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INTRODUCTION

Why did you take the job as Controller 
Research & Development BBC?
It’s imperative that the BBC has a Research 
& Development function today. The 
Corporation was in part started by 
engineers and how well we work alongside 
our editorial function is a signifi cant 
factor in our success. When Erik Huggers, 
took up his post as Director, BBC Future 
Media and Technology, he was very clear 
that having an R&D department within 
FM&T is of enormous importance to 
the BBC and broadcasting. That is one 
of the main reasons I took the job.

How important is R&D to the BBC?
BBC R&D has been responsible for 
many of the most innovative and world 
changing innovations in broadcasting 
history. From colour television to high 
defi nition, Nicam to DAB, if it wasn’t for 
BBC R&D, audiences worldwide would 
have a very different media experience. 

This past year, and coinciding with the 
appointment of our new divisional director, 
has seen a tremendous step change in the 
speed and direction with which technology 
is progressing. A strong R&D department 
in this environment as part of our overall 
engineering capability is essential if the BBC is 
going to effectively face these challenges and 
stay as infl uential to international broadcast 
technology development as it has in the past.

Matthew Postgate has been Controller of 
Research & Development at the BBC since 
October 2008. Since his arrival Matthew has 
overseen a review of the department as part 
of the process to bring BBC R&D closer to 
the centre of a revitalised Future Media & 
Technology division. This has included 
re-focusing the work onto key challenges 
and preparing to move the group to new 
premises closer to the rest of the BBC at 
sites in London and Manchester. 
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What is the international R&D environment 
like today?
At the moment we are seeing rapid 
evolution in technology along a number of 
different fronts but also we are seeing those 
different fronts converge, which make the 
step change we’re facing larger than normal.

Coupled with this, our world is increasingly 
international and covers more than traditional 
broadcasting technologies. We need to 
understand and embrace this, and cannot 
rest on our laurels and be satisfi ed with being 
the experts of the world of 20 years ago.

What’s changed since you took over BBC 
Research & Development?
Today’s world has to be a balance 
between old and new technologies and 
this was not the case within our old 
R&D structure. So things have had to 
change. We have completely reviewed all 
of our activities, and reduced the number 
of active projects to 48. Before, we had 
spread ourselves far too thinly. In this 
converged world you need to be focused 
and realistic about what you can work on.

What’s your vision for BBC R&D?
We want BBC R&D to identify what 
the wider business needs across the 
complete range of platforms and 
technologies. In addition, we want to 
continue to be integral in shaping broadcast 
technology globally for years to come.

teams work very closely with other areas 
to move research output into tactical 
outcomes. We try to balance the work 
between these activities and across the 
different parts of the production chain the 
BBC is involved with. An example of the 
applied category is 3D television. We have 
spent some time examining other aspects 
of the technology, but the next area where 
we will focus is on production techniques, 
answering questions like how to zoom 
stereoscopically and calibration of systems. 

A more immediate, development project is 
the move towards DVB-T2, the next step 
in the development of Digital Terrestrial 
Television with the end goal of enabling 
HD on Freeview. A longer-term project 
is focusing on restoration and retrieval 
of our rich and immense archive. We 
have over 80 years worth of material 
so we should be looking after it!

With everything we have discussed in mind, 
how do you see the future of broadcasting? 
In the future I think old and new technologies 
will have to integrate to continue. The 
only type of technology I can think of that 
was replaced completely by consequent 
technology is the typewriter. With 
most technologies it’s about how one 
complements another. It would be much 
easier for us if the broadcasting industry 
was facing the same fate as the typewriter 
industry. But it’s not and we need to 
understand that we are very likely to end up 
with a networked hybrid. BBC iPlayer has 
shown that TV has a vibrant future online 

How will BBC R&D achieve this?
BBC R&D has always been excellent at 
collaborating with different organisations and 
academic institutions to achieve some ground 
breaking technological achievements. We 
want to ramp this up further. This way of 
working is more productive, particularly 
when looking to benefi t a whole country 
or industry sector as we will with our work 
on DVB-T2. In our project processes and 
planning we need to understand which areas 
BBC R&D can most impact, which part of 
the problem fi ts our expertise, and who we 
can collaborate with to solve the rest. This 
model makes our innovation of the highest 
quality and impact. What’s essential is 
linking that work with the production 
community in the BBC. As it is often they 
who amplify and direct the research.

