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Czym jest
sztuczna inteligencja?




Inteligencjato tylko
to, co jeszcze nie
LJI2 0 NJ TAD

systemy Al.

Hubert L. Drevius
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Al: definicja informatyka

Sztuczna Inteligencja (Artificial Intelligence, Al) to dziedzina nauki
Zzaj mujagca si e rozwiagzywaniem zagad
niealgorytmizowalnych.

Dawniej: w oparciu o modelowanie wiedzy, przedstawianej w werbalnie
opi sywany, symboliczny sposdédb, gt o
na poziomie koncepcyjnym.

Obecnie( ost atnia dekada): Al jest nie
maszynowym, czyl. rozpoznawaniem o
duzych zbiorach danych, funkcjom r
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Hype Cycle for Emerging Technologies, 2018
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Digital Twin
Biochips
Smart Workspace

Brain-Computer Inferface
Autonomous Mobile Robots

Smart Robots

Deep Neural Network ASICs
Al PaaS

Quantum Computing
Volumetric Displays
Self-Healing System Technology

Conversational Al Platform
Autonomous Driving Level 5

Blockchain for Data Security

Neuromorphic Hardware
Human Augmentation
Knowledge Graphs
4D Printing

Artificial General Intelligence

Smart Dust
Flying Autonomous Vehicles

Biotech — Cultured or
Artificial Tissue

Deep Neural Nets (Deep Learning)

Carbon Nanotube
loT Platform

Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Mixed Reality

Augmented Reality

Plateau will be reached in:
@© less than 2 years
. 210 5 years

@ 5to10years
/\ more than 10 years

As of July 2018




Emerging Technologies, 2019

)

Al PaaS

e Gartner Hype Cycle

Edge Analytics, '
Autonomous Driving Level 5\
Low-Earth-Orbit Satellite Systems i
Edge Al ™ 6
Explainable Al )
Personification____ ~
Knowledge Graphs - Next-Generation Memory
Synthetic Data— " 3D Sensing Cameras
Light Cargo Delivery Drones ——
Transfer Learning —__ Emotion Al
Flying Autonomous Vehicles -
Augmented Intelligence — — Autonomous Driving Level 4
Nanoscale 3D Printing

Graph Analytics

Decentralized Autonomous ——
Organization
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DigitalOps
Generative Adversarial < Adaptive ML
Networks
Decentralized Web - O

—
AR Cloud Immersive Workspaces

Biotech - Cultured
or Artificial Tissue

Peak of
Innovation Inflated Trough of Slope of

Plateau of
Trigger Expectations Disillusionment Enlightenment

Productivity

-
Plateau will be reached: Tlme

less than 2 years @ 2toSyears 5to 10 years (O more than 10years @ obsolete bafore plateau As of August 2019

Al Platform as a Serviedl PaaSExplainabléAl, ThrustworthyAl




Possible applications for Artificial Intelligence
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Natural language Deep Learning Simulation
Virtual Personal processing Modelling Machine
Assistant Translation
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Graph Analytics  Image Analytics  Internet of Robotics & Machi.ne
Things Soft Robotics Learning

source statista via @mikequindazzi
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World Economic
Forum
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https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

Global Transformationdth IndustrialRevolutionWEF
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Virtual and Augmented Reality

Sensors
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https://toplink.weforum.org/knowledge/explore/4th-industrial-revolution

AMDZ
High-Performance Computing Milestones (1960-2019)

Floating point
operations

per second I |
[2019: exaFLOP Barrier To Be Reached? }—J—

1x10" : :
2018{Summit OalRidge

2009: Cray XTS-HE Goes Live

20089: First World-class GPU-powered Supercomputer
‘ 2008: PetaFLOP Barrier Broken

2005: Millennium Run Simutiation

l
2003: Human Genome Mapped }—

teraFLOP {1999: ASCI Blue Pacific Goes Live |

1x 10"

[1984: M-13 Supercomputer }V

1x10° |

/Q 1976: Cray 1 Goes Live
| |

' l |
1x10° %ﬂlvac LARC Goes Live |

kiloFLOP

1x10°

1993: CM-5/1024 Supercomputer |

1960 1970 1980 1990 2000 2010

©2010 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, combinations thereof,
are trademarks of Advanced Micro Devices, Inc. All other trademarks are the property of their respective owners.
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# Atomic Scale and Single Molecule
Logic Gate Technologies (AtMol)

