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CD DAMSI

¦ƴƛǿŜǊǎȅǘŜŎƪƛŜ /ŜƴǘǊǳƳ 5ƻǎƪƻƴŀƱƻǏŎƛ (2020) w ramach IDUB
ά5ȅƴŀƳƛƪŀΣ ŀƴŀƭƛȊŀ ƳŀǘŜƳŀǘȅŎȊƴŀ ƛ ǎȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀέΦ

ωDynamika i teoria ergodyczna.

ω Informatyka ςƧťȊȅƪƛ ŦƻǊƳŀƭƴŜ ƛ ǿǎǇƽƱōƛŜȍƴƻǏŏΦ

ωNeuroinformatyka i sztuczna inteligencja.

ω{ǘŀƴȅ ǎǇƭŊǘŀƴŜ ƛ ŘȅƴŀƳƛƪŀ ƻǘǿŀǊǘȅŎƘ ǳƪƱŀŘƽǿ ƪǿŀƴǘƻǿȅŎƘΦ

bŜǳǊƻƛƴŦƻǊƳŀǘȅƪŀ ƧŜǎǘ ƪƻƳōƛƴŀŎƧŊ ŘǿƽŎƘ ǿŀȍƴȅŎƘ ŘȅǎŎȅǇƭƛƴ ƴŀ ŦǊƻƴŎƛŜ ƴŀǳƪƛΥ 
ōŀŘŀƵ ƴŀŘ ƳƽȊƎƛŜƳ ƛ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛΦ ²ȅƪƻǊȊȅǎǘǳƧŊŎ ƳŜǘƻŘȅ ǳŎȊŜƴƛŀ 
ƳŀǎȊȅƴƻǿŜƎƻ ƛ ǇǊȊŜǘǿŀǊȊŀƴƛŀ ǎȅƎƴŀƱƽǿΣ ǊƻȊǿƛƧŀƴŜ ǎŊ ƴƻǿŜ ǘŜƻǊƛŜ ƛ ŀƭƎƻǊȅǘƳȅ 
ŀƴŀƭƛȊȅ ǎȅƎƴŀƱƽǿ ƳƽȊƎǳΣ ƘƛǇƻǘŜȊȅ ǿŜǊȅŦƛƪƻǿŀƴŜ Ȋŀ ǇƻƳƻŎŊ ŜƪǎǇŜǊȅƳŜƴǘƽǿΦ 

Nasza grupa: ȊǊƻȊǳƳƛŜƴƛŜ ǇǊƻŎŜǎƽǿ ǿ ƳƽȊƎǳ ƛ ƛƴǎǇƛǊŀŎƧŜ Řƭŀ ŀƭƎƻǊȅǘƳƽǿ !LΦ 

Komitet Informatyki PAN: Sekcja Nauk Obliczeniowych, Bio- i Neuroinformatyki.  

https://damsi.umk.pl/en/research/recent-publications/neuroinformatics-and-artificial-intelligence/
http://snob.ippt.pan.pl/


Epoki rozwoju cywilizacji

¢ƻ ƴŀŘȊǿȅŎȊŀƧƴȅ ƳƻƳŜƴǘ ǿ ƘƛǎǘƻǊƛƛ ǏǿƛŀǘŀΗ

wƻȊǿƽƧ ǊƻȊǳƳƛŜƴƛŀ ǊȊŜŎȊȅǿƛǎǘƻǏŎƛΥ

1. aȅǏƭŜƴƛŜ ƳŀƎƛŎȊƴŜΣ ƪŀǇǊȅǎȅ ōƻƎƽǿΣ ŦŀǘŀƭƛȊƳΦ 

2. tǊȊȅŎȊȅƴƻǿƻǏŏ ƛ ŜƳǇƛǊȅŎȊƴŜ ƻōǎŜǊǿŀŎƧŜΣ ǿƛŜŘȊŀ ƻǇƛǎƻǿŀΦ 

3. ¢ŜƻǊƛŜ ƛ ǊƻȊǳƳƛŜƴƛŜ ƳŜŎƘŀƴƛȊƳƽǿΣ ǿŜǊȅŦƛƪŀŎƧŀΣ ƳŀǘŜƳŀǘȅƪŀ ƛ ǎǘŀǘȅǎǘȅƪŀΦ 

4. {ȅƳǳƭŀŎƧŜ ƪƻƳǇǳǘŜǊƻǿŜ ƛ αƴƻǿȅ ǊƻŘȊŀƧ ƴŀǳƪƛέ Wolframa. 

5. ²ƛŜŘȊŀ Ȋ ŘŀƴȅŎƘΣ ƎǊƻƳŀŘȊŜƴƛŜ ƛ ŘƻǎǘťǇ Řƻ ǿǎȊȅǎǘƪƛŎƘ ƛƴŦƻǊƳŀŎƧƛΦ

6. {ȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀ ǿǎǇƛŜǊŀ ƭǳŘȊƪƛŜ ƳȅǏƭŜƴƛŜΦ

7. !ǳǘƻƴƻƳƛŎȊƴŀ ǎȊǘǳŎȊƴŀ ƛƴǘŜƭƛƎŜƴŎƧŀΣ ƴŀŘƭǳŘȊƪƛŜ ƳƻȍƭƛǿƻǏŎƛΦ 

р ǇŀǊŀŘȅƎƳŀǘƽǿ ǊƻȊǿƻƧǳ ƴŀǳƪƛ ǿƎ L.aΥ ŜƳǇƛǊȅŎȊƴȅΣ ǘŜƻǊŜǘȅŎȊƴȅΣ ǎȅƳǳƭŀŎȅƧƴȅΣ 
wiedzy z danych (data drivenύΣ ƻǊŀȊ ǇǊȊȅǎǇƛŜǎȊƻƴȅŎƘ ƻŘƪǊȅŏΦ

/ƻǊŀȊ ōŀǊŘȊƛŜƧ ȊƱƻȍƻƴŜ ƳƻŘŜƭŜΥ L.a ²ŀǘǎƻƴΣ CyC, GPT-3, 
Google Mixture of Experts(MoEύΣ ƳƻŘŜƭ Ȋ м ǘǊȅƭƛƻƴŜƳ ǇŀǊŀƳŜǘǊƽǿ Χ 



Informatyka dla mas

hŘ ƳŀǎȊȅƴ ƭƛŎȊŊŎȅŎƘ Řƻ ƳŀǎȊȅƴ ƳȅǏƭŊŎȅŎƘΦ 

1. Prehistoria: Ramon Lull(13 w), Gottfried F. Leibniz (17 w), Alan Turing, John 
von Neumann, Marvin Minsky, Allen NewellΣ IŜǊōŜǊǘ {ƛƳƻƴ Χ 

2. Fizyka komputerowa ςCormack, Hounsfield, Nobel 1979 CT Tomography. 

3. Chemia komputerowa ςJ. Pople, Nobel z chemii 1998 

4. Bioinformatyka ςKarplus, Levitt, Warshel- Nobel z chemii 2013. 

5. LƴȍȅƴƛŜǊƛŀ ƳŀǘŜǊƛŀƱƻǿŀ ςƭƛŎȊƴŜ ƴŀǊȊťŘȊƛŀΦ

6. ² ǇǎȅŎƘƻƭƻƎƛƛΣ ǎƻŎƧƻƭƻƎƛƛΣ ƳŜŘȅŎȅƴƛŜΣ ōŀŘŀƴƛŀŎƘ ƳƽȊƎǳ ςƭƛŎȊƴŜ ƴŀǊȊťŘȊƛŀΦ 

7. Sztuczna inteligencja ςŘƻ ǿǎȊȅǎǘƪƛŜƎƻΣ ƭƛŎȊƴŜ ƴŀǊȊťŘȊƛŀ ƱŀǘǿŜ ǿ ǳȍȅŎƛǳΦ 

bŀǳƪƛ ƻōƭƛŎȊŜƴƛƻǿŜΥ Ƨŀƪ ǿȅƪƻǊȊȅǎǘŀŏ ƴŀǊȊťŘȊƛŀ ƛƴŦƻǊƳŀǘȅŎȊƴŜ Řƻ ǊƻȊǿƛŊȊȅǿŀƴƛŀ 
ǘǊǳŘƴȅŎƘ ǇǊƻōƭŜƳƽǿΚ LƴŦƻǊƳŀǘȅƪŀ Ҍ ǎǇŜŎƧŀƭƛȊŀŎƧŀ ŎȊȅ ƻŘǿǊƻǘƴƛŜΣ ƳŀƧƻǊκƳƛƴƻǊΚ