How else does the wider business infl uence 
R&D’s direction?
Some of our projects exist to help 
cost effi ciencies rather than purely to 
innovate, although there’s always a balance 
between the two. High Defi nition is an 
excellent example. For years BBC R&D 
worked to move the technology into the 
market, which took over 20 years, but 
now it’s in the mainstream a lot of our 
projects are looking at how to manage 
the cost of using it in production.

How do you maintain this balance?
Our research work is now categorised 
as either strategic, looking ahead by fi ve 
years plus, applied, which is work of one 
to fi ve years, or development where 

and it’s imperative that we understand how 
that mixture of distribution technologies 
can be used to have the most effect and 
the most benefi t to our audiences. 

…and how will BBC R&D contribute 
to this future?
BBC R&D sits within the context of a unique 
organisation. The BBC has always been 
about engineering and editorial, and it is the 
combination which has delivered the benefi ts 
over our history. BBC R&D will make its 
contribution to that mix as part of the wider 
Future Media & Technology division. For the 
group that means our research activity should 
be monitoring the future to identify and 
prepare for key challenges. In addition our 
skills and experience mean that we should 
complement other parts of the division as 
a standing army of problem solvers that 
can contribute to addressing development 
challenges. I think that it is also important 
that we maintain the BBC’s and the UK’s 
voice within key international technology 
forums and fi nally the department must 
continue to embrace its role within the 
wider media industry eco system. This last 
role has always been part of BBC R&D’s 
heritage but the new focus on partnerships 
for the BBC as a whole means that we 
will be able to play an important part in 
realising that objective. Fundamentally BBC 
Research & Development should be a 
catalyst in delivering positive social benefi ts 
through society’s relationship with the 
media and itself; this is not a new role for 
us but is perhaps even more important 
as we move into the information age.

“ OUR RESEARCH ACTIVITY SHOULD BE
MONITORING THE FUTURE TO IDENTIFY 
AND PREPARE FOR KEY CHALLENGES.”

“ WE WANT TO CONTINUE TO BE INTEGRAL 
IN SHAPING BROADCAST TECHNOLOGY 
GLOBALLY FOR YEARS TO COME.”
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Ingex 
Ingex tapeless recorder used for the fi rst time 
in HD on the BBC’s Dragons’ Den. 

3D
Images of the broadcast coverage cameras 
of a rugby match captured by BBC Sport 
were automatically converted into 3D and 
shown on an auto-stereoscopic display for 
the fi rst time. 

DVB-T2 
The world’s fi rst international reception 
of High Defi nition pictures over Digital 
Terrestrial Television was achieved using 
the new DVB-T2 broadcasting standard. 

Super High Vision 
First International live transmission of Super 
High Vision pictures was achieved at the 
2008 International Broadcasting Conference 
in Amsterdam – the SHV team from NHK, 
BBC and RAI were awarded the IBC 2008 
Special Award.

Dirac 
R&D video compression codec Dirac enables 
BBC to deliver Beijing Olympics in HD.

Over the Air 
BBC R&D ran ‘Over the Air’ – mobile 
developer event at Imperial College London. 

Mashed 
BBC R&D ran ‘Mashed’ – software developer 
event held at Alexandra Palace London. 

White Space Devices 
Compatibility Challenges for Broadcast 
Networks and White Space Devices 
voted best technical paper at IBC 2009. 

Freesat 
Supported the rollout of the new Freesat 
platform and launch of new products 
including the UK’s fi rst HD Blue-ray recorder. 

Subtitling 
We developed a prototype that shows 
how personalised services – like larger font 
subtitles for the visually impaired – could be 
delivered to televisions via the web in real 
time without using additional over-the-air 
bandwidth.