2020chips
5nm =25 Si
atoms 2-3 inlayer
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Interconnection machines

* The raise up of UHV atomic scale

* Heat dissipation in nanometer-scale ridges
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Kogni
Nauki kognitywne

Biohybrydy

Bio

Nano
Fizyka
Lab Kwantowa
neuro-
kognitywne

Info

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


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

- NEUROMORPHIC g
. »* COMPUTING CHIP d

P *  THE NEXT EVOLUTION IN Al
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Neuromorphic Computing Future of AI.mp4
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Pierwsza fald&ly dz2t OA S aeé

The first wave of Al ofRea

Engineers create sets of rules =
to represent knowledge in I~ H 30
well-defined domains DN‘“’A {jrear

The structure of the knowledge is defined by humans
The specifics are explored by the machine

|l nzyni eri a wiedzy, systemy eksperto
przygotowuja reguty dla algoryt moéw,
kombinacji el ement ow wiedzy rozwi gz
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First wave stumbles DARPA

2004
# completed: o

2005
# completed: g

DARPA Autonomous Vehicle Grand Challenge
140 miles of dirt tracks in California and Nevada

Roboty muszg naj pierw nauczghi@zysi e p
dzwi ekgnaty, a potem uzywac¢c je wW pr
2007: Urban challenge, 100 km po mi



Druga fala Al: uczenie statystyczne

The second wave of Al oRRPA

Statistical Learning

Model e danych opracowane na podstaw
I al gorytmow uczenia maszynowego, t
Problem percepcji rozwiazany dzi eki
Zzostaje potagczeni e zZz rozumowani em.
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1999 2002 2011 2011

AIBO ROOMBA SIRI WATSON

Sony launches first First mass produced Apple integrates Siri, IBM’s question

consumer robot pet dog autonomous robotic an intelligent virtual answering computer

AiBO (Al robot) with vacuum cleaner from assistant with a voice Watson wins first place

skills and personality iRobot learns to navigate interface, into the on popular $1M prize

that develop over time  and clean homes iPhone 4S television quiz show
Jeopardy

aSuzRe (1flae¥FAllO2A A LINB3Iy2I
| FaG2a2é!l yAAbQRooNRitd2 (0 s5a8lY] A | Y
naturalnego §ir, GoogleNow, Watsonitd).



-0 AlphaGo

2014 2014 2016 2017

EUGENE ALEXA TAY ALPHAGO

Eugene Goostman, a Amazon launches Alexa, Microsoft's chatbot Tay Google’s A.l. AlphaGo

chatbot passes the an intelligent virtual goes rogue on social beats world champion

Turing Test with a third  assistant with a voice media making Ke Jie in the complex

of judges believing interface that completes inflammatory and board game of Go,

Eugene is human shopping tasks offensive racist notable for its vast
comments number (2'7°) of

possible positions

t 2gachatidgdzd e 6 yS LINI ST £ AO1 yS
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strategicznych.
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Al/DNN wszystko zmienia

1997¢ szachyDeepBlue wygrywa z Kasparowem.

2011c¢ IBM Watsonwvygrywa z dwomanistrzami
teleturnieju Jeopardy(VaBanqueg

2015¢ zrobotyzowane laboratorium + Al odkrywa
] OASO1{A 3IASYySiGedl ySkaedayl

AND 2016¢ GoogleAlphaGonvygrywa z LeSedolem
DEEP BI.UE 2017 Libratusé / a0 & 3INBGL T ¢t d:
a OpenA @ ANE Gl ¢ 5201 wH
2018¢ WatsonDebaterwygrywa z filozofami.
~ 2. . < - , - A
i . y 2019¢52 U H R NStaicEaff A 6 IXZ O2 |

00:34:31)*



Artificial General Intelligence (AGI), Memphis 20(




Alpha Go Zero

Elo Rating

30 35

=== AlphaGo Zero 40 blocks  ee=ee AlphaGo lLee  eeees AlphaGo Master
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Dota 2

