and 
multiplatform strategy targeting listeners 
while they are at home, on the move, at 
work while adding further enhancements 
to the radio program.  IRT demonstrated 
the power of what hybrid can deliver on 
their DABerry platform, keeping a simple 
experience of radio across the platforms 
with on demand and visual elements. All 
this requires many changes also in the 
way of producing radio. As Cilla Benko, 
Director General from Swedish Radio 
said, it is sometimes not easy to move an 
almost century old radio organisation 
from old analog to new digital, but 
while one shall not forget terrestrial 
broadcasting what is vital since the 
beginning is content. The mission is not 
to get audience to come to us but to get 
our content to the audience. 

At the end of the day, DRM, 
RadioDNS, WorldDMB and also TISA 
organizations, could briefly build on 
top what was heard during the day by 
explaining the progress on the market 
and where it is going. While DRM is 
developing faster outside Europe with 
India leading, WorldDMB could show 
promising figures in Europe in terms 
of deployment, receiver penetration. 
The surprise came from RadioDNS, the 
young worldwide compatible standard 
for hybrid radio, with Samsung that 
offered for the first time a broadcast app 
RadioDNS compatible pre-installed on 
every Samsung Galaxy Express II device. 
This is precisely what the Universal 
Smartphone Project is building on 
with an API proposal for broadcast in 
smartphone and plan to promote it to 
device manufacturers. 

The path to switchover to digital for 
radio is well underway. Building on 
success stories from others is certainly 
the safe way to go and it is important 
to join efforts and collaborate when 
possible. EBU is here to help and 
facilitate but your active participation as 
broadcaster is a necessary condition. See 
you at the next summit on 11th February 
2015.

PART OF A WEEK OF RADIO CENTRIC EVENTS AT THE EBU, THE DIGITAL RADIO SUMMIT DEALS WITH ALL 
ASPECTS OF HYBRID AND DIGITAL RADIO FROM AROUND EUROPE AND BEYOND. MATHIAS COINCHON 
REPORTS.

Digital Radio Summit 2014



14   tech-i | tech.ebu.ch | may 2014

in focus

PART 1:  THE BACKGROUND – WHAT 
ARE WE TALKING ABOUT!
It is often been said Ultra High Definition 
(UHD) is not just about more pixels, it’s 
about “more and better” pixels!  One of 
the key improvements to those pixels is the 
extension of the image "dynamic range".  
But, the term 'dynamic range' hides much 
complexity.  The purpose of this article is 
explain it.   

There is no simple way to describe the 
technical requirements of a higher dynamic 
range television system, without first 
describing the dynamic range that will be 
increased!

Modern camera sensors can originate 
linear video signals having dynamic 

Higher Dynamic Range

sample or, more recently, 12-bits/s, in 
professional video production systems, 
and to 8-bits/s for consumer equipment 
and computer graphics.  In programme 
production preserving as much dynamic 
range as possible will provide headroom for 
post-processing (e.g. “colour grading”) and 
in consumer applications we would like to 
preserve dynamic range to simultaneously 
support details in shadows and highlights.  
By preserving more dynamic range, viewers 
will get a more compelling and immersive 
experience on newer displays that could, 
potentially, support a higher dynamic 
range.

The problem is, therefore, to somehow 
encode a high dynamic range signal into 
only a 12 or a 10 or even an 8-bit/s signal. 

THE EYES HAVE IT!
Let's examine the human visual system.  It 
has a non-uniform sensitivity to light with 
the sensitivity corresponding approximately 
to the square root of luminance at low 
luminance (DeVries-Rose “law”) and the 
logarithm of luminance (Weber’s “law”) at 
higher luminance.  This allows television 
systems to use a non-linear transfer 
characteristic where brighter pixels can be 
quantised more coarsely than darker pixels, 
and is one of the reasons it is usual to use 
“stops” or “decades” (log2 or log10) to 

IN THE FIRST OF A TWO PART SERIES, ANDY QUESTED (BBC) EXAMINES ONE OF THE CANDIDATE 
TECHNIQUES TO CREATE THE WOW-FACTOR IN ULTRA-HIGH DEFINITION SYSTEMS: HIGHER DYNAMIC RANGE

ranges up to 80dB or more, requiring 
A/D conversion of 14-bits/sample or 
more. This dynamic range is similar to the 
simultaneous dynamic range of the human 
visual system, which is about 10 000:1. 

