The language of Europe is translation.

« La langue de I’Europe, c’est la traduction. »

Assises de la traduction littéraire a Arles (France) le 14 novembre 1993,
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Europe and the Multilingual Issue
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Even More Languages !
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Languages: instruments of culture, identity and business

1. Over 7000 Languages
2. Languages have multiple modalities: spoken, written, signed
3. ....0Only 200-300 have writing systems (about 50 different systems)

nb of languages vs nb of speakers
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Languages: instruments of culture, identity and business

Spoken Languages/Population (2007, wikipedia)
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Internet Users over time
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Ratio Users of Internet
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Cyberspace Evolution (mostly web)

Internet Users in the World
by Regions - June 30, 2018

M Asia 49.0%
_| Europe 16.8%
0.7% | Africa. 11.0%
B Lat Am / Carib. 10.4%
B Horth America 8.2%
2 Middle East 3.9%
o Oceania / Australia 0.7%

source: Internet World Stats - www.internetworldstats.comistats. htm
Basis: 4 208,671 287 Internet users in June 30, 2018
Copyright@ 2018, Miniwatts Marketing Group




Internet World Penetration Rates
— by Geographic Regions - June 320, 2018

north America |  95.0%
— » euwrope [ 35.2%
Australia 7

oceania 1 | 5897

Latin America
Caribbean

middie East | 54.5%

World, Avg. S 5910

i 1% 2% Ji0 %Y 0 Y S0 % G0 % T % 0% O 100% . 110%
Penetration Rate

Source: Internet Waoarld Stats - www. internetworldstats_comifstats_htm
Fenetration FRates are based on a world population of 7,634,753, 428
and 4, 208,571,287 estimated Internet users in June 30, 201 5.
Copyright @ 20132, Miniwatts Marketing Group




Langauge Cyberspace Evolution (mostly web

Top 10 Languages in the Internet Top Ten Langua?les in t;le Internet
. - 2013 - in millions of users
2009 in millions of users

b

English

chinese i N .4

English

o

495.8

chinese G N 0.1
spanish ol [N 2202
spanish o [N 1395
arabic 3 [ 1356
Japanese |® 96.0
P Ll _ Portuguese |G - 121.8
Portuguese [ _ JIEE Japanese @ | [ 1096
German 8 - 12.3 russio ml [ 575
arabic 3 I 603 German =5 N 811
French [N [ 5% » rrench L I 739
russia mmm [ 353
440.1
Korean 10| [l 375
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 300 350 900
All the rest T Millions of Users
Source: Internet World Stats - www.internetworldstats. com/stats7 .htm
0 50 100 150 200 250 300 350 400 450 500 550 Estimated Internet users are 2,802,478,934 on December 31, 2013
Millions of Users Copyright@ 2014, Miniwatts Marketing Group

Source: Internet World Stats - www internetworldstats.com/stats 7. htm
Estimated Internet users are 1,802,330,457 for December 31, 2009
Copyright @ 2000 - 2010, Miniwatts Marketing Group




Cyberspace Evolution (mostly web)

Top Ten Languages in the Internet Top Ten Languages in the Internet
2013 - in millions of users in Millions of users - December 2017
English SJE 800.6 English 2k i
spanish ol [N 2221 spanish 3 |, 1
arabic 3 I | 1356 prave B0 I =0
Portuguese [N [ 150
Portuguese [N N 1215 E— I
Japanese | ® | [ 1096 e w——
Russia meml [ o7.5 sopen (o] [ 3
German - #4 russio mn [ 100
French [ [ 759 German =2 N 5
Allthe rest 950
440.1 0 100 200 300 400 500 600 To0 800 900 1000 1100 1200

Millions of Users
0 50 100 150 200 250 300 350 400 450 500 550 600 650 T00 750 800 850 300 Source: Internet World Stats - www.internetworldstats.comistats7 .htm

Millions of Users Estimated total Internet users are 4 156,932 140 in December 31, 2017

Copyright @ 2018, Miniwatts Marketing Group
Source: Internet World Stats - www.internetworldstats.comistats7.htm

Estimated Internet users are 2,802,478,934 on December 31, 2013
Copyright@ 2014, Miniwatts Marketing Group




At the EU Level ....

