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przyznano Nobla (Cormadiounsfield 1979ComputerTomography.
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https://damsi.umk.pl/en/centre/neuroinformatics-and-artificial-intelligence/

Ostatnie-3-doktoraty

W KamilBonng Neural correlates of prediction errors during
reward and punishment learning (9/22, UMK2 NXzZ

w a A O Kdm@rowskiLocally specific human brain dynamics
automatically modeled using spectral features of MEG/EEG
signals (11/22, IPPT PAN, Warszawa).

W EwaRatajczakMicrostate neurodynamics in HRV biofeedback
(12/22, UMKE 2 NHzZ
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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

Lewin, Kurt

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

Kurt Lewin2 2 OA S O LJéééfgztzgmx alLlR2 oSOl y
A AOK I NPR2AAITASYZ | FAYALIANRGI Ye¢
t NI S2T OAl LRYAtRI & &Gl ylYA YSyidl
Rejony pozytywnejyalencjito baseny atrakcji neurodynamiki

a A IBKoLgwinPrinciples of Topological Psychol¢f936)

Conceptual Representati@hMeasurement of Psychologidabrceg1938)
Field Theory in Social Scie(t@51).
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BICA (Brauhinspired Cognitive
Architecture)uniwersalna inteligencja

HIPPOCAMPUS

Duch,Oentaryq Pasquier

Cognitive architectureswhere do we

go from here?
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understanding the braif e o o
Jeff Hawkins (2020). [SEoeTie
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Stary Y. 5.1 & cdarzenia mentalne

WET1 LR2GANT IO 12yaildNdHzide LAEOK2f 23A
obiektywne | mierzalne? Emergencja kontekstowa, czyli analiza fizycznych
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Neurodynamika Psychodynamika

1. hR 12YLMzi SNRPge OK aevdz I O2A y.SdzNP
2. hR ySdNB2oNI T 261 yAl. R2 &idlység YS
Metafora:dzYe a O 02 OASZ YSdzZNBReyl YA]lAC@
1 10e sy 2] 0 eyttekaBe ptzgstirzeniach psychologicznych.
Problemy A S Yl Y& R20NK2 TFTSy2)X3yha? 2 3A A

R.THurlburt& E.SchwitzgabelDescribing Inner Experience? MIT Press 2007.
E.SchwitzgabelPerplexities of consciousness MIT Press 2011.
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Zdarzenia mentalndN3HzO K &Y &alelttakie
W przestrzeniach psychologicznych

Duch. W. (2019) Mind as a shadownefuirodynamicsPhysics of Life Reviews
Special Issue "Physics of mind", Ed. F. Schoeller



https://doi.org/10.1016/j.plrev.2019.01.023
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w Attractor neural networks and concept formation in psychological spaces
Stockholm, 2002

Duch W. (2022) Concept Representation and the Geometric Model of Mind.
Studies in Logic, Grammar and Rhetosi¢ (60)



https://is.umk.pl/~duch/ref/PL/07/07-11-Neurod-umysl.ppt
https://is.umk.pl/~duch/ref/PL/14/14-Teorie%20spiskowe.pdf
https://is.umk.pl/~duch/ref/PL/18/1806-Kolokwia%20PAN.pdf
https://is.umk.pl/~duch/ref/PL/Jezyk/1009-pojecia-Krakow.ppt
https://is.umk.pl/~duch/ref/02/02-Attractor/Attractor-psych.ppt
https://sciendo.com/journal/SLGR
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Brains and evolution of culturdBt 2 | P02Z

Ladz2ial | JFastiwalNauRiwWarszawie, UW 2021.

' YR A0 A asl 39 wialigXidSNmalk R2 YR OISO,

t 2RYA 203 1 g A R 2XYZfazdo FilozdfigPolskiej. UAK 2015.

