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Studies in Computational Intelligence 358

Norbert Jankowski
Wiodzistaw Duch
Krzysztof Grabczewski (Eds.)

Meta-Learning
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Intelligence

‘E’_} Springer

Studies in Computational Intelligence 63
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Challenges
for Computational
Intelligence

_@_ Springer
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Mind¢Matter Unification Project to understand,
from the viewpoint of the theoretical physicist,
what may loosely beharacteriseds intelligent

processes in nature, associated with brain
function or with some other natural process
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3 siecl podstawowe

Sensory and limbic

inputs
Default mode network Salience network " Central-executive network
A
<——— ———
A
Eedogenously mediated/ Dynamic Exogenously driven/
self-referential mental switching cognitively demanding mental
activity activity

S.L. Bressler, V. Menon, Trends in Cognitive Sci 14, 277-290, 2010



wWE O VS MW Q 6 Y
Northoff i inn, Seltreferential processingn our brain, 2006

A emotional domain: self > non-self
V facial domain: self > non-self

@ memory domain: self > non-self
€ motor domain: self > non-self

<] social domain: self N other

© social domain: self > other

# spatial domain: self > non-self

P> verbal domain: self > non-self
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Pulvermulle2003) The Neuroscience of Language. On Brain Circ
of Words and Serial Order. Cambridge University Press.

Duch W, Matykiewicz P, and PestiaNdurolinguisticApproach to
Natural Language Processing with Applications to Medical Text
Neural Networks 21(10), 15a1510, 2008
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Sensory: fear, hear, listen, see, smell, taste, touch
Motor: eat, lift, manipulate, move, push, rub, run, say
Abstract: approach, break, clean, drive, enter, fill, near, open, ride, wear
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Nasze okulary

Skaner fMRI 4 Tesla

S. Nishimoto et al. Current Biology 21,
1641-1646, 2011
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S. Nishimoto et al. Reconstructing Visual Experiences from Brain
Activity Evoked by Natural Movies. Current Biology 21, 1641-1646, 2011
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Pasleyet al. Reconstructing Speech from Human Auditory Cort
PLOSIiology2012
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Obszary kory ciemieniowe]
| pola przedruchowego,
Kkt -re w wyni
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subiektywne odczucie
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@ Ruch nieswiadomy

\Y Desmurgeti inn e J A Swiadoma intencja

% Ztudzenie ruchu

Science 20009.
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C.S. Soon, M. BrassJHHeinze &D. Haynes,

Unconscious determinants of free decisions in the human brain.
Nature Neuroscience, April 2008.

Prediction of decision
from micropatterns

oThere has been a e Sy
to whether subjectively 'free' decisions
are determined by brain activity ahead of
time. We found that the outcome of a

decision can be encoded in brain activity
of prefrontal and parietal cortex up to 10 e A
sec before it enters awareness. ST kit tme of decision

for left or right button

Onset of predictive information

Prediction quality [%]

Button press

This delay presumably reflects
the operation of a network of
high-level control areas that
begin to prepare an upcoming
decision long before it enters
awareness. o

Decoding accuracy [%]

Decoding accuracy [%]
. b 8
ST,
Al
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Perplexities of Consciousness, MIT Press (2011). === @
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