European Union - EU28
Top 10 Internet Countries - June 2017

Germany ! T2.2
United Kingdom Sk 62.0
france (L [ 5
waty [N [ ;1.
spain e [ 0.1
poland weel [N 5.
Hetherlands o [N 165.1
romania [ N 120
Belgium BB - 10.0
czech Republic el [ 9.3
0 10 20 30 10 50 60 0 80

Millions of Users

Source: Internet Waorld Stats - www .internetworldstats.comistats9.htm
433,651,012 estimated ELU Internet users in June 2017
Copyright@ 2017, Mintwatts Marketing Group



UNESCO Endangered Languages

2012 2015

—h
-~

()
" §
T 49—
e
N
S

(@)}

w
~
(00}

(@ 0]
o
+
)
o

*

\l
o
[
L
<

N
Co
(&)

o
~
.m

N
©
o

%]
~
o
*
*

500 500

8,000 (approx)

7,102

Number of Languages

used by Linkedin

used by Twitter

used by Google
Translate

used by Facebook

recognized
by Wikipedia

supported
by Google Search

Estimated number of
localized languages

languages still in
use in world




Communication . . . Population & Mobile phones
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Books published /year
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The Vision of a Digital Single Market

“Consumers need to be able
to buy the best products

at the best prices,

wherever they are 1n Europe.”

Vice-President Ansip, Dec 2014

Accelerating growth through a connected Europe:
Speech at GSMA Mobile 360 conference in Brussels
http://europa.eu/rapid/press-release_ SPEECH-14-2420 en.htm

Cortesy @JochenHummel

Infrastructures for a Multilingual Europe (Mli Project)



http://europa.eu/rapid/press-release_SPEECH-14-2420_en.htm

...and the Reality

The Digital Market
today is made up

by national online services (399%)

and US-based online services (57%)

EU cross-border online services represent only 4%

http://europa.eu/rapid/attachment/IP-15-
4653/en/Digital_Single_Market_Factsheet _20150325.pdf




Broken already by a Simple
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Figure 8. % of respondents by EU country using a language other than own
language when writing on the Internet. Source: EC (2011: 10). Refers to
writing e-mails, comments and messages posted on a website.
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Grand Challenges // Problems

neech Recognition
achine Translation

omputer Vision

teraction, Design
Multimodal Fusion

neech-Translation




Dimensions of the Human Languages

» Speech
» Text inc. documents management (structure)
» SIgns

» Hand writing

» Gestures ... pointing
» Images

» Biometrics

> . Multimodal & Multimedia Multilinguality




To overcome
language barriers
while preserving

Computer Assisted Translation
hMachine Translation engines

To interact with
machines in our

language Machine linguistic diversity.
Translation
MALLTILIMGUIAL
- w - : Text segmentation
reecnomos Speech (B janguage |8 cementic  poswmne
Dialogue Technologies £ recHNOLOGIES | 8 -t soototions
- Pragmatics and
DATA
Linguistic
Resources

To analyse and
extract information
from large quantities
of text.

To support
development
of innovative
applications

Annotated corpora,
lexicans, ontalogies,
speech records,

translation memories,
text datasets

25
Courtesy maite.melero@upf.edu



Human-Machine Interactions / Mediated by Computers

Person localization and tracking

Person identification: Face recognition, speaker identification (and fusion)
Gesture recognition

""attention" tracking

Conversational speech recognition & understanding

Acoustic scene analysis

Emotion identification (facial expression, emotional features ...)

Topic, emotion, sentiment, ..... analytics,
Speech Recognition and Understanding for dictation
Speech Output (Synthesis & generation)

Document classification, Text categorization

V V. V V V V V V VYV VYV VYV V

... (Speech2Speech) Machine Translation




Automatic Transcription of Audio data

« Conversation (meetings)
» Broadcast News

Demo courtesy of Vocapia Research / LIMSI-CNRS



Automatic transcription of teleconferences by Vocapia - YouTube.mp4

Multimodal technologies

. TV Broadcast (REPERE project - VIiPER)
. Head localization & identification
. Embeded text localization & transcription
. Speech transcription & annotation
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Machine Translation

4. Special focus on Automated Translation

= Automated/Machine Translation , need for Language Resources (Data sets)
* The MT@EC and the next generation (CEF-AT)
= How can we help to improve it




JIBBIGO,

Hello. Nice to meet you!
(Hello, nice to meet you.)