Green button
We trialled the ‘Green Button’ trailer booking 
service on Sky – allowing the viewer to book 
programmes to be recorded whilst watching 
a trailer. As well as extending this to a full 
service on Sky, we will be deploying trailer 
booking on Freeview and Freesat. 

HIGHLIGHTS OF THE YEAR

In the next year, BBC R&D will continue to play a leading 
role as part of the BBC’s overall engineering capability and 
within the wider UK and International media industry through: 

QUALITY AND DISTINCTIVENESS 
Supporting editorial teams in driving Quality and 
Distinctiveness through the transfer of technologies from 
R&D into production teams and the wider industry.

PARTNERSHIPS 
Playing a central role in the BBC’s partnership proposals 
through supporting projects such as Freeview HD and 
Canvas, and developing BBC R&D’s own partnership 
activities with universities and key industry players.

RELEASING THE ARCHIVES 
Working with the cultural industry to unlock the rich 
potential of content archives in the digital age.

WORLD CLASS R&D 
Progressing the research agenda across our key work 
strands of production, media management, distribution 
and audience experience. 

KEY PRIORITIES LOOKING AHEAD
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3D CONTENT GENERATION 
3D data has been routinely used for computer graphics in 
many television and online productions for years. That content 
has usually been generated using interactive 3D modelling and 
animation tools. 

BBC R&D’s 3D work is designed to provide new tools to 
support these processes – but also to automatically capture live 
events for realistic playback. 

The most recent stage of our iview project – in partnership with 
broadcast equipment manufacturer Snell & Wilcox, Hawkeye 
(supplier of ball tracking technology for sports events like 
snooker and Wimbledon) and the University of Surrey through 
the Technology Strategy Board – fi nished in early 2009.

Through iview we developed ways to capture in 3D the action 
from sports events. Feeds from multiple cameras are then used 
to reconstruct the scene and then provide ‘free-viewpoint’ video 
replay of the action. During the replay, the position of the virtual 
camera can be moved freely and crucial moments of a game can 
be seen from a range of angles that are not normally open to a 
real camera. 

We have tested this application with BBC Sport for post-match 
football analysis, where it settled some arguments among our 
experts and pundits, and made it easier to explain what the 
viewer had just witnessed in the ‘as live’ game or highlights. 

For the next generation iview – called i3DLive – we are looking 
into free-viewpoint video applications in studio programmes, 
which will allow the director to move the viewpoint around 
quickly or replay the same scene from different angles, including 
generating camera perspectives that are not possible to achieve 
with a real camera.

3D has real potential to enhance the viewer experience.

PRODUCTION 
Our Production research section is primarily concerned with 
delivering benefi ts on screen to the audience. Projects are 
clustered around the image analysis, computer vision and tracking 
technology areas, including iview, outlined here.

As well as delivering high quality, innovative services to BBC 
audiences much of the work here can be used to drive 
revenue opportunities for the BBC through technology 
licensing. Licensing our techniques to manufacturers and service 
providers creates useful products they can develop and provide 
to the production industry from which fellow broadcasters can 
derive benefi t. Our Production projects – this year we had 8 
projects at various stages of development – are all designed to be 
licensed to third parties.

For more information see www.bbc.co.uk/rd/projects
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INGEX 
Digital technology has opened up not just the way our audiences 
can experience BBC programmes – via Freeview on DTT or via 
a handheld device, for example – but also the ways in which the 
BBC and other producers actually make content. 

BBC R&D’s work on tapeless production started off as an 
investigation of how we might improve production processes.  
Initially, this focussed on avoiding tedious re-typing of data from 
paper notes and a prototype logging system was used successfully 
in 2004 on the BBC children’s programme BAMZOOKi.

Following that, we added the Ingex tapeless recorder software.  
Originally used in 2005 for another series of BAMZOOKi, it 
has been extensively developed and tested with studio-based 
productions such as Dragons’ Den, EastEnders, The Bottom Line 
(see photo) and A Question of Genius.

