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May 11th, 1997 |
Computer won world champion of chess
§_(Doep Blue) {Gary Kasparov)
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2011: Jeopardy!
Ken Jennings, 74 vitazstiev
Brad Rutter, vyhral 3,25 milionov$
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DeepBlue
Watson
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Go ma sveho boha: umela inteligence porazila
nejlepsiho hrace sveta 3:0 Google

Software AlphaGo si poradil s nejlepsim hra¢em go soucasnosti. V sérii na dva vitézné GOO Ie
zapasy zvitézil celkem jednoznacné, jednotliva stietnuti byla pfesto zajimava. g ]
DeepMind

Feklama
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Za dva tydny nejlepSim hEiuas
inteligence porazila mistiiiaets

Hradi trénuji mésice.
Umela inteligence se
za dva tydny stala mistrem.
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Fotbalistum jiZz simulovani neprojde. Uméla inteligence pohlida fauly

14 204
Hannover (Od zpravodaje Technet.cz] - Japonsko pe parinarskad semi velstrhio CeBil 2017 a na precentacich japorskych 2
obrazu, Klary choa nasadil na Meetrowvshvi svala v ragby a Leind olympijske hry, kKlara buds Japonsko v lelech 20019 & 2020 hoe
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B mahrare anadyhc kshn pyshmi | fofe Wackew Myl Fachnsi o
Wyhodou Toshibou vyvijeneho systamu je, 2o st vysiadl s obyenym obrazovym stregmeam - prenosam 2 kames zabirajicich h

Obrazoyy vstup bude zpracovdvan sysiémem s prvky uméElg idteligence a strojoveho wleni - systém fak nyni _konzumuje” sto
razpozng jednotive hrale a 75 jake tymy hrafl ale analyzyje jepch pohyby a postope. Simd napfiklad dokafze velmi pfasnié ide

Syelém aulomaticky rozpozZnava ruznd siluace béherm hry, a tak mu2e napfiklad bez 2&zahu videoedilora piipravil sasifih vie
sitiuact u brany... o0 s obsluha navoll, 2o 1 Zajima. Mi2e takd sestiihat zapas tak, aby v2dy divak vidéd zabér, na kterem (e et



TECHBOX NOVINKY  RECENZIE  TEMY  APPKYAHRY  VIDEQ  RYCHLE SPRAVY  CASOP

MNovinka Zdiefat' na Facebooku W Zdlefat na Twitteri

Google podporit zurnalistiku s umelou
inteligenciou, vznikne viac sprav

L
g

e Digitalfltl..evfglh

igital News Initiative (DNI) is a partnership ~
ren Google and publishers in Europe to support
quality journalism through technology and

ation.

11. jula 2017
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Parinershi sekee

Karoq Autoservis 4. c\U'8 Novinky Testy Motorky Ojetiny Dieselgate Doprava Videa Moje auto Ojeté vozy

Skoda pokraduje ve
vyvoji levneho auta pro

| rozvojove trhy
i

Merkelova je nastvana
na némecke
autornobilky

Jizda s Ferrari F40 je
Zivalni zaZitek. Nejlep3i
s auto svéta slavi 30 let

Toyoty bude ridit umela inteligence.
Starnoucim Japoncum pomuze robot

23, éarvna 2016

Japonska Toyota chce do péti let vyvinout systémy pro podporu fizeni, jejichz soucasti
pyta umela intefigence. Uved| to 5éf nového vyvojarského stiediska. Cilem je zvysit

Aekiama
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Veda

Umela inteligencia zaskocila vedcov.
Vytvorila si vlastné sifrovanie, vedci
tomu celkom nerozumeju

Til= - i

J 2 uy I72 [ Mata) Mensatons 1 1. ! .
Umel:a |nt1?I|1::|encia d?SLall'lla d EI.SI vyznamny n*rll nlk.. ) 1= ( 25;-253.1“” e
Neurdnové siete dokazali medzi sebou komunikovat tak, ze CUNW |, PRATEU IUTE BOKT Se G
si spravy sami zakodovali, aby ich nemohol precitat kazdy. o X DY y “

Vedci si nie su isti, ako to urobili.

