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Many observers have written off TV as a 20th century
medium with little relevance in this one.

TV in the 20th century - a Social Experience

Following its appearance in 1928, viewing television
programmes was initially a social experience. For the first
few decades, the TV television set itself was relatively
expensive, and TV viewing was therefore a collective activity.
The television signal was initially delivered to TV screens by
terrestrial broadcasting.

Towards the end of the 20th century, TV sets
became cheaper and terrestrial broadcasting was joined by
distribution over cable, satellite networks using the Internet
protocol. The number of available channels increased with
the emergence of Pay-TV. The remote control became an
important prerequisite of viewing. With more channels to
choose from, the viewer could change channel without going
over to the TV set to change channel. Middle-class homes
had two or more TV sets. Being able to watch TV content
on small handle-held devices moved into the mainstream.
The emergence of devices like iPods and streaming music
services in the noughties also changed consumer attitudes to
TV and Video On-Demand.

TV in the 21st century - Convenience

In the 21st century the trend towards multiple screens
— big stationary ones in the home and smaller, portable ones
elsewhere - has become more accentuated. The mantra for TV
content is now convenience - ‘anything, anytime, anywhere
and on any device’. Take the case of TV in Hong Kong.
There are still TV sets and remote controls in most homes
with free-to-air TV from 2 main networks TVB and ATV,
Cable TV and PCCW’s now TV delivered using Internet
protocols. But viewing patterns are now more diverse.
A recent study by TNS suggests that in Hong Kong the
average citizen has nearly 2 mobiles (conventional phones,
smartphones and tablets). Young adults have never watched
much TV. Today are more likely to view TV-like content such
as Psy’s Gangnam Style on YouTube while on the move than
to see TV at home as many young adults do not have a TV set,
preferring to use their laptops or tablets. Exceptions include
major events such the Olympic Games or a blockbuster TV
drama series where viewing is still a social phenomenon.
With so much TV-like content on offer, is TV on a big screen
at home really dead or soon to become obsolete?

Figure 1 summarises they key similarities of big and small
screens:

Big screen Small screen

Anything |Social viewing. Personalised viewing .
Immersive experience  |Participative experience
(big screen, multi- (voting, sending in
channel sound, 3D questions, photos).
content). Talking about content on
Talking with others in  [social media.

the same room.

Anytime |Viewing On-Demand  |Viewing On-Demand
content (repeats, On content (repeats, On
Demand of anything in |Demand of anything in
the last month). the last month).

Anywhere |Viewing content in any |Viewing content in any
room in the home. room at home

and for nomadic and
mobile use elsewhere.

Any device | The same screen used  |Taking ‘your’ TV

for TV, playing console |content with you on your
games & watching smartphone or computer
content from PVRs &  |tablet.

DVDs.

The figure shows that the move from one stationary
screen in the home to multiple stationary and mobile screens
has lead to a differentiation of viewer behaviours.

With the emergence of streaming services via wireless
Internet to laptops, smartphones and tablets, studies in
industrialised countries have identified the ‘second screen’
phenomenon. Early examples of what the second screen
offers are summarised in Figure 2:

Main screen
(broadcast,
broadband, IBB)

Second screen (WiFi,
3G or 4G mobile)

Watching |Enjoying a conventional |Participation. Replaces
atalent |talent show with|text messaging for voting.
show amily or friends e.g.|The viewer can vote via

“X-factor”, “American|an app and keep up to date
Idol” or “Super Girl”  |on the outcomes.

Watching |An immersive Accessibility. Replaces
a film or a |experience of HD the remote control, so
TV drama|mages, stereo or that individual viewers

surround sound when  |who need access services
watching e.g. “The Life [(audio description or
of Pi”, The Hobbit” or |audio subtitles) can enjoy
“Avatar”. the content and get the
full benefit via the tablet
or smartphone in the
presence of family and
friends.

Increased choice.
Individual viewers can
switch seamlessly between
broadcast and on-demand
modes without recourse to
other devices.

Watching |‘Tell me more’ On-
additional |[Pemand experience

news
footage




Figure 2 gives indications that a well-
designed two-screen solution enhances the
quality of the TV experience by focusing on
convenience and ease of use.