Goalll OKé A AYyyS 3ANER LA IYyal2¢
520t W geYl I LXLFy26FLyAlZ gé
NERI 25 4,2RI Bl ®BY ¥R S |0l {356%
Zzrozumienia intencji przeciwnil@to gra otwarta

OpenAll ¢ & O A11201& Ddwoma profesjonalnymi graczami w
Dota2Boty| 2y G NBf 24 yS LINI SI LINE:
AYVYDND ¢SNAE A LENENIIOEERNO |1 S 4&:

Learned Bot Behaviors"



https://blog.openai.com/dota-2/
https://youtu.be/wpa5wyutpGc

StarCraftl

StarCratft Ito jedna z najbardziej popularnych gier RTS {iese
strateg = gl 0yl 2Said ROdA2FlI 241
LINE ANJ Ydz 23aINF YAOI 2y2 o6& RIS
iInformacji o sytuacji. Z019AlphaStaDeepMingd wygrywa 5:(z
Ro2Yl Ol 202 dgcavi pedMIwojéj Wygrane.
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algorytmom z krytykiem ¢ =) “'

AlphaStat.J2 { I T I O
Cstrategie i techniki walki
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https://spectrum.ieee.org/tech-talk/robotics/artificial-intelligence/deepminds-ai-shows-itself-to-be-a-worldbeating-world-builder
https://spectrum.ieee.org/tech-talk/robotics/artificial-intelligence/deepminds-ai-shows-itself-to-be-a-worldbeating-world-builder
https://spectrum.ieee.org/tech-talk/robotics/artificial-intelligence/deepminds-ai-shows-itself-to-be-a-worldbeating-world-builder
https://spectrum.ieee.org/tech-talk/robotics/artificial-intelligence/deepminds-ai-shows-itself-to-be-a-worldbeating-world-builder
https://spectrum.ieee.org/tech-talk/robotics/artificial-intelligence/deepminds-ai-shows-itself-to-be-a-worldbeating-world-builder

This Al has been debating real humans -
and doing a pretty good jOb

Pierwsze publlczne debaty 6/2018 wygrane | ostatnia 2/2019 przegrana
AlT@& 61 NIG2 ¢&LA SN I 0dzRdS0dz S|

A Czytelemedycynd 2 6 A Yyl 06&d8 &l SNB12 dze
A/T@&@ LIRIONI SoyS an adoaaliRAIl Rt 1



https://www.youtube.com/watch?v=FmGNwMyFCqo
https://www.research.ibm.com/artificial-intelligence/project-debater/

DeepFakeVideo
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NovaDeepfakeVideos Are Getting Terrifyingly Real

How DeepfakeVideos Are Madg¢ NBC NewdNOW

WFE{1 02 6LIOeYyAS

To nie tylkoaCambridgeAnalytica
LJ2 Y | 3 Are8nipanig & 3 NJ
peo02NE Ol & R2L
Brexitb ¢ NI | 2D ge A
RlyeOK R 2 auSN

Reference Our Result


https://www.youtube.com/watch?v=T76bK2t2r8g
https://www.youtube.com/watch?v=T76bK2t2r8g
https://www.youtube.com/watch?v=T76bK2t2r8g
https://www.youtube.com/watch?v=T76bK2t2r8g
https://www.youtube.com/watch?v=jlBNF1SucLo
https://www.youtube.com/watch?v=jlBNF1SucLo
https://www.youtube.com/watch?v=jlBNF1SucLo
https://www.youtube.com/watch?v=jlBNF1SucLo
https://www.wikiwand.com/en/Cambridge_Analytica
https://www.wikiwand.com/en/Cambridge_Analytica
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https://www.youtube.com/watch?v=hWDTH0hn540

Digital Me

Introducing D[g[ta[ ME

Toward Digitalizing Everybody In the World

ﬁ%
digital Me (DM}o projekt Microsoft, zbieranie cyfrowej
AYFT2NX¥IO2A 2 RIyS2 2&820AS o¢e
NBELINBI Syida26F0 A T FaoatLR2sl O ¢


https://www.microsoft.com/en-us/research/project/digital-me/
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http://lnco.epfl.ch/realism
http://lnco.epfl.ch/realism
https://youtu.be/uflTK8c4w0c?list=WL&t=177
https://youtu.be/uflTK8c4w0c?list=WL&t=177




Asystencli personalni

Personalni asystenci, czyli agenci programowiofated Personal
Assistant albo IntelligentPersonalAssistant albo Wirtualny Asystent.

