
KC 1 ELRC  Workshop @Portugal 2021/06/22

THE POTENTIAL OF LANGUAGE TECHNOLOGY AND AI

where we are, where we are heading / should TRY TO head

Khalid CHOUKRI
ELRA/ELDA 

choukri@elda.org

For the European Language Resource Consortium

http://www.elra.info/ www.lr-coordination.eu

mailto:choukri@elda.org
http://www.elra.info/


KC 2 ELRC  Workshop @Portugal 2021/06/22

OUTLINE OF THE PRESENTATION

I. Human Languages and Technologies … Big successes  and achievements
• Language Technologies

• Data driven approach

• Artificial Intelligence approaches

• Some illustrations and examples for MT over the ages

II. Trends and Challenges
• Market analysis and European position

• Trends and Roadmaps

III. When Will AI Exceed Human Performance ?
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Multilinguality

DIMENSIONS OF THE HUMAN LANGUAGES

Ø Speech
Ø Text inc. documents management (structure)
Ø Signs
Ø Handwriting and OCR
Ø Gestures … pointing 
Ø Images 
Ø Biometrics
Ø…. Multimodal & Multimedia
Ø……
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EXAMPLES OF LTS 1/2

• Speech Technologies
• Speech Recognition (Speech-to-text) 
• Speech Synthesis (text-to-speech) 
• Speech to Speech/Text Translation 
• Speaker Identification /Verification

• Translation Technologies 
• Machine Translation 
• Computer Aided Translation (CAT) tools 
• Translation Memories 
• Alignment Tools 
• Translation Workflow management 
• Authoring Tools 

• Terminology Technologies 
• Terminology Management Systems 
• Terminology Extraction 
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EXAMPLES OF LTS 2/2

• Localisation technologies 
• Localisation tools applied to Websites 
• Localisation tools applied to Software 
• Localisation tools applied to Forms 
• Localisation tools applied to Subtitling/Dubbing production 

• Natural Language Understanding (NLU) Technologies 
• Chatbot / Virtual Assistant 
• Automatic Summarisation tools 

• Text Analytics Technologies 
• Text Mining tools 
• Sentiment Analysis tools 
• Text Prediction tools 
• Authorship Attribution tools 

• Multilingual and Semantic Search Technologies 
• Question Answering System 
• Search Engine 

• Optical Character Recognition (OCR) 
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Example Interpretation /Minutes …

Multilingual Meetings … Lectures…
• We can: Listen and Transcribe spoken/audio signals  (minutes)
• We can identify the speakers 
• We can translate the transcription and/or interpret 

(speech to speech  or Speech to Text translations)
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What is common to all these technologies

All are based on 

MACHINE (Deep) LEARNING FROM DATA

(AI and the DATA driven Paradigm)
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IMPORTANCE OF DATA AND RE-USABILITY

üAlmost all technologies are data driven and based on statistical paradigms 
… (modeling based on huge amounts of date)

MT performance improvements for Arabic-English 
(Courtesy  Dragos Stefan Munteanu and Daniel Marcu)

Let us look at MT performance when "simply" adding data
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ARTIFICIAL INTELLIGENCE
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WHAT IS AI? LANGUAGE AND INTELLIGENCE

“If a conversation with a device cannot be
differentiated from a similar conversation with a
human being, then the device can be called
intelligent” (Alan Turing, roughly)

Ø How to apply this to (Human) Language ?

Ø Let us see for Machine Translation 
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POSITIONING AI, MACHINE LEARNING, DEEP LEARNING

ARTIFICIAL INTELLIGENCE
Any technique that enables
computers to mimic human-like
intelligence.

1950s 1960s 1970s 1980s 1990s 2000s 2010s

MACHINE LEARNING
A subset of Artificial Intelligence that
includes complex statistical techniques
that enable machines to learn ‒ improve
at tasks with experience ‒ but without
being explicitly programmed to do so. 
There are various types of machine
learning, including supervised learning, 
unsupervised learning and renforcement
learning.

