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   Our Public Showcase 
page provides online 
demos of the LinkedTV 
Platform, Editor Tool and 
Player as well as contacts 
to get a personal, live 
demo!

It also demonstrates two 
running applications of 
LinkedTV to news and 
cultural heritage TV 
content, in co-operation 
with the broadcasters 
RBB and AVRO. Check 
out LinkedNews and 
LinkedCulture! 

http://showcase.linkedtv.eu

What is Linked Television?

Television is changing. In fact, we think by 
the end of this decade it will be radically 
transformed. Linear broadcast channels 
will be stu� of the past: in�uenced by the 
Web and the fact TV will be watched on 
any type of screen (not just the „TV set“), 
we will browse and search our way to the 
audiovisual content we want to see. We 
won't just consume, we'll interact, mainly 
by sharing our experience with others, 
but we'll also be interacting with the 
content itself. 

The core of the „television“ experience 
will survive – the daily news programme, 
the live sports events – but the 
experience we have with TV will change. 
Today, TV and the Web remain very 
di�erent experiences. Their integration is 
weak – typically no more �ne grained 
than at the level of the programme itself. 
Our Web-enabled televisions could 
provide us so much more information 
about what we see in the TV programme 
but they don't, because they don't know 
what is in the TV programme. 

Linked Television is the seamless 
interweaving of TV and Web content 
into a single, integrated experience. It's 
watching the news and getting 
background information on the stories at 
your �ngertips; it's seeing a painting in a 
TV programme and identifying the artist 
and the museum where it hangs. It's 
making this possible and cost-e�ective 
for the content owners and broadcasters 

by automating the programme 
enrichment, and personalising the links 
to each viewer.  

By building on Web and broadcast 
speci�cations and standards, Linked 
Television is intended to become a 
solution for the whole industry, not a 
proprietary fragment. As Web and TV 
converge, linking between them will be 
not just possible, it will be necessary, in 
order to provide new, interactive services 
around audiovisual material. Our Public 
Showcase (see left hand column) 
provides an insight into this new 
experience and the tools we provide to 
enable Linked Television. 

I believe we are the �rst providers of a 
complete, end to end solution for content 
owners to bring Linked Television to their 
viewers. Enjoy your discovery of 
LinkedTV! 

Dr. Lyndon Nixon, MODUL University,
Scienti�c Coordinator
lyndon.nixon@modul.ac.at
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The LinkedTV solution for content owners
 
With three years of R&D completed by 12 partners 
across Europe, the LinkedTV project is enabling a new 
generation of mobile and TV applications that can 
interweave TV and Web content for the bene�t of 
consumers. This is possible via the software solution of 
LinkedTV for content owners, made up of a Platform, 
Editor Tool and Player. 

For content owners, the LinkedTV platform is key. The 
platform ingests audiovisual content and triggers the 
process of content analysis, annotation, linking to 
related content (enrichment), storage of the resulting 
richer content metadata and provision of access to the 
related content from client applications.

The �rst step of the process towards LinkedTV content 
enrichment is the content analysis. Analysis tasks that 
are being addressed in LinkedTV include the 
(semi)-automatic decomposition of the audiovisual 
content (e.g. temporal segmentation), the association of 
content segments with object and/or scene labels, text 
and audio information analysis, and event and 
instance-based labelling of content segments. In 
particular, media annotation services label distinct 
fragments of the video content with the concepts that 
are relevant to that fragment. 

Those annotations on media fragment level are the 
basis for the next step, the linking to related content. It 
computes for each concept annotated to a media 
fragment a set of links to related Web content and 
online information about that concept. A set of services 
�ne-tuned to collect the most relevant Web links have 
been developed in LinkedTV, covering social Web 
media as well as supporting extracting links from 
trusted sites on provided whitelists.

A dedicated Editor Tool gives journalists full control 
over the system generated metadata and supports 
them in curating the links for their target group easily 
and with minimum e�ort.