It is worth noting that each screen
uses its own network. The main screen may
use digital broadcast, IPTV or some kind
of integrated broadcast-broadband (IBB)
system such as HbbTV or HybridCast.
The second screen usually uses a WiFi or a 3G/4G mobile
network connection.

Broadcast television is a ‘push’ service that delivers
content with a small, fixed delay to the device. Content such
as video, audio or subtitles delivered over the Internet are,
however, ‘pull’ services.

The delay in delivering TV content will depend on
the quality and bandwidth of the connection — and the delay
itself may vary. Figure 3 gives examples of the synchronicity
requirements for different kinds of TV content:

Synchronicity |Main screen  [Second screen
requirements

Limited

TV programme |Electronic Programming
Guide for the viewer to select
content.

“Tell me more” On Demand
text about the programme.

TV programme |Sign language interpretation.
(£ 1 second)

Considerable [TV programme |Personalisation of on-screen
text (changing colour, font,
size & pos1tioning2.
Captioning (intra-lingual).
Subtitles (inter-lingual).
Audio description.

Audio subtitles.

Moderate

In the first example, the EPG is not sensitive to lack of
synchronicity between the two screens of less than, say, 10
seconds.

In the second example (offering a sign language overlay
for persons who were born deaf and whose mother tongue is
a sign language), the second screen needs to be reasonably in
sync with the main screen. Research studies indicate that as
long as the sign language interpretation is within a second,
this is still acceptable to users of such a service.

In the third cluster of examples, offering such features
without a synchronisation mechanism is potentially a risky

business as the acceptability threshold may
be as little as 100 — 150 milliseconds (lip
sync). Fortunately, standardisation efforts
are already underway around the globe to
provide robust synchronisation mechanisms
for content delivery both one one-screen and
two-screen hybrid platforms such as HbbTV
1.2 and HybridCast.

One screen or two - the implications

For those wanting to watch television content, the
second screen enhances the viewing experience. Some of the
services can already be offered with devices on the market.
Others will require a few more years until buffering and
synchronisation are no longer an issue.

In the media industry, those who stand to gain are free-
to-air channels and networks available on (digital) terrestrial
broadcasting systems. As IBB TV sets become the norm,
these organisations will be able to take up the challenge from
Pay-TV and IPTV operators that already have the potential to
offer many of these enhancements.

By the same token, Pay TV operators will have
to address the challenge of ‘over the top’ services from
broadcasters or other delivered to ‘their’ customers: brand
and market-share erosion.

For regulators concerned with TV quality, second-
screen entertainment formats targeting young demographics
will be increasingly difficult to monitor and regulate. It’s
one thing to monitor the traffic of text messages, and a very
different challenge to monitor wireless Internet traffic.

For TV to retain its relevance as an audiovisual medium
in the 21st century, television viewers will expect TV content
to continue to match their needs and expectations. So it will
not be an issue of one TV screen or two, but when a single
screen or a second screen can best enhance the viewing
experience.

C+1 Peter Olaf Looms

Visiting Associate Professor at the University of Hong Kong.
Currently chairs the ITU “Focus Group” on Audiovisual
Media Accessibility, a global group that has a mandate
to prepare a roadmap of accessibility actions to do with
standardisation, legislation and regulation for submission to
the ITU by mid 2013.
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The BBC has an extensive audio archive spanning many
decades and is growing at a rapid pace. Making this archive
of audio material available to the public poses some unique
challenges.

In many cases the metadata associated with
each item in the archive is incomplete, inaccurate
or unavailable. In addition, current editorial
standards or the concerns of rights holders may
make publishing certain content difficult. There is

: .
e 8]

"b. b. c¢. world service cannot humphrey carpenter
presents brittan, comma trade and exploration in the south of
countryside and the intrinsic handle the music of the british
bid is that benjamin britten s. s. then the sound of
the seniors itzhak took the shingle a taste of suffolk
one of the east anglia in counties of england at the
county to boost the best place to come by ,comma
with the company is up Benjamin britten homebuyers
hanbury kerr hall handled said seed music with

also the thorny issue of how listeners can find what : ; E - Y es_nv_e 'for ceding some ne,ws ]:mm the region and

they are looking for within an archive where, for = britain's all property ten grimes

example, we may not even know the broadcast date From this transcript we can discern that the

or the title of the programme! programme may be about the composer Benjamin
=]

The BBC's approach to opening up archives so far has
concentrated around a number of high-profile brands, for
example Desert Island Discs, the recently-released Letters
from America and themed collections around particular
topics. In order to publish these archives, a team of specialist
researchers listen to every programme, add tags and other
metadata, and then craft a bespoke web-based archive
experience to help listeners find what they want. This results
in some fascinating and detailed archive experiences, but in
each case is a considerably large project to undertake.