c) inter Lecture Translator in Karlsruhe

D Mobile Devices

e —y

Web Browsers

m! Loudspeakers \\‘(I I




‘ ) inter Internet Delivery

Students bring their own Devices

Transcription/Translation Output
1s Delivered via Web Page

Interpretation Done on Server

User Can Select Languages

Launched 2012 as KIT Student Service
Data Collected in Use and Evaluate

Prof. Alex Waibel

Carnegie Mellon



../../../../khalid.choukri/KC/PROJETS/CEF-2015/CEF-Project/Meetings/LanguageDestival-NL20160930/LTPromo final Fr-GE- YouTube_720p.mp4

Skype Translator




What is common to all these technologies

All are based on
MACHINE LEARNING FROM DATA
(The DATA driven Paradigm)




Some figures about the translation

 Youtube movies and Internet video growth

— 13h of video every ..... MINUTE
— Human Transcriptions ... 3-50 times (1h audio = 3h to 50h of labor)

 Translations & Interpretations

— Over 400.000 translators (150.000 in Europe)

— Need to translate 552 language pairs in EU, 110 in South Africa, 462 in India,
(6000 languages all in all),

— Not counting converting Sign language to/from Language A
— Needs for translation grow by 30% .... eye ry year
— Consensus: 10% of data is translated

e Automation iIs essential




Champollion & The Rosetta Stone
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Basis of MT

methods in cryptopraphy - methads vhich T belleve succeed
even when one does not know what laenguage has been coded -
|| one naturally wonders if the problem of translation could
" '} conceivably be treated as a problem in cryptography, [ When
‘ I look at an article in Russian, I say "This is really written|

') |in Enplish, but it has been coded in some strange symbols, |
‘ |I will now proceed to decode,

Warren Weaver (1894-1978)

’, ll""' S mAlso knowing nothing official about, but having guessed
$ and inferred considerable about, powerful new mechanized

T

5

Warren Weaver and Andrew Booth

“One naturally wonders if the problem of translation could conceivably
be treated as a problem in cryptography. When | look at an article in
Russian, | say: 'This is really written in English, but it has been coded
In some strange symbols. | will now proceed to decode.”

"Translation" (1955), in W.N. Locke and A.D. Booth (eds.),
Machine Translation of Languages (MIT Press, Cambridge, Mass.).”

Courtesy Marcelo Federico.




How does Machine Translation Work today?

Statistical MT learns from data
Two kinds of data:

 Source documents and their
human translations
e Target language collections

« The more data the better!
 Also: the right kind of data!

GERMAN
Einleitung

I. Von dem Unterschiede der rei-
nen und empirischen Erkennt-

nis

Dafl alle unsere Erkenntnis mit
der Erfahrung anfange, daran
ist gar kein Zweifel; denn wo-
durch sollte das Erkenntnis-
vermdgen sonst zur Ausiibung
erweckt werden, geschihe es
nicht durch Gegenstinde, die
unsere Sinne rithren und teils
von selbst Vorstellungen be-
wirken, teils unsere Verstan-
destitigkeit in Bewegung brin-
gen, diese zu vergleichen, sie
zu verkniipfen oder zu tren-
nen, und so den rohen Stoff
sinnlicher Eindriicke zu einer
Erkenntnis der Gegenstinde
zu verarbeiten, die Erfahrung
heif}t? Der Zeit nach geht also
keine Erkenntnis in uns vor
der Erfahrung vorher, und mit

dieser fangt alle an.

ENGLISH
Introduction

I. Of the difference between
Pure and Empirical Knowledge

That all our knowledge begins
with experience there can be
no doubt. For how is it pos-
sible that the faculty of cogni-
tion should be awakened into
exercise otherwise than by
means of objects which affect
our senses, and partly of them-
selves produce representations,
partly rouse our powers of un-
derstanding into activity, to
compare to connect, or to sep-
arate these, and so to convert
the raw material of our sensu-
ous impressions into a know-
ledge of objects, which is
called experience? In respect
of time, therefore, no know-
ledge of ours is antecedent to
experience, but begins with it.

FRENCH
Introduction

L De la différence de la connais-
sance pure et de la connaissance
empirique.

Que toute notre connaissance
commence avec l'expérience,
cela ne souléve aucun doute.
En effet, par quoi notre pou-
voir de connaitre pourrait-il
étre éveillé et mis en action, si
ce n'est par des objets qui
frappent nos sens et qui, d'une
part, produisent par eux-
mémes des représentations et,
d'autre part, mettent en mou-
vement notre faculté intellec-
tuelle, afin qu'elle compare, lie
ou sépare ces représentations,
et travaille ainsi la matiére
brute des impressions sensibles
pour en tirer une connaissance
des objets, celle qu'on nomme
I'expérience? Ainsi, chronolo-
giquement, aucune connais-
sance ne précéde en nous l'ex-
périence et c'est avec elle que
toutes commencent.




