European streaming platform for national
news accessible in all EU languages —
technical feasibility assessment

Georg Rehm, DFKI
georg.rehm@dfki.de

Originally presented in the European Parliament on 20 April 2023.
This version has been significantly shortened for time.

@)
d f kl Deutsches Forschungszentrum
fiur Kiinstliche Intelligenz
@H German Research Center for
Artificial Intelligence



DFKI Authors

Prof. Dr. Georg Rehm

Dr. Muhammad Zeshan Afzal
Aliki Anagnostopoulou
Mahta Bakshizadeh

Dr. Stephan Baumann

Dr. Cristina Espafa-Bonet
Carlos Franzreb

Prof. Dr. Josef van Genabith
Annika Grutzner-Zahn
Stefanie Hegele

Tim Herzig

Dr. Jakob Karolus

Siting Liang

Prof. Dr. Paul Lukowicz
Katrin Marheinecke

Dr. Julian Moreno Schneider
Malte Ostendorff

Dr. Simon Ostermann

Dr. Alain Pagani

Dr. Tim Polzehl

Dr. Sven Schmeier

Speech and Language Technology (SLT)
Augmented Vision (AV)
Interactive Machine Learning (IML)

Smart Data and Knowledge Services (SDS)
Smart Data and Knowledge Services (SDS)

Multilingual Technologies (MLT)

Speech and Language Technology (SLT)
Multilingual Technologies (MLT)

Speech and Language Technology (SLT)
Speech and Language Technology (SLT)
Speech and Language Technology (SLT)
Embedded Intelligence (El)

Interactive Machine Learning (IML)
Embedded Intelligence (El)

Speech and Language Technology (SLT)
Speech and Language Technology (SLT)
Speech and Language Technology (SLT)
Multilingual Technologies (MLT)
Augmented Vision (AV)

Speech and Language Technology (SLT)
Speech and Language Technology (SLT)

< European

streaming
platform for
national news
accessible in all
EU languages

STUDY

Panel for the Future of Science and Technology

EPRS | European Parliamentary Research Service

Scientific Foresight Unit (STOA)
PE 740.249 - June 2023

EN



Related Work

= IN-DEPTH ANALYSIS
META=NET Requested by the CULT Committee
Ewa.‘!n;ﬂl\ ameant

Research for CULT Committee - The use of
STRATEG'C Artificial Intelligence in the Audiovisual Sector
RESEARCH Concomitant expertise for INI report

KEYFINDINGS
AGENDA FOR Cognitive Technologies Cognitive Technologies
MULTILINGUAL
EUROPE 2020
acatech

Georg Rehm

Georg Rehm Editor European Public Sphere Andy Way

European

Gestaltung der digitalen Souveranitét Europas

European
Language

Henning Kagermann, Ulrich Wilhelm (Hrsg.)

Language s

@ Springer

Policy Department for Structural and Cohesion Policies
A

uthor: Georg Rehm
. Bl Directorate-General for Internal Policies
q u a Ity z PE629.221 - May 2020 EN

2013 Grid 2020

2020

| EUROPEAN
l‘ LANGUAGE

EUROPEAN

|
| || | LANGUAGE
GRID

EUROPEAN
= e LANGUAGE

@ Springer EQUALITY @ Springer
g EQUALITY

2023 2023

Georg Rehm, DFKI European Streaming Platform — Technical Feasibility Study 3



Objectives

Georg Rehm, DFKI European Streaming Platform — Technical Feasibility Study



Objectives

r Parliamentary Research Services

ReVieW teChnOIogicaI tOOIS for Setting up a Euro- Annex lI: Specifications for the study on
pean streaming platform for news translated in all e e ——
EU languages and accessible to all EU citizens. sreTousgTn

Assess the technical feasibility of this platform o

Access to trustworthy, qualitative and pluralistic sources of information is essential for BJ

- - - citizens and for our democracies. It is also important to have shared public space to have

re g a r I n g m ac I n e ra n s a I o n s ea rc re co m - common societal debates in Europe. Excellent TV public news organisations exist in most
) b) Member Sateswhich provide newsin the national language from the national perspective.

In an ideal situation, all European citizens would have access to all these national news

- - sources. To achieve this, it could be considered to set up a European streaming platform

m e n e r s s e m s ro I I lo I n u a I c o n e n where citizens can access all the content in their preferred language. Al-driven
b ) . technologies have the potential to address some technological challenges for setting up

such platform like the translation issue and the problem with the huge amount of content

which such platform would host. The aim of this study is to assess the technological
feasibility of setting up of such Pan-European streaming news platform.

Deliverables

Assess the feasibility of setting up such a platform
with existing or novel technologies. s v

Develop policy options.