Ingex is a suite of software applications, designed to enable low-
cost fl exible tapeless television production. The functionality of 
the software includes SDI or HD-SDI video and audio capture, 
real-time encoding and wrapping in the MXF fi le format, and 
delivery to post production systems.

Feedback from production staff who have used Ingex has been 
very encouraging, with the system eliminating the costs and 
delays of tape handling and providing additional features to speed 
up working. A new facility to capture the vision mix and convert 
it into a rough cut edit for post production was well received at 
EastEnders and will be benefi cial for fast turnaround programmes 
like The Bottom Line.

The software is freely available to others under the terms of the 
GPL software licence as open source.This has allowed others 
to try it, creating signifi cant interest from outside the BBC.  
Several organisations, including Télévision Suisse Romande (TSR), 
Südwestrundfunk (SWR) and Undbitte GmbH have downloaded 
the Ingex software in order to build recorders of their own.

MEDIA MANAGEMENT
Our Media Management research section focuses on production 
processes (as illustrated here by Ingex, a tapeless production 
technology), archive, analysis and retrieval. Better systems and 
processes improve internal effi ciencies, drive costs down, make 
adopters more competitive, and enable producers to work 
more creatively. 

We currently have 11 Media Management projects each of which 
could deliver benefi ts not just to the BBC but also across the industry. 

For more information see www.bbc.co.uk/rd/projects 
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DVB-T2 
In 2006 BBC R&D submitted a paper to the DVB Project – a 
global consortium of over 260 companies – proposing a study 
mission to look into updating the standard for digital terrestrial 
transmissions. Services on Freeview, the UK’s DTT platform, use 
the original DVB-T standard, defi ned more than ten years ago.

But digital technology has improved immensely in the intervening 
years – both at the transmitter and the receiver ends of the 
pipeline – and this research has resulted in the development of 
DVB-T2: the next generation DTT transmission standard for new 
HDTV services on Freeview.

Following the DVB Project’s approval of the proposed DVB-T2 
specifi cation, we are working with Ofcom and other partners to 
carry out laboratory measurements and test transmissions from 
the Guildford and Crystal Palace transmitters in the London 
area. Through these trials, we found that DVB-T2 can provide 
signifi cantly more capacity – around 50% – which is essential if 
HDTV services are to launch on Freeview.

At the same time as we have worked on the specifi cation and 
verifi cation work, we have developed a modulator/demodulator 
compliant with the new specifi cation. Designs for this modem 
have already been licensed to a number of key manufacturers. 

BBC R&D will continue to actively participate in the technical, 
commercial and intellectual property rights modules of 
DVB. Working in partnership with others is vital to how we 
operate and see the broadcast technology sector evolving. 

Technological breakthroughs either deliver better services to 
audiences in some way, or improve the commercial viability 
of a product for providers. Our DVB-T2 research enabled us 
to tackle problems occasionally encountered by domestic TV 
receivers, such as interference from fridges and thermostats, and 
manufacturers are confi dent of being able to launch their fi rst 
commercial receivers by the end of 2009. DVB-T2 therefore 
delivers on both fronts.

DISTRIBUTION
Our Distribution research section directs its energies on 21 
ongoing projects that centre on the strategic development, 
implementation and adoption of industry standards right along 
the different broadcast and IP chains. We aim to work in a 
horizontal market where different players can share the same 
technology through open standards but use it for their own 
bespoke business purposes.

For example, work within the Digital Video Broadcasting project 
focuses on digital TV transmission technologies – including 
developing second generation systems as outlined here – 
and continues to develop global specifi cations to improve 
transmission effi ciency and ruggedness to enable terrestrial 
delivery of HDTV. 

We also work closely with the standards bodies for digital radio 
transmission – WorldDMB and DRM – protecting and enhancing 
the radio experience.

For more information see www.bbc.co.uk/rd/
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ACCESSIBILITY 
A key performance metric for BBC channels and services is 
reach. We aim to reach as many UK television viewers, radio 
listeners and online users as we can with our programmes and 
content, and at a time and place to suit them. In 2008/09 we 
reached 93% of the UK population in an average week. 

We provide subtitles, signals and audio description services for 
our broadcast television content.