1994, Albuquerque, konferencja Computational Sciences Dep. Energii USA jak 
ǿȅƪƻǊȊȅǎǘȅǿŀŏ ǎǳǇŜǊƪƻƳǇǳǘŜǊȅΦ aƻƧŜ ǊŜŦƭŜƪǎƧŜ ƴŀ ǘŜƴ ǘŜƳŀǘ z 1994 roku. 

https://fizyka.umk.pl/publications/kmk/94-inform.pdf


²ȅǎǘŀǊŎȊȅ ǿȅōǊŀŏ ƳŜǘƻŘť ΦΦΦ

½ŀǎǘƻǎƻǿŀƴƛŀ a[ ǎŊŎƻǊŀȊ ƱŀǘǿƛŜƧǎȊŜΣ ƳŀƳȅ ǎŜǘƪƛ ŘŀǊƳƻǿȅŎƘ ǇǊƻƎǊŀƳƽǿz 
wieloma algorytmami,ǘȅǎƛŊŎŜ ŀǇƭƛƪŀŎƧƛΣ TensorFlow, MS CognitiveǎŜǊǾƛŎŜǎ Χ



Inteligencja to tylko 

to, czego jeszcze 

nie potrafiŃ sztuczne 

systemy AI? 



AI: definicja informatyka

Sztuczna Inteligencja(Artificial Intelligence, AI) 

ǘƻ ŘȊƛŀƱ ƛƴŦƻǊƳŀǘȅƪƛ ȊŀƧƳǳƧŊŎȅ ǎƛť ǊƻȊǿƛŊȊȅǿŀƴƛŜƳ 

ǇǊƻōƭŜƳƽǿΣ Řƭŀ ƪǘƽǊȅŎƘ ƴƛŜ Ƴŀ ŜŦŜƪǘȅǿƴȅŎƘ ŀƭƎƻǊȅǘƳƽǿ.

Dawniej: w oparciu o modelowanie wiedzy, 

przedstawianej w werbalnie opisywany, symboliczny 

ǎǇƻǎƽōΣ ƎƱƽǿƴƛŜ ȊŀƧƳǳƧŊŎŀ ǎƛť ǊƻȊǳƳƻǿŀƴƛŜƳ ƴŀ 

poziomie koncepcyjnym. 

ObecnieόƻǎǘŀǘƴƛŜ ŘŜƪŀŘȅύΥ !L ƧŜǎǘ ƴƛŜƳŀƭ ǳǘƻȍǎŀƳƛŀƴŀ Ȋ 

ǳŎȊŜƴƛŜƳ ƳŀǎȊȅƴƻǿȅƳΣ ŎȊȅƭƛ ǊƻȊǇƻȊƴŀǿŀƴƛŜƳ ƻōǊŀȊƽǿΣ 

ƻŘƪǊȅǿŀƴƛŜƳ ǿƛŜŘȊȅ ǿ ŘǳȍȅŎƘ ȊōƛƻǊŀŎƘ ŘŀƴȅŎƘΣ ŦǳƴƪŎƧƻƳ ǊŜŀƭƛȊƻǿŀƴȅƳ 

ƛƴǘǳƛŎȅƧƴƛŜΦ bŀƧǿŀȍƴƛŜƧǎȊŀ ǘŜŎƘƴƛƪŀΥ ǿƛŜƭƻǿŀǊǎǘǿƻǿŜ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜΦ 

Technologie neurokognitywne: neuro=> cogito.

wŜƎǳƭŀŎƧŀ !LΚ ¢ƻ Ƨŀƪ ǊŜƎǳƭŀŎƧŀ ƳŀǘŜƳŀǘȅƪƛΦ wŜƎǳƭǳƧŜ ǎƛť ȊŀǎǘƻǎƻǿŀƴƛŀΦ 



Trzecia fala AI

Pierwsza fala (1980): systemy ǊŜƎǳƱƻǿŜ, ekspertowe, klasyczne GOFAI. 
5ǊǳƎŀ Ŧŀƭŀ όнлллύΥ ǇƻŘŜƧǏŎƛŜ ǎǘŀǘȅǎǘȅŎȊƴŜΣ ƻǇŀǊǘŜ ƴŀ ŘǳȍŜƧ ƛƭƻǏŎƛ ŘŀƴȅŎƘΣ Y55Φ
2014: GAN, Generative Adversarial Networks, ǎȊǘǳŎȊƴŀ ǿȅƻōǊŀȋƴƛŀ!

Imagination & Control



Trzecia fala AIƛ ƳƽȊƎƛ



Emerging Technologies 

2020

12 AI subjects!



WEF: 4th Industrial Revolution driven by AI/neuro

https://www.weforum.org/
https://toplink.weforum.org/knowledge/explore/4th-industrial-revolution


/ŜƴǘǊŀ ŘƻǎƪƻƴŀƱƻǏŎƛ !L

ωYƻƳǳƴƛƪŀǘ YƻƳƛǎƧƛ 9ǳǊƻǇŜƧǎƪƛŜƧ όпκнлмуύΥ  α{Ǉƻǎƽō ǿ Ƨŀƪƛ ǇƻŘŜƧŘȊƛŜƳȅ 
Řƻ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ ȊŘŜŦƛƴƛǳƧŜ ǊȊŜŎȊȅǿƛǎǘƻǏŏΣ ǿ ƧŀƪƛŜƧ ōťŘȊƛŜƳȅ ȍȅŏΦέ 

ω EuropeanNetwork of Artificial Intelligence(AI) Excellence Centers.
Konsorcja (2/20-10/20), ϵрл Ƴƭƴ ƴŀ ǇƻŎȊŊǘŜƪ ςŘƻōǊȅ ǿȊƽǊ Řƭŀ tƻƭǎƪƛΚ  

ω AI4MediaΥ ŜǘȅŎȊƴŜ ƛ ƎƻŘƴŜ ȊŀǳŦŀƴƛŀ !LΣ ǘŜŎƘƴƻƭƻƎƛŀ ǿ ǎƱǳȍōƛŜ 
ǎǇƻƱŜŎȊŜƵǎǘǿŀΦ

ω ELISE: ǊƽȍƴŜ ŦƻǊƳȅ ǿƴƛƻǎƪƻǿŀƴƛŀΣ ȊǊƻȊǳƳƛŀƱŜ ƛ ƎƻŘƴŜ ȊŀǳŦŀƴƛŀ ǎȅǎǘŜƳȅ !LΦ

ωHumanE-AI-NetΥ ǿǎǇƻƳŀƎŀƴƛŜ ƴƻǿȅŎƘ ŦƻǊƳŀ ƛƴǘŜǊŀƪŎƧƛ ŎȊƱƻǿƛŜƪ-
komputer.