When the BBC World Service approached BBC
Research and Development with an archive of 70,000
programmes spanning 4 decades, we knew that listening to
every piece of audio would be impossible (in fact, it would
take nearly two and a half years to do so!). Instead we
have used the opportunity to investigate a semi-automated
approach to generating better metadata. We analyse the
audio to extract as much metadata as possible using speech
recognition and audio processing. We then use this metadata,
as well as the metadata provided to us by the World Service,
to build an archive website. Users of this archive site can then
help us to correct and add additional metadata improving the
experience for all.

Automated metadata generation

We start by automatically transcribing the audio, using
the Sphinx speech-to-text toolkit developed at Carnegie
Mellon University. The outputted transcripts have a lot of
mistakes. There are many different accents and topics in
the World Service, and this can confuse the tool. Take for
example this extract from a transcription of a programme:

Britten and refer to some counties within England,
but as it stands the transcript is of very little use to understand
the full content of the programme. Instead we developed
a process to extract some key words, or "tags" from the
transcript and use those to interlink and navigate the archive.

One approach that has proved very valuable at the
BBC is to use tags that are derived from a controlled, public
vocabulary. At the BBC we use Wikipedia terms provided to
us by the DBpedia project. If we notice the word "London"
in the transcript of the audio, we might tag the episode with
the DBpedia tag "http://dbpedia.org/page/London". But what
if the audio actually referred to London, Ontario in Canada?
In that case we perform a disambiguation step that looks at
all the other tags attached to the audio and attempts to chose
the best "London". For example if "Westminster" and "United
Kingdom" are mentioned in the audio, we can safely assume
that "London" in this case refers to the capital of the UK.
There are more details about this algorithm on our website .

As a result of running this process, the piece of audio is
now tagged with a number of concepts which can be searched
for or used to link one piece of audio with another. In order to
perform this process on all 70,000 programmes in the World
Service archive we used a cluster of Amazon EC2 machines.
We developed a message-queue based system called Kiwi for
this purpose. It distributes the processes across any number
of machines and provides an insight into the current status
of jobs and easy reporting of any errors. When the worker
processes have finished extracting the transcripts from
each programme, a final process takes all of the results and
aggregates the topic extraction across the entire dataset. It
took approximately 2 weeks to perform the transcription and
topic extraction on the whole archive.

! http://www.bbc.co.uk/blogs/researchanddevelopment/2012/03/automatically-tagging-the-worl.shtml



Listeners help to improve the data

We have invited a number of World Service listeners to
this prototype (those who are a member of the international
panel the World Service uses to test new programmes and
ideas called "Global Minds"). After signing in, they are
redirected to the homepage of the prototype. This page
contains a set of manually curated programmes from the
archive, a list of programmes recently listened to, and links to
aggregations of topical content in the archive, generated from
"on this day" and "in the news" information from Wikipedia.
One of the advantages of using Wikipedia as a source of tags
is in simplifying the creation of these aggregations.

On individual programmes in the archive, listeners are
presented with data coming directly from the World Service
archive database if it is present (e.g. synopsis, title, duration,
broadcast date), an image, and a set of tags. These tags are
derived from the audio, as described above and from analysis
of the synopsis of the programme where it is available in our
database.

Providing an image for each programme was essential
to improve the experience of the prototype, however there
were no images associated with each programme in the
original database. We turned instead to the free Ookaboo
service (http://ookaboo.com/o/pictures/). This service aims
to provide a free stock photo associated with every topic in
Wikipedia. In our prototype we chose an image corresponding
to the most highly weighted tag associated with a programme
and then developed an interface that would allow a listener to
select a more appropriate image in case the default one was
considered unsuitable.