Ranking 6/2018: Googhow, Sirj CortanaZeroth NuanceDragon Gb
VIV,Braing Svoice HeyAtheng Alexab 4 R2Ydz 2F 12 ! Y

/ 2N T oFNRIAS2 &LINI 6ySs AUSNRS
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Program (PDFprezentacjgdD1 t 1 6 orazQol tt'tl ¢50 (2005H t t ¢

Projekt HIT na NTU w Singapurze (2003).



http://www.is.umk.pl/~duch/Wyklady/Krotkie/Boty/05-Boty.pdf
http://www.is.umk.pl/~duch/Wyklady/Krotkie/Boty/BytyWirtualne1.ppt
http://www.is.umk.pl/~duch/Wyklady/Krotkie/Boty/BytyWirtualne2.ppt

DREAM topevel architecture

Web/text/
databases interface

\ Text to

NLP speech
functions 7
Natural input A v
modules <\> y Behavior Talking
Cognitive control [T ° head
functions
: / Control of
Affective devices
functions
Specialized
agents

DREAMproject (2003), focused on perception (visual, auditory, text
inputs), cognitive functions (reasoning based on perceptions), natural
language communication in well defined contexts, real time control of the
simulated/physicalhead. Now A mazon, GooglNowinwalchese& ¢



Biomimetic-robot-Hanson.mov

Bina48i ProjektLifeNaut

Rekonstrukcj) a umyrsndfiles, tvorzaeme nondcioes: | |
samoswi adomych |psatmdtetay farcoyweyhg h my.s |
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Channelnewsasia: Becoming-human. Unnatural-genius

Dyskusjddarar/ Ruttew Davos2020.
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https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.channelnewsasia.com/news/video-on-demand/becoming-human/unnatural-genius-11331260
https://www.youtube.com/watch?v=eOsKFOrW5h8
https://www.youtube.com/watch?v=eOsKFOrW5h8
https://www.youtube.com/watch?v=eOsKFOrW5h8
https://www.youtube.com/watch?v=eOsKFOrW5h8
https://www.youtube.com/watch?v=eOsKFOrW5h8

Sterowanie ruchem wymaga
percepcji i kontroli wielu ruchomych
Of tT OAd WSaid (2
20SOYAS NRo2Gé Y2
podstawie obserwacji zachowania
| 6ASNI RO € dzRT A A

Stanford- akrobacje helikoptera
Kontroler trenowany na obserwacu
I 1T NB O I O2A LIAf 205 ¢

Boston Dynamics roboii | 21 R 2

AtlasParkout
CheetalrobiT A 1 2 G |
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https://www.youtube.com/watch?v=VCdxqn0fcnE
https://www.youtube.com/watch?v=fRj34o4hN4I
https://www.youtube.com/watch?v=_sBBaNYex3E
https://www.youtube.com/watch?v=_sBBaNYex3E
Mini Cheetah jumps.mp4
Mini Cheetah jumps.mp4
Mini Cheetah jumps.mp4
Mini Cheetah jumps.mp4
https://youtu.be/dKjCWfuvYxQ?t=59

Emocje
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Pickard 1995) budowa robota Kismet ([Breazeal
HAnNnnovZ NiEdrniatyka Bféktywna azyli
rozpoznanie, interpretacja, symulowanie emaocii.

