


- Lectures + exercises:
[Karla.stepanova, michal.vavrecka]@cvut.cz
https://karlastepanova.cz, http://imitrob.ciirc.cvut.cz ,
- Lectures
— Content of the lectures
— Presence and evaluation
- Students introduction
- Introducing the problem — where current computers/robots have a problem?

Introduction



https://karlastepanova.cz/
http://imitrob.ciirc.cvut.cz/

Co to Je mysl? Co obsahuje?




Reseni

Pamét problémd Rozhodovani
Pozornost
Inteligence
Jazyk
Vnimani
Motivace Predstavivost
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Kognice/kognitivni procesy




Kognice - odvozeno z latinského slova cognoscere, které znamena védet nebo
poznavat

Kognicelkognitivni procesy = souhrn operaci a pochodu, jejichz
prostrednictvim si Clovéek uvédomuje a poznava sveét i sebe sameho, zahrnuje

aktivity a procesy tykajici se akvizice, ukladani, vybavovani a zpracovani znalosti
(vnimani, mysleni, uceni, pozornost a rec).

Kognice/kognitivni procesy




Veédecka disciplina zabyvajici se Cinnosti mysili

“...cognitive psychology deals with how people perceive, learn, remember, and
think about information.”
— Sternberg (1999)

“Cognitive psychology [is] the study of processes underlying mental events”
— Solso (2005)

Kognitivni psychologie




*Mysl jako kognitivni systém
*Mysl je system pro prijimani, uchovavani a pouzivani znalosti o svéte.
*Mentalni procesy pracuji selektivné: nepamatujeme si vSechno co vidime.

*Mysl je reduktivni a adaptivni. Redukuje nové informace vzhledem ke stavajicim
reprezentacim . Zaroven adaptuje stavajici reprezentace podle noveé prichozich.

*Procesy mysli jsou védomé i nevédomé. Védomé jsou pomalé a intencionalni. Nevédomé
jsou rychlé a automatickeé.

*VVnimani je subjektivni

Kognitivni psychologie




Can you connect all the dots by 4 lines directly following each other?
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Al and insights vs. creativity

- Insightful: Extend initial conceptual space, AlphaGo
creativity

- Creativity: AlphaGo, Art, Music...

https://ai.facebook.com/blog/generative-ai-text-to-vide

a pentagonal green clock. a green clock in the shape of a pentagon.

Initial conceptual

Task goal
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Visual attention




10N

Visual attent




Pareidolia
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Motoric memory (tightening your laces)




Watch later Share

Robots learnin
motoric skills

Door Push

https://www.youtube.com/watch?v=ZhsE
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https://www.youtube.com/watch?v=ZhsEKTo7V04

Primary motor cortex Primary somatic

sensory cortex

Motor association area
s,:f::;ﬂ (premotor cortex and

Parietal lobe Sensory information
Hovaniant supplementary motor

from skin,

cortex) Sensory musculoskeletal
association system, viscera,
area and taste buds
T Visual association

L

; area
O ‘, Occipital lobe | Vision

Prefrontal
association

Visual cortex
area

Coordinates Audi .

5 2 uditory association
information from dsgons ry _—
other association 7 ng
areas, controls Auditory cortex
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Reasoning skills Smen‘E’lfactary
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What happens inside the brain?




* Brain - nepotfebny orgén
* Imhotep (3500 BC)- 1.1ékar, abnormality chovani, objevitel

mozkomisniho moku?, Egyptané, Aristoteles,... - centrum dusSe

je srdce

* Hippocrates o0 BC)- ,The brain exercises the greatest power
in the man”

*Descartes (1.pol. 17.st.)

»,mind-body problem*, dualismus - mysl kontrolu nad télem, télo
ovliviiuje mysl

Anatomické pokusy, télo smrtelné, mysl nesmrtelna
‘Thomas Willis (pol.17.st.)

terminy ,,hemisféra“, ,lalok”, ,neurologie”, ,psychologie”

| jini zivoCichové mysli

vySssi struktury mozku - vice komplexni funkce, nizsi struktury -
automatické reakce, dychani atp. -> testy na zviratech i lidech

History of brain research (neuroscience)

ARLA%EEPE%%%%%@%% %Ws@ﬁﬁi %%ﬁ%ﬁ&g %9320«



Franz Joseph Gall - 18.-19.st., osobnost
vztazena ke strukturam v mozku

frenologie - tvar lebky primo urcuje lid.
inteligenci a osobnost

jean- i i =
rizné oblasti mozku zodpovédné za Jednotllve
funkce (rec)

pozorovani lidi s mozkovymi zranénimi

Paul Broca - centrum pro zprac. reci -
Brocovo centrum

Karl Spencer Lashey (1.pol.19.st) - ztrata
paméti - kolik tkané odebrano a ne kde (na
mysich) - komplexni Uloha (primarni a
asociacni oblasti)

Cést oblasti mUze prevzit funkce jinych (plasticita)

Motor projection areas

2 1
related to speech Wernicke's area

Auditory cortex

History of brain research (neuroscience)
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Different information pathways




Different information pathways
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1943 McCulloch and Pitts
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bunlcy

J4d Myelinovd pochva
adro

*Axon - 1,5m, 2-120m/s, membranovy potencidl, akéni potencial -
vybijeni, bilkovina myelin

*Synapse - 0,5-4ms, vyliti neurotransmiteru - receptor -» zmény
propustnosti pro Ca+, jednosmérné (drahy obousmérné), latkovy
prenos

*Prostorovéd a ¢asovéd sumace

‘Sedd hmota - alcohol/cannabis/pregnancy/IQ/elderly/action vs.3D
games

*Roztrousend skleréza narusuje gliové bunky tvorici pochvu
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-~

@ Can you write me a poem?

~

What is the capital of
France?

paris. G

I don't know exactly what
to write. There's just so
much to answer. G

o AT

i s
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Deep and steep
Computing power used in training Al systems Total Compute Used During Training
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Source: OpenAl *1 petaflop=10"¢ calculations

The Economist

Computer power used in training Al systems has exponentially increased in the era of deep learning.

(source)
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