Humans can simultaneously see 
brightness variations between shadows 
and highlights of this range in the same 
scene.  Such a dynamic range far exceeds 
the dynamic range of printed material (less 
than 100:1), of CRT displays (less than 
100:1), and most flat panel display which, 
despite claiming large dynamic ranges, are 
limited by the low dynamic range signals 
supported on their interfaces.

For practical and historical reasons 
digital video is usually limited to 10-bits/
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describe image dynamic range.
Usually a digital signal’s dynamic range 

is defined as the maximum signal level 
divided by the minimum noise permitted 
by signal quantisation.  In video systems 
the situation is complicated by the use 
of non-linear coding.  It is possible to 
estimate the dynamic range of the current 
high definition standard (ITU-R BT.709) 
by considering an equivalent linear 
representation of the image signal.  

The equivalent linear representation 
would be where the separation between 
quantisation levels equals the minimum 
quantisation step in the BT.709 signal.  

The maximum slope of ITU-R BT.709 
is 4.5. So near black level, V = 4.5L where 
V is the electrical signal and L is the image 
luminance.

An 8-bit/s ITU-R BT.709 signal uses 
220 quantisation levels (16 to 235) so this 
would mean 4.5 times as many, i.e. 990,  
quantisation levels would be needed to 
maintain the same quantisation noise with 
a linear signal representation. 

That means an 8-bit/s ITU-R BT.709 
signal corresponds to a 10 bit/s linear 
representation and similarly a 10-bit/s 
would correspond to a 12-bit/s linear 
representation.  These 8 and 10 bit/s 
Recommendation ITU-R BT.709 signals 
have 10 and 12 stops of signal dynamic 
range respectively.

With the advent of digital video the 
question was how many bits were required 
to represent the gamma corrected signal 
from the camera without introducing 
additional artefacts?  This artefact is 
known as “banding”, “contouring” or 
“posterisation”. Figure 1 provides an 
extreme example of effects of contouring.

A BBC Research Department Report 
from 1974 provides both theoretical 
analysis and subjective experiments to 
estimate the number of bits required to 
quantise a gamma corrected video signal.  
Given a signal with 100:1 dynamic range, 
i.e. with black level (zero signal) luminance 

FIGURE 1: EXTREME CONTOURING

FIGURE 2: EXAMPLE KNEE TRANSFER CHARACTERISTIC
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EBU’s UHDTV technical activities are centred 
on the BeyondHD Strategic Programme

set at 1% of the maximum (70cd/m2) 
contouring was barely perceptible in a 
worst-case scenario using 9-bits.  This 
could be reduced by two bits by dithering 
the digital signal. 

However only three images were used 
during this research and it may not be 
representative of more critical images 
today.  The report recommended using 
7 bits/s but noted that visible contouring 
could still arise under some circumstances. 
Subsequently widespread use of 8 bit/s 
signals has shown that 8 bits/s is sufficient 
for 100:1 dynamic range signals using a 
gamma curve non-linearity.

Today 10-bit/s quantisation is 
increasingly used in video production.  
Unfortunately in practice, using Rec BT.709 
gamma, this is of limited help in increasing 
the dynamic range.  The reason for this is 
that it is expected that much processing 
will be 8-bit/s, so the most significant 8-bits 
(MSBs) of the 10-bits/s signal carry the 
brightness and the additional two bits are 
the least significant bits of the signal. They 
can reduce the minimum black level, but 
they can’t increase the brightness of the 
scene, even though it is often more desirable 
to increase the maximum scene brightness.  
Similarly using 12-bit/s in ITU-R BT.2020, 
does not increase the maximum scene 
brightness that can be supported either.

