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How do humans become intelligent?

http://www.open-pharmacy-research.ca/themes/knowledge-translation-and-exchange
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LT is already all around us
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Traditional approaches

task-specific model

single purpose / 
theory-driven / 

modular

raw 
data
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learning 
algorithms

apply & 
evaluate

my favourite sub-task 
(syntactic parsing, …)

my favourite  
theoretical 
framework

my favourite language 
(often English only) my favourite modality 

(typically text only)

for project- 
internal use 
only 

theory-specific 
rules



But language is a multi-purpose tool
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understanding
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"One to One (or a defined many) communication" by Wesley Fryer is licensed under CC BY-SA 2.0 

communication 
is multimodal 

and interactive

https://www.flickr.com/photos/31442459@N00/4773103417
https://www.flickr.com/photos/31442459@N00
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich
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Current trend in language technology

(big fat) language model

 multi-purpose / 
data-driven / 
end-to-end

raw 
data
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data

auto-encoder 
de-noising, …
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evaluate

task-specific model

unsupervised pre-training 
multi-task training 
life-long learning

fine-tuning 
transfer learning 

multi-modal 
multi-lingual 
multi-domain

data augmentation 
knowledge distillation 
self-supervision

a battery of 
benchmarks

public release 



Natural language understanding & LT

meaning 
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machine 
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The case of machine translation

Transfer-based MT: rule-based, theory-driven

Statistical MT: rule-based, data-driven

parse transfer generate

alignment-based 
rule-extraction

probabilistic decoding
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The case of machine translation
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Multilingual, multimodal, multitask ...

EN FI CZ

EN FI CZ

NN'Decoders:

NN'Encoders:

Neural'interlingua
shared'meaning'representation'matrix

audio ...video

universal meaning representation

transfer / 
zero-shot / 
few-shot  
learning



MeMAD: Access to audio-visual content

automatic 
transcription of 

videos accessible 
in many languages

Auto®

https://memad.eu
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The importance of data

Neural models are data hungry 
• millions of sentence pairs required for good performance 
• serious disadvantage for stakeholders without data access 
• many under-resourced languages and domains 

Positive developments 
• increasing number of public data sets 
• open data and data sharing policies 
• more efficient transfer learning and data augmentation 
• release of models and tools



Data collection and customisation

web
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data
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data processing
data filtering
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internal use only
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https://blogs.helsinki.fi/fiskmo-project/
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OPUS-MT at huggingface
https://huggingface.co/Helsinki-NLP

OPUS-CAT - plugins and local MT engines
https://github.com/Helsinki-NLP/OPUS-CAT

{
    "alignment": [
        "0-0 0-2 1-1 2-3",
        "0-0 1-1 3-2 4-3 5-4"
    ],
    "result": "How are you? The translation is fun.",
    "server": "192.168.1.18:20001",
    "source": "fi",
    "source-segments": [
        "Mit\u00e4 kuuluu ?",
        "K\u00e4\u00e4@@ nn\u00f6@@ s on hauskaa ."
    ],
    "source-sentences": [
        "Mit\u00e4 kuuluu?",
        "K\u00e4\u00e4nn\u00f6s on hauskaa."
    ],
    "target": "en",
    "target-segments": [
        "How are you ?",
        "The translation is fun ."
    ],
    "target-sentences": [
        "How are you?",
        "The translation is fun."
    ]
}

https://github.com/Helsinki-NLP/Opus-MT

demo interface:
https://translate.ling.helsinki.fi
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Directions for future developments

Understandability 
• understand people 
• make yourself understood 

Trust 
• support your claims and predictions 
• able to argue and debate but also to adopt and to be convinced 

Self-awareness 
• recognise lack of knowledge 
• curiosity-driven learning

difficult without 
language

requires interactive 
communication

FCAI mission statement



Complex decision require explanations

Should we join 
NATO?

Yes!

"Artificial Intelligence & AI & Machine Learning" by mikemacmarketing is licensed under CC BY 2.0 

"Sanna Marin" by Demarit is licensed under CC BY-ND 2.0 

https://www.flickr.com/photos/152824664@N07/30212411048
https://www.flickr.com/photos/152824664@N07
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/36279727@N03/16443144805
https://www.flickr.com/photos/36279727@N03
https://creativecommons.org/licenses/by-nd/2.0/?ref=ccsearch&atype=rich


Language, knowledge and problem solving
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complex
problems

explain and interact 

detect misunderstanding 

recognise lack of knowledge 

curiosity-driven learning



Thank you for your attention! 
Website: www.lr-coordination.eu 

Twitter: @LR_Coordination 
Email: info@lr-coordination.eu 

https://blogs.helsinki.fi/language-technology/
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