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A: Poziom fizyczny
Komputery e Biologia

Substrat: P-gprzewodni&zZNsteczki ¢
Mechanika kwantowa Mechanika kwantowa

Poziom: Obwody elektryczne Neurony
Substrat: Bramki, tranzystory Kanagy jono

Prawa: Ohma, Kirchoffa, Faradaya Ohma, Kirchoffa, Faradaya

Architektura Bpzetnwamwaani
Substrat: Obwody logiczne Mikroobwodyn e ur o n

Prawa.: Logika, Neurofizjologia,
operacje binarne z|l 1 czani e |




Kogni
Nauki kognitywne

Laboratorium

neurokognitywne Nandechnologie- substrat

Fizyka Kwantowa

Bio Egzaflopowéomputery
108 ¢ 10?1 op/sek
Biohybrydy Karty graficzne GPU, TPU

Meta: 600 000 kart H100
Komputeryneuromorficzne

StarGate 100 mid $ ?
Info
Informatyka, inteligencja obliczeniowa/sztuczna,
uczenie maszynowe, Sieci heuronowe

optyczne, kwantowe, biologiczne ...


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

NVIDIA’s
Blackwell

New powerhouse
fueling the next
wave of Al
innovation.

() AKHETONICS

The World's First

All-Optical

General-Purpose

Processor
w2l yAS al éo12106% aLI RI | doeOAS SYSNHAAZ
Termodynamiczne obliczanie, potrzebna energia mniejsza 100 min razy!
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Biologiczne komputery

Syntetyczna biologia dojrzewa

do tworzenia komercyjnych
oA2f23A01 yaOK 12
bSdz2N2Pyé& 1 112YsNEB
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I St S dNRofgharpily G62NJ D
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2025:CorticalLlabs2 6 A SOdz2 S dzR 2 Goiti€alClgud I O K Y dzN.

W TanveerM. S.Patek 5 Wady Gg(2024)Startinga SynthetidBiological Sample
IntelligencelLab fromScratcharXiv:2412.14112 Efficiency

W Kagax . & Friston KXJ. (2022). In vitieuronslearnand exhibitsentience
whenembodiedin asimulatedgameworld. Neuron 110(23), 39523969.e8

3 .
! ’r:" Learning Type

Autonomous & Programmed &
Real-time Ahead-of-time


https://corticallabs.com/research.html
https://doi.org/10.1016/j.neuron.2022.09.001
https://corticallabs.com/cloud.html
https://doi.org/10.48550/arXiv.2412.14112
https://doi.org/10.1016/j.neuron.2022.09.001
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Fenomikaneuropsychiatryczna

2008: TheConsortium for Neuropsychiatric
Phenomics
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symulacji sieci neuronowych.
Neuropsychologia komputerowa & { O R &
| laboratorium na SWPS w 2007 roku.
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http://www.phenomics.ucla.edu/
http://www.phenomics.ucla.edu/
https://www.nimh.nih.gov/research/research-funded-by-nimh/rdoc/index.shtml
https://www.is.umk.pl/~duch/Wyklady/Npsych_plan.html
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Reward Mechanisms (L2)  Parietal Lobes
Contextual Memory &

Emotional Coloring (L3)  Inhibitory Control (L3)
Attention (L2)

Self-awareness (L3)
- . e Orientation (L2)
Emotional Processing (L3)

Frontal Lobes Sensorimotor Coordination (L2)

Spﬁtﬁaﬂ Prr.,,cessm@)
Empaiy(Es) " anyl Mua/.ﬁs@gsm ry

Tactile Perception (L3)

Working Memory (L2) Occipital Lobes

Planning (L2)
Cognitive Flexibility (L3) + Visual Perception (L1)

Logical Reasoning (L2) Scene Understanding /

Visual Reasoning (L2)
Decision-making (L2)

Language Comprehension

and Production (L1) Temporal Lobes

Facial Expression Processing (L1)  Auditory Processing (L1) Bk Gt Motor Coordination (L2)

Episodic Memory & Semantic Understanding &
PISDCIC e oRy Sohany Zaneing Reflexive Responses (L1) Cogpnitive Timing and Predictive Modeling (L3)

Lifelong Learning (L2)  Context Recognition (L2)
Autonomic Regulation (L3)

Motivational Drives (L3)
Arousal and Attention States (L3)