ω TAILORΥ Ȋŀǎǘƻǎƻǿŀƴƛŀ ǇǊŀƪǘȅŎȊƴŜΣ ōǳŘƻǿŀ ǎƛŜŎƛ ǿǎǇƽƱǇǊŀŎȅ ƴŀǳƪŀ-
administracja publiczna-ǇǊȊŜƳȅǎƱΣ !L ƱŊŎȊŊŎŜ ǳŎȊŜƴƛŜ ǎƛťΣ ǿƴƛƻǎƪƻǿŀƴƛŜ ƛ 
ƻǇǘȅƳŀƭƛȊŀŎƧťΦ

ω VISIONΥ ǿǎǇƻƳŀƎŀƴƛŜ ǎȅƴŜǊƎƛƛ L ǿǎǇƽƱǇǊŀŎȅ ƎǊǳǇ ōŀŘŀǿŎȊȅŎƘ ǿ 9¦Φ

ω PP-RAIΥ tƻƭǎƪƛŜ tƻǊƻȊǳƳƛŜƴƛŜ ƴŀ wȊŜŎȊ wƻȊǿƻƧǳ !LΣ ƱŊŎȊȅ р ǎǘƻǿŀǊȊȅǎȊŜƵ 
όнлмуύΣ ōŜȊ ǿǎǇŀǊŎƛŀΣ ōŜȊ ƪƻƳŜƴǘŀǊȊŀ Χ 



Nano
Fizyka

Kwantowa 

Info
Informatyka, inteligencja obliczeniowa/sztuczna,

uczenie maszynowe, sieci neuronowe

Kogni
Nauki kognitywne

Bio

Lab 
neuro-

kognitywne

Biohybrydy

https://www.youtube.com/watch?time_continue=98&v=V1D4FPNnoig


bŜǳǊƻƳƻǊŦƛŎȊƴŀ ǇǊȊȅǎȊƱƻǏŏ
¢ŀ ǏŎƛŀƴŀ ƳƛŜǏŎƛ млнп ŎƘƛǇȅ ¢bΣ ŎȊȅƭƛ м ƳƭŘ ƴŜǳǊƻƴƽǿ ƛ нрс ƳƭŘ ǎȅƴŀǇǎΦ
1/4ƳƽȊƎǳ ƎƻǊȅƭŀΣ 1/6 szympansa. CerebrasCS-н ŎƘƛǇ Ƴŀ нслл ƳƭŘ ǘǊŀƴȊȅǎǘƻǊƽǿΗ  

Integracja: 

Nano +

Neuro+

Info +

Kogni

NeuralAI 
accelerators
AD 2021
200 x CS-2, 
> 1014 par.  

https://cerebras.net/
Neuromorphic Computing Future of AI.mp4
https://spectrum.ieee.org/cerebras-ai-computers


Nano: hybrydowe chmury
½ŀƳƛŀǎǘ ȊŀŀǿŀƴǎƻǿŀƴȅŎƘ ǎȅǎǘŜƳƽǿ ƻōƭƛŎȊŜƴƛƻǿȅŎƘ ǿ ŎƻǊŀȊ ǿƛťƪǎȊȅƳ ǎǘƻǇƴƛǳ 
ŘǳȍŜ ǇǊƻƧŜƪǘȅ ōťŘŊ ǿȅƪƻǊȊȅǎǘȅǿŀŏ ƘȅōǊȅŘƻǿŜ ŎƘƳǳǊȅΥ ƭƻƪŀƭƴŜΣ ǇǳōƭƛŎȊƴŜ ƛ 
prywatne, tradycyjne + nowe sposoby przetwarzania.

IŜǘŜǊƻƎŜƴƛŎȊƴƻǏŏ Ƴŀ ȊŀǇŜǿƴƛŏ ǇƱȅƴƴȅ ǇǊȊŜǇƱȅǿ ǇǊŀŎȅ ǿ ōŀǊŘȊƻ ȊǊƽȍƴƛŎƻǿŀƴȅŎƘ 
ȊŀǎƻōŀŎƘΣ ǎƛŜŎƛŀŎƘ ŎȊǳƧƴƛƪƽǿΣ ǳǊȊŊŘȊŜƴƛŀŎƘ ŦƛȊȅŎȊƴȅŎƘ ƻǊŀȊ ŎŀƱȅŎƘ ƭŀōƻǊŀǘƻǊƛŀŎƘ ƛ 
ƻǊƎŀƴƛȊŀŎƧŀŎƘ ōŀŘŀǿŎȊȅŎƘΦ wƻȊǇǊƻǎȊƻƴŜ ŦŀǊƳȅΣ ƳŀǎȊȅƴȅ ǇǊȊŜǇƱȅǿǳ ŘŀƴȅŎƘΣ 
FPGA, obliczenia kwantowe, obliczenia neuromorficzneΣ Ȋŀŀǿŀƴǎƻǿŀƴŀ ǎƛŜŏ Χ

European Open Science Cloud (2018) Helix Nebula Science Cloudw CERN.
¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ wŜǎŜŀǊŎƘ IȅōǊƛŘ /ƭƻǳŘ w Oak Ridge National Lab.

COVID-19 High PerformanceComputing, ƪƻƴǎƻǊŎƧǳƳ ƻŦŜǊǳƧŊŎŜ: 50.000 GPU, 6.8 
mln rdzeni, 600 Pflopƽǿ, 100 projeƪǘƽǿȊǿƛŊȊŀƴȅŎƘ Ȋ ƳŜŘȅŎȅƴŊ. 
YƻƴǎƻǊŎƧǳƳ ǘǿƻǊȊŊ 43 organizacje: narodowe laboratoria USA, NASA, NSF, NIH, 
Amazon, Google, Dell, HP, IBM, Intel, Microsoft, Nvidia, MIT, RIKEN, KISTIΧ 

https://www.hnscicloud.eu/
https://covid19-hpc-consortium.org/


BERT
aƻŘŜƭŜ ƧťȊȅƪƻǿŜ ƳƻƎŊ ƪƻŘƻǿŀŏ ǿƛŜŘȊť ƻ ǊŜƭŀŎƧŀŎƘ ǎƱƽǿ ǿ ȊƱƻȍƻƴȅŎƘ 
ǎǘǊǳƪǘǳǊŀŎƘ ǎƛŜŎƛƻǿȅŎƘΦ ² нлму Ǌƻƪǳ ƎǊǳǇŀ DƻƻƎƭŜ ǎǘǿƻǊȊȅƱŀ ƳƻŘŜƭ .9w¢Σ 
ƳƻŘŜƭ ǿǎǘťǇƴƛŜ ǇǊȊŜǎȊƪƻƭƻƴȅ ƴŀ ŘǳȍȅƳ ƪƻǊǇǳǎƛŜ ǘŜƪǎǘƻǿȅƳΣ ŀōȅ ǳȊȅǎƪŀŏ 
ƻƎƽƭƴŜ άȊǊƻȊǳƳƛŜƴƛŜ ǎǘǊǳƪǘǳǊȅ ƧťȊȅƪŀέΦ aƻŘŜƭ ǘŜƴ ƧŜǎǘ ƴŀǎǘťǇƴƛŜ ŘƻǎǘǊŀƧŀƴȅ Řƻ 
ƻƪǊŜǏƭƻƴȅŎƘ ȊŀŘŀƵ b[tΣ ǘŀƪƛŎƘ Ƨŀƪ ƻŘǇƻǿƛŀŘŀƴƛŜ ƴŀ Ǉȅǘŀƴƛŀ ƭǳō ǿȅǎȊǳƪƛǿŀƴƛŜ 
informacji semantycznych.

ω BidirectionalEncoderRepresentationsfrom Transformers(BERT). 
Transformer-basedmachinelearningtechniquefor (NLP) pre-training.