Perspektywy zrozumienia autyzmuMK 2017
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al GSYlF (el dsLAsy BEOKNI {56 HAMC D

KomunikacjaakorezonananiedzyY s | EI.I¢A\E A\lﬁzﬁ[.Humanisticum 2013
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https://is.umk.pl/~duch/ref/22/2211-Evolution-brains-culture.pdf
https://is.umk.pl/~duch/ref/PL/Swiadomosc/21-Swiadomosc-UW.pdf
https://is.umk.pl/~duch/ref/PL/Swiadomosc/18-Umysl-Mozg-Istota%20Swiadomosci.pdf
https://is.umk.pl/~duch/ref/PL/Swiadomosc/15-Podmiot%20swiadomosc%20wolna%20wola.pptx
https://is.umk.pl/~duch/ref/PL/17/17-ASD-Torun.pdf
https://www.is.umk.pl/~duch/ref/PL/17/17-Umysl%20w%20mozgu.pdf
https://www.is.umk.pl/~duch/ref/PL/16/1610-Matematyka-mozgi.pdf
https://is.umk.pl/~duch/ref/PL/Jezyk/1306-Homo%20communicativus.pptx
https://is.umk.pl/~duch/ref/PL/Swiadomosc/04-Swiadomosc.ppt
https://is.umk.pl/~duch/ref.html
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Memyto "jednostki informaciji kulturowej"

13

(Dawkins 1976).
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Amit, D. J. (1992). Modeling Brain Function:
The World of Attractor Neural Networks. CUP. &S

higher

Kanamarurl, FujiiH &AiharaK. (2013). A W ——
P LOS O N E : 8(1) , e53854 ) effect of top-down glutamatergic spike volleys to layer1



Symulacja

Emergenteural simulator:

Aisa B., Mingus, B., and O'Reilly, R
The emergent neural modeling system. ‘
Neural Networks, 21, 1045, 2008. P :l

Semantics

bSdzNR2ye Llzylid26S 1
jonowych. 3warstwowy model czytania: L "ol
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voxel [24,51,68] left

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

murder
murderer

2 K2fS FawlL FFTTOGAGAGE YILI F2NJ KS g2NR a

Each word activates a whole map of activity in the brain, depending on sensory feature
motor actions and affective components associated with this word.
Why such activity patterns arise? Brain subnetworks connect active areas.

http://gallantlab.org/huth2016/ andshort movie intro (A. Huth, Nature).

Can one do something like that with EEG or MEG?


http://gallantlab.org/huth2016/
https://aeon.co/videos/see-how-our-brains-group-words-by-meaning-in-surprisingly-complex-semantic-maps
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Wizualizacja trajektoril
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£ =10% of Max Dist
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t N} RI AgS BCeG IA X
é“‘[NBé NB | dzZNBy O
L2 R20ASZaltegl = 2
kosinusowejLJr NJ YS G N¥ &
zanurzenia, typu oscylaciji itd. £ = 20% of Max Dist

Varley, T. F., &porns O. (2022).
Network Analysis of Time Series:
Novel Approaches to Network
Neuroscience.

Frontiers in Neurosciencks. -
10.3389/fnins.2021.787068 x

50 100 150

£ =30% of Max Dist

For mathematically inclined:

Caputj L.,PidnebesnaA., & Hlinka, J.
(2021). Promises and pitfalls of
topological data analysis for brain
connectivity analysis. |
Neurolmage238, 118245. e Wl

50 100 150



https://www.frontiersin.org/article/10.3389/fnins.2021.787068

Reprezentacja t/f + atraktory

t NJV SNE g I )/S Wavelet transform
seazirse Of
A Fldegl 029

S signal, h wavelet
beta, da_n.eECoG: BCI ¥, time-frequency map
Competition Il . W,(s,7)= ..‘_:" f@h
Pracamgr. MSzupke

(2011), ZEGLab

Bump decomposition 1 /1

1.61618
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UnthresholdRPs for delta and theta bandszelectrode.

Distance scale changes parameters of the metastable states along diagonal, and
influence nonlinear parameters. dz] Fuéman build8BrainPuls¢ools for analysis
of RPsThis movieshows changes of t/f spectra, RPs and STFT power spectra.



