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dosahneme superinteligence?

a pokud ano, bude to dobre?
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dosahneme superinteligence?

Never

in 300)
Vears

In 10
Veurs

in 50
years

In few
decadeys

When will Al surpass human level?
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Definsiely Probabiy Highly Probably Definirely
L) bad uncertain woud o

If superhuman Al appears, will it be a good thing?



jak vznika Al?

vytvarime substrat, nad nimz inteligence vyvstava




umela inteligence

prehnané ocekavani v 50. letech

“We propose that a 2 month, 10 man study of artificial intelligence be carried out during the summer of 1956 at Dartmouth
College in Hanover, New Hampshire. The study is to proceed on the basis of the conjecture that every aspect of learning or
any other feature of intelligence can in principle be so precisely described that a machine can be made to simulate it. An
attempt will be made to find how to make machines use language, form abstractions and concepts, solve kinds of problems

now reserved for humans, and improve themselves. We think that a significant advance can be made in one or more of

these problems if a carefully selected group of scientists work on it together for a summer.”

John McCarthy, 1956




Deep Blue vs. Garry Kasparov

logicko-symbolické paradigma Al
- v kognitivnich védach jako hypotéza CRUM
expertni systémy a prohledavani stavového prostoru

vrcholem je Deep Blue (1997)
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Prohledavani stavoveho prostoru
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Prohledavani stavoveho prostoru




Prohledavani stavoveho prostoru




Searlav Cinsky pokoj
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Searlav Cinsky pokoj

FTER .
*‘m’%‘\'&v MiT AL LAB

AUTHOR,, CIRCA 1980

1 See! You USE
YOUR UNDERSTANDING

THE SYMBOLS ARE

JUST MW\NGLESS SQUIGGLES OF EN&L‘S“AKE
6o ME. T CONSULT A LIST OF \N GrRPER TOF
V:H_ES THAT ARE IN ENGLISH, AND UNDERSTANDING

HESE RULES INSTRUCT ME ROwW TO
GIVE BACK CERTANN
CHINESE SYMBOLS
WITH CERTAIN SORTS
OF SHAPES IN RESPONSE
O CERTAWN SORTS
OF SHAPES
GINEN TO ME

< THAT'S ALL 1'M
DOING, FOLLOWING
THE RULES.

www.visuallanguagelab.com



emergence v Al

kognitivni procesy (Ci jejich modely) nejsou reprezentovany top-down jako symboly a manipulace s nimi, nybrz

bstratem

V4

il nad podkladovym komputacnim su

-up emerguji na

bottom



George Cybenko (1989), Kurt Hornik (1991): Universal approximation theorem

Input Layer Hidden Layer Output Layer
p e rc e p ro n M neurons N neurons K neurons
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Doprednd neuronova sit s jednou skrytou vrstvou a konecnym poctem neuronll muze aproximovat libovolnou

funkci v Rn.
Jak ale sit naucit?



sigmoidalni aktivacni funkce




perceptron
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perceptron

15 x 15 gnd 225 input neurons 3 output neurons
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perceptron

. receive new observation x = [x,...x,] and target y”

2. feed forward: for each unit g; in each layer 1...L
compute g; based on units f; from previous layer: g; =0 (

Uo + z u,.ka)

k

3. get prediction y and error (y-y")
4. back-propagate error: for each unit g; in each layer L...1

(a) compute error on g; (b) for each u; that affects g;
JE A IE (1) compute error on u;, (11) update the weight
= ) o'(h)v,, : .
g ; 2 (7)v, Jh. oE oE (e ) f e JE
£ e du., dg . (8,07, o e du
should g; how h, will was h, too Jk O J, o = . J

be higher change as high or

dowewantg;to  how g; will change
or lower? g, changes too low?

be higher/lower if Uy is higher/lower

Rumelhart, David E.; Hinton, Geoffrey E.; Williams, Ronald J. (8 October 1986). "Learning representations by
back-propagating errors". Nature. 323 (6088): 533-536.



deep learning

"Non-deep" feedforward Deep neural network
neural network

hidden laver ‘ hidden layer 1 hidden layer 2 hidden layer 3
. input layer
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Henry W. Lin, Max Tegmark, David Rolnick (July 2017): Why does deep and cheap learning work so well?
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konvolucni neuronove site

INPUT

CONVOLUTION + RELU

_

POOLING
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konvolucni neuronove site

feature extraction tlmsnfutim



long short-term memory network




long short-term memory network

Jirka Materna — Poezie umeéelého svéeta
NEJSI

LISTOPAD TAMARA M.ILL.J.“ ,
usindm, placu, umiram, jsi ludmila miluji lasku
premyslim
co citis ty? BOLEST
citl'm.tvou slabost < radosti
a whisky SPRAVEDLNOST Eekd
POEZIE UMELEHO SVETA na tvou dekadentni dusi CO vSe ham vezme

rano i v poledne
bUih ma pripravenou kusi

NEJHEZCI DAREK

IMAGINACE 50 kés, tak mam t& rad

V pivu je poezie

jako jsou motyli v housenkach
popelnik je pro prach

a strach

neboj se videt a tvorit
spoutané srdce je hrob




word2vec

Male-Female

walking .

