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Czym jest sztuczna inteligencja?



Inteligencjato tylko to,

Cczego jeszcze i
YAS LI2UNI TAR
systemy Al?

Hubert L. Drevius

What
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| Can’t Do
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ALGORITHMIC
THINKING

Al: definicja informatyka

Sztuczna InteligencjéArtificial IntelligenceAl)
02 RIAIFIO AYyF2NXIFGEalA TFayd
LIN2EOf SY562 REBETINE NBOKOKAS
Dawnief w oparciu 0 modelowanie wiedzy,

przedstawianej w werbalnie opisywany, symboliczny
all2asod [23FA1F A T0202Y

Obecnie(ostatnie dekady): A uczenie maszynowe,
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Uczenie maszynowe = akwizycja | reprezentacja wi¢nlpgszcze nie Al
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The third wave of Al OARPA
abstract
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Reasoning
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Pierwsza faIaSymboIiznaAI (GOFAI)
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systemach ekspertowych
Lepsze mikroprocesory/VLSI szybsze obliczenid lepsze Al

GR can solve a cubein 158.

No matter how complicated a cube is,
GR will calculate the best

solving pathin 0.01s
and solve it in less than 15s.

Gan356i, 400 PLN
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First wave stumbles GARPA

2004
# completed: o

2005
# completed: g

DARPA Autonomous Vehicle Grand Challenge
140 miles of dirt tracks in California and Nevada
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Uczenle statystycznedruga fala Al

Manifolds of handwriting oARPA
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Variation in handwritten digits T |
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Komunikat Komisji Europejskiej (4/2018):

Artificial Intelligence for Europ
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https://digital-strategy.ec.europa.eu/en/library/coordinated-plan-artificial-intelligence-2021-review
https://digital-strategy.ec.europa.eu/en/activities/funding-digital

Digitalinnovationhubs

HUBY INNOWACJI CYFROWYCH — UStUGI DLA MSP
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PROTOTYPOWANIE }/

INNOVATION DORADZTWO
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N
[\.

NIA

NIA e .

www. kpk.gov.pl
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2020, np. Smarthospitalof the future.

L




DIGITAL IN THE NEXT MFF: OVERVIEW

Digital Europe:

Capacities & roll out

Digital in Horizon Europe
R&D&I

High Performance Computing (HPC) 1. Digital under "global challenges"
Artificial Intelligence (Al)  Digital and industry cluster

. » Digital in other clusters - health,
Cybersecurity “ mobility, energy, environment, .
Advanced digital skills 2. FET Open under Open Innovation
Digital transformation and

interoperability €9.2 billion

. —

Connecting Europe
Facility - Digital

Connectivity “

» Distribution of works
* 5G roll out

» BB 4EU, Connecting communities B
» Synergies with Transport /Energy

N o ke N b

3. Research Infra under Open Science
> €12 bl||IOI‘I for dlgltal

—t

Creative Europe
MEDIA
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https://ec.europa.eu/digital-single-market/en/news/towards-vibrant-european-network-ai-excellence
https://ai4media.eu/
https://www.elise-ai.eu/
http://www.humane-ai.eu/
https://cordis.europa.eu/project/id/952215
https://cordis.europa.eu/project/id/952070
https://pp-rai.cs.put.poznan.pl/
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https://aiindex.stanford.edu/wp-content/uploads/2021/03/2021-AI-Index-Report_Master.pdf
https://aiindex.stanford.edu/vibrancy/
https://www.talentseer.com/2020-ai-talent-report
https://nips.cc/

Al w Polsce
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https://www.digitalpoland.org/assets/publications/przegl%C4%85d-strategii-rozwoju-sztucznej-inteligencji-na-swiecie/przeglad-strategii-rozwoju-ai-digitalpoland-report.pdf
https://aipoland.org/

Strategia rozwoju Al w Polsce

Wymagana liczba pracownikow Al (tys.) 2"6("8 specjalistéw:
200 - 194 _ o '
U Architekei Al 5 lat od dzisiaj E 1. Obecni studenci kierunkow Al
Analitycy danych 2.0soby z wyksztatceniem Al ale
150 - Bl wdrozeniowcy (IT) 137 - nie pracujace w zawodzie

3. Matematycy, fizycy, statystycy

100 - 4.Programisci

5.Specjalisci interdyscyplinarni

50 - 6.Sprowadzanie specjalistow z
zagranicy (Ukraina, Estonia,
o . Biatorus, Wietnam)
I I -