RP_SFT_concat-Fp2_CP6_n10.mp4

EEGnalysis

W EEG data, 128 channels, recursion graphs, power spectrum for two
electrodes, information flow and correlations between brain regions
O _dzl I al CdzNXI yuO @



PAC_IMtest_inverse_circle_coh_8.0-12.0hz_vmin0.7
0.00

Od_ROfrhy
1086 ROt
Pi0p g™

R 2
R

€hes
“v_:mq s

——

—

—

- —

——

—_— »

p— X
CTF_HOLrh
{TE2a_ROMth

RA% ROGIH

— F327ROIM

— APFGD ROLiy

R : 3 Ftrm

—) R:l_loxm

3¥

P A
Va0l
RS

€ n
[} oS

!
& %3
o Q5
g 3
< E

1.00

0.95

0.90

0.80

0.75

0.70



|

1116
0

100 200 100 200

Input signal

output (or
teacher)

dynamlt_:al signal
va reservoir




N0 NJ | e

ala hears N alaorcve
KOThibugh deep learning, it not only Understands 1€S
individual objects, like koala bears and motorcycles,

Dalle2, ImagenMidjourneyA mMnn AYYy&@OKH hoNI T &8k a



g2 //' :
{AS0 Yy SdzNP yzi e ..
YAEf AL NRé LJ M0
LI2GNJI FA LIR2OL
tekstowy z obrazami.

hoNIT 1A LI2g:
The painting American
Ghotig with two dogs
holdingpepperonpizza
Insteadof thefarmers
holding apitchfork

————
- .

o
YI B RS dzNHzO K 1| E HREN
LINRE IANI Ydz (¢ PO (@ @)
gSNAR2t X 065




2 8206 NI 1 VAL
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WE1lF 2Saud NRBftlF ge2o0NJIJTYA A 2 1TAS a
W Imagery agnosiaKU Leuven 2016

wasl IA A adzZ @]l ¢2NHzZE tI OFO 5N6
W Imagery Agnosia: what goes on in my headofun 2009

w Consciousness, Imagery and Musient 2008

Duch W |ntuition, Insight, Imagination and Creativity

IEEE Computational Intelligence Magazine 2(3), August 200

Duch W(2013)! Ydzl 2 22 NRH RSVKADslg 1 aANDO
Neuroestetykamuzyki, wyd. PTPN

Duch W. (2022)magery agnosia and its phenomenologynnals of
Psychology -7



https://is.umk.pl/~duch/ref/16/16-Imagery%20agnosia.pdf
https://is.umk.pl/~duch/ref/09/09-Imagery%20Agnosia-Torun.ppt
https://is.umk.pl/~duch/ref/08/08-Consc-Imagery-Music.ppt
file:///D:/public_html/cv/07-Creativity-CIM.pdf
https://fizyka.umk.pl/publications/kmk/12-Amuzja%20wyobrazeniowa.pdf
https://doi.org/10.18290/rpsych21242-5s

t I y')\ | N 'IHEBMIN

Y. ,ﬁw
ook
Fundamenty e R

W bSANRAYF2NYFG&TF A Ysi 3Aod -
w aSOKFYyAT YeY O1S32 yAS NRIdzyaASyesx 02 ait o
wW Modele komputerowe | rozumienie neurodynamiki.

WES2NRS aLAAaA126S A IOt o621AS LINI S| 2

w Al: modele fundacyjne.

- wn\-v

Technikalia

W !'YFtAT Il &ade3aylFroOsgz 1 0202y21 0632 NB{dNByoOal =
() Zaburzenia, diagnostyka i terapie.

Wwt2R3IENRIYAS dzYeé aodzo

w BCIli aplikacje.



Memy | spiski

Recipe for a conspiracy theory. Memes and neurosci®EAIIS
UMK,¢ 2 NH@22.Recordingpbn YouTube

Mental states in brains and computerSANCKrakow, 23.05.2022.
Dlaczego wierzymy w religie i teorie spiskowe? w= & ¥ B-2 O
Religia, Konferencja KognitywsfiReligioznawcza, UJ 2014

Memyg Y5 |.NeuoOffani& L Y2y FSNByOa2l { {dz
Kognitywistyki, 2012

Attractor neural networks and concept formation in psychological
spaces Biainspired Computational Models of Learning and Memory,
Lejondalcastle, Stockholm, Sweden 2002

o o o Io  I»

Duch W. (2021 Memetics and Neural Models of Conspiracy Theories
Patterns. Cell Press.