In the current version of the prototype, listeners are able
to listen to any programme in the archive using a web-based
audio player, and search for programmes using their titles or
tags. The search interface is difficult to get right - although
we allow the whole archive to be searched, it is important
to communicate that the archive itself is incomplete. So a
listener may not find a piece of content for a given search
term even though the search term is correct, because the
content hasn't yet been tagged or had additional metadata
added. We provide a "faceted" search to help mitigate this
issue, allowing a listener to search within a given date range,
or to include or exclude certain tags. We also developed an
asynchronous re-indexing process which updates the search
index as soon as a new piece of metadata is added. In this

way a listener's contributions to the metadata immediately
help other listeners to find a piece of content.

To improve the quality of the automatically-generated
metadata we allow listeners to modify the tags that have been
added to each episode. They can vote up or down tags to
indicate how appropriate they are to the episode in question,
and add new tags where available in Wikipedia. We are
able to monitor the tags that are added and measure how the
metadata is improving over time by comparing the tags to
those added by a BBC editor. So far in our trial listeners have
edited over 6000 tags.

The Future

We are continuing with our research and are exploring
some other exciting areas where machines and listeners
can work together to improve metadata. We are developing
speaker recognition techniques to identify speakers across
the archive and then asking listeners to help name them
which allows for very powerful aggregations. We are also
looking at automated ways to segment audio - looking for
sections within programmes that are about specific topics, or
identifying music played within programmes for example.

We haven't yet investigated encouraging communities
to form around our content and aggregations. We think that
by providing mechanisms for listeners to create their own
curated collections of content and to apply metadata to those
collections we might be able to increase the engagement of
the listeners and improve the quality of the metadata as a
result. In all cases we are looking to provide listeners easy
access to a wide range of exciting World Service archive
content but also to provide them with the tools they need to
easily correct and add metadata - both to benefit their own
experience but also that of other listeners.

We are keen to develop the search interface further in
order to reflect the incomplete nature of the metadata more
effectively. We are investigating methods to allow listeners
to save searches and receive notifications when new content
matching their search terms appears. We are hoping that this
will result in increased engagement with the archive and a
virtuous circle of improvements to the metadata.

C+3 Chris Lowis , Yves Raimond

Research Engineers,
BBC Research and Development, U.K.
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DON'T MISS THE BOAT - START ENGAGING POWER OF SECOND SCREEN
Is the second screen the new weapon to help win the battle to engage more TV viewers? Can
the second screen provide the ‘engagement factor’ that broadcasters and other content
providers are hoping for? Research indicates that more and more TV viewers are trooping in
front of their living room TV receivers, each armed with a tablet, a smartphone or a laptop.
ASIA-PACIFIC BROADCASTING January 2013

FINDING THE RIGHT FORMAT FOR SUCCESS

Multi-screens equals multi-formats, and the challenge is how to convert them into the
appropriate ones. As devices continue to proliferate in amulti-screen environment, broadcasters
and service providers should note that not all broadcast content is necessarily available in
formats supported by various mobile devices.

ASIA-PACIFIC BROADCASTING January 2013

MOBILE’S NEVER ENDING ROAD

Mobile marketing’s coming of age has been a long time coming, particularly in Asia-Pacific,
where the staggering growth of mobile penetration is way ahead of interest in it as an advertising
medium. However, mobile marketing seems doomed to always be regarded as the Next Big
Thing, never the latest one.

CAMPAIGN December 2012

THE EMERGING TRENDS IN GLOBAL ADVERTISING

Globalization is a driving force for advertising in today’s interconnected world. Such a scenario
provides an opportunity to marketers to develop standardized advertising that delivers a
consistent brand image over the globe. However, advertising as such on the larger scale
requires global integration and local responsiveness.

MEDIA ASIA Volume 39, Number 4, 2012

IN TUNE WITH BUSINESS

The production music sector is thriving on the back of digital technology, higher quality and
creative catalogues. The combination of lower cost and better quality means many more
people are now open to production music.

BROADCAST January 18, 2013

FOR IP, THE UNIVERSE IS EXPANDING

Vendors, warming to the challenges, continue to improve systems for streamlined multi-
platform workflows. We are reaching the point where automation, asset management and
workflow management systems are merging.

BROADCASTING & CABLE December 17, 2012
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