IT’S ALL IN THE KNEES!
In order to extend contrast at the bright 
end, camera manufacturers introduce a 
knee in the OETF transfer characteristic. 
The knee puts a break point in the OETF 
and compresses the contrast above the 
break point to fit into available signal 
range. This is discussed in more detail 
in [Roberts]. An example of a knee 
characteristic is shown in figure 2 (for a 
10 bit signal).

In this example the knee is at 100% 
reference white and the headroom 
available in the signal (levels 941 to 
1019 in SMPTE standards 259 & 292) 
is used to increase the available exposure 
to 300% of reference white.  Often 
(e.g. Sony HD camera [Roberts, Table 
7.2.7]) the break point is set at about 
85% of reference white output level 
(corresponding to an input exposure of 
about 70% of peak white). 

With an 85% break point the exposure 
may be extended up to 500% or 600% of 
reference white. Indeed Roberts suggests 
that, by using a knee, exposure may even 
be extended to 800% of reference white.

There is a price to pay for using a knee 
in an OETF.  To achieve improvements in 
exposure, and maintain image quality, the 
camera must be carefully configured, and 
the output quality may easily be wrecked 
by inappropriate adjustments.  

Even when the camera is well adjusted 
there is a risk of visible contouring if 
the knee characteristic is inverted in the 
display to achieve high dynamic range

Also the characteristics of the knee 
depend on the camera and are not 
standardised.  

This makes it difficult to take full 
advantage of the enhanced dynamic range 
because it is difficult to undo the knee 
characteristic to return to a linear light 
format for processing. 

Using an alternative OETF may 
increase the dynamic range of the video 
signal.   To find out more about what 
options there could be, watch out for 
Part 2 of this article in the next issue of 
Tech-i!
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member profile

L
ast year, Czech Television 
marked the 60th anniversary 
of the launching of TV 
broadcasting in what used 

to be Czechoslovakia. Seen from 
the perspective of development of 
programme services and technological 
innovation 2013 was literally packed. 
To the existing four channels: CT1 (a 
family-oriented channel showing original 
Czech movies, series, entertainment 
and lifestyle), CT 2 (broadcasts 
documentaries, nature-oriented shows 
and foreign films and series), news 
channel CT 24 (a 24-hour news 
channel offering hot news and extended 
economic and regional news) and sports 
channel CT Sport (broadcasts world, 
European and Czech sports events) 
newly added were children´s channel CT 
:D (a children's educational channel) 
and culture channel  CT art (a channel 
focusing on culture, theatre, operas, 
music, art films) both broadcasting on 
a single channel position in the “time 
sharing” mode.  As far as technology is 
concerned, we had to find a space for the 
new channels within the DVB-T networks 
enabling nationwide coverage. In the 
end we have opted for a combination of 
different regional networks allowing us 
to launch also simultaneous operation of 
HD broadcasting on three channels 
CT1, CT2 and CT Sport in DVB-T 
with H.264 compression. Thus, besides 
the new channels CT :D and CT Art, our 
viewers have received the added value 
of HD versions of the main channels. 
The main public service terrestrial 
multiplex covers 99.9% of population 
and currently consists of 27 high power 
transmitters and 92 small transmitters.

In the Czech Republic, analogue 
broadcasting ended in November 
2011. The latest challenge for Czech 
Television is the transition to DVB-T2 
and Digital Dividend II. Based on the 
development of compression methods it 
seems logical that plans for a near-future 
transition should go the way of DVB-T2 
configuration with HEVC (H.265) 
compression.  The transition plans, 
however, depend on many additional 
factors of non- technological nature, such 
as the funding of simultaneous DVB-T 
and DVB-T2 broadcastings, benefits 
to viewers (incentives to buy DVB-T2 

Czech Television

TV sets), etc. For the transition, we 
consider at least six-year simultaneous 
broadcasting. As regards the issue of 
Digital Dividend II, Czech Television 
does not foresee any major changes in the 
700MHz broadcasting band before 2025.