https://is.umk.pl/~duch/ref/22/2203-Conspiracy%20and%20memetics.pdf
https://youtu.be/h_Gwzp_4Vts
https://is.umk.pl/~duch/ref/22/2205-SANO.pdf
https://sano.science/seminars/wlodzislaw-duch-mental-states-in-brains-and-computers/
https://is.umk.pl/~duch/ref/PL/14/14-Teorie%20spiskowe.pdf
https://is.umk.pl/~duch/ref/PL/13/1305-Memy-neuronus.pptx
https://is.umk.pl/~duch/ref/02/02-Attractor/Attractor-psych.ppt
https://doi.org/10.1016/j.patter.2021.100353
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Memoidy X
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The rapid freezing of high
neuroplasticity (RFHN) model.
Przetrenowanie => hamowanie
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Duch W. (2021) Memetics and Neural Mode
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AGI= Artificial General Intelligence, ~ e
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BICA=Brainlinspired Cognitive
Architecture uniwersalna inteligencja

Duch,Oentaryq Pasquier
Cognitive architectureswhere do we |[EEdyAteo

go from here” K. Neuromorphic electronicszyli
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https://www.nature.com/articles/s41928-021-00646-1

Modele fundacyjne

Confabulation
Theory

Computation used to train notable AI systems T Mk o s

Computation is measured in petaFLOP, whichis 10 floating-point operations.

LIMEAR & Select systems

Megatron-Turing MLG 5308, ® % Domainof Al

1 billion . P B Drawing
AlLlGHe @ I Drivi
a &

P -~
.AlphaEs Paster f‘lﬁ'hEStcl

100 million Megatron-BERT - PanGu-
d&lﬁhaZ&rD -.gga ren Ec @

B Games
B Languzge
e . W Multimodal
10 million SNMT , edEEAgrkMe GPT-Neo W Other
BigGAN-deep 512x512 CPMr. ®e  ® @ Recommendation
P e &' riarge W Robatics

1 million = ; » ®
AlphsGo Fan gFT Jmoebatet-A(F=44%8)  p) o021 W Speech
a ® W Vision

EfdnhaGﬂ.Ler_-

e i
100,000 ook EMASHEL-S E.n\:kh',h:lFGh':!‘
, ® ProsoylessMAS
JMISRA (C,PReLU) ® ® ® g
[-]

®
- 3
10,000 SRPiet gransformer _J_M phax-1
-D%:mpledweight decay regy larization
®

Jun Jun
15, 29

Sparss aII-MLF‘. 2009 2022

.RNNsee‘l;ch-SD‘
1,000 %‘ lizinz C
Alexlet isualizing CHks .
L . » aHlu:Ie and Sesk
fitosis

-Henabi 4 player

8
100 wKI\'i LiA + R 400510 (WSJ) -R-FCN

.‘v"'."ordz\.-’ec (larze)

10
RN 500/10 +RTOS LM (NIST RTOS)
L]
GPU DBMs
=]

.Feedfcrn'.rard R}
.-fr-layer MLP [MMIST) HDC«:pSia:k

Jun 15,2009 MNov4d, 2011 Jul 31,2014 Apr 26,2017 Jan 21, 2020
Publication date

1

.tlmagr: generation

Source: Sevilla et al. {2022) OurWorldinDatzorgftechnological-change « CC BY
Mote: Computation is estimated by the authors based on published results in the Al literature and comes with some uncertainty. The authors expect the estimates to be correct within a factor of 2,
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Przyspieszenie ...

Exponential Growth of Neural Networks

Memory and compute requirements 1000x |arger models
2018 2019 W eriran 1000x more compute
In just 2 years

100,000

® GPT-3 (1758B)

e 15(11B)

e 1-NLG (17B)

Today, GPT-3 with 175 billion
params trained on 1024 GPUs for 4

months. OpenAl

o BERT Large (340M) MS+NvidiaMLM, MSFT models
e BERT Base (110M) Tomorrow, multi-Trillion parameter
models and beyond.

e Megatron-LM (88B)
e GPT-2(1.5B)
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https://ourworldindata.org/grapher/ai-training-computation

What is the capital of
France?