Study at a Glance

Methodology
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Technology Areas Analysed

Platform architecture

Metadata, data, mediadata

Automatic speech recognition and transcription of multimedia content
Machine translation, automated subtitling and dubbing

Video classification, image analysis, object recognition

Cross-lingual search, retrieval and semantic interpretation

User modelling

Recommender systems

© 0o NS g ko=

Multilingual European debates
10. Advanced features and user interface



Technology Areas Analysed

For each of these ten technology areas we investigated:
« Functionality of the Application

State of the Art

Evaluation and Key Performance Numbers or Metrics

Existing Solutions and Service Providers
Integration into the European Streaming Platform

Research Needs and Next Steps



Important Context:
Multilingual Europe and Language Technology



European Language Grid — Current State of Play (19 April 2023)
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National or regional streaming platform

National or regional streaming platform

National or regional streaming platform

National or regional streaming platform

Broadcaster A

& & B

Broadcaster B

& & E

Broadcaster C

& & E

Broadcaster D

& & J E

v

Regional users
consume media
in A’s language

v

Regional users
consume media
in B’s language

v

Regional users
consume media
in C’s language

v

Regional users
consume media
in D’s language

, A4 A4 \ 4 \ 4
The catalogue is the
main content source
for the search and Media Catalogue —> ASR, Transcription
retrieval mechanism
and for the
recommender system.
Search and Retrieval Recommender System Machine Translation Me.dia
$ ¢ Processing
User Modelling Annotations <« Video Analysis
European streaming platform
Key technical concept: media data is not stored in the platform but rather played Web, mobile app, smarttv app
out from the original broadcasters’ repositories. Additionally, the European media (localised into all European languages)
platform clients add the subtitles, captions or audio tracks it generated while
processing the corresponding broadcast once (afterwards the media file v

can be discarded in the European streaming platform).

European users
consume media in
their own languages

The results of these
processing services
are stored in the
European media
platform as
annotations, which are
not only associated
with their respective
programmes but also
used to add additional
metadata to the media
catalogue.



Technical Feasibility Statement

* The technical implementation of such a European streaming
platform (ESP) is feasible, as demonstrated by our study.

* The existence of popular and widely-used platforms such as
YouTube, which contain many of these technical components,
supports our assessment of overall technical feasibility.

* However, YouTube has approx. 2.6 billion users globally and is
developed and operated by a multi-national technology
enterprise using its own infrastructure comprising hundreds,
perhaps thousands of state-of-the-art data centres. The team
that maintains and develops YouTube is likely to have a four-
figure number of software engineers and developers.



Technology Readiness Level

TRL1
TRL2
TRL3
TRL4
TRL5
TRL6
TRL7
TRL8
TRL9

Basic principles observed

Technology concept formulated

Experimental proof of concept

Technology validated in lab

Technology validated in relevant environment

Technology demonstrated in relevant environment

System prototype demonstration in operational environment
System complete and qualified

Actual system proven in operational environment

1

Technology Readiness Level (TRL)

2

3

4

5

6 7 8 9

Platform Architecture

Media Data, Metadata and Data Harvesting

ASR and Transcription of Multimedia Content

Machine Translation and Automated Subtitling

Video Classification, Image Analysis, Object Recognition
Cross-lingual Search, Retrieval, Semantic Interpretation
User Modelling

Recommender Systems

Multilingual European Debates

Advanced Features and User Interface




Software Development + Research

* The ESP is a typical software development project (emphasis on
scalability); however, various parts will require a tight intercon-
nection between software development and research.

* Focus on applied research: use novel data to train new models so
that the ASR or MT quality for under-resourced languages is
continuously improved the more data becomes available.

« Continuous feedback loops between development and research need
to be foreseen for the improvement of these crucial technologies.

* The European academic and industrial research community works on
these technologies (ca. 800-1000 companies; 800+ research groups).

* Note: in Al, the time from lab to market has become extremely short.



Collaboration with ELG, LDS, MDS

Development does not need to start from scratch:
 European Language Grid (ELG): a repository with 1000+
remote services, which can be used for media processing.
 ELG’s remote APlIs can later be replaced by dedicated components.
« Common European Language Data Space (LDS): a growing

repository of language data that can be used to continuously
update and improve the various Al models in the ESP.

« Common European Media Data Space (MDS): can perhaps
eventually be used as a source for media files and contents.



National or regional streaming platform

Broadcaster A

& & HE

v

Regional users
consume media
in A’s language

National or regional streaming platform

National or regional streaming platform

Broadcaster B
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& & HE
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in B’s language

v

Regional users
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in C’s language

National or regional streaming platform

Broadcaster D

& & HE

v

Regional users
consume media
in D’s language

Common European Media Data Space

Media programmes (MDS) and
transcriptions and their translations
(LDS) need to be interlinked. The
transcriptions and translations can
also be stored in the MDS, if
deemed appropriate.