Czech Television ́s rating share 
amounts to some 30% of the media 
market.  With 70% of programmes made 
in- house, ensuring efficient usage of 
precious resources  is a priority. Czech 
Television is in the process of transition 
to HD technology and tapeless (file-
based) production. These are long-
term processes necessitating strategic 
planning, with integration and migration 
processes that include securing the 
interoperability of media services. That 
is why the FIMS standard and the call 
for IP infrastructure to replace the classic 
HD SDI structures are not unknown 
concepts. For programme production, 
CT has a 10 PB robotic digital archive 
as well as a newly built 1 PB central disc 
data production storage. There is also 
a separate tapeless production system 
DNPS (Digital News Production System) 
for the news and sports. The recently 
installed quality control system checks 
the quality of files and the level of sound 
volume in the reception and production  
of programmes is controlled by loudness 
measuring equipment. .

Czech Television has four large HD 
OB trucks – the “flagships”. These 
cover the production of major sports, 
cultural and social events. The latest is 
an OB van equipped with a F55 camera 
with a 4k large image format chip for 
challenging drama projects. The camera 
is also used for testing UHD1 shooting 
and broadcasting via DVB-T2 platform. 
As regards higher quality image formats, 
Czech Television considers it meaningful 
to support the development of so-called 
second phase of UHD1 format that 
includes higher dynamic range and higher 
frame rate in addition to higher spatial 
resolution.

Czech Television is the leader in the 
field of hybrid television and services 
based on HbbTV standard in the  Czech 
Republic. Services launched in 2012 with 
the broadcast of the first two applications 
(Teletext plus, Ice Hockey World 
Championship). CT´s HbbTV recently 
launched a wider range of applications 
including access to a rich Internet archive 
with more than 85k hours of recordings. 
The ever growing popularity of on-line 
services, particularly of video-on-demand 
services or live streaming of major events, 
poses a technological challenge for the 
technical professionals and for the search 
for optimal business models to sustain 
such services.

PETR VÍTEK, MANAGER OF INTERNATIONAL AND TECHNICAL PROJECTS, SHARES WITH US INFORMATION ON 
TECHNOLOGY OF CZECH TELEVISION USED TO PRODUCE AND BROADCAST CT PROGRAMMES, INCLUDING 
SOME OF THE TECHNOLOGICAL CHALLENGES AHEAD. 

Czech TV will host this year’s EBU Technical 
Assembly in June 2014
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in focus

A
lthough flat screen TVs 
are now entrenched in the 
public’s homes, the majority 
of broadcast programming 

viewed in Europe on these screens 
is still in the 625i/50 format, up-
converted to 1080p/50  by the chipset 
inside the TV.  Probably about 20% is 
'genuine' HDTV.

As for “HDTV audio”, in many 
cases is will be consumed as stereo 
from backwards or downwards-firing 
speakers hidden in the flat screen.  
Those lucky enough to have a discrete 
5.1 sound system will obtain better sound 
quality, but there is no guarantee that 
the system will be installed correctly 
around the listening area to allow good 
reproduction of the 5.1 sound-field.

Audio enthusiasts with a grasp of 
what constitutes a good quality audio 
experience (and the necessary budget) 
invest in a more costly home theatre 
surround sound system, and will set it up 
appropriately for good 5.1 reproduction.  
There are encouraging signs that 
audiences are rediscovering audio as the 
sales of sound bar speakers and expensive 
headphones are growing.

The broadcaster has no real knowledge 
and little control of how the viewer will 
experience the television spatial sound 
experience. 

For the future world of UHDTV, the 
increased definition that UHDTV will 
provide (between 4x and 16x 1080p) will 
inevitably result in larger screen sizes  and 
the audience will sit  closer to the screen, 
in screen heights, to obtain the visual 
benefit of the detail.  The height of the 
sound image is going to be important - 
think along the lines of an IMAX in the 
home.