Based on an innovative approach to user pro�ling that 
supports both implicit and explicit capture of user 
preferences, the annotations and enrichments can be 
�ltered to allow for a personalised user experience. A 
considerable tool set and a dedicated work�ow for 
extracting, learning and modelling of user information, 
usage and behaviour has been developed.

For the creation of innovative LinkedTV applications a 
developer toolkit enables the implementation of 
HTML5-based applications that run and sync across 
multiple devices and screens. The multiscreen toolkit 
provides full access to all LinkedTV Platform data and 
functionality and supports all key interaction modali-
ties, thus simplifying the provision of the Linked Televisi-
on experience to an application with your own custo-
mised UI and UX.

An overview of all LinkedTV innovation and outputs are 
found in this newsletter, but if you are interested in any 
particular aspect, just contact the LinkedTV partners!

Dr. Joachim Köhler, Fraunhofer IAIS,
Project Coordinator
joachim.koehler@iais.fraunhofer.de 

Figure 1: The LinkedTV video enrichment process

Figure 2: LinkedTV‘s innovative �ve step process
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Analysing video

Automatic multimodal analysis techniques are com-
bined in a �rst step after video ingestion to identify the 
most salient fragments of the video material (e.g. Shots) 
and detect concepts in those fragments, whether visual 
classi�ers (e.g. ‘person’, ‘outdoors’) or named entities 
(extraction from text Automatic Speech Recognition 
(ASR) and Optical Character Recognition (OCR) or subtit-
ling). LinkedTV can produce at very low cost a comput-
ed description of the content of a provided video split 
into meaningful segments (e.g. distinct news item in a 
news programme).   

LinkedTV can provide content owners a Web service as 
a unique analysis solution which can be customised to 
speci�c video content and con�gured to chain together 
a set of relevant approaches and return integrated 
results.   

Contact:
Dr. Vasileios Mezaris, CERTH
bmezaris@iti.gr

Annotating video

Results of automated media analysis, named entity 
extraction from textual metadata, and media descrip-
tions (such as TVAnytime in the broadcasting domain) 
are combined and transformed into a richly structured 
and machine processable annotation of the TV 
programme. 

LinkedTV can support enrichment of annotated 
programming along di�erent lines, starting with the 
automatic provision of background information to 
almost any concept in an annotation, and the ability to 
browse to related concepts along speci�c properties 
(e.g. link a painter to other painters of the same era or 
style).

To enable speci�c enrichment of TV with links to other 
Web content, we crawl common social networks and 
partners' whitelists of Websites, and extract online 
media and the concepts they are related to. Di�erent 
services are provided to automatically enrich parts of TV 
programmes with links to relevant Web content, with 
the Editor Tool available to check and correct those links 
before delivery. 

Contact:
Dr. Raphael Troncy, EURECOM
raphael.troncy@eurecom.fr

The LinkedTV Editor Tool

Complementing the accuracy of the automated analy-
sis, annotation and enrichment services of LinkedTV, 
the Editor Tool is a Web based interface to the Platform 
that allows human curators to check, correct and com-
plete the video chapter segmentation and the annota-
tions and enrichments attached to each chapter. 

Contact:
Jaap Blom, Sound and Vision
jblom@beeldengeluid.nl

Figure 4: Editor tool: editing enrichments related to a chapter

Figure 3: Editor tool: using found entities to �nd relevant enrichments
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The LinkedTV Platform

LinkedTV provides an end-to-end solution for content 
owners, integrating the outputs of all our innovations in 
media analysis, annotation and enrichment into a func-
tional work�ow that results in enriched data that can be 
provisioned to LinkedTV applications. The Platform is 
prepared to be made available to customers for local 
installation or as Software as a Service (SaaS) which 
includes remote hosting and maintenance.