Importance of data and Re-usability

v Almost all technologies are data driven and based on statistical paradigms ...

(modeling based on huge amounts of date)

Let us look at MT performance when "'simply'* adding data

55
50 4
T T
T L L
45 - L
T
1
40 4
2
] 35 4
(]
ﬁ 30 4
25 4
20 4
15 4
10
100k M 10M 50M 95M
—4— Baseline 11.99 25.72 36.81 42.72 44 .87
—— PlusExtracted 21.73 35.83 40.93 44 44.97
UpperBound 29.12 42.56 45.97 47.71 47.97
Initial Corpus Size

MT performance improvements for Arabic-English

(Courtesy Dragos Stefan Munteanu and Daniel Marcu)




Impact of number of language resources on

A Commonly used measure

(quality assessment)

Statistical MT quality

U1
o

N W
o O

(higher score is better, min 0, max 100)
N
o

—
o O

B Domain speciﬁcﬂ
B General language

- L u [ ]
u
= u : l'.
= u
u ‘ ¢
Ll
I
= : :
Nb of pages of texts/Millior/ words
0 20 40 60 80 100 120

Number of language resources

40



The role of Machine Translation
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MT is the only viable solution for:

>

>

>

quick and cheap access to information in foreign
languages.

understanding information received in a foreign language
that otherwise could not be used or would require
substantial time and costs to translate.

making multilingual use of websites possible

facilitating cross-lingual information search and
analytics.

That is why machine translation (MT) is a

critically important technology for multilingual Europe




Machine Translation users

AN
Do not understand Understand both
the source language source and target language
Quick gisting Decide on :

(requiring relevance Profes|5|onal < | Other expert
validation) and routing translators usirs

Decide ) _JUse as input for

Publish HQ translation (e.g. in international

working groups)

42



Translation is a complex process

Al
ST i)

ISBN: 978-2070366385 (1975)
- 1st French Edition

.........

ISBN: 978-2070703739 (1985)
- 2nd French Edition

ISBN: 978-0060995058 (1993) / (1969)
- English




Wouldn't it be great if I could start using a public service
In any Member State from any place
and obtain the information in my mother tongue?

44



[ European Language
Resource Coordination

*
***
*

o
v . -
® o d Connecting Europe Facility 2
. * gk
European
Commission

The CEF eTranslation platform @ work

Markus Foti
elranslation Programme Manager
DGT R.3

ELRC Workshop, Italy, 27 September 2018



L}
[ European Language

Resource Coordiation eTranslation platform at a glance

®
7 ™®  Connecting Europe Facilit o
o e European Commission

ol CEF.AT

Launched July 2017 ®* More NLPs

MT@ EC (webservice for (transliteration,
Launched June snippets), Nov. 2017 named entity
2013 (web page for recognition...)
Legalese documents) * Generic services
Statistical * Cloud based * Projects (ELRC,
(Moses) * Neural engines market research)

ELRC Workshop, Italy, 27 September 2018 46



L]
[ ] European Language

3. Resource Coardination eTranslation platform at a glance

L ] ,
Connecting E Facility . .
o * g R e European Commission

]

* Available for:
— individuals (submit documents through a web page)
— machine-to-machine use

* Users:

— Digital Service Infrastructures (EESSI, ODR, Open Data Portal, Europeana, etc.)
— System suppliers (EURLex, N-Lex, Internal Market Information system...)
— Individuals in public administrations

* Benefits:

— Increase speed and productivity
— Reduce costs
— Facilitate information exchange

ELRC Workshop, Italy, 27 September 2018 47



Translate documents

Markus FOTI -
European Commission ’S‘
MT@EC - Machine Translation About | Feedback | Help

Translate text My transiation requests

Selected files

Select at least one source file :

Translate from...

Translate into...