L1: Well-devel d i t Al. ! . - . —
A ! Different Brain Functionalities and
|

L2: Moderately explored, with partial progress. . B
Their State of Research in Al

L3: Rarely explored; significant room for research. :




.Y t21TA2Yé adlysg YS
Komputery e Biologia

Uniwersalny komputer M- zg
Substrat: Stany procesjor a$tpamy nrce ur
Arytmetyka binarna R e g uHglkba

Poziom: Systemy oprogramowania Zachowania wyuczone
Substrat: Struktury danych,programy Neurodynamika

Prawa: Interpretacja instrukcji Dynami ka 2z
ukgad: - w

Swiat wewnf

Prawa: Zasady racjonalnego Prawa psychologii
dzi agani a

Poziom




a5 3021 2

L. Wittgenstein (Tractatus 1922):
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RepozytoriunHugging=aces ma > 1 min SUEZYSLYE SIEE] EUTBIeHE

to jednak wielka rodzina!


https://en.wikipedia.org/wiki/Paleoanthropology
https://huggingface.co/
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czasie kilkunastu milisekund.

{ ONMzl GdzZNT & ASOA
widoczna, w pobliskich obszarach
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obszarami nieco mniejszy.

Arystoteles: materia i forma.
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Duch W. (2018)

Hylomorphism extended: dynamical
forms and minds.

Philosophies 2018, 3, 36.
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[Category zebra: Passive Viewing]

[Category traffic light: Passive Viewing]
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voxel [24,51,68] left

model performance: 0.207 (p=0.000) =
Not bad, pretty reli

LYGSNI {Oeeyeée | (fMRE] NG (& BHUBDBIAMYER O | ®& U5 &
https://gallantlab.org/brainviewers/



https://aeon.co/videos/see-how-our-brains-group-words-by-meaning-in-surprisingly-complex-semantic-maps
https://gallantlab.org/brain-viewers/
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aktywacje sieci.

WY2Et2NE yI 12ftSY ]
struktury podkorowe.

J.R. Binder et al2016)Toward a
BrainBased Componential Semantic
RepresentationCognitive
Neuropsychology 33, 13074

E.Chersonet al. (2021). Decoding Word
Embeddings with BraiBased Semantic
FeaturesComputational Linguisticgd7(3),
663-698
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mierzona przefMRIjest donti Category-average patterns
skorelowana z cechamiz Wcgion ot

30t 621 A0K &AS category Mm

nauczeniu na 100 obrazach. - fMRI activity ~ Decoder ~Predicted - < EE

%» Rdzd0Se ol @& ,
wybierany jest obraz o S > ' , gy 'eopard
VI 206F NRTAS2 | vy ‘ '"”Sk%mmﬁ
cechach. o >
Horikawa Kamitan) e 2P Mllhh g ceipn
Generic decoding of seen an Brain activity ';!i:| o e

Imagined objects using
hierarchical visual features.
Nature Comm. 2017.
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Ozcelik (2022)

Visual Stimulus Brain Encoding

T ——

Gaziv (2022)

E om hen

Reconstructed Image  fMRI Pattern:

ur Reconstructed Images
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"Mi -Vis'' Benchmarks

Chenet al. (2022)MInD-Vis SparséMasked Bran Modeling with DoubleConditioned LaterDiffusion
Model for HumarVison Decoding.
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Niespodzianka!

1. We recorded responses to parameterized faces from macaque face al 1- J 1- LJ- 0 NJ e y J Il RSt

N\ 4 ,l

patches | 2 830K NOT @8 Hnp YSdiNRY
'* g1l N1 26e80OK o6& 1| A YL

prawie idealne obrazy twarzy (2017).
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= 2ROI @G o LJ2 R20y & &

2. We found that single cells are tuned to single face axes, and are blind

to changes orthogonal to this axis
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2 At a2y ZKomrdetey JIX2023)SpontaneoudNeckercubereversalanaynot bethat spontaneous
Frontiersin HumanNeurosciencel7, 1179081.
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Memories are stored

When the trained network is 90
. fed with a distorted or 00
ina landscape incomplete pattern, it can e
be likened to dropping a 00 Attractor or Quasi-Attractor rajectories

John Hopfield's associative memory stores
information in a manner similar to shaping a
landscape. When the network is trained, it

ball down a slope in this
landscape.