The impact on audio is that height 
information needs to be provided.  No 
longer will the single lateral plane of 
sound provided by 5.1 systems be 
sufficient. Layers of speakers at floor level, 
head height and ceiling height may be 
necessary.  

How many speakers are enough? Where 
should they be placed with respect to 
the required listening 'sweet spot'?  The 
theoretical answer is an infinite number 
on the surface of a sphere pointing at 
the sweet spot; an alternative (though 

ROGER MILES EXAMINES THE TREND TO MOVE AWAY FROM MULTIPLE AUDIO CHANNELS TO OBJECT BASED 
CODING AS A MEANS OF MOVING FROM 5.1 SYSTEMS TO FULL 3 DIMENSIONAL AUDIO SYSTEMS

defining its amplitude, spatial 
positioning and translation in space, 
its absolute timing from programme 
start and its duration.

Now, if such an object-based 
audio environment is authored with 
a known disposition of speaker 
channels in mind, its replay through 
the same disposition of speakers is 
simple. If the replay environment 
consists of a different number of 
replay channels in a different spatial 
disposition to that of the authoring 
environment, as long as the receiver/

decoder is aware of its replay resources 
it can interpret the incoming object 
metadata to distribute the audio signals as 
appropriately as possible to approximate 
the authored audio environment. 
The authoring environment and the 
reproduction environment have become 
'decoupled'. 

The broadcaster authors its immersive 
object-based audio sound field once 
and for all and it can be replayed in any 
environment - from the monophonic 
kitchen radio to the most intricate of 
home theatre systems, with tablets, 
computers and mobile phones the 
soundfield can be reproduced to the 
highest fidelity possible given the 
reception environment – possibly using 
binaural encoding, for headphone 
reproduction.

This is the "produce once, replay to 
anything" scenario. Furthermore the 
sound-field can be manipulated by the 
user to his/her preference.  Different 
languages could be accommodated 
as objects, allowing the free choice of 
language by the viewer. The use of second 
screens could also be facilitated through 
audio objects. 

The EBU has recently published its 
initial audio definition model (ADM – 
EBU Tech 3364) that provides all the 
information necessary to create object-
based audio descriptors. A further step 
will be to re-publish its specifications 
of the EBU BWF and RF64 file formats 
(Techs 3285 and 3306, respectively), 
which together will open the way for 
these file formats to archive, store and 
transport any kind of audio content. It is 
hoped that this combination of ADM and 
file format will be adopted internationally.  

approximate) answer could be a single 
pair of speakers, each placed firmly on the 
ears of the listener – binaural stereophony.

The reality is that immersive sound 
systems for use with UHDTV (but also 
potentially for HDTV, or in your car) 
will be comprised of a finite number of 
discrete loudspeakers – 10.1, 22.2 and 
15.1 have all been proposed - distributed 
around the desired listening position in a 
prescribed manner.

The above mentioned multichannel 
proposals can produce rich and immersive 
audio experiences if the domestic 
installation is set up correctly and is 
supplied with suitable audio material. 
Unfortunately, just specifying the 
presentation format (number of speakers 
and where to mount them) is unlikely to 
ensure the correct sound field for many 
viewers. 

What if, instead of this, the exact nature 
of the sounds that make up the immersive 
audio environment are defined, together 
with a specification of their position and 
movement in three-dimensional space 
around the audience?

You can imagine a system where 
alongside the actual sound you’d need 
to broadcast “the sound of this bee/
helicopter/car/human voice starts at such 
and such a time at coordinate X1Y1Z1 
and proceeds to move to coordinate 
X2Y2Z2 over a time period of T 
seconds”. This is the basis of object based 
audio coding. 

Throughout the course of a programme 
there will be many audio objects. 
Nevertheless they will all consist of an 
electrical representation of the sound 
accompanied by descriptive metadata 

A sound 'paradigm' – object based 
audio coding

FRAUNHOFER IIS DESIGNING TOMORROW'S  
HOME THEATRE SYSTEM
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spotlight

I
n March 2014, we asked Members' 
EBU Technical Liaison Officers what 
was, for them, the most important 
strategic issue that the EBU studies 

today.  The winner was 'spectrum 
planning'.  Would it be a surprise to 
learn that if we had asked the same 
question 90 years' ago, we would have 
been given the same answer?      

