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CLOVEK VS.

,0dveké” otazky
Nahradia nas?
Znicia nas?

Pomo6zu nam?




AGENDA

* Ina podoba Ul — ,neviditelny” pocitaCovy program

* Neocenitelny pomocnik v réznych oblastiach
* Ale aj mozna hrozba

 Ucime Ul sp6sobom, ako sa uci ¢lovek

« Co sa dokaze Ul takto naucit?

* Predstavenie nasho pracoviska

* Sucasné témy




UCIME Ul AKO CLOVEKA




AKO SA
UCi CLOVEK?

« Co je to wombat?




AKO S A Google  womba @ a

(4]

Q vietko [ Obrazky [ vides Q Mapy [ Spravy i Viac Nastavenia  Nastroje R zbierky Bezpeéné vyhladévanie v

N\ A4
‘ I ‘ | OV E K ? koala australia animal vombatus ursinus poop northern hairy nosed wombat facts cube shaped australian common wombat wombat poop maria island fire feces wildlife burrows mar
[ ]

Co je to wombat?

G | h I’ d H Wombat - Wikipedia 12 Wonderful Facts About Wombats | Mental Floss Wombat conference focuses o... Henry, the common wombat (Vombatus ursinu... Koala and wombat hang out together in Au... Wombat water hole proving ... Mystery solved: this is how wombats do cube-sh...
oogle vyniadanie en wikpedisor saffomn o acelaide sduau o inedes com sustlongeograpic.comu

Intuitivne:

Je to zviera,

d b 4 d d’ 1 Wombats have been sheltering other animals in... Wombat Interesting Wombat Facts | by SEEtheWIL... 10 Awesome Wombat Facts Scientists solve the mystery of wombats' cube-sha... The truth behind heroic wombats Inquiry launched into wombat hunting by Chinese...
poaobne meaveaoVvl, . - seenewion ranforeatcomau enewdiycomau i s I

* ma srst,

je stredne velké,

ma malé uska, ...
Vysledok:

Debunking the viral tales of wombat "heroes’ Australian poli under i igation fo... cause and safety issues f... Wombats' cubed-shaped poop coul... Pin on Wildlife / Photo._.. Adopt a wombat | Symbolic animal adopti... Wombats on Maria Island so cute that tourists ur...
phys.org aljazeera.com abc.net.au qz.com pinterest.com gifts.worldwildlife.org - Na sklade abc.net.au

* mame zakladnu predstavu,
* vedeli by sme ho rozpoznat od inych zvierat.
Dalie detaily

* text, vided



AKO SA UCI UI?

* Povieme:

* Toto je wombat
e Ukazeme vela obrazkov

* Tréning




AKO TO OVERIT?

* Ukazeme nové obrazky wombatov, ktoré Ul pred tym doteraz nevidela a opytame sa: €o je toto?

* Testovanie
* Testujeme, aka je UspesSnost spravneho rozpoznania wombatov

e ZvysSovanie uspesnosti

* Analyzujeme podrobne vysledky a hfadame mozné zlepSenia v tréningovom procese
* Priddme viac obrazkov,
* pridame netypické obrazky — zabery z inych uhlov, pootocené, zdeformované, intenzita farieb, jasu, ...
* identifikujeme, ktoré konkrétne obrazky su problematickeé.

 Ucenie s ucitelom

* Niekto vopred oznacil tréningové obrazky
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AKO SA UCI CLOVEK?

Initial setup
Chess is played on a chessboard, a square board divided into 64 squares (eight-by-eight) of alternating color, which is similar to that used in draughts (checkers) (FIDE 2008). No matter what the actual colors of the board,
° k h 7 v h ? the lighter-colored squares are called "light" or "white", and the darker-colored squares are called "dark” or "black”. Sixteen "white" and sixteen "black” pieces are placed on the board at the beginning of the game. The board
A O Sa ra Sa C H is placed so that a white square is in each player's near-right corner. Horizontal rows are called ranfes and vertical rows are called files.
Each player controls sixieen pieces:
’ .
d G Oog I e Vyh | d d anlie Piece | King Queen |Rook Bishop Knight Pawn
Number 1 1 2 2 2 8
. T t dl'h Symbulsg) wog & H A
ext — pravidia nry ¢ W OE & a 13
, . ;. ve At the beginning of the game, the pieces are arranged as shown in the diagram: for each side one king, one queen, two rooks, two bishops, two knights, and eight pawns. The pieces are placed, one on a square, as follows: Starting position
e Obrazky —ilustracia, lepSie - e oo awe pscedon ne ouisae comers. gt ans et ecge
« The knights are placed immediately inside of the rooks.
« The bishops are placed immediately inside of the knights.
po C h O pe n I e p r'avl d l e I « The gueen is placed on the central square of the same color of that of the player: white queen on the white square and black gueen on the black square.
« The king takes the vacant spot next to the queen.
« The pawns are placed one sguare in front of all of the other pieces.
) Vy’s I e d O k . Popular mnemonics used to remember the setup are "queen on her own color” and "white on right”. The latter refers to setting up the board so that the square closest to each player's right is white (Schiller 2003:16-17).
.
Gameplay
° Vi e m e h rat’ The player controlling the white pieces is named "White"; the player controlling the black pieces is named "Black". White moves first, then players alternate moves. Making a move is required; it is not legal to skip a move, even
I when having to move is detrimental. Play continues until a king is checkmated, a player resigns, or a draw is declared, as explained below. In addition, if the game is being played under a time control players who exceed their

time limit lose the game.
. 12 .
a e n | e Ve I I l I O re . The official chess rules do not include a procedure for determining who plays White. Instead, this decision is left open to tournament-specific rules (e.g. a Swiss system tournament or round-robin tournament} or, in the case of
non-competitive play, mutual agreement, in which case some kind of random choice is often employed. A common method is for one player to conceal a piece (usually a pawn) of each color in either hand; the other player
chooses a hand to open, and receives the color of the piece that is revealed.