BBC R&D is working closely with a number of universities, 
content providers and user groups, as well as other parts of the 
BBC, to research ways of ensuring that the BBC’s current and 
future services remain accessible to everyone: 

with the University of Dundee, we are researching the benefi ts • 
of assistive technologies, like speech and gesture recognition, 
in allowing older and disabled people to use set-top boxes 

we have completed projects with psychologists at the • 
Universities of Manchester and Bath looking into how our age 
affects the adoption and use of digital TV 

in conjunction with the University of  York and the charity • 
RNIB, we are exploring how we might research non-visual 
displays for interactive BBC services

and, working with Japanese public service broadcaster NHK, • 
we have demonstrated the delivery of personalised alternative 
subtitles and soundtracks over the internet that are then 
synchronised with broadcast material on screen.

As viewers increasingly seek to personalise their own content 
consumption where and when they want, innovative approaches 
to access services will offer genuine benefi ts to many.

AUDIENCE EXPERIENCE
BBC R&D was founded in 1930 to look into the variety of ways 
that BBC audiences, and then audiences everywhere, could have 
a better broadcast experience. Today, audiences remain central to 
BBC R&D’s thinking. 

Our Audience Experience research section continues to 
investigate all aspects of accessibility, interfaces, navigation and 
new content on behalf of ALL audiences and in partnership with 
a range of stakeholders, establishing new standards and ways of 
working to encourage their adoption on behalf of both mass 
audience groups and more niche communities. 

For more information see www.bbc.co.uk/rd/
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BBC R&D ACHIEVEMENTS 
OVER THE YEARS

Latest integrated circuits used for signal 
processing:

1970 Digital line-store standards converter 
work commences

1972 Teletext experiments begin

1974 BBC R&D demonstrates world’s fi rst 
digital television recorder

1975 Successful transmission of digital 
television signals

1976 First transmissions of digital television 
over INTELSAT satellite; CARFAX road traffi c 
information service principle demonstrated

1978 First digital stereophonic sound broadcast 
experiments – leading to NICAM stereo sound.

Start of digital radio and television broadcasting, 
and launch of BBC Online. Virtual production 
techniques evolving to provide powerful 
production tools:

1990 First DAB trials

1995 The new Digital Radio service started 
in September

1996 First fully compliant test of the new 
DVB  transmission standard

1997 BBC internet services start 

1998 BBC launches digital satellite on 
terrestrial television services

1999 Digital Text service (replacement for 
analogue Teletext) successfully launched on DTT.

Decade of debate: stick with analogue 
systems, wait for digital, or a hybrid? 
Meanwhile, ‘high defi nition’ television and 
digital audio broadcasting both appear on 
the horizon:

1982 BBC Microcomputer, from Acorn, 
released 

1982 HDTV studies commence in earnest 

1984 Video watermarking – electronically 
labelling television pictures – devised

1986 BBC’s NICAM 728 system for digital 
stereo sound accepted as British Standard 

1987 Join Eureka 147 collaborative group, 
which developed the DAB standard.

Upgrades and enhancements across the 
board: 

2000 R&D’s handheld digital radio camera 
used for live broadcasts

2001 Speech recognition used as an aid to 
provide subtitles

2002 Freeview launched

2008 Freesat service launched.

1970s 1980s 1990s

Research mainly concerned with short-
wave broadcasting, studio developments, 
developing the Simultaneous Broadcast 
system, and television:

1930 BBC Research Department formed 
in April

1936 First regular high defi nition television 
service launches

1937 First close-talking noise-cancelling 
ribbon microphone giving broadcast speech, 
the L1.

The start of work on stereo radio; fi rst 
transatlantic signals (and so need for 
standards conversion); transistors being used 
in commercial equipment:

1953 Suppressed-frame telerecording 
equipment designed, and used at Coronation

1958 VERA (Vision Electronic Recording 
Apparatus), fi rst video tape machine used by 
the BBC

1959 First transatlantic television transmission 
by R&D’s ‘Cablefi lm’; stereophonic tests using 
EMI-Percival system; investigations into TV 
picture storage begin.