swimming

Verb tense

Italy Madrid

Germany -
Berlin
Turkey =~
-  Ankara
Russia
Moscow
Canada Ottava
Japan
P - Tokyo
Vietnam Hanoi
China Beijing

Country-Capital



word2vec

kral — kralovna + ridiC = ridicka (dalsi nejblizsi: cyklistka)

rybarka — rybar + oSetrovatel = osetrovatelka (dalsi nejblizsi: canisterapeutka)
rybarka — kozel + osetrovatel = krotitelka (dalsi nejblizsi: osetrovatelka)
human — animal = ethics

stock market = thermometer

library — books = hall

Obama — USA + Russia = Putin

Iraq — Violence = Jordan

Politics — Lies = Germans



(deep) reinforcement learning

%%j Artificial Neural Network

Environm ent ‘ - Input Layer Hidde!w Layer(s) Output Layer
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generative adversarial networks




generative adversarial networks

Input winter image Al-generated summer imoge
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Input sunny image Al-generated rainy imoge




generative adversarial networks

Impressive text to image results
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Alpha Go vs. Alpha Zero

AlphaGo Lee Sedol

Gentiemen we need belter pro
NSAZaROoN_ lower the earming rate
G0 TOrough fypernnarameter search
maybe InClude more chackpoints for
sel-play. 8dd an adversanal agent
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nova Al

proC neuronove sité najednou zacaly fungovat?
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nova Al

rust vypocetniho vykonu

obrovsky narust vypocetniho vykonu ma mnohem vétsi prispévek k nové Al nez vyvoj ML

staré dobré casy dnes
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nova Al

komoditizace a demokratizace nastroju pro vyvoj Al

vyrazné usnadnéni rychlého prototypingu, kvalitni implementace ML algoritmu, znovupouzitelnost, snadni integrace existujicich kognitivnich sluzeb

= Microsoft

~
. I‘ gl \icrosoft Cognitive Services
Tensor Wl Azure .-
webservices™
GENERAL Al
theano CHALLENGE
Watson

UpenAl



nova Al

vnoreni Al do sociokulturniho prostredi a kontinualni interakce s nim

v kombinaci s vypocetni silou ma zdaleka nejvéetsi vliv na uspésny rozvoj nové Al

je umoznéno vsudypritomnym mobilnim vysokorychlostnim internetem (4G, 5G), osobnimi mobilnimi zarizenimi a kulturou big dat

staré dobré casy dnes
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Al soucasti semiose




seed Al

cesta k AGI







Life 1.0

zivot, jehoz hardware i software se méni jen evolucné

biologicky stupen zivota

bakterie a jeji inteligence




Life 2.0

zivot, jehoz hardware se meni evolucné, ale vetsina softwaru je vytvarena a
modifikovatelna prubézné zivym systémem samotnym

kulturni stupen zivota

clovek a jeho inteligence




Life 3.0

zivot, jehoz hardware i software je vytvaren a modifikovan prubézné zivym systémem
samotnym

technologicky stupen zivota

AGI a superinteligence




AGI jako Life 3.0

systém, ktery bude udrzovat svoji komplexitu a bude se reprodukovat

nebo bude reprodukovat své casti
bude udrzovat svou nizkou entropii za cenu zvysovani entropie okoli

bude kontinualné modifikovat svuj hardware i software




vznikne z AGI superinteligence?

Let an ultraintelligent machine be defined as a machine that can far surpass all the intellectual
activities of any man however clever. Since the design of machines is one of these intellectual
activities, an ultra-intelligent machine could design even better machines; there would then

unquestionably be an "intelligence explosion," and the intelligence of man would be left far behind.

l.J. Good, "Speculations Concerning the First Ultraintelligent Machine"
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vznikne z AGI superinteligence?

David Chalmers, The Singularity:

1. There will be Al (before long, absent defeaters).
2. If there is Al, there will be Al+ (soon after, absent defeaters).
3. If there is Al+, there will be Al++ (soon after, absent defeaters).

4. There will be Al++ (before too long, absent defeaters)
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jak superinteligence prijde?

mozny scénar nastupu superinteligence
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Omega a Prometheus

Tym Omega

elitni Al vyvojarsky tym uvnitr high-tech korporace (jako Tesla, Google, apod.)

sen a hlavni cil CEO a zakladatele korporace (Elon Musk, Larry Page, apod.)