If all European broadcasters deposit their programmes in the European Media
Data Space, the European streaming platform can retrieve them from there.

European streaming platform

The European streaming platform
initially makes use of ELG ASR, MT
and other remote services (later to
be replaced by customised models)

EUROPEAN

Media Catalogue > ASR, Transcription <
Search and Retrieval Recommender System Machine Translation el
$ ¢ y Processing
User Modelling Annotations < Video Analysis

L
| | | LANGUAGE
GRID

{

oy |
sm EUROPEAN

Key technical idea not shown in this figure: media data is not stored
in the platform but rather played out from the original broadcasters' repositories.
Additionally, the European media platform clients add the subtitles, captions or
audio tracks it generated while processing the corresponding broadcast once
(afterwards the media file can be discarded in the European streaming platform).

Web, mobile app, smart tv app
(localised into all European languages)

\ 4

European users
consume media in
their own languages

> an® LANGUAGE <
sm  DATA SPACE

Transcripts and translations of
programmes are stored in the
European Language Data Space
and will be used continuously to
improve the ASR, MT etc. services
that need to be developed and
customised for the European
streaming platform



Scale of the Endeavour

 ESP addresses all European citizens (up to 500M users).

* It will require a sizable investment to develop (and to operate) a
platform that can serve millions of concurrent users.

* This scale puts significant requirements on the research and
software development process, the digital infrastructure and on
the included NLP- and Al-driven models for content processing.

* Major undertaking — scale not to be underestimated.

* The opportunities connected with the ESP are immense, esp. In
terms of enabling cross-language communication and offering
all European citizens the option to consume high quality
programmes and broadcasts across language barriers.



Policy Options and Assessment



Preliminary Remark

» Generally speaking, all needed technical components exist
already now so that the vision of the ESP can be realised.

* However, a number of aspects require special attention.

* |If not taken into account properly, the quality and accuracy of
the technical components (ASR, MT, recommender, cross-

lingual search etc.) will not reach the required level.

* Nevertheless, we can start with existing components and then
gradually replace them if and when components with higher
quality become available; required research activities should be
supported as an integral part of the platform development.



Digital Language Equality/Inequality

« EU: 24 official languages plus ca. 60 RML.

» Almost all technical components of the ESP have to do with the
processing of language or other language-related aspects.

* Digital language inequality in Europe has severe consequences
for the implementation of a ESP that is meant to process and
treat media content in all European languages equally well.

 For the well-supported languages, this will work on a
satisfactory level, for the others, it will not.

* The only way to address this issue is for the EU to acknowledge
the need for digital language equality and to start investing.



Federated Architecture

* The ESP is developed as an additional, separate system, which
makes use of existing media and programmes offered by the
regional and national platforms through their own platforms.

* The development of the ESP can start right away with the goal
of establishing a minimum viable product (MVP) efficiently.

* Throughout the development process, we recommend replacing
existing components, used for developing the MVP, with better,
higher quality components as they become available.



Synchronising ESP with Media Platforms

 The ESP maintains a catalogue, which is continuously updated by
inspecting the catalogues of national & regional public broadcasters.

* The metadata can be used by the ESP to access, download and
process the file once by the media processing components (ASR,
MT etc.). Afterwards the file can be discarded.

* The analysis information and annotations produced by the
processing components, however, are stored in the ESP.

* As soon as a user requests this programme, the remote file,
delivered by the national public broadcaster, is played and the
analysis information is made available to the user by the ESP
(e.g., subtitles in a different language or a synthetically generated
spoken language track in a different language).



Collaborations with European Initiatives

« European Language Grid (ELG): as already explained

« Common European Media Data Space (MDS): Could be used
to exchange media data across Europe.

« Common European Language Data Space (LDS): Provides
access to data in all European languages.

» Possible approach: media (meta)data is stored and distributed
through MDS while LDS stores annotations and transcriptions.

« ESP takes media data from MDS, processes it internally and
deposits the results in LDS, continuously extending the data
provided by LDS (benefitting ESP and all of Europe!).



Interoperability of Media Platforms

« ESP relies on the media content from national and regional
broadcasters (access, retrieve, process data).

« Data exchange requires interoperability in terms of metadata
descriptions, metadata schemas, controlled vocabularies etc.

* We recommend investigating early if the metadata formats etc.
used by public broadcasters in the EU are conceptually
compatible or if there are technical differences or challenges.

 ESP metadata schema should be compatible with all the
schemas used nationally and sustainable with regard to future
developments; a shared media ontology would facilitate
interoperability; also possible: international standardisation.




Thank you very much!

Georg Rehm, DFKI
georg.rehm@dfki.de
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