The start of FM radio; colour television 
started to look viable; and new magnetic 
recording techniques started coming 
into operation: 

1945 First VHF/FM transmission tests from 
Alexandra Palace; Type D disk recorder 
brought into service

1947 Early measurements on the magnetic 
properties of recording tape

1949 Work starts on smaller, light, higher 
sensitivity commentator’s microphone, the 
L2, to replace the L1. Simple colour channel 
set up.

Satellite communications used for the fi rst 
time in broadcasting; digital techniques 
transform sound and picture communication:

1962 First transatlantic colour TV link by 
satellite, using BBC R&D’s slide scanner

1963 NTSC, SECAM and PAL colour 
demonstrations to EBU and OIRT

1964 First studies into digital techniques 
for television

1967 BBC Two transmits fi rst regular colour 
television service in Europe.

1930s 1940s 1950s 1960s

2000s

SOME HIGHLIGHTS IN BBC R&D’S
INNOVATION OVER THE YEARS

And the future?
For more information on what we have 
done over the years, and what we are up to 
now, visit our website at www.bbc.co.uk/rd 
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BBC R&D IS OUR 
‘EARLY WARNING 
SYSTEM’ IT SCANS FOR 
FUTURE DISRUPTIVE 
TECHNOLOGIES AND 
TRIES TO HARNESS 
THEM FOR THE BBC. 

BBC R&D HAS A PROUD 
60-YEAR HERITAGE 
OF CREATING 
TECHNOLOGIES 
THAT HAVE BEEN 
SHARED WITH OTHER 
BROADCASTERS 
AND HAVE BECOME 
INDUSTRY STANDARD.

BBC R&D IS CRITICAL 
FOR PUBLIC SERVICE 
BROADCASTERS 
TACKLING THE 
COMPLEXITY OF 
THE DIGITAL AGE.

THE BBC ALREADY 
HAS A GLOBAL 
RELEVANCE AND BBC 
R&D’S INTERNATIONAL 
COLLABORATIONS 
HAVE PLAYED A LARGE 
PART IN THAT. 

BBC R&D DEVELOPS 
TECHNOLOGIES THAT 
ARE DESIGNED FOR 
DISTRIBUTION OUTSIDE 
THE BBC.

BBC R&D WILL CONTINUE 
TO PLAY A KEY ROLE 
WORKING CLOSELY 
WITH THE INDUSTRY IN 
THE DELIVERY OF THE 
TECHNOLOGY BEHIND 
THE BBC’S PARTNERSHIP 
PROPOSALS. 

Leadership Team

Next page from left to right:

Top Row: Andrew McParland (Audience Experience), 

Chris Chambers (Network Media Integration Lab)

Second row: Chris Nokes (Transmission), 

Graham Thomas (Production Magic) 

Third row: John Zubrzycki (Archives & Content Retrieval), 

Phil Layton (Distribution Network Layer)

Fourth row: Jeff Hunter (Distribution Application Layer), 

David Kirby (Automated Production & Media Management) 

Fifth row: David Rayers (Principal Technologist), 

Lindsay Cornell (Principal Technologist)

Management Team 

This page from left to right:

Top row: Andy Bower (R&D Operations), 

Nick Wells (Distribution Core Technologies)

Second row: Adrian Woolard (R&D North Lab),

Brandon Butterworth (Chief Scientist), 

Judy Parnall (Knowledge Management)

Third row: Daniel Pike (Technology Transfer), 

Caroline Green (Business Manager)

BBC R&D TRAINS 
‘PROBLEM SOLVERS’, 
WHO OFTEN STAY FOR 
MANY YEARS AND APPLY 
THEIR EXPERIENCE 
TO NEW ISSUES.
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CONTACT DETAILS

For more information about BBC R&D, who we are and what we do – 
including regular updates on our current projects – please check out 
our website at www.bbc.co.uk/rd

For press enquiries please contact Sarah Mines on 020 8008 0434 
or via email at sarah.mines@bbc.co.uk