SO
o

000000
(ololelolole] Tol¢

000
0000
O00Ce

Landscape

pattern 1

creates a valley in a virtual energy landscape Concentration
for every saved pattern. 00¢ of Ach
B baseline level

O
O

ENERGY LEVEL

= SAVED PATTERN

pattern 2 \

higher

2 The ball rolls until it reaches a place
where it is surrounded by uphills. In the
same way, the network makes its way
towards lower energy and finds the
closest saved pattern. 0600060880869

= 0ngoing transitive dynamics

C D

effect of top-down glutamatergic spike volleys to layer1

Nobel 2024 GHinton, J.Hopfield
Memya N | O NInduroddyéinidoquasi i 0 AT yS | 1 Gé

Duch W. (2021 Memetics and Neural Models of Conspiracy Theoikedterns. Cell Pres


https://doi.org/10.1016/j.patter.2021.100353
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Fig. 5. “Positive central force field corresponding to a positive valence (Va>0)" (Lewin, fig. 33)

Field Theory in
Social Science:
Selected
Theoretical Papers

“G, region of a positive valence (Va(G)>0), located in C; P, person; the forces fac, fic, or
fLc correspond to Va(G) in case P is located at A, H, or L, respectively; fxy = fxc .”

Lewin, Kurt

KurtLewin2 20A SO LJAeOK2f 23AA &LI2USOI yS
| FAYALIANRGlIYe GS2NAD LRtFd /| KOALF DO
t NJ S21 OAlF LR YAtRI & adlylrYA YSydltyey
Rejony pozytywnejyalencjito baseny atrakcji neurodynamil®omostY 5 I-dAY' e a O

2 L yrtAl 26t
'[ .

Y a A B oLgwintPrinciples of Topological Psychold$936) Conceptual RepresentatiédhMeasurement of
Psychologicdforceq1938) Field Theory in Social Scie(t@51).
Duch W. (2018Kurt Lewin, psychological constructs and sources of brain cognitive aéwliti2sych. Forum 23.
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Feature Candidates
extraction i (t)

Proposed &~ Candidates

continuations -
Predictions

isaw a Encoding

v

- isaw a
-1.5-32 06 dog
28 02 15
02 21 2.2
03 09-27

|1
—

dog with model

i saw a 1532 0.6
dog and 28 02 1.5

isawa 02 21 22| —
big dog 0.3 009 .27 -:I /
lsaw a - a Likelihood

big truck T (I

C Actual stimulus

i got up from the air mattress and pressed my face against
the glass of the bedroom window expecting to see eyes
staring back at me but instead finding only darkness

i didn't know whether to scream cry or run away instead |
said leave me alone i don't need your help adam
disappeared and i cleaned up alone crying

that night i went upstairs to what had been our bedroom
and not knowing what else to do i turned out the lights and
lay down on the floor

Decoded stimulus

i just continued to walk up to the window and open the
glass i stood on my toes and peered out i didn't see
anything and looked up again i saw nothing

started to scream and cry and then she just said i told you
to leave me alone you can't hurt me i'm sorry and then he
stormed off i thought he had left | started to cry

we got back to my dorm room i had no idea where my bed
was i just assumed i would sleep on it but instead i lay
down on the floor
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https://pl.wikipedia.org/wiki/Procesy_poznawcze
https://pl.wikipedia.org/wiki/Skojarzenie_(teoria_graf%C3%B3w)
https://pl.wikipedia.org/wiki/Wnioskowanie
https://pl.wikipedia.org/wiki/Pami%C4%99%C4%87
https://pl.wikipedia.org/wiki/Symbol
https://pl.wikipedia.org/wiki/Poj%C4%99cie
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Inteligentny agent
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Biologiczne sieci heuronovitle Sztuczne sieci neuronowe
Stany poznawcz@ Aktywacje reprezentaci

Wiedza

W Inteligencja: skojarzenia i rozumowanie.
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Kompresja muzyki (mp3) czy wideo (mp4) jest zwykle stratna,
zachowuje tylko istotne elementy.
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GPT(2017) = Generative Pteained
Transformes, czyli generatywne,
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Duch et al., Towards Understanding of Natural Language:
Neurocognitive Inspirations. 2007
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How transformerswork (The Financial Timeswsualstorytelling)
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https://ig.ft.com/generative-ai/
https://arxiv.org/abs/1706.03762

GPT skojarzy wszystko
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£ NEXT-GPT
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More modalities