DEEP LEARNING
A subset of Machine Learning composed 
of algorithms that permit software to 
train itself to perform tasks (like speech 
and image recognition). Inspired by the 
human brain, deep learning works by 
exposing multi-layered neural networks 
to vast amounts of data.



KC 12 ELRC  Workshop @Portugal 2021/06/22

MT and the different ages
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CHAMPOLLION & THE ROSETTA STONE
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HOW MT CAN LEARN FROM DATA?

• Which sentences translate as which: 
sentence alignment

• Which words translate as which: word 
alignment + translation probabilities => 
translation model

• What do good target sentences look like: 
language model

14

Statistical MT learns from data:
• Source documents and their human translations
• Target language collections

The more data the better!
Also: the right kind of data! 
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STATISTICAL MACHINE TRANSLATION

15

A
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STATISTICAL MACHINE TRANSLATION

16



KC 17 ELRC  Workshop @Portugal 2021/06/22

PHRASE-BASED SMT

17
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HOW MACHINES ARE TRANSLATING
(NEURAL NETWORK AGE)
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ILLUSTRATION OF NEURAL NETWORK
IMAGE RECOGNITION …
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By Sven Behnke - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=82466022
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DATA IS THE BASIS …. FUEL
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WORD-EMBEDDINGS-FOR-NLP
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DEEP LEARNING IN LANGUAGE TECHNOLOGIES

How machines translate today (state of the art):
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MT and Human Parity?
http://www.statmt.org/wmt19/pdf/53/WMT01.pdf

WMT 2019, Florence, Italy
Example for News Translation Task
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WHERE DO WE STAND TODAY … 
TECHNO TRENDS

The Gartner Hype Cycle
https://www.gartner.com/smarterwithgartner/5-trends-drive-the-gartner-hype-cycle-for-emerging-technologies-2020/

What are the trends … 
Challenges for the next « decade! »
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Source: Gartner August 2013
The 2013 Emerging Technologies Hype Cycle highlights technologies
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AND 2020
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When Will AI Exceed Human Performance?

“High-level machine intelligence” (HLMI) is achieved 

when unaided machines can accomplish every task 

better and more cheaply than human workers.

Results from Surveys and experts’ opinions
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https://slator.com/academia/ya
le-oxford-enter-business-predicting-

end-human-translator/

“When Will AI Exceed Human 
Performance? Evidence from AI 
Experts” on May 24, 2017.
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“High-level machine intelligence” (HLMI) is achieved when unaided machines can 
accomplish every task better and more cheaply than human workers.
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TRENDS AND LONG TERM PERSPECTIVES

• New hot topics and trends

• More  languages (not only ~300 out of the 7000) , under-resourced, 

• see UNESCO Decade of activities on Indigeneous Languages ( LT4ALL initiative 

https://en.unesco.org/LT4All & Proceedings of 2019: https://lt4all.org/en/)

• European Language Equality project (https://european-language-equality.eu/) 

• Focus on social networks and other media …. 

• Hate speech detection and media monitoring

https://en.unesco.org/LT4All%20&%20Proceedings%20of%202019
https://lt4all.org/en/
https://european-language-equality.eu/
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AI & LT FOR EU

• Identify strategic sectors with EU strength e.g. Multilingualism 

• Develop an EU-centric LT and data policies with 

• international partnerships 

• Not only Market-driven

• Particular attention to non-official languages 

• Easy to understand AI regulations (AI transparency)

• Real funding for EU players (e.g. Public Procurements)



KC 36 ELRC  Workshop @Portugal 2021/06/22

The language of Europe is translation.
Assises de la traduction littéraire à Arles (France) le 14 novembre 1993,

IS THE NEXT LINGUA-FRANCA LANGUAGE TECHNOLOGIES
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Website: www.lr-coordination.eu
Twitter: @LR_Coordination

Email: info@lr-coordination.eu

http://www.lr-coordination.eu/
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THE ROLE OF MACHINE TRANSLATION

MT is the only viable solution for: 
Øquick and cheap access to information in foreign 

languages. 
Øunderstanding information received in a foreign 

language that otherwise could not be used or would 
require substantial time and costs to translate.