ω!ƴƎƭƻƧťȊȅŎȊƴȅ .9w¢Υ ŘǿƛŜ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿŜΣ ƳƴƛŜƧǎȊŀ ммлa ǇŀǊŀƳŜǘǊƽǿ ƛ 
ǿƛťƪǎȊȅ ƳƻŘŜƭ ǘƻ нп-ǿŀǊǎǘƻǿŀ ǎƛŜŏ ƻ оплa ǇŀǊŀƳŜǘǊƽǿΤ 
trenowana na BooksCorpusȊ улл a ǎƱƽǿ Ҍ WikipediiȊ н рлл a ǎƱƽǿΦ

ωмнκнлмф .9w¢ ŘȊƛŀƱŀƱ ǿ тл ƧťȊȅƪŀŎƘΣ ǿ нлнл ǿƛŜƭŜ ƳƴƛŜƧǎȊȅŎƘΣ ǿǎǘťǇƴƛŜ 
ǿȅǎȊƪƻƭƻƴȅŎƘ ƳƻŘŜƭƛ Ȋ ŎŀƱȅƳ ǎƱƻǿŜƳ ƳŀǎƪǳƧŊŎȅƳ ǳƳƛŜǎȊŎȊƻƴƻ 
w GitHub repositoryjako otwarte oprogramowanie. 

aŀǎƪǳƧŊŎ ƴƛŜƪǘƽǊŜ ǎƱƻǿŀΣ ǎȅǎǘŜƳ ǳŎȊȅ ǎƛť ƧŜ ǇǊȊŜǿƛŘȅǿŀŏΣ ƴǇΦΥ 
Input: the manwent to the [MASK1] . he boughta [MASK2] of milk. Labels:
[MASK1] = store; [MASK2] = gallon

https://www.wikiwand.com/en/BERT_(language_model)
https://www.wikiwand.com/en/Transformer_(machine_learning_model)
https://www.wikiwand.com/en/Machine_learning
https://www.wikiwand.com/en/English_Wikipedia
https://github.com/google-research/bert


State of the art
²ȅƴƛƪƛ Řƭŀ мллΦллл ǇȅǘŀƵ Ȋ ōŀȊȅ Stanford QuestionAnsweringDataset
(SquADύ ǎŊ ƭŜǇǎȊŜ ƴƛȍ ǿȅƴƛƪƛ ƻǎƛŊƎŀƴŜ ǇǊȊŜȊ ƭǳŘȊƛΦ 



SupermodeleNLP

OpenAIGPT-о ƳƻŘŜƭ Ƴŀ мтр ƳƭŘ ǇŀǊŀƳŜǘǊƽǿΗ aƻȍƴŀ Ȋ ƴƛƳ ǎƛť  Ǉƻōŀǿƛŏ. 
tƛŜǊǿǎȊȅ ǿ ǎǿƻƛƳ ǊƻŘȊŀƧǳ ƛƴǘŜǊŦŜƧǎ !tL ƳƻȍŜ ōȅŏ ǎǘƻǎƻǿŀƴȅ Řƻ ŘƻǿƻƭƴŜƎƻ 
ȊŀŘŀƴƛŀ ƧťȊȅƪƻǿŜƎƻ ƛ ƻōǎƱǳƎǳƧŜ Ƴƛƭƛƻƴȅ ȍŊŘŀƵ ǇǊƻŘǳƪŎȅƧƴȅŎƘ ƪŀȍŘŜƎƻ ŘƴƛŀΦ

Google Switch Transformer ~1.6 trillion parameters 
Od 2018 wzrost 1 mln razy!   WuDaoϤмΦтр ōƛƭƛƻƴƽǿ.

https://openai.com/
https://beta.openai.com/


tǊȊȅǎǇƛŜǎȊŜƴƛŜ Χ 

¢ŀƪƛŜ ƳƻŘŜƭŀ ǇƻȊǿŀƭŀƧŊ ƴŀ ƪƻƧŀǊȊŜƴƛŜ Ŧŀƪǘƽǿ ǇǊȊȅŘŀǘƴŜ ƴƛŜ ǘȅƭƪƻ ǿ ǇǊƻǎǘȅŎƘ 
systemach. Nauka wykorzystuje nie tylko dedykowane systemy obliczeniowe, ale 
ǿ ŎƻǊŀȊ ǿƛťƪǎȊȅƳ ǎǘƻǇƴƛǳ ƘȅōǊȅŘƻǿŜ ŎƘƳǳǊȅ ƛ ƴƻǿŜ ŀǊŎƘƛǘŜƪǘǳǊȅ ƪƻƳǇǳǘŜǊƽǿΦ



bŀŘƭǳŘȊƪƛŜ ƳƻȍƭƛǿƻǏŎƛ !L
Rozumowanie: 1997ςszachy, DeepBlue wygrywa w 
szachy; 2016 ςAlphaGowygrywa w Go;

Percepcja: rozpoznawanietwarzy,ƻōǊŀȊƽǿΣcech
ƻǎƻōƻǿƻǏŎƛΣ ǇǊŜŦŜǊŜƴŎƧƛ ǎŜƪǎǳŀƭƴȅŎƘΣ ǇƻƭƛǘȅŎȊƴȅŎƘ Χ

Strategia i sterowanie: 2017ςOpenAIwygrywa w 
Pokera i Dota 2; 2019-{ǘŀǊŎǊŀŦǘ LL Χ Ŏƻ ȊƻǎǘŀƱƻΚ

Eksperymenty naukowe: 2015-!L ƻŘƪǊȅǿŀ ǏŎƛŜȍƪƛ 
ƎŜƴŜǘȅŎȊƴŜκǎȅƎƴŀƱƻǿŜ ǊŜƎŜƴŜǊŀŎƧƛ ǇƱŀȊƛƵŎƽǿΦ 
2020-!ƭǇƘŀCƻƭŘ н ȊǿƛƧŀ ōƛŀƱƪŀΦ

RobotykaΥ нлнл ŦƛƪƻƱƪƛ ƛ parcourBoston Dynamics, 
autonomiczne pojazdy na drogach.

YǊŜŀǘȅǿƴƻǏŏƛ ǿȅƻōǊŀȋƴƛŀ: AIVA i inne programy 
ƪƻƳǇƻƴǳƧŊŎŜmuzyƪť, DeepArti programy malarskie.

WťȊȅƪ: 2011ςIBM Watson wygrywa w Jeopardy(Va
Banque); 2018ςWatson Debaterwygrywa z filozofami, 
2020: BERT odpowiada na pytania z bazy SQuAD.

Cyborgizacja:./LΣ ƻǇǘȅƳŀƭƛȊŀŎƧŀ ƳƽȊƎƽǿ?²ƪǊƽǘŎŜ.

https://aiartists.org/ai-generated-art-tools


Artificial General Intelligence (AGI), Memphis 2008



AGI& BICA

½ ǇŜǊǎǇŜƪǘȅǿȅ ƛƴȍȅƴƛŜǊŀ ȊǊƻȊǳƳƛŜŏ ƳƽȊƎ 
ǘƻ ȊōǳŘƻǿŀŏ ŘȊƛŀƱŀƧŊŎȅ ƳƻŘŜƭ 
ǿȅƪŀȊǳƧŊŎȅ ǘŀƪƛŜ ǎŀƳŜ ŦǳƴƪŎƧŜΦ 
tƻǘǊȊŜōƴŜ ǎŊ ǇǊȊŜǎǘǊȊŜƴƴŜ ƳƻŘŜƭŜ 
ȊƧŀǿƛǎƪ ƛ ƛŎƘ ǇǊȊȅŎȊȅƴΣ ǿȅƻōǊŀȍŜƴƛŀ. 

AGI = Artificial General Intelligence, 
ƴŀǳŎȊ ǎƛť ǿƛŜƭǳ ȊŀŘŀƵ. 

BICA (Brain-Inspired Cognitive 
Architecture) uniwersalna inteligencja. 

Duch, Oentaryo, Pasquier, 
Cognitive architectures: where do we 
go from here?

ά²ŜΩƭƭ ƴŜǾŜǊ ƘŀǾŜ ǘǊǳŜ !L ǿƛǘƘƻǳǘ ŦƛǊǎǘ 
understanding the brainέ 

Jeff Hawkins (2020). 