Umeld inteligencia wvyvijana Googlom s nazvom Google Brain zviadla udlohu, ktora
prekvapila aj samotnych vedcov. Vytvorila si vlastnd £ifru, ktorou komunikovala s

ostatnymi neurdnovymi siefami. Dve neurdnové siete tak dokdzali medzi sebou Sifrovane ( | =
koemunikovat bez toho, aby to dokazala tretia siet rozoznat. 0 g e ra I n

Tri woraneé neurdnove siete - Alice, Bob a Eve zacali medzi sebou komunikovat pomocou
Sifier. Wiastne medzi sebou zadali komunikovat len Alice & Bob. prifom Eve sa snazila ich
korunikaciu narusil, Alice najprv posielaia klasicku textovd spravu a zasifrovala ju tak, aby ju

dokaral nrecitaf iha Boh Do teito komonikacie viak vshonila Fee koA snociatko fo



Co sa dialo a deje

Pocitace — mensie, rychlejsie, vykonneijsie, lacnejsie
Pamate — ,,neobmedzené", cloudy

Internet - rychly + socialne siete, networking
Digitalizacia + Big Data (ocean...)

Softver vykonnejsi

Miniaturizacia (senzory ako mikro¢ipy, nano pristroje)
Noveé materialy (grafén)



Co sa dialo a deje

Pocitacde — menziamlEE ' lacnejsie

Miniai 9ty ako mikrocipy, nano pristroje)
Noveé r..acerialy (grafén)

Cas na umeli inteligenciu



Co je umela inteligencia?

Inteligencia ... Ludska vz. strojova

Zariadenie/program, ktory dokaze imitovat’

rozmysl'anie l'udi

- ucit’ sa, uvazovat, riesit’ problémy, samé hl'adat’ sposoby,
ako sa dostat’ k ciel'u

VyrieSit’ problém bez toho, aby v programe bolo riesenie

Stroj/program sa sprava tak, ze ak by to robil Clovek,
povazovali by sme ho za inteligentného (smart)

Poznam ju, ak ju uvidim (Potter Stewart, 2007)



Tri Grovne UI
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ANI (Artificial Narrow Intelligence) - specializovana,
zvlada jednu konkrétnu ulohu

AGI (Artificial General Intelligence) - v principe na
urovni cloveka - zvlada vsetky ulohy, ktoré zvlada aj
Clovek. Teoreticky je to spojenie mnohych ANI do jedného
ASI (Artificial Super Intelligence) - naprieC vsetkymi
oblastami mudrejsia ako Clovek

(od nepatrne mudrejsia po trilionkrat mudrejsia)



Google preklad — 17.4.2017
Neurdnové siete

Google

Czech English Spanish Detect language -~

Google Translate now uses neural networks % Pieklada¢ Google nyni pouziva neuronove sité |

even for Czech language. The translations pro Cesky jazyk. Zda se, 2e pfeklady se
seem to have improved dramatically! dramaticky zlepsily!
4 s’



Tri Grovne UI

ANI (Artificial Narrow Intelligence) - specializovana,
zvlada jednu konkrétnu ulohu (smartfon - mala velka
zbierka ANI)

AGI (Artificial General Intelligence) - v principe na
urovni cloveka - zvlada vsetky ulohy, ktoré zvlada aj
Clovek. Teoreticky je to spojenie mnohych ANI do jedného
ASI (Artificial Super Intelligence) - naprieC vsetkymi
oblastami mudrejsia ako Clovek

(od nepatrne mudrejsia po trilionkrat mudrejsia)

Singularita = ASI



Co je za tym? Imitacia

Evolucné algoritmy
Expertné systemy (databaza + pravidla)

Umelé neuronove siete
- Machine learning
- Data mining

Big data

Programovane = Machine learning — systém sa uci sam



Big data - nestacia

Organizovat’ — StruktUrovat’' — analyzovat’ - pouzit’
Udaj = informacia = vedomost’ = mudrost’

Zmysel, uzitocnost’, hodnota, relevancia pre konkrétnu
potrebu, situaciu, kontext

Transformacia dat na vedomost//mudrost’
Mudrost: jedinecna pre Cloveka? v vson
Hod'te to do Watsona /

knowledge

dngerdtanding
aatiems

information

understanding
relations

data % understanding




Neurdnove siete

'udsky mozog: 80 miliard neuronov

Umela neurdnova siet’ N TN A
1. matematicky model neuronu @%
2. zosiet'ovanie neuronov

Zadame vstup a vystup; program najde cestu
Vyznam: rozpoznavanie tvarov

Inputs
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input Layer

Deep Neural Network
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Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

edges combinations of edges

Output Layer

object models



INTRODUCING
NYIDIA DRIVE™ PX TS R R

Strojové ucenie (1959, IBM)

Typ UI, ktory umoznuje pocitacom ucit’ sa pri expozicii
novym udajom; ako dieta

Dodame vstupné udaje (big data) (+ co ma byt
vystup) program sa prisposobuje

- napr. RTG/MRI snimky

Rychly pocitaC + big data

- peta, exa, zetta, yotta  1000000000000000000000000
Hlavné: rozpoznavanie obrazov, vratane OCR = textu
Rozpoznavanie reci

Rozhodovanie, riadenie pristrojov ...