Reakcje emocjonalr@ Prostsze
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medyczne, naturalne interfejsy.
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https://youtu.be/UFkItzIC02g?t=123
https://youtu.be/UFkItzIC02g?t=123
https://youtu.be/UFkItzIC02g?t=123
https://www.youtube.com/watch?v=H6Z2n7BhMPY
https://www.youtube.com/watch?v=H6Z2n7BhMPY
Pop/Toyota trumpet robot.mp4




Flow Machines

by Sony CSL

http://www.flow -
machines.com

Software{ 0 5 NB
uczy
Zaprogramowana jest
Geftl12 Yz20é
dzOl 86 @
Learning tcCreate
(Lrn2Cre3EU FP7

| inne projekty.



http://www.flow-machines.com/
http://www.flow-machines.com/
http://www.flow-machines.com/
http://lrn2cre8.eu/
http://lrn2cre8.eu/
https://www.youtube.com/watch?time_continue=3&v=LSHZ_b05W7o

Generativermusic

oPopcorrg Blot Butter hit from 1969,
Created through computer analysis of various melodies.
Computer helping human musicians

Musicians learn by hearing amaghlyzing
Why computers should not do the sam#/ith access to all music in the world?

Algorithmic musicJohnCagelannisXenakis..
hittp://en.wikipedia.org/wiki/Algorithmic_music

LucasfilmGames' gr&allblaze® My HO dzd @ ¢ Ol | 2 Y LJdzi
jazzowej, Xbox improwizuje na zadane tematy.

Generative musidBrianEnostarted to experiment iri 975!
http://en.wikipedia.org/wiki/Generative_music

Examples of generative music
http://imusic.ci.qut.edu.au/[/mMusic.html



https://www.youtube.com/watch?v=YK3ZP6frAMc
http://en.wikipedia.org/wiki/Algorithmic_music
http://en.wikipedia.org/wiki/Generative_music
http://jmusic.ci.qut.edu.au/jmMusic.html
http://jmusic.ci.qut.edu.au/jmMusic.html

From inmages to music

Can music be composed converting images?

Example ¥ A Yy thaeiaKomposet LauriD NJ : K y
Synestesi&oftware Music
o glyld G2 aK2g OGKFG Ay TFdzidzZNBE O2YL

TurkuArchipelaggFog Sakurag interesting
composition$
Can computer reallgfeele music?

Gretaist trying ...



http://www.synestesia.com/2007/arsnet07.html
http://www.synestesia.com/2007/arsnet07.html
http://www.synestesia.com/2007/arsnet07.html
Turku Archipelago.lnk
Turku Archipelago.lnk
Greta-emotions-music.lnk
Greta-emotions-music.lnk
Greta-emotions-music.lnk
Greta-emotions-music.lnk
Muzyka/gretamusic.avi

Aaronexamples
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Meeting On Gauguin's Beach, Aaron, with Decorative Panel, 1988
Oil 1992

Basic principles of compositisirandomization See more here
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Liberty & Friends, 1985 Mural, Capitol
Ink Children Museum 1980



Newy Remibtrandt

Next RembrandtProject

w RembrandtvaRijny  YI £ 26 O onc LJ2 NI
zeskanowane w 3D (ok. 150 GB).

w; 0eglano IVLo62]1A0K &aASO
al Ol Sd502e OK USOKYA]Z
w Stworzenie nowego portretu w stymemprgnda
| 2t 02 21 P pnn d2RIAYZ MmNy
w5 NHz]l ¢ e Yargdfary. mo

A Y S
NHzO K


https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/
https://www.nextrembrandt.com/




trNd - 8 De€pArR

- AT | ’ P 2
o - - . - 2J !
e i \ \ " . .
i 3 . - o ] e Bhat y o
Wy svam Lol - S 7 A |
o)
@

https://deepart.io/latest/ Deep! NIIZ Gog2NI & 20NI T @&
LAGatys ASEcker M Bethge A Neural Algorithm of Artistic Sty{2015)
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DeepArt




https://deepart.io/latest/ DeepNeuralNetworks,DeepDream
LAGatys ASEcker M Bethge A Neural Algorithm of ArtistiStyle(2015)
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DeepArt

https://deepart.io/latest/ DeepNeuralNetworks,DeepDream
LAGatys ASEcker M Bethge A Neural Algorithm of ArtistiStyle(2015)
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DeepNeuralNetworks,DeepDream

LAGatys ASEcker M Bethge ANeural Algorithm of
Artistic Style(2015)
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Deep Dreamfantazje sieci neuronowych

GoogleDeepDreani DeepStyle iGenerator
LAGatys ASEcker M Bethge A Neural Algorithm of ArtistiStyle(2015)
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