The EBU was born of the chaos in 
the radio spectrum at the dawn of 
broadcasting in the early 1920s.  The 
first convention was prepared in April 
1925 in Geneva, with the EBU's original 
name, the IBU.    In the preceding years, 
radio stations had grown like a corn 
field all over Europe.  The age of silence 
was broken for the common man.    But 
'interference' was growing too.  It must 
have been annoying to be listening in 
France to a serious concert when the 
voice of  'Uncle Arthur' and a children's' 
programme from the UK burst in.  This 
was radio on the 'medium and long wave 
bands', which has the habit of carrying 
radio waves very long distances when the 
sun goes down.  

A revolutionary idea illuminated minds 
across Europe - if broadcasting was to 
succeed there had to be an 'arrangement' 
of radio frequency use across Europe in 
different countries which avoided the 
interference.    This was to be the first 
job of an 'International Broadcasting 
Union', an organization of European 
broadcasters, which was to be given the 
name European Broadcasting Union in 
1950.   

The Genesis of the EBU
REMARKABLE TIMES - 
REMARKABLE PEOPLE. DAVID 
WOOD LOOKS BACK ON THE 
VERY EARLY DAYS OF THE 
EBU FOCUSING ON THE FIRST 
TECHNICAL DIRECTOR OF EBU’S 
PREDECESSOR - THE IBU

Having an organization that could 
be entrusted by governments with the 
task of preparing 'frequency plans' 
for broadcasting, it was clear that it 
could do much more as well.   It could 
prepare specifications for technology .  It 
could share experiences about making 
programmes and arrange co-productions.  
It could arrange radio programme 
exchanges by a giant spider of telephone 
lines - the forerunner of the Eurovision 
network.   

And from the beginning there were 
endless meetings of lawyers to discuss, 
and argue about, the copyright of 
broadcast programmes.   Our main 
copyright lawyer here at the EBU 
headquarters added a corollary when 
I explained this to him: "don't worry; 
we'll still be discussing it in 90 years' 
time".    

But the 'number one' issue, avoiding 
interference for radio listeners, was no 
simple task.  It called for the nations 
of Europe to actually agree on one best 
solution - not something that history 
showed was easy.     

There is a old proverb in English 

'Cometh the day, cometh the man' - 
individuals can emerge when they are 
really needed.    It happened in real 
life.  There were many heroes and 
pioneers in the IBU, but in this case a 
remarkable French engineer Raymond 
Braillard, working in his adopted 
country Belgium, stepped up to the plate.  
He had made broadcasts from Laeken 
in Brussels as early as 1912, and just 
returned from installing a radio station 
in the Belgian Congo.    He not only 
understood the technology and how 
frequency plans might be constructed, 
but equally important, he was a very 
persuasive person.   He was able to pass 
among European nations and, using 
Gallic charm, convince them to accept 
a common solution.  It was Raymond 
who made possible the succession of 
frequency plans of those years, needed 
for the growth of radio broadcasting.   

The BBC's Chief Engineer said at the 
time "Braillard seduces his opponents, 
very sound, very eloquent, he stays 
immovably charming, persuading and 
cajoling.  He is a master of statistics 
and analogy.  In rare crises he throws 

ABOVE: RAYMOND BRAILLARD IS FORTH FROM THE RIGHT, FRONT ROW.  THIS IS THE FIRST MEETING OF 
IBU ENGINEERS IN 1925 BELOW: EXCHANGES OF RADIO PROGRAMMES LIKE THIS WERE PART OF THE IBU 
ACTIVITIES
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off his charm and puts on his indignant 
act, which being French, he does 
wonderfully."   