Deep learning



Asistentky

What can | help you with?

Siri — Apple

Alexa/Echo — Amazon AdMAZON alexa

Cortana - Microsoft

Google home - Google
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APPLE \ TECH N ARTIFICIAL INTELLIGENGE

The iPhone X's new neural engine exemplifies
Apple's approach to Al

Artificial intelligence in your han%t in the cloud

By James Vincent | @jjvincent | Sep 13, 2017, 5:30zm EC

¥ sHare [F'MORE

Apple iPhone X first look

Apple's new iPhone X is billed as “the future of the smartphone,” with ne
and augmented reality features presented as the credentials to back up this claim. But these
features wouldn't be half as slick without a little bit of hidden futurism tucked away in the

phone's new A11 Bionic chip: Apple's neW(neural engine.”




Machine learning vz. Data mining

1. Machine learning:
- predikcia na zaklade znamych udajov z tréningu
- reprodukovat’ existujlce znalosti
Priklad: Watson, IBM - analyza obrazov
(RTG, MRI, CT, sono...); sach ...
2. Data mining/knowledge discovery:
- odhalenie predtym neznamych vlastnosti udajov
- je to ML ale s inym cielom - odhalit’ nezname
vlastnosti

Priklad: Google Deepmind Health Project




Umela inteligencia porazila
armadu pravnikov

R Ulozit na Facebook B Bx e LU CEER]




Find us on:
[i facebook.

Computer-based personality judgments are more
accurate than those made by humans ﬁ,

Wu Youyou®'?, Michal Kosinski®", and David Stillwell®

*Department of Psychology, University of Cambridge, Cambridge CB2 3EB, United Kingdom; and "Department of Computer Science, Stanford University,
Stanford, CA 94305

Edited by David Funder, University of California, Riverside, CA, and accepted by the Editorial Board December 2, 2014 (received for review September
28, 2014)

10 k
100 k
250 k

kov > ako priatel’
Kov > ako kolega
KOV > ako parther

1036-1040 PNAS | January 27,2015 | vol 112 no. 4
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Artificial Intelligence in Medicine

Robaotic Anacsthesia

EVOLUTION o ANAESTHETIST

Dr GANESH CHOUDHARI
M.D.(ANAE), SOLAPUR
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Robotic Anesthesia: How is it Going to Change Our Practice?
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The Journal of International Medical Research
2009; 37: 1680 - 1691 [first published online as 37(6) 3]

Machine Learning Methods Applied to
Pharmacokinetic Modelling of
Remifentanil in Healthy Volunteers:a s
Multi-method Comparison

MR Povyntonb*, BM CHoiZ*, YM Kiv3, 1S Park?, G] Noun?, SO Hong$, )
AND SH Kanc?

'Informatics Program, University of Utah College of Nursing and Department of Big
Informatics, University of Utah School of Medicine, Salt Lake City, Utah, USA; ZDepai
Anaesthesiology and Pain Medicine, National Medical Centre, Seoul, Republic of Kor
Health Industry Development Institute, Seoul, Republic of Korea; *National Health I
Corporation, Seoul, Korea; *Department of Clinical Pharmacolegy and Theraper
Department of Anaesthesiology and Pain Medicine, Asan Medical Centre, University
College of Medicine, Seoul, Republic of Korea; éDepartment of Chronic Disease Survi
Korea Centres for Disease Conirol and Prevention, Ministry for Health, Welfare and
Affairs, Seoul, Republic of Korea; "College of Health Industry, Eulji University, Seon
Republic of Korea; ®School of Health Administration, Inje University, Kimhae, Republi

This study compared the blood The SVM model produced the higl
concentrations of remifentanil obtained and the lowest correlation co
in a previous clinical investigation with Paired t-tests indicated that tl
the predicted remifentanil concentrations  insufficient evidence that the
produced by different pharmacokinetic wvalues of the ANN, SVM and tv
models: a non-linear mixed effects model method ensembles differed £

W actual measured values at o = |
ensemble method combining the
5 non-linear  mixed effects
multi-method ensembles. The ensemble predictions outperformed either
created from the mean of the ANN and the alone. These results indicated a povenua
non-linear mixed effects model advantage of ensembles in improving the
predictions achieved the smallest error accuracy and reducing the variance of
and the highest correlation coefficient. pharmacokinetic models.