AlphaGo½ŜǊƻ ǳŎȊȅ ǎƛť Dƻ ƻŘ лΗ

¢ȅǎƛŊŎŜ ƭŀǘ ƭǳŘȊƪƛŜƎƻ ŘƻǏǿƛŀŘŎȊŜƴƛŀ ƻŘƪǊȅǘŜ ǿ ƪƛƭƪŀ Řƴƛ ŘȊƛťƪƛ ƎǊŀƴƛǳ ǇǊȊŜŎƛǿƪƻ 
ǎƻōƛŜΣ ǇƻȊǿŀƭŀ ƻǎƛŊƎƴŊŏ ƴŀŘƭǳŘȊƪƛŜ ƳƻȍƭƛǿƻǏŎƛ ǿ ǎǘǊŀǘŜƎƛƛ ƎǊȅ ǿ DƻΦ  



Nadludzka percepcja
!ǳǘƻƳŀǘȅŎȊƴŀ ŀƴŀƭƛȊŀ ȊŘƧťŏ 
ǘǿŀǊȊȅ ƻƪǊŜǏƭŀ ǿƱŀǎƴƻǏŎƛ ŦƛȊȅŎȊƴŜΥ 
ǇƱŜŏΣ ǿƛŜƪΣ ǊŀǎťΣ .aLΣ ŎƘƻǊƻōȅΦ 

NiespodziankaΗ wƽǿƴƛŜȍ ŜƳƻŎƧŜΣ 
ŎŜŎƘȅ ŎƘŀǊŀƪǘŜǊǳΣ ǎƪƱƻƴƴƻǏŎƛ 
kryminalne, preferencje religijne, 
ǇƻƭƛǘȅŎȊƴŜ ƛ ǎŜƪǎǳŀƭƴŜ Ƴƻȍƴŀ 
ƻŘŎȊȅǘŀŏ Ȋ ǘǿŀǊȊȅ Ȋ ǿƛťƪǎȊŊ 
ŘƻƪƱŀŘƴƻǏŎƛŊ ƴƛȍ ǊƻōƛŊ ǘƻ ƭǳŘȊƛŜΦ  

Homo/heteroƳťȍŎȊȅȋƴƛ ǿ фм҈ 
ǇǊȊȅǇŀŘƪƽǿΣ ŀ ƪƻōƛŜǘȅ ǿ уо҈ 
όр ȊŘƧťŏκƻǎƻōťύΦ hŎŜƴȅ ор ƭǳŘȊƛ 
ōȅƱȅ ǇƻǇǊŀǿƴŜ ǿ см҈ ƛ рп҈ Φ 

!ƴŀƭƛȊŀ ǇƻƴŀŘ Ƴƛƭƛƻƴŀ ȊŘƧťŏ ǇƻȊǿŀƭŀ ƴŀ ǇƻǇǊŀǿƴŜ ƻƪǊŜǏƭŜƴƛŜ ǇǊŜŦŜǊŜƴŎƧƛ 
ƭƛōŜǊŀƭƴȅŎƘ Ǿǎ ƪƻƴǎŜǊǿŀǘȅǿƴȅŎƘ ǿ тн҈ ǇǊȊȅǇŀŘƪƽǿ. Ludzie - 55% poprawnych. 
¢ŜƴŘŜƴŎƧŜ ƪǊȅƳƛƴŀƭƴŜΥ Řƭŀ рллл ǿƛťȋƴƛƽǿ ƛ ǘȅƭŜ ǎŀƳƻ ƪƻƴǘǊƻƭƴȅŎƘ ȊŘƧťŏ ǎƛŜŏ /bb 
ǿȅƪŀȊŀƱŀ фт҈ ŘƻƪƱŀŘƴƻǏŏ όǇǊŀŎť ǿȅŎƻŦŀƴƻΣ ōǊŀƪ ȊƎƻŘȅ ƪƻƳƛǘŜǘǳ ŜǘȅŎȊƴŜƎƻύΦ



Preferencje wymalowane na twarzy?
!ƴŀƭƛȊŀ ȊŘƧťŏ ǘǿŀǊȊȅ Ҕмa ƻǎƽō ǇƻȊǿƻƭƛƱŀ ƴŀ ǊƻȊǊƽȍƴƛŜƴƛŜ ǿ тн҈ liberalnoς
ƪƻƴǎŜǊǿŀǘȅǿƴŜƧ ƻǊƛŜƴǘŀŎƧƛΤ ǎťŘȊƛƻǿƛŜ рр҈ όaΦ YƻǎƛƵǎƪƛΣ Sci. Rep. 2021).



Kontrola: sterowanie robotami
LƴǘŜƭƛƎŜƴŎƧŀ ōŜƘŀǿƛƻǊŀƭƴŀΥ ƴŀǳƪŀ Ǌƻōƻǘŀ ƻŘ άƴƛŜƳƻǿƭťŎǘǿŀέΦ 

Projekty Cog, MIT Brooks lab, 1994-2003. iCube(EU). 



GAN, Generative Adversarial Networks
LŘŜŀ όнлмпύΥ ƧŜŘƴŀ ǎƛŜŏ ƎŜƴŜǊǳƧŜ ŦŀƱǎȊȅǿŜ ǇǊȊȅƪƱŀŘȅ ȊƴƛŜƪǎȊǘŀƱŎŀƧŊŎ ŘŀƴŜ 
ǘǊŜƴƛƴƎƻǿŜΣ ŘǊǳƎŀ ƻŎŜƴƛŀ ŎȊȅ ǘƻ ǇǊŀǿŘȊƛǿŜ ŘŀƴŜΦ ½ƻōŀŎȊȅŏ ƛ ƴƛŜ ǳǿƛŜǊȊȅŏΗ



GAN-animacja
Obrazy Ƴƻȍƴŀ ƻȍȅǿƛŏƭǳō ȊŀƳƛŜƴƛŏ ŀǳǘƻƳŀǘȅŎȊƴƛŜ ǿ ƪŀǊȅƪŀǘǳǊȅΦ 
wŜŀƭƛǎǘȅŎȊƴȅ ƳƻŘŜƭ ǿȅƳŀƎŀ ƪƛƭƪǳ ȊŘƧťŏ ƭǳō ƻōǊŀȊƽǿΦ 
aƻȍƴŀ ǘŜȍ ŘƻŘŀŏ ǊƽȍƴŊ ŜƪǎǇǊŜǎƧŜ ƛƳƛǘǳƧŊŎ ƻǎƻōƻǿƻǏŏ ƛ ƎƱƻǎΦ

Gender swap of composersŎȊȅƭƛ !L ȊƳƛŜƴƛŀ ǇƱŜŏΗ 
.ŜȊ ǇƛƎǳƱŜƪ ǿǊȊǳŎŀƴȅŎƘ Ǉƻ ƪǊȅƧƻƳǳ Řƻ ǘƻǊƴƛǎǘǊƽǿ ŘȊƛŜŎƛΗ 

https://www.youtube.com/watch?v=p1b5aiTrGzY
https://www.classicfm.com/discover-music/snapchat-gender-swapping-filter-composers/


Deepfakevideo
YŀȍŘȅ ƳƻȍŜ ǎǘǿƻǊȊȅŏ αdeepfakeέΦ  
aƻȍƴŀ ǘŜȍ ŘƻŘŀŏ ǊƽȍƴŊ ŜƪǎǇǊŜǎƧŜ ƛƳƛǘǳƧŊŎ ƻǎƻōƻǿƻǏŏ ƛ ƎƱƻǎΦ

DeepfakeVideos Are Getting Real,   Gender swap of composers
Google Deep Dream, ŎȊȅƭƛ ŀƴŘǊƻƛŘȅ ǏƴƛŊ ƻ ŜƭŜƪǘǊȅŎȊƴȅŎƘ ƻǿŎŀŎƘ!

https://www.youtube.com/watch?v=mUfJOQKdtAk
https://www.youtube.com/watch?v=Ex83dhTn0IU&feature=emb_logo
https://www.classicfm.com/discover-music/snapchat-gender-swapping-filter-composers/
https://deepdreamgenerator.com/#gallery


Google DeepDream/DeepStyle & Generator,  Gallery
LA Gatys, AS Ecker, M Bethge, A Neural Algorithm of Artistic Style(2015)

Deep Dream

https://www.instagram.com/deepdreamgenerator/
https://deepdreamgenerator.com/gallery
https://deepdreamgenerator.com/#gallery


YǊŜŀǘȅǿƴƻǏŏΥ !L ±ƛǊǘǳŀƭ !Ǌǘƛǎǘ
AIVAς!L ±ƛǊǘǳŀƭ !ǊǘƛǎǘΣ ǇǊȊȅƧťǘȅ ŘƻSACEM({ǘƻǿŀǊȊȅǎȊŜƴƛŜ !ǳǘƻǊƽǿΣ 
YƻƳǇƻȊȅǘƻǊƽǿ ƛ ²ȅŘŀǿŎƽǿ aǳȊȅŎȊƴȅŎƘFrancji), 239 ǳǘǿƻǊƽǿ.