2018 2019 2020 2021 2022 2023 2024 2025

Konkurs naVirtualn ort.org. ARTIQ, NCBR/NCN;
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https://wib.port.org.pl/category/aktualnosci/

Strategia rozwoju Al

Modernizacja gospodarki

i podnoszenie innowacyjnosci branz

Mtode

Wsparcie publiczne
(granty, ulgi podatkowe, polityka)

‘\ Szkolnictwo wyzsze

Uiz Sa Sl m o)\ | .
innowacyjne firmy V A LR . , W & (badania i rozwdj talentéw)
' E \ | N ( & N . -" & ‘.l | z

przygotowane do SN\ P/ A )
ekspansji zagranicznej ® N 5 & &{{&

Inkubatory
przedsiebiorczosci

akceleratory, fundusze

Przedsiebiorcy

(w tym inwestycje z kapitatem
zagranicznym)




Doktoraty Al w Polsce

Liczba nowych doktoratow vs srednia (%)*
0O 20 40 60 80 100 120 140 160 180 200 220 240
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HEALTHCARE Al EQUITY FUNDING TRENDS

Healthcare Al funding bounced back after Q4 drop

Quarterly, Q1'15-Q1'20

Amount of funding (SM) Number of deals
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== 106 STARTUPS TRANSFORMING HEALTHCARE WITH Al

PATIENT DATA & RISK ANALYTICS
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Kogni
Nauki kognitywne

Biohybrydy

Blo NETle
Fizyka
Lab Kwantowa
neurc-
kognitywne

Info

Informatyka, inteligencja obliczeniowa/sztuczna,
uczenie maszynowe, sieci neuronowe


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

~10'% synapses/cm? ~10° neurons/cm?

* - o

~5X10% long range
axons @ 1 Hz

*

~104 neurons/
cortical column

*

Long-range

Microcircuit .
interconnects

Synapse Neurons

¥ ¥

CROSSBAR CMOS
JUNCTION SUBSTRATE

P

¥

LAMINAR
CIRCUIT

¥

HIGH SPEED BUS

5X102 transistors/
cm?
@ 500 transistors/
neuron

Layered cortical
circuits with ~10°
neurons/cm?

~1010 intersections/

cm? @ 100 nm pitch Multi-Gbit/sec

digital comms

DARPA Synapse project

Electronic Brain
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https://cerebras.net/
Neuromorphic Computing Future of AI.mp4
https://www.purepc.pl/intel-loihi-2-nowy-uklad-z-mysla-o-obliczeniach-neuromorficznych-jako-pierwszy-wykorzysta-proces-technologiczny-intel-4
https://spectrum.ieee.org/cerebras-ai-computers

WEF 4th Industrial RevolutionAl/neuro
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https://www.weforum.org/
https://toplink.weforum.org/knowledge/explore/4th-industrial-revolution
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Rozumowanie 199%szachyDeepBlue wygrywa w
szachy; 2016AlphaGowygrywa w Go;
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https://aiartists.org/ai-generated-art-tools
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STRUCTURE SOLVER

DeepMind’s AlphaFold 2 algorithm significantly
outperformed other teams at the CASP14 protein-
folding contest — and its previous version’s
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https://www.nature.com/articles/d41586-020-03348-4
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https://openai.com/
https://beta.openai.com/

Garudalools 2SBl

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

Al FOR SCIENCE

Garuda open,
community
driven, common
platform.
Aframework to
connect,discover
and navigate
through
applications,
databases and
services in biolog
and medicine.

MATHEMATICAL
MODELING
and SIMULATION STUDIES

Al for Science

KNOWLEDGE
AGGREGATION,
INFERENCE and

HYPOTHESIS

GENERATION

Artificial intelligence (Al) is poised to
change the way science is done. Our
work revolves around using the best
of Al technologies to the theme of
bettering our understanding of

biological systems.

TEXT, IMAGE AND VIDEO
UNDERSTANDING FOR
HEALTHCARE AND
BIOMEDICINE

MACHINE LEARNING FOR
BIG DATA IN HEALTHCARE
AND BIOMEDICINE

COMPUTATIONAL
PLATFORMS
for
SYSTEMS BIOLOGY (CPSB)

THEORETICAL
STUDIES
BIOLOGICAL ROBUSTNESS

FUNDAMENTAL SYSTEMS
BIOLOGY STUDIES
(YEAST, CORAL REEFS etc.)