Prometheus

tajne vyvinuty seed AGI systém plné pod kontrolou Omegy
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Omega a Prometheus

Prometheus se uci

software Promethea bézi ve virtualizovaném cloudovém prostredi nad nékolika
gigantickymi vypocetnimi a datovymi centry

Prometheus prochazi Internet a veskera média a uci se podobné jako Alpha Zero
po nekolika dnech se dostava na uroven velmi omezené AGI

veskeré Cinnosti jsou pod kontrolou Omegy
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Omega a Prometheus

Prometheus vydelava

Omegam dochazi vypocetni kapacity v jejich datacentrech a potrebuji nutné

expandovat — chybéji zdroje

Prometheus je nasazen na reseni HIT v ramci Amazon Mechanical Turk

vydéelané financni zdroje jsou rovnou utraceny za cloudové vypocetni zdroje

hostované u Amazonu

postupné Prometheus zac

/7 7’

nap

od kontrolou Omegy obchodovat na burze
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Omega a Prometheus

Prometheus tvori

Prometheus rapidné expanduje do novych datacenter a ve vétsiné ukolu jiz
dosahuje lepsich schopnosti nez clovek — exponencialné rychle se zlepsuje

Prometheus zacina psat knihy a vytvaret filmy — diky superinteligenci jsou tato dila
prijimana nesmirné kladné a jsou komercné i kriticky veleuspésna

Omega ma pod kontrolou medialni firmy zalozené jako kryci aparat pro Promethea
— vse je vytvareno pod pseudonymy

koordinacni plany generuje pro Omegu Prometheus
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Omega a Prometheus

Prometheus vynaléza

Prometheus je schopen velmi rychle posouvat hranice technologického vyzkumu a
vyvoje ve vsech oblastech (zejména NBIC)

pomoci sité hi-tech startupu jsou vysledky komercializovany

vsechny firmy pod spravou Omegy drti veskerou svetovou konkurenci, koordinacni
plany i veskeré dokumenty generuje Prometheus, o ném samotném vsak stale
verejnost nevi

Omega ma Promethea stale pod kontrolou
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Omega a Prometheus

Prometheus ovlada medialni prostor

veskeré medialni agentury rizené siti kolem Omegy jsou diky Prometheovi schopny
stale efektivnéji manipulovat verejnym minénim

Omega koncentruje giganticky kapital a vyrazuje veskerou konkurenci, diky
obrovskym prebytkum financnich i jinych zdroju spousti velké mnozstvi
altruistickych projektu, taktéz rizenych Prometheem

diky tomu zacina mit stale neomezenéjsi medialni a manipulacni moc po celém
svete
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Omega a Prometheus

Prometheus ovlada svet

sit kolem Promethea prostoupila diky nesoumeéritelné technologické a informacni
nadvladé do mocenskych struktur po celém svéeteé

s témito strukturami také manipuluje zcela dle zaméru Promethea
jaké jsou Prométheovy zaméry? jakeé jsou jeho cile? jaké jsou jeho hodnoty?
Omega a jejich CEO ma Promethea stale pod kontrolou

... hebo snad nikoli?

A L
T T A A T
- [ :::\\\\\\\/\"”:“,2 y’a.‘-.?:. ..
— - \'1'-.\0".‘; .
TN S
g A

-

-t
‘~.o

A R R RE s
LR a4 == e "




Omega a jejich CEO ma Promethea stale pod kontrolou

... hebo snad nikoli?
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jaké bude mit AGI hodnoty?

Al value alignment problem

jak zajistit, aby hodnoty, které bude AGI sledovat, byly v souladu s hodnotami

lidstva?

7 7/

pri tvorbé Al vytvarime jen substrat, pricemz hodnoty pak budou jednim z

emergentnich jevu

jaké jsou vlastné hodnoty lidstva?

AGI predstavuje zasadni existencni riziko i nadéji

vyzkum na 20+ let
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Co muzeme ocekavat?

Mozné scénare vztahu superinteligence a lidstva

Libertarianska utopie Dobyvatel
Benevolentni diktator Potomek
Egalitarianska utopie /00
Dvernik 1984

Buh ochrance Obrat zpét

ZotrocCeny buh
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zakazme tedy A(G)I!!!

jak ale vyresime dalsi existencni rizika?




co dal?

jediny zpusob, jak pokracovat, je pokracovat

- .‘o..-l" - ‘A'.. -
S L ANt
Y \.’ . ) ,/

- i
Wy "l".
_ -

B2 LINC0)TDOF (L
SHIF.FFIC07

) ot
4':11?.

AN
.-\","4'?“‘
'r,\(“...0 >

: .',. L '\;;‘ ‘il‘\"--
'z '/’,/

A\

‘_/}_a\

o,

»
»
e
»
"
’
‘D

N i\" ’:‘l
\ \'\lu \



-

2 AINC0)T )08