AIVA YouTubechannel, YoutubeαLetzmakeit happen", Op. 23

SoundCloudchannel Spotify i   Apple channel

Duch W,Intuition, Insight, Imagination and Creativity.
IEEE Computational Intelligence Magazine 2(3), August 2007, pp. 40-52

https://www.aiva.ai/about
https://repertoire.sacem.fr/resultats?filters=parties&query=aiva#searchBtn
https://repertoire.sacem.fr/en/results?filters=parties&query=AIVA#searchBtn
https://www.youtube.com/channel/UCykVChITx5kqBoGkzfz8iZg
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://soundcloud.com/user-95265362
https://open.spotify.com/artist/785Ystnoa1blYHi5DmBcqp
https://itunes.apple.com/us/album/genesis/id1193203860
file:///D:/public_html/cv/07-Creativity-CIM.pdf


½ǿƛƧŀƴƛŜ ōƛŀƱŜƪ

AlphaFoldн ǿȅƪƻǊȊȅǎǘǳƧŊŎ 
ƎƱťōƻƪƛŜ ǳŎȊŜƴƛŜ ǇǊȊŜǿƛŘǳƧŜ   
ǇƻƴŀŘ нκо ǎǘǊǳƪǘǳǊ ōƛŀƱŜƪ Ȋ 
ŘƻƪƱŀŘƴƻǏŎƛŊ ǊƽǿƴƻǿŀȍƴŊ 
eksperymentalnej!

Nature, 30.11.2020

Rozpoznawanie struktur + 
ǳŎȊŜƴƛŜ ǎƛť ҌǿƴƛƻǎƪƻǿŀƴƛŜΦ

tǊȊŜǿƛŘȅǿŀƴƛŜ ǎǘǊǳƪǘǳǊ ōƛŀƱŜƪ 
na podstawie sekwencji 
ŀƳƛƴƻƪǿŀǎƽǿ ƧŜǎǘ ǇƻŘǎǘŀǿŊ 
ǇƻǎȊǳƪƛǿŀƴƛŀ ōƛŀƱŜƪ ƛ 
ǇǊƻƧŜƪǘƻǿŀƴƛŀ ƭŜƪƽǿ ƻ 
ǇƻȍŊŘŀƴȅŎƘ ǿƱŀǎƴƻǏŎƛŀŎƘΦ

https://www.nature.com/articles/d41586-020-03348-4


DƛƴŊŎŜ ȊŀǿƻŘȅ

Å World Economicforum: 85 mln utraconych miejsc pracy 
do 2025ǊƻƪǳΣ Ȋŀ ǘƻ ǿȊǊƻǎǘ ǿ L¢/κ!LΦ αDyingprofessionsέΥ  

Å нллΦллл ǘŜƭŜƳŀǊƪŜǘŜǊƽǿΣ call/contactcenterw Polsce.

Å !ƎŜƴŎƛ ōƛǳǊ ǇƻŘǊƽȍȅΦ 

Å .ǊƻƪŜǊȊȅ ƪǊŜŘȅǘƽǿ ƘƛǇƻǘŜŎȊƴȅŎƘΣ ǳǊȊťŘƴƛŎȅ ōŀƴƪƻǿƛ Χ

Å ¦ǊȊťŘƴƛŎȅ ǇƻŎȊǘƻǿƛΣ ǎǇǊȊŜŘŀǿŎȅΣ ƪŀǎƧŜǊȊȅ Χ  

Å tǊŀŎƻǿƴƛŎȅ ŀŘƳƛƴƛǎǘǊŀŎƧƛΣ ƪǎƛťƎƻǿƻǏŎƛ Χ 

Å aŜŎƘŀƴƛŎȅΣ ƻǇŜǊŀǘƻǊȊȅ ƳŀǎȊȅƴΣ ƴŀǇǊŀǿȅ ǳǊȊŊŘȊŜƵ Χ  

Å YƛŜǊƻǿŎȅ ŎƛťȍŀǊƽǿŜƪ ƛ ǘŀƪǎƽǿŜƪΣ ǊƻƭƴƛŎȅ ΦΦΦ 

Å 5ȊƛŜƴƴƛƪŀǊȊŜΣ ǊŜǇƻǊǘŜǊȊȅΣ ƪǎƛťƎŀǊȊŜΣ ŀǊŎƘƛǘŜƪŎƛΣ
ŦƻǘƻƎǊŀŦƻǿƛŜΣ ŀǊǘȅǏŎƛ Χ 

Å tǊŀǿƴƛŎȅΣ ƳŜƴŜŘȍŜǊƻǿƛŜ ǏǊŜŘƴƛŜƎƻ ǎȊŎȊŜōƭŀ Χ 

Å Naukowcy? Informatycy? 



Prawnicy

Prawnicy:  EMERJ.com ςautomatyzacja 6 kategorii: 

мΦ ½ōƛŜǊŀƴƛŜ ƛƴŦƻǊƳŀŎƧƛΣ ǇǊȊŜƎƭŊŘ ǳƳƽǿΣ ōŀŘŀƴƛŀ ǇǊŀǿƴŜ 
ƛ ŜƭŜƪǘǊƻƴƛŎȊƴŜ ǿȅƪǊȅǿŀƴƛŜ ƴƛŜǏŎƛǎƱƻǏŎƛΦ 

нΦ tǊƻƎƴƻȊƻǿŀƴƛŜ ǿȅƴƛƪǳ ǇƻǎǘťǇƻǿŀƴƛŀ ǎŊŘƻǿŜƎƻΦ 

3. Analityka prawna ςŘŀƴŜ Ȋ ǿŎȊŜǏƴƛŜƧǎȊŜƎƻ ƻǊȊŜŎȊƴƛŎǘǿŀΣ ǿǎƪŀȋƴƛƪƛ 
ǿȅƎǊŀƴȅŎƘκǇǊȊŜƎǊŀƴȅŎƘΣ ƘƛǎǘƻǊƛŀ ǎťŘȊƛŜƎƻΣ ōŀŘŀƴƛŜ ǘǊŜƴŘƽǿ ƛ ǿȊƻǊŎƽǿΦ 

пΦ !ǳǘƻƳŀǘȅȊŀŎƧŀ ǿȅǇŜƱƴƛŀƴƛŀ ŘƻƪǳƳŜƴǘƽǿ ƴŀ ǇƻŘǎǘŀǿƛŜ ŘŀƴȅŎƘΦ 

рΦ ²ƱŀǎƴƻǏŏ ƛƴǘŜƭŜƪǘǳŀƭƴŀΣ ŀƴŀƭƛȊŀ ŘǳȍȅŎƘ ǇƻǊǘŦŜƭƛ ǿƱŀǎƴƻǏŎƛ ƛƴǘŜƭŜƪǘǳŀƭƴŜƧ ΦΦΦ 

6. Fakturowanie elektroniczne. 

Å WhatSunExterroςze 100 ǇǊŀǿƴƛƪƽǿ ȊƻǎǘŀƱƻ 5 ŘȊƛťƪƛ e-Discovery.

Å JP MorganςCOIN (Contract Intelligence)ǿ ǇŀǊť ǎŜƪǳƴŘ ƻŎŜƴƛŀ 150 cech z 
12000 ǳƳƽǿ ƪǊŜŘȅǘƻǿȅŎƘ ƛ ƪƻƴǘǊŀƪǘƽǿΣ ǘƻ ƻƪΦ 36000 godz. pracy. 
Rocznie mniej o 12 000 ōƱťŘƽǿ ǿ ŀƴŀƭƛȊƻǿŀƴȅŎƘ ƪƻƴǘǊŀƪǘŀŎƘ.