The LinkedTV Platform at its core is an Application 
Service Bus that triggers events across the individual 
components and monitors the work�ow from video 
ingestion through to enriched playout. The work�ow 
encapsulates the LinkedTV functionalities, �rst analy-
sing new video content and annotating it with identi�a-
ble concepts, then generating links to related Web 
content and enriching with relevant information, before 

providing the enrichment data to the LinkedTV Player 
for display to the viewer. A Web based dashboard allows 
content owners to track the status of each step and 
maintain an overview of all enriched content available 
to any LinkedTV application. 

To allow for a �exible, distributed architecture, commu-
nication between the platform components and the 
platform core is based on the use of RESTful APIs where 
each functional step itself is encapsulated into a single, 
integrated REST API. In e�ect, customisations of 
LinkedTV functionalities (e.g. using di�erent con�gura-
tions of individual services) can be prepared and linked 
to the Platform as long as they expose their functionali-
ty using the same service interface.

Contact:
Jan Thomsen, CONDAT
jan.thomsen@condat.de   

Figure 5: LinkedTV Platform
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Presenting Linked Television

User trials have identi�ed the requirements of LinkedTV 
viewers on a user interface for seamlessly interweaved 
TV and Web. The focus is on not disrupting the main TV 
programme and not confusing the viewer between 
di�erent contents on di�erent screens. 

LinkedTV applications can run on one or more compa-
nion screens, which display the enrichments being 
synchronized with the TV programme on the main 
screen and make browsing through them possible. 

A generic Player UI available in LinkedTV's multiscreen 
toolkit focuses on ordering the concepts of the TV 
programme along common categorizations under-
stood by viewers: Who, Where, What. Concepts are high-
lighted as the programme plays within a distinct frag-
ment that is annotated with that concept. Viewers can 
access associated content to that concept during view-
ing or bookmark the concept for later exploration (e.g. 
when the programme ends). 

The Spring�eld Multiscreen Toolkit allows customised 
User Interfaces to be built on top of it using standard 
Web technologies. For example, in LinkedNews, viewers 
have very speci�c information needs – e.g. „for an event, 
I'd like to get in-depth news reports about it“ (Fig. 6). In 
LinkedCulture, the viewers’ focus is on the art object 
that is the subject of each chapter of the show. Thus, the 
UI highlights content related to these objects (Fig. 7).  
Application developers are free to brand their players 
and organise LinkedTV enrichments in the manner 
most appropriate to their viewers. 

Contact:
Dr. Michiel Hildebrand, CWI
michiel.hildebrand@cwi.nl

Personalising Linked Television

LinkedTV also has a goal to incorporate the interests of 
the viewer in order to personalise the experience of 
viewing enriched TV programs.

We can generate a user pro�le based both on implicit 
and explicit cues. If a viewer opts in, we can use both 
their player behaviour and their attention to the screen 
to implicitly build an interest pro�le about them. A Web 
based GUI permits anytime access to their LinkedTV 
pro�le, where a viewer can correct or complete their 
interests for better personalisation.

A speci�c model of topical interests (LUMO) has been 
developed in LinkedTV to richly capture typical interests 
of TV viewers and how those interests relate to each 
other (e.g. interest in Politics means a related interest in 
Politicians), enabling smart personalisation beyond 
what is possible re-using generic models of human 
knowledge (e.g. Freebase).   

Personalisation �lter components are able to rank the 
LinkedTV annotations and enrichments of a TV 
programme according to the user’s interest model. They 
do this via semantic concept matching after mapping 
the video annotations (and annotations of the video 
enrichments) to LUMO terms. This allows us to ensure 
the player highlights to viewers concepts and enrich-
ments most of interest to them, dismissing or giving less 
visibility to those topics the viewer shows less interest or 
even disinterest in. 

User's data privacy is assured by implementing persona-
lisation functionality that can perform user-speci�c �lte-
ring within the client application, i.e. LinkedTV supports 
that users can keep their pro�les on their personal 
devices.  

Contact: 
Dr. Daniel Stein, Fraunhofer IAIS
daniel.stein@iais.fraunhofer.de 

Figure 6: LinkedNews user interface Figure 7: LinkedCulture user interface
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Player

The LinkedTV Player

To support viewer access to LinkedTV enrichments, we 
have developed the Spring�eld Multiscreen Toolkit 
(SMT). 