Ømaking multilingual use of websites possible 
Øfacilitating cross-lingual information search and 

analytics.

That is why machine translation (MT) is a
critically important technology for multilingual Europe
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MACHINE TRANSLATION USERS

40

Do not understand
the source language

Understand both
source and target language

Professional 
translators

Other expert 
users

Decide on 
relevance 

and routing

Quick gisting
(requiring
validation)

Post-edit
for consultation 
(e.g. in international 

working groups)

Use as input for
HQ translation

Decide
Publish
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SKYPE TRANSLATOR
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LANGUAGE TECHNOLOGIES’ MARKET

• Difficulty to define the market perimeter

• Often market research institutions compile and consolidate data from different segments inc.
non-technological ones (human translations, localization, etc.)

• Different timelines

• Different geographical areas

• The most lucrative ones:

• Machine Translation technology

• Speech technologies

• Multilingual and semantic search technology

• Text and Speech Analytics

•
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We have identified the following 7 dimensions to decompose the LT 
markets: 

• Research 
• Innovations 
• Investments 
• Market dominance 
• Industry 
• Infrastructure 
• Open data 

Market	dimensions	and	Analysis

Market analyzed in the context of global 
competitiveness, highlighting particularly the most 
important achievements and gaps of the LT 
ecosystem



KC 46 ELRC  Workshop @Portugal 2021/06/22

MACHINE TRANSLATION AREA

• Research 
• Innovations 
• Investments 
• Market dominance 
• Industry 
• Infrastructure 
• Open data 
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SPEECH TECHNOLOGIES
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SEARCH TECHNOLOGIES
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SPEECH, SEARCH AND TRANSLATION TECHNOLOGIES

Speech Technologies

Translation Technologies Search Technologies
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Ø (Secretary General of ) European Language Resources Association [ELRA]

• an  infrastructure for Language Resources (LRs) sharing & Technology evaluation

• Created in February 1995

• Main rationale: bring into focus the need for a mutual exchange and use of LRs

• A (not for profit) Association of Users of Language Resources for Research/ Technology Development

• A Repository for Language Resources needed by Language Technologists (Research & Industry)

• Infrastructure for the evaluation of Human Language Technologies  
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GRAND CHALLENGES

Interfaces
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Domain Dialog Translation

Lecture Translation

Meeting Translation

Telephone, Car

Wearables, PDAs

Smart Rooms

Speech Recognition
Machine Translation

Computer Vision
Interaction, Design
Multimodal Fusion

Babel Fish …. 
and probably the oddest thing in the Universe
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DEEP LEARNING IN LANGUAGE TECHNOLOGIES

How machines used to translate  (Statistics’ age) :
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MT and Human Parity? 2019 /2020
http://www.statmt.org/wmt19/pdf/53/WMT01.pdf
http://www.statmt.org/wmt20/pdf/2020.wmt-1.1.pdf

WMT 2019 & 2020
Example for News Translation Task

http://www.statmt.org/wmt19/pdf/53/WMT01.pdf
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• TV Broadcast 
• Head localization & identification
• Embeded text localization & transcription
• Speech transcription & annotation
• Machine Translation (Speech2Text/Speech) 

Multimodal technologies
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EXAMPLE MT OVER THE YEARS
RULE-BASED AGE

Ø Rule Based Machine Translation
• Direct Systems (Dictionary Based Machine Translation) map input to output with basic 

rules.
• Transfer RBMT Systems (Transfer Based Machine Translation) employ morphological 

and syntactical analysis.

• Basically: … Analysis …….. dictionary …. Generation

2021/0
6/22

ELRC   PT Workshop

Bilingual
Dictionaries

Source 
Language

Target  
Language

https://en.wikipedia.org/wiki/Dictionary-based_machine_translation
https://en.wikipedia.org/wiki/Transfer-based_machine_translation