Å eBreviaςǇƻŘǎǳƳƻǿŀƴƛŜ ƛ ŀƴŀƭƛȊŀ ŘƻƪǳƳŜƴǘƽǿΣ ǇƛǎŀƴƛŜ ǊŀǇƻǊǘƽǿΦ 
50 ŘƱǳƎƛŎƘ ǳƳƽǿ< 1 minuty, 10% ƳƴƛŜƧ ōƱťŘƽǿ.



{Φ [ŜƳΥ h ƪǊƽƭŜǿƛŎȊǳ Ferrycymƛ ƪǊƽƭŜǿƴƛŜ Krystali.
Inteligentne bladawceΚ /Ȋȅ ǘƻ ƳƻȍƭƛǿŜΚ 



{ƛŜŎƛ bŜǳǊƻƴƻǿŜΥ {ŜƭŦǊƛŘƎŜΩǎ aƻŘŜƭ όмфрфύ



Tensorization of Convolutive Deep Learning NN

37

²ƛťƪǎȊƻǏŏ ǎƛŜŎƛ ƴŜǳǊƻƴƻǿȅŎƘto wiele 
ǇǊƻǎǘȅŎƘ ŜƭŜƳŜƴǘƽǿΣǊŜŀƭƛȊǳƧŊŎȅŎƘ
elementarne nieliniowe funkcje 
(np.ƪŀǿŀƱƪŀƳƛ ƭƛƴƛƻǿŜReLu), 
ǿȅƳƛŜƴƛŀƧŊŎŜ ƛƴŦƻǊƳŀŎƧŜ ǇǊȊŜȊ 
ustaloneǇƻƱŊŎȊŜƴƛŀΣ ƪƻǊȅƎǳƧŊŎŜ
ŀŘŀǇǘŀŎȅƧƴŜ ǿǎǇƽƱŎȊȅƴƴƛƪƛ ōȅ ƴŀǳŎȊȅŏ 
ǎƛťtransformacji.Algorytmy 
uczenia(backpropύ ƴƛŜ ƳŀƧŊ ŘƻōǊȅŎƘ
biologicznych podstaw.

Ex: tensor networks 
Cichocki Lab, RIKEN BSI

WD: Support Feature 
Machines(2011).

bƛŜ ǿƛŜƳȅ Ƨŀƪ ǳȍȅǿŀŏ
ƻǎŎȅƭŀǘƻǊƽǿ Řƻ ƻōƭƛŎȊŜƵΦ

https://fizyka.umk.pl/publications/kmk/11-Features-Meta.pdf




Meta-ǳŎȊŜƴƛŜΣ ŎȊȅƭƛ Ƨŀƪ ǎƛť ǳŎȊȅŏ ōȅ ǎƛť ƳƽŎ ǳŎȊȅŏΣ ƻŘƪǊȅǿŀƴƛŜ ƴƻǿȅŎƘ ƳƻŘŜƭƛΦ 
Transformation-based learning, Support Feature Machines, Universal Learning 
Machines ƛ ǿƛŜƭŜ ƛƴƴȅŎƘ ŎƛŜƪŀǿȅŎƘ ǇƻƳȅǎƱƽǿ ςprace na tej stronie.

https://www.is.umk.pl/~duch/cv/WD-topics-exp.html#NN


AIƛ ǊƻȊǿƽƧ ƴŀǳƪƛ



/ȅƪƭ ōŀŘŀƵ ƴŀǳƪƻǿȅŎƘ

/Ȋȅ ƴŀǳƪŀ ƳƻȍŜ ǿȅƪƻǊȊȅǎǘŀŏ ǎȅǎǘŜƳȅ !L ǳŎȊŊŎŜ ǎƛť ŘȊƛťƪƛ ƛǎǘƴƛŜƧŊŎŜƧ ƭƛǘŜǊŀǘǳǊȊŜΚ
Science2017, CyberscientistΥ Χ ǘƘŜ ǳƭǘƛƳŀǘŜ Ǝƻŀƭ ƛǎ άǘƻ ƎŜǘ ǊƛŘ ƻŦ ƘǳƳŀƴ ƛƴǘǳƛǘƛƻƴέΦ

https://science.sciencemag.org/content/357/6346/18.full
https://www.datarobot.com/nutonian/


GarudaTools z SBI

YƭƛƪƴƛƧΣ ŀōȅ ŘƻŘŀŏ ǘŜƪǎǘ
YƭƛƪƴƛƧΣ ŀōȅ ŘƻŘŀŏ ǘŜƪǎǘ

H. Kitano Nobel Turing Challenge: creating the engine for scientific discovery.

Garuda: open, 
community-
driven, common 
platform. A
framework to 
connect,
discover and 
navigate 
through 
applications, 
databases and 
services in 
biology and 
medicine.

http://www.garuda-alliance.org/
http://www.sbi.jp/


tǊȊȅǎǇƛŜǎȊŀƴƛŜ ƻŘƪǊȅŏ(IBM)
tǊȊȅƪƱŀŘ IBM: ǿǎǇƻƳŀƎŀƴƛŜ ǇǊƻƧŜƪǘƻǿŀƴƛŀ ƳŀǘŜǊƛŀƱƽǿ.

Communities of Discovery ςnowy paradygmat uprawiania nauki. 
bŀǊȊťŘȊƛŀ !L ƴŀ ǿǎȊȅǎǘƪƛŎƘ ŜǘŀǇŀŎƘ ōŀŘŀƵΥ Speed-up, scale-up, scale out!    
[ƛǎǘŀ ƴŀǊȊťŘȊƛ ǿǎǇƻƳŀƎŀƧŊŎȅŎƘ ǇǊŀŎť ƴŀǳƪƻǿŊLabwormlist.

https://labworm.com/


Communities of Discovery
¦ŘƻǎǘťǇƴƛŀƴƛŜ Ȋŀǎƻōƽǿ ƛ ǳƳƛŜƧťǘƴƻǏŎƛ ǿ ƻǘǿŀǊǘȅƳ ǏǊƻŘƻǿƛǎƪǳ ǿǎǇƽƱǇǊŀŎȅΦ

COVID-19 High PerformanceComputingto wielkie publiczno-prywatne 
ǇŀǊǘƴŜǊǎǘǿƻ ōŀŘŀƵ ǿ ŘȊƛŜŘȊƛƴƛŜ ƳŜŘȅŎȅƴȅ ƳƻƭŜƪǳƭŀǊƴŜƧΣ ǿƱŀǎƴƻǏŎƛ ōƛŀƱŜƪ, 
epidemiologii, ƪƻƴǎƻǊŎƧǳƳ ǿƛŜƭƪƛŎƘ ƛƴǎǘȅǘǳŎƧƛ ǊȊŊŘƻǿȅŎƘ ƛ ǇǊȅǿŀǘƴȅŎƘ. 
JEDI challenge, badania przesiewowe, etap I:  54 ƳƭŘ ƳƻƭŜƪǳƱ COVID-19. 

https://covid19-hpc-consortium.org/
https://www.jedi.foundation/home


tǊƻƧŜƪǘƻǿŀƴƛŜ ƳŀǘŜǊƛŀƱƽǿ
TshitoyanΣ ±Φ  Χ WŀƛƴΣ !Φ όнлмфύΦ ¦ƴǎǳǇŜǊǾƛǎŜŘ ǿƻǊŘ ŜƳōŜŘŘƛƴƎǎ ŎŀǇǘǳǊŜ 
latent knowledge from materials science literature. Nature, 571(7763), 95. 