It supports application developers by abstracting 
away the low-level details of the synchronization and 
distribution of content between screens. Developers 
create a single application that is independent of how 
many screens are involved and such an application can 
dynamically react to changes in the number and types 
of screens attached to it.  Applications are developed 
using standard technologies, such as HTML5 and Java.

Any application built on the toolkit has native access 
to all core functionalities of LinkedTV: request 
annotations or enrichments for any video, manage 
users and their interest pro�les. Through the toolkit, 
applications on companion screens can control video 
playback on the main screen and synchronise the 

LinkedTV annotations and enrichments with the main 
screen video. The user interaction model supports 
browsing by touch, gesture or remote control. 

LinkedTV HbbTV application

The toolkit can also be used for the implementation of 
HbbTV applications with either single or multiple 
screen use.

A LinkedTV HbbTV application enables viewers to 
access LinkedTV enrichment of TV programming 
directly from SmartTVs with HbbTV functionality, with 
remote control-friendly browsing on the TV screen 
and the option of further consuming the related 
content and links on a companion device such as a 
tablet. 

Contact: 
Daniel Ockeloen, Noterik
daniel@noterik.nl 

Figures 8, 9: LinkedTV HbbTV application (left: access programme enrichment through the red button; right: see annotations and enrich-
ments while viewing)

Figures 10, 11: LinkedTV multiscreen toolkit enables the display of annotations and enrichments on other screens connected to the 
SmartTV
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Technical outcomes of LinkedTV

Interested in getting LinkedTV for your content?

LinkedTV has launched a Public Showcase highlighting 
the available tools that make up the LinkedTV solution 
for any content owner (the Platform, Editor Tool and 
Player). Get a tool overview, see an online demonstrati-
on and contact the partners for your personal demo!

http://showcase.linkedtv.eu 

Two scenarios have already been implemented in the 
LinkedTV project with the broadcasters RBB and AVRO.
LinkedCulture shows the Dutch TV programme “Tussen 
Kunst and Kitsch” (similar to the BBC‘s Antiques Roads-
how) enriched with further information about the art 
objects on show and topics in discussion, satisfying 
viewers interest. 

http://www.linkedtv.eu/demos/hyperlinkeddocu  

News are full of information, but to an interested mind 
new information also inspires new questions. 

The LinkedNews service shows how local German 
broadcaster RBB’s daily news programme is enhanced 
by links to relevant information about the subjects in 
the news, answering questions potentially raised by the 
new bits of information, sometimes even uncovering 
further details not mentioned in the programme itself.
http://www.linkedtv.eu/demos/linkednews 

Figure 12: Watch our demo video of LinkedCulture

You could be next – contact LinkedTV today to discover 
how you could engage your viewers with enriched 
content! 

Don't miss any news from LinkedTV, follow our RSS feed 
at linkedtv.eu or Twitter feed @linkedtv

Can LinkedTV disrupt the television and online 
content market? 

LinkedTV provides disruptive technology for a market 
already rapidly changing due to ubiquitous online 
access to audiovisual contents, multiple screens, social 
networking and convergence with the Web. 

Hence the LinkedTV solution, a combination of Plat-
form, Editor Tool and Player, covers several domains in 
the (new) TV industry, from content (rights) owner to 
the distributor, to network operator and hardware 
manufacturer. Since LinkedTV re-uses open Web tech-
nologies, its solution can be directly taken up by online 
media channels, but is also adaptable to other speci�ca-
tions re-using part of the Web technology stack such as 
HbbTV. 

The LinkedTV Platform is o�ered with consultancy and 
technical support and can be customised to speci�c 
business customer needs. 

We believe LinkedTV could become an additional 
content layer for TV, accessible from the „red button“ of 
interactive TV or via a mobile app on a connected com-
panion device.