KEY WORDS: ARTIFICAL INTELLIGENCE; NEURAL NETWORKS (COMPUTER); PHARMACOKINETICS;

REMIFENTANIL
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Spanok, awareness .. ... . i
Mozog — jeho funkcia -
Co mgriajme? S .
Optimalizovat’ ,hibku", cognitive impairment
Predpoklad automatickej anestézie

Analyza EEG (delta, theta viny, power spetrum ...)

Al je tu! Rychle sa uci

Ele
'.-G:flapl




Anestézia I

: umela inteligencia
Nedost’atok personaILll (vek) TECAROVZ 9
Narasta komplexnost’ odboru
Neustale nové poznatky, publikacie, inovacie

Riesenie?

Cognitive health assistent
Decision support systems




Anestézia I1

Predanesteticke vysetrenie, stratifikacia rizika
Interpretacia obrazov (EKG, sono, RTG, CT, MRI, tvar)
Spravovanie dokumentacie

Identifikacia potencialu pre omyly - bezpecnost’
Monitorovanie, inteligentné (smart) alarmy
Inteligentné riadenie pristrojov (anestézia, ventilacia,
pumpy, dialyza...) - autopilot

Generovat’ hudbu s opioid psychoaktivnymi a
analgetickymi viastnostami



Urgentna medicina I

Operacne stredisko ZZS Kodan, Corti:

analyza hlasenia (rychle spracovanie audio), vratane
sumu s pozadia tonu, emocie

Co sa este pytat’ v urgentnom pripade
Zistenie kvintetu prvej hodiny
Automaticka extrakcia udajov

Preklad z jazykov, dialekty
Odpovedat’ na cakajuce hovory

Prepis do textu, spatna vazba pre dispecérov




Urgentna medicina 11

Urgentny prijem
Triaz — stratifikacia rizika — zhodnotenie pacienta

e-triaz s predikciou
Rychla analyza CT, sono, MRI ...
Kam nechodi lekar, chodi UI

Kognitivny asistent
Podpora rozhodovacich procesov




UI a medicina

Racionalna, individualizovana liecba
Precision medicine: genetics, genomics
Spracovanie a prehlad literatury, vyucba
Podpora studii

Prinos: Odbremenenie lekara, presnost, vytrvalost,
rychlost’, cena ...

-----



Ohrozi UI pracovné miesta?

Technologie a kvalitne (big) data dostupné vsade

Pravnici: vykonnejsi, lacnejsi... Viac zalob

Prekladatelia: vykonnejsi, lacnejsi ... viac prekladov
Roboty: 7?7 —

udia: viac ¢asu na komplexnejsie, kreat ~
Sukromie? o mm I
Google, Facebook, IBM: investuju

Bill Gates, Steven Hawking, Elon Tusk — varuju

@OpenAI



Henry Ford, 1914

Co to znamena
pre nase
pracovne
miesta?




Henry Ford, 1914

Co to znamena
pre nase
pracovne
miesta?




Zavery

Umela inteligencia (a roboty) je uz tu, (super) rychly vyvoj
Sukromny sektor

Vyvolava kontroverzie, etické oté&
Regulacie, pravo, politika, etika 2%
Zmeni sa spdsob Zivota — ako Zij¢ - 8
sa, starame sa o starych a chory, &

Meni naSe uvazovanie o sebe a . |
- mame dusu? |
- singularita? A 1 Z AN
- posthumanna éra? § : L/
2\ |

Symbidza l'udi a strojov?
Rozsirenie nasich schopnost’ s pouzitim externych zariadeni
- lepsi zivot pre vSetkych, alebo ... Pod'me to ovplyvnit'.



Co robit'’?

Snivat’

Citat’

Digitalizovat’

Presne zberat’ udaje, stratifikov
Data maju extrémnu hodnotu
Kognitivne sa pripravit

Etické uvahy; PRO / CON

Neodolavat’, postavit' sa do Cela v prospech
pacienta i nas




Japonska osetrovatel'ka




Roxxxy - TrueCompanion

Roxxxy, "sex robot,, interaktivna sexualna figurina
Douglas Hines, Specialista na UI v Bell Labs
Umela inteligencia, umela koza

Reaguje na partnera, konverzuje

Hladka




Mudrost’, zrucnost’



Dakujem za pozornost’

: ,..._,,,um"ﬁ i 1 .

I-r-ln:.llu'n.ll.ll.lh.:
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