²ƛŜŘȊŀ ƻ ƳŀǘŜǊƛŀƱƻȊƴŀǿǎǘǿƛŜ ƻōŜŎƴŀ ǿ ƻǇǳōƭƛƪƻǿŀƴŜƧ ƭƛǘŜǊŀǘǳǊȊŜ ƳƻȍŜ ōȅŏ 
ǎƪǳǘŜŎȊƴƛŜ ȊŀƪƻŘƻǿŀƴŀ Ƨŀƪƻ Ǝťǎǘŀ ƛƴŦƻǊƳŀŎȅƧƴŜ ǊŜǇǊŜȊŜƴǘŀŎƧŀ ǇƻƧťŏΦ 
.ŜȊ ȍŀŘƴŜƎƻ ǿȅǊŀȋƴŜƎƻ ǿǇǊƻǿŀŘȊŜƴƛŀ ǿƛŜŘȊȅ ŎƘŜƳƛŎȊƴŜƧ Ƴƻȍƴŀ ǇǊȊŜŘǎǘŀǿƛŏ  
ȊƱƻȍƻƴŜ ƪƻƴŎŜǇŎƧŜΣ ǘŀƪƛŜ Ƨŀƪ ǇƻŘǎǘŀǿƻǿŀ ǎǘǊǳƪǘǳǊŀ ǳƪƱŀŘǳ ƻƪǊŜǎƻǿŜƎƻ 
ǇƛŜǊǿƛŀǎǘƪƽǿ ƛ ǊŜƭŀŎƧŜ ƳƛťŘȊȅ ǎǘǊǳƪǘǳǊŊ ŀ ǿƱŀǏŎƛǿƻǏŎƛŀƳƛ ƳŀǘŜǊƛŀƱƽǿΦ

bƛŜƴŀŘȊƻǊƻǿŀƴŀ ƳŜǘƻŘŀ ƳƻȍŜ 
ǇƻƭŜŎƛŏ ƳŀǘŜǊƛŀƱȅ Řƻ ȊŀǎǘƻǎƻǿŀƵ 
funkcjonalnych kilka lat przed ich 
odkryciem na podstawie 
ǿŎȊŜǏƴƛŜƧǎȊȅŎƘ ǇǳōƭƛƪŀŎƧƛΦ

GPT Crush: zastosowania w 
biznesie, projektowaniu, edukacji, 
filozofii, badaniach, kreatywnym 
pisaniu i wielu innych dziedzinach.  

https://doi.org/10.1038/s41586-019-1335-8
http://gptcrush.com/


Chemia/ƳŀǘŜǊƛŀƱȅ
ωN. NosengoΣ ά/ŀƴ ȅƻǳ ǘŜŀŎƘ ƻƭŘ ŘǊǳƎǎ ƴŜǿ ǘǊƛŎƪǎΚέ Nature, 534, (2016), 314

ω L. Himanen, A. Geurts, A. S. Foster, P. Rinke, Data-Driven Materials Science: 
Status, Challenges, and Perspectives. Advanced Science, 2019.

ω A. C. Vaucher, F. Zipoli, J. Geluykens, V. H. Nair, P. Schwaller, T. Laino,
Automated extraction of chemical synthesis actions from experimental
procedures. Nature Communications, 2020.

ω P. Staar, M. Dolfi, C. Auer. Corpus Processing Service: A Knowledge
Graph Platform to perform deep data exploration on corpora. 
Authorea2020. 

ωC.W. Coley, N.S. Eyke, K.F. Jensenz, Autonomous discovery in the chemical 
sciences part I: Progress, part II: Outlook. arXiv:2003.13754v1, 2020.

ω_Φ Maziarka, T. Danel, S. Mucha, K. Rataj, J. Tabor, 
S. Jastrzebski. Molecule Attention Transformer. 
arXiv:2002.08264v1 [cs.LG], 2020.

Duch W and DiercksenGHF (1994)Neural networks as 
tools to solve problems in physics and chemistry. CPC 82, 91-103.

https://fizyka.umk.pl/publications/kmk/94-nnfit-abstract.html


Neuro-inspiracje



Neuroscience=> AI 

Hassabis, D., Kumaran, D., Summerfield, C., Botvinick, M. (2017). 
Neuroscience-Inspired Artificial Intelligence. Neuron, 95(2), 245ς258. 

Affiliations: Google DeepMind, Gatsby, ICN, UCL, Oxford. 

Bengio, Y. (2017). The Consciousness Prior. ArXiv:1709.08568.
Amosetal. (2018). Learning Awareness Models. ICRL, ArXiv:1804.06318.
Poggio¢Σ ǘŀƭƪ ƛƴ ¢ƻǊǳƵΣ Feb2020.

AI Systems inspired by Neural Models of Behavior:  
(A) Visual attention, ŦƻǾŜŀƭ ƭƻŎŀǘƛƻƴǎ ŦƻǊ ƳǳƭǘƛǊŜǎƻƭǳǘƛƻƴ ΨΨǊŜǘƛƴŀƭΩΩ 
representation, prediction of next location to attend to.
(B) Complementary learning systemsand episodic control: fast learning 
hippocampal system and parametric slow-learning neocortical system. 
(C) Models of working memoryand the Neural Turing Machine. 

(D) Neurobiological models ofsynaptic consolidation. 

SANO, new Centrefor IndividualizedComputational MedicineinYǊŀƪƽǿ(EU 
Team project, with Sheffield Uni, FraunhoferSociety, Research Centre Juelich.

https://sano.science/


AI=>Neuroscience

ML techniques are basic tools for analysis of neuroimaging data. 

Ideas from animal psychology helped to give birth to reinforcement
learning (RL) research. Now key concepts from RL inform neuroscience. 

Activity of midbrain dopaminergic neurons in conditioning paradigms has a 
striking resemblance to temporaldifference(TD) generated prediction errors -
brain implements a form of TD learning!

CNN ė interpret neural representations in high-level ventral visual stream of 
humans and monkeys, finding evidence for deep supervised networks.  

LSTM architectureprovides key insights for development of working memory, 
gating-based maintenance of task-relevant information in the prefrontal cortex.  

Backpropagationwith symmetric feedback and feedforward connectivity is not 
realistic, but random backward connectionsallow the backpropagation algorithm 
to function effectively through a process whereby adjustment of the forward 
weights allows backward projections to transmit useful teaching signals.  



Wzmocnienie

tƻǎȊŜǊȊŜƴƛŜ ȊƳȅǎƱƽǿΥ ǿȊǊƻƪǳΣ ǎƱǳŎƘǳΣ ŘƻǘȅƪǳΣ ǇŀƳƛťŎƛΣ ǳǿŀƎƛ Χ ¦ŘƻǎƪƻƴŀƭŀƴƛŜ 
ƳƽȊƎƽǿ ǇǊȊŜȊ ŘƻŘŀǿŀƴƛŜ ƴƻǿȅŎƘ ȊƳȅǎƱƽǿ όEagleman, Livewired2020).   



LƴǘŜǊŦŜƧǎȅ ƳƽȊƎ-komputer

hǎƻōȅ ŎƛŜǊǇƛŊŎŜ ƴŀ ŎƘƻǊƻōť tŀǊƪƛƴǎƻƴŀ ƭǳō ȊŀōǳǊȊŜƴƛŀ ƪƻƳǇǳƭǎȅǿƴƻ-
ƻōǎŜǎȅƧƴŜΣ ƪǘƽǊŜ ƳŀƧŊ ǿǎȊŎȊŜǇƛƻƴŜ ǎǘȅƳǳƭŀǘƻǊȅ ǿ ƳƽȊƎǳΣ ƳƻƎŊ ǊŜƎǳƭƻǿŀŏ 
ǎǿƻƧŜ ȊŀŎƘƻǿŀƴƛŜ Ȋŀ ǇƻƳƻŎŊ ȊŜǿƴťǘǊȊƴŜƎƻ ƪƻƴǘǊƻƭŜǊŀΦ 



Co tu zrobiĺ z dodatkowŃ rňkŃ? 

Gdybym byğ oŜmiornicŃ é to bym grağ na perkusji! 

A gdybym byğ robotem to bym dopiero zagrağ é 

Grupa robot·w Compressorhead jeŦdzi na tourne po Ŝwiecie. 

Three-armed drummers.mp4
http://compressorhead.rocks/
Compressorhead.mp4