Paris. (;

63 Can you write me a poem?

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

% i@

h >
A cat that is sitting next
; - = : ror to a brick wall
- i &, W %

Figure 1 | A generalist agent. Gato can sense and act with different embodiments across a wide range of
environments using a single neural network with the same set of weights. Gato was trained on 604 distinct
tasks with varying modalities, observations and action specifications.
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Mobile Manipulation PaLM-E: An Embodied Multimodal Model Task and Motion Planning

<emb>

Given <emb> ... <img> Q: How to grasp blue block?

e ® g » :
y : ‘r!- . \ ) t
' ‘; < : i : 2 ViT A: First grasp yellow
- ; g ' B o o~y block and place it on
* =\ - the table, then grasp
s Yy J the blue block.

Tabletop Manipulation

R : 2 <img>
<img>. 3. Pick the green rice s
chip bag from the drawer and place it on the Control A: First, grasp yellow block and ... Push the green
couie: star to the bottom left.
Visual Q&A, Captioning ... Language Only Tasks SFeP 2. Push the green
circle to the green star.
<img> <img> i
S " llaphdd A dog Jump|ng s € { 2¢C Atlantic.
J>#000D&  overahurdieata Embodied language W , 6696.
m—-ﬂﬂ dog show. models are the future of ‘ o
natural language be used to guide a robot’s actions.

Figure 1: PalLM-E is a single general-purpose multimodal language model for embodied reasoning tasks, visual-language task:
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Outside Knowledge Visual Question Answer

Vehicles and Brands, Companies Objects, Material and ; s
: : n r n king and F
Transportation and Products Clothing Sports and Recreatio
| PR IR TTTE .
Domea = ‘_| = N <

Q: What sort of vehicle uses Q: When was the soft drink Q: What is the material used Q: What is the sports position Q: What is the name of the
this item? company shown first created? to make the vessels in this of the man in the orange shirt? object used to eat this food?
A: firetruck A: 1898 picture? A: goalie A: chopsticks

A: copper

=3

Sendreho o), People and Everyday Life Plants and Animals Weather and Climate
Language and Culture
iRz
y "‘* ‘fg‘% - S G ' '
. : o - o > oo

Q: What days might | most Q: Is this photo from the 50's Q: What phylum does this Q: How many chromosomes Q: What is the warmest outdoor
commonly go to this building? or the 90's? animal belong to? do these creatures have? temperature at which this kind
A: Sunday A: 50’s A: chordate, chordata A: 23 of weather can happen?

A: 32 degrees
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https://www.youtube.com/watch?v=11nz9VdTryk
https://action.bot/
https://www.is.umk.pl/~duch/Wyklady/index.html

Bina48 1:ProjekiLife Naut

o2l dzrﬁiéomiléxdwoﬂzenié yhdiconel | O 2 A
YeOK LA YXAZU| OCDORBDEKEOKET 1



Neuromorflcznekomputery/roboty
‘. T B




GPTchao teoriach spiskowych €
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GPTchab teoriach spiskowych ©GPT-3

An Al that understands?
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DanielDennetti GPTchat

Creating a Large Language Model of a Philosopher
EricSchwitzgebelDavidSchwitzgebelAnna Strasser
https://arxiv.org/abs/2302.01339
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Fenomika neuropsychiatryczna

2008: The Consortium for Neuropsychiatric Phenomics

Od genow do sieci heuronow do spatisl scales [
mechanizmow poznawczych i do | | -
ich zaburzen.

Wyjasnienia na wielu poziomach,
skale czasowe od pikosekund do lat, [FEGES
rozmiary od nanometrow do metra

— RDOC NIMH. s lincores

munules
(HF)

Neurodynamika, sieci neuronowe
sg na srodkowym poziomie, mozna
badac ich aktywnos¢ metodami
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neuroobrazowania jak i za pomocy [N P millzcconds
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Zewnetrzne wptywy: epigenetyka,
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Wtodzistaw Duch

Lab. Neurokognitywne, Interdyscyplinarne Centrum Nowoczesnych Technologii

Centrum Doskonatosci ,,Neuroinformatyka i Sztuczna Inteligencja”,
Katedra Informatyki Stosowanej, INT WFAIS,
Uniwersytet Mikotaja Kopernika w Toruniu

Google: Wlodzislaw Duch

XXXIX Szkota Zimowa IF PAN Dysfunkcje
metaboliczne a choroby osrodkowego ukfadu nerwowego, 2-4.03.2022