Raymond was the first Chair of the 
EBU Technical Committee, and Director 
of the IBU's second 'pillar', the IBU 
Observation Centre in Brussels set up in 
1925, which became the EBU Technical 
Centre.   

As the EBU technical community 
battles today to keep television broadcast 
spectrum available for future generations 
against an aggressive and well funded 
industrial lobby, we could certainly use 
some of Raymond's magic dust.   

in the spotlight

Egon Verharen

WHAT ARE YOUR CURRENT 
RESPONSIBILITIES AT NPO?
I  oversee projects on new or 
improved broadcast - and distribution 
technologies and the development of 
new media services. Furthermore I 
lead the group of architects for these 
services and I direct the audio- and 
video streaming platform for live and 
on demand services. In that role I also 
advise the Board and the Director of 
Distribution, Technology and Broadcast 
on innovation and technical issues. 
 
WHAT DO YOU CONSIDER AS YOUR 
FINEST ACHIEVEMENT SO FAR IN 
YOUR CAREER?
It is a difficult choice between co-
leading the introduction of HDTV 
broadcasting in the Netherlands and the 
continued development of Uitzending 
Gemist, still Netherlands’ most 
popular catch up service, especially its 
introduction on new platforms (beyond 
the browser) such as digital TV, apps on 
mobile and connected TV.
 
WHY DID YOU STEP FORWARD AS A 
CANDIDATE FOR THE EBU TECHNICAL 
COMMITTEE?
Because I believe in sharing knowledge, 
and I can bring to the table my 
knowledge and experience on both 
innovation and broadband networks, 
which I believe are important for the 
future of PSM services. I also believe in 
the power of numbers, so a big, united 
EBU is important to talk in behalf of 

the members with the EU and rest of 
the industry, and NPO is in many ways 
a good example of a ‘smaller’ PSM 
country that I liked to represent. 
 
WHAT, FOR YOU, ARE THE MOST 
IMPORTANT CHALLENGES FACING 
EBU MEMBERS TODAY?
On the technology side: without a 
doubt maintaining our spectrum and 
possibilities to efficiently and effectively 
distribute our services to a wide, at least 
national, audience. I believe broadcast 
technologies can do that the best. On 
the organisational side issues that 
we also discussed in the Vision2020 
groups: how to remain or become an 
agile organisation that can perform its 
public services in a rapidly changing 
(converging) media world while facing 
shrinking budgets. I believe innovation 
both in content (formats) and 
distribution methods can help us there 
maintain our important role in society.

TELL US ABOUT SOME OF YOUR 
INTERESTS AWAY FROM THE 
WORKPLACE.
I love to play board games, such as 
Settlers of Catan. And I am a big 
baseball and softball fan. At the 
Hilversum Hurricanes I play men’s 
softball and slowpitch and I train and 
coach my son’s baseball team. And 
when not doing that I am and have 
always been a TV addict, preferably 
watching two films or shows at the 
same time.

IN EACH ISSUE OF TECH-I WE 
ASK A MEMBER OF THE EBU 
TECHNICAL COMMITTEE TO 
STEP INTO THE SPOTLIGHT. THIS 
TIME IT’S THE TURN OF EGON 
VERHAREN, MANAGER OF 
RESEARCH AND DEVELOPMENT AT 
NPO IN THE NETHERLANDS.



EBU NETWORK TECHNOLOGY SEMINAR 2014 
24-25 June 2014 / Geneva

The Media & IT Rendezvous
An essential event for broadcast engineers dealing with specialized and 
IT infrastructure as well as for IT network and storage specialists that 
deal with broadcast media content.

Information & Registration: 
tech.ebu.ch/nts2014

WE DON’T NEED YOU!

Actually, perhaps we do, but what we 

really need is to reach people in your 

organization that haven’t traditionally 

engaged with the EBU. Do you have a 

colleague that might like to know about 

NTS 2014? Perhaps someone from your 

IT department or those with operational 

responsibility for designing, purchasing 

and running your media networks? Why 

not pass this advertisement on to them? 

It might be just what they've been  

looking for!


