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S. Singh, The Code Book, 
Fourth Estate, 1999.



Could you do this?
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Can a machine do this?
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Unsupervised machine learning from speech
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Maybe this is impossible?



ÅScience: Understanding some observed phenomenon (exploring creation)

ÅEngineering: Building something (shaping creation, stewarding, co-creating)

The science and engineering of language 
acquisition in humans and machines 
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Mimicking infant language acquisition
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Why try to understand the science of
language acquisition?

A 3-year-old human:

Å30 million words

Å3 years old

ÅSpeech, no word boundaries

ÅEnergy to train: 1.6 MWh

M. de SeysselΣ άLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ƭŀƴƎǳŀƎŜ ŀŎǉǳƛǎƛǘƛƻƴ ŦƻǊ ǎǇŜŜŎƘ ǇǊƻŎŜǎǎƛƴƎ ǊŜǎŜŀǊŎƘŜǊǎΣέ Interspeech Tutorial, 2025.
5Φ tŀǘǘŜǊǎƻƴ Ŝǘ ŀƭΦ ά/ŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ƭŀǊƎŜ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪ ǘǊŀƛƴƛƴƎΣέ arXiv, 2021.

GPT-3:

Å100 billion words

Å10 000 years old

ÅText, with word boundaries

ÅEnergy to train: 1287 MWh 
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Cognitive science: Reverse engineering

9Φ 5ǳǇƻǳȄΣ ά/ƻƎƴƛǘƛǾŜ ǎŎƛŜƴŎŜ ƛƴ ǘƘŜ ŜǊŀ ƻŦ ŀǊǘƛŦƛŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜΥ ! ǊƻŀŘƳŀǇ ŦƻǊ ǊŜǾŜǊǎŜ-engineering the infant language-learnŜǊΣέ Cognition, 2018.
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Models that learn without supervision

19 / 37



Models that learn without supervision
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Models that learn without supervision
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ÅEnglish: [−ϐ ґ ώƭϐ

Årock ς lock 

Åwrong ς long

ÅJapanese: [−ϐ Ғ ώƭϐ

What do we know about infant phonetic 
learning?

ÅMandarin: [₯] ґ [ǘ₯]

ÅEnglish: [₯] Ғ [ǘ₯]

ÅCatalan: [eϐ ґ ώ₵]

ÅSpanish: [eϐ Ғ ώ₵]

tΦ YΦ YǳƘƭ Ŝǘ ŀƭΦΣ άLƴŦŀƴǘǎ ǎƘƻǿ ŀ ŦŀŎƛƭƛǘŀǘƛƻƴ ŜŦŦŜŎǘ ŦƻǊ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜ ǇƘƻƴŜǘƛŎ ǇŜǊŎŜǇǘƛƻƴ ōŜǘǿŜŜƴ с ŀƴŘ мн ƳƻƴǘƘǎΣέ Developmental Science, 2006.
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