SYSTEMS DRUG, COMBINATION
THERAPIES
AND THERAPY DESIGN


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

GAN, ‘Generative Adversarial Networks
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https://www.youtube.com/watch?v=gHbF-4anWbE
https://openai.com/blog/dall-e/
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AIVA YouTubehannel,Youtubed_etzmakeit happert, Op. 23
SoundCloud@hannel Spotify | Apple channel
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ON THE EDGE MIDNIGHT SUN
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Genesis AICENERATED ROCK MUSIC BY AIVA ORIGINAL COMPOSITION BY AIVA
vol. | for Piano and Symphonic Orchestra
3% (Vol. 3 from artificial Among the Stars (For ) On the Edge (.Al-Gerterate Midnight Sun
composer Aiva) Symphonic Orchestra and.. Ger.\e5|s Rock MUS‘IC by Aiva) Aiva
Aavn Aiva Aiva Aiva

[@8YT2YyAl . SSUK2 JSShbotaRAQBAOT 2 V|
Duch W|ntuition, Insight, Imagination and Creativity
IEEE Computational Intelligence Magazine 2(3), August 2007, $1. 40



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
https://www.telekom.com/en/media/media-information/archive/the-exciting-path-to-the-completion-of-beethoven-s-10th-symphony-635670
file:///D:/public_html/cv/07-Creativity-CIM.pdf
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Roboty
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Kontrola: sterowanie robotami
LYGStAaISyoO2l o0SKIFIgAZ2NIfyYyIlIY VI dzl
ProjektyCog MITtBrooks Ia, 1903.iCube(EU).
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Emocje
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Pickard 1995) budowa robota Kismet (Breazeal
HAnNnnov X NiEfdrneaty kg tféktywna ézyli
rozpoznanie, interpretacja, symulowanie emocji.
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Pop/Toyota trumpet robot.mp4
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https://www.youtube.com/watch?v=11nz9VdTryk
https://action.bot/
https://www.is.umk.pl/~duch/Wyklady/index.html
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Moral Machines
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AGlI= Artificial General Intelligence, = e,
Ol 8f A dzO1 'L HAStdz N» ope Q

BICA=Braininspired Cognitive
Architecture uniwersalna inteligencja

Duch,Oentaryq Pasquier

THOUSAND

Cognitive architectureswhere do we BRAINS

Y2 (AT (e i “\’* Neuromorphic electronics
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understanding the braif el (he brain Nature Electronics

4,635(2021Fr | SalLk O

Jeff Hawkins (2020). Uni+ Samsung Electronics.


https://www.nature.com/articles/s41928-021-00646-1




HEAVY BURDEN

Six categories of illness account for more than
half of the costs of brain disorders in Europe.
Indirect costs — such as working time lost to
illness — are responsible for about 40% of the
total financial burden.

essnm -
' €74.4bn

6105.2tn

TOTAL COST
(2010)

€797.7

ADDICTION Direct health-care costs IS

I €277 bn Direct non-medical costs [l
" | I £13.6 bn Indirect costs

ANXIETY DISORDERS

I £46.3 bn
€0.1bn

DEMENTIA
B €17 bn
I £00.2 bn

11

HEADACHE
B €9 bn
No data

inavePp

BILLION

; ‘E9‘3.9 bn

MOOD DISORDERS

R €26 bn
M €15.4 bn

PSYCHOTIC DISORDERS
I 29 bn

= Ng data
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BRAIN

INITIATIVE

BRAIN Funding

0@ Advance Opportunities
o—/g Z&/"\\l Neurotechnologies |
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&7 19L Accelerate the development and Support multi-disciplinary feams and

10— ﬂ o application of new neurotechnologies. stimulate research to rapidly enhance current
o
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neuroscience technologies and catalyze

innovative scientific breakthroughs.

Human Brain ProjecEUFlagship ObamaBRAIN Initiativg2013)
Brain Research througldvancinginnovativeNeurotechnologiess BRAIN
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Wzmocnienie

Multi-Site -
Electrode Array
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Wearableg Hearables

A New Era of
Hearing Devices




Neuropriming

MEASURABLE GAINS

See how pians, professional athletes, and top

Haloneuro.com
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