In other words, LinkedTV could both lead to di�erentia-
tion for o�ers in the saturated broadcast TV market, and 
drive market share for new entrants in the OTT and 
second screen content market. 

Through several user trials and market research 
LinkedTV has developed in depth, exclusive knowledge 
about both user preferences and the market potential 
for Web-enabled television. LinkedTV has experiences 
in business model development for this new market of 
interlinked and interactive Web and TV content. 

LinkedTV partners can provide advice as well as market 
and user insights to your organisation to inform on the 
potential value for adopting a LinkedTV solution and 
support you business decision and business model 
development. 
 
If you are interested in our business modelling and 
consultancy o�er, please contact  Prof. Dr. Katarina 
Stanoevska-Slabeva, University of St. Gallen,  
katarina.stanoevska@unisg.ch

Figure 13: Watch our demo video of LinkedNews



Events and publications – 2014

Some publications of LinkedTV partners:

Lyndon Nixon. Web and TV seamlessly interlinked: LinkedTV. At INTETAIN 2013, 
Mons, Belgium, July 2013.
 
Pérez Romero, L., LinkedTV News: designing a second screen companion for web-
enriched news broadcasts, PDEng Thesis, Eindhoven University of Technology, 
 October 2013, ISBN: 978-90-444-1229-

Mathilde Sahuguet et al., "LinkedTV at MediaEval 2013 Search and Hyperlinking 
Task", Working Notes in Proc. of the MediaEval 2013 Workshop, 18-19 October, 
2013, Barcelona, Catalunya, Spain.
 
Daniel Stein et al., From Raw Data to Semantically Enriched Hyperlinking: Recent 
Advances in the LinkedTV Analysis Work�ow. NEM Summit, 28-30 October 2013, 
Nantes, France.

Jan Thomsen et al., Linking Web Content Seamlessly with Broadcast Television: 
Issues and Lessons Learned. In 4th W3C Workshop on Web and TV, Munich, 
Germany, March 12-13, 2014.
 
Dorothea Tsatsou et al., When TV meets the Web: towards personalised digital 
media. In Semantic Multimedia Analysis and Processing, Evangelos Spyrou et al. 
(Eds.). Crc Pr I Llc, July 2014. ISBN 978-1-4665-7549-3.

Lyndon Nixon et al., A companion screen application for TV broadcasts annotated 
with Linked Open Data in ESWC 2014 PD, 11th Extended Semantic Web Confe-
rence - Posters and Demos Track, May 25-29, Anissaras, Hersonissou, Crete.

Some events of LinkedTV partners:

Workshop “2nd International Workshop on Linked Media”, Extended Semantic 
Web Conference 2014, Heraklion, Crete, May 2014. 
http://www.linkedtv.eu/event/lime2014/ 

Public demos at IFA 2014, Berlin, Germany and IBC 2014, Amsterdam, Holland, 
September 2014.

Tutorial “Remixing media on the Web”, International Semantic Web Conference 
2014, Riva del Garda, Italy, October 2014. http://www.linkedtv.eu/event/tutorial/ 

Tutorial “Video Hyperlinking”, IEEE Int. Conf. on Image Proceeding (ICIP) 2014, 
Paris, France, October 2014. http://icip2014.wp.mines-telecom.fr/tutorials/ 
(Tutorial 2)

LinkedTV presentations:

See all at http://slideshare.net/linkedtv 
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Project partners

For more information about 
Linked Television, start here:

LinkedTV project overview
http://bit.ly/linkedtv2    

All project reports at 
www.linkedtv.eu/deliverables 

Contact us:

Project coordinator
Dr. Joachim Köhler
joachim.koehler@iais.fraunhofer.
de 

Scienti�c coordinator
Dr. Lyndon Nixon
lyndon.nixon@modul.ac.at 

Follow us:

Funded by EU and FP7. Grant number FP7-287911.     Newsletter © MODUL University, 2014.

www.linkedtv.eu

@linkedtv

linkedtv

LinkedTVeu 