Domain

QOutput format:

OR

ALL E‘
Same as source TMX XLIFF

E-mail me my translation
Delete after download

Translate docume




Markus FOT

European Commissiol
Connecting Europe

eTranslation Apout | Hel

Translate documents

Supported formats

From* E|

To*

Domain | oo E‘ Output format Same as source | TMX | XLIFF

¥| E-mail me my translation

Translate document




[ ] European Language
Resource Coordination

[ ]
° e Connecting Europe Facilit " -
o o g European Commission

I —— Francaiy
One original, Deutsch
many translations... Ltaligne
Portugues
Polski
English [ ietuviw kallow
EAnvika

bvarapcku e3uk

Svenskor

All 24 EU languages

ELRC Workshop, Italy, 27 September 2018




L}
[ European Language

PY Resource Coordination
L)

;) ° Connecting Europe Facility ..
pe European Commission

I
Many documents at once...

A document Un document

Another document Un autre

...and another . et encore un

ELRC Workshop, Italy, 27 September 2018



[ ]
[ ] European Language
° Resource Coordination
o) ¢
L

onnecting Europe Facility

European Commission

eTranslation protects your privacy

e All documents deleted after 24 hours or after
delivery (on demand)

° |PR rights transferred
(Your translation belongs to YOU!)

ELRC Workshop, Italy, 27 September 2018



[ ] European Language
Resource Coordination

° ° Connecting Europe Facilit " -
o o g European Commission

No one

looking

at your translations!

ELRC Workshop, Italy, 27 September 2018



[ ] European Language

[ Resource Coordination How to Connect to eTranslation

‘ Connecting Europe Facility

European Commission

®* Open to DSIs and public administrations

— Contact CEF-AT@ec.europa.eu with your request and use case

— We will provide the technical documentation on how to connect
* SOAP request or RESTful interface

— Contact us for credentials
— Adapt your service to multilingual use!

ELRC Workshop, Italy, 27 September 2018 58
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META=NET

STRATEGIC
RESEARCH
AGENDA FOR
MULTILINGUAL
EUROPE 2020

adiled by the
META Technology Council

Published in early 2013.

First strategic research
agenda for our field.

Complex process of
collecting and shaping
technology visions.

Hundreds of researchers
participated.

Very broad topics around
multilingual Europe in
general.

EMETA=NET




META=NET

good wask or no support through LT
- English
=
ﬁ good wasak or no support through LT
=
E Dutch, French,
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D Finnish, French,
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What are the trends ... Challenges for the next
« decade! »

5. What are the trends ... Challenges for the next « decade! »
6. Quick conclusions




Where do we stand today ... techno

trends

The Gartner Hype Cycle

Peak of Inflated
A :
Expectations

Plateau of
Productivity

Visibility

Slope of
Enlightenment

Trough of
Disillusionment
Technology
Trigger
>

Time




Consumer 30 Printing
a:-:pe::tatiuns amification
j BigDats Wearable User Interfaces

Complex-Event Processing
Content Analylics

In-Memory Database Management Systems
Virtual Assistants

Matural-Language Question Answaring
Internet of Things —9
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The 2013 Emerging Technologies Hype Cycle highlights technologies
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Figure 1. Hype Cycle for Emerging Technologies, 2014
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Challenges ... Trends ....

« More (and more) Data

* New techniqgues Neural Networks approaches (less
data needed to start)

 Other technologies as seen In the Gartner Hype
Cycle will emerge (e.g. affective computing)

« More work on the less resourced languages (those
without market & lucrative segments)
— Only 400 languages have more than 1M speakers
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THE EUROPEAN PARLIAMENT
VOTED IN FAVOR OF THE
RESOLUTION ON "LANGUAGE

EQUALITY IN THE DIGITAL AGE”
ON 11. SEPTEMBER
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“18. Calls on the Commission and the Member
States to develop strategies and policy action to
facilitate multilingualism in the digital market;
requests, in this context, that the Commission
and the Member States define the minimum
language resources that all European languages
should possess, such as data sets, lexicons,
speech records, translation memories,
annotated corpora and encyclopaedic content,
in order to prevent digital extinction;”
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“21. Calls on the Commission to make as a
priority of language technology those Member
States which are small in size and have their
own language, in order to pay heed to the
linguistic challenges that they face;”
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Oh! One last slide ...
What happens to translators?

« Machine Translation makes mistakes (like humans) — important texts must always
be checked and validated by people!

« Translation automation mainstreams multilingualism: people grow used to finding
all content in their own languages.

« Translation automation multiplies translation volumes to levels never seen or
dreamed of before.

« There is an increasing need for language professionals...

« ...and their job descriptions get more interesting and varied, new professions
emerge:

— High Quality translations, quality control, content management, editing,
stakeholder relations, corpus linguistics, computational linguistics,
configuration and optimization of translation systems...

« Translators have a bright future!
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