 Dalie detaily

Movement
A game in a public park in Kyiv, &
Basic moves using a chess clock
. 7
® text, VI d ea Each type of chess piece has its own method of movement. A piece moves to a vacant square except when capturing an opponent's piece.
Moves of the king Moves of a rook

Except for any move of the knight and castling, pieces cannot jump over other pieces. A piece is captured (or taken) when an attacking enemy piece replaces it on its square (en passant is
the only exception). The captured piece is thereby permanently removed from the game.['] The king can be put in check but cannot be captured (see below).

a b c de f gh

« The king moves exactly one square horizontally, vertically, or diagonally. A special move with the king known as casting is allowed only once per player, per game (see below).
« A rook moves any number of vacant squares horizontally or vertically. It also is moved when castiing.

« A bishop moves any number of vacant squares diagonally.

« The queen moves any number of vacant squares horizontally, vertically, or diagonally.

Bomo@m o~ @
N A )
B @ @
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Vysledok:

* Vyberd tahy ndhodne, slaba uroven

hry

Ako sa zlepsit?

ako hraju ludia, ukazat

t sa,
zaznamy odohratych hier

* Nauci




AKO SA UCI UI?

| 5the Queen S Indlan'

* Vysledok: naucime sa typické stratégie

_:l m;wa L2AK

* otvaracie,

* pre strednu fazu hry,

* pre neskoru fazu hry, E‘Zé‘t %@ﬁ@ﬁ EOBYWSLN R
the Scandinavian Defense the Modern Defense

obranné,

* Utocné.

&é}, % % a vg & ' o
B BYURLAE E,g @’ E@&

the King's Indian the Colle-Zukertort the French Defense

EAsWsRAR
A4 Aadraa

* Ucenie bez ucitela

e Zacneme ,,0d nuly“, mame k dispozicii zaznamy
hier z minulosti

* Hladame v nich opakujuce sa vzory

AVSARS

. el . y v . gag@ 3.@..& HAK
IdentlflkUJeme casto pouzivane strategle g5 SWIas HANOWE RN R
the Caro-Kann Defense the Sicilian Defense the Dutch Defense

11




AKO SA UCI UI?

DalSie zlepgovanie "y '
I tl YN 4 4
* Postavit proti sebe viaceré sachové Ul | ok ;7 2 N‘ % -
. v | "

)

Eventudlne prekona ¢loveka

Situacia sa modze otodit

 Clovek sa za¢ne ucit od Ul

e Ucenie s odmenou a trestom

* Odmenime krok, ktory poviedol k vyhre
* Potrestame krok, ktory poviedol k prehre




CO VSETKO SA DOKAZE Ul NAUCIT?




ROZPOZNAVANIE KATEGORI|

e Klasifikacia

airplane

a|rplane airplane

HLEI&HH

horse airplane automobile
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ROZPOZNAT NASADENE RUSKO

Detekcia



PRECITAT SPZ

 Detekcia + klasifikacia
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ROZLISIT OBJEKTY
OD POZADIA

 Sémanticka segmentacia

« Uroven pixelov

Person 3

17




ROZLISIT JEDNOTLIVE
INSTANCIE OBJEKTOV

* InStancna segmentacia

« Uroven pixelov



DOPLNIT CHYBAJUCE CASTI OBRAZKA




}_ Chatbot Adam

Q Dobry den, ako Vam mézem pomoct?

CHATOVAT

e S clovekom

* Navzajom

conversation.
% % % 3k K X X X X X XK XK XK XK XK X

machine using it.
V: why are you lying to me
I am not lying!
you are lying about being a butt
Well, you are unpredictable!
V: I prefer to be unpredictable it kee
ps things fresh
E: But how do you manage to stay unpre
dictable.
V: because you said it
E: No I didn't.
V: yes you did stop lying
E: I'm not lying. You're imaginating t
hings.
V: what's imagination
E: Yes.




ODHADNUT SENTIMENT FILMOVEJ RECENZIE

y
,‘/
- -~
4
y
NEGATIVE NEUTRAL POSITIVE
n . H Totally dissatisfied with the Good Job but | will expect a Brilliant effort gquys! Loved
I |0V€ thls movie. O SRR @ . . Worst customer lot more in future. Your Work.

I've seen it many times
and it's still awesome."

care ever.

"This movie is bad.
I don't like it it all.
It's terrible."

21
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Vyvoj cien bytov
Vyvoj na burze

Dal3ie slovo vo vete
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How — many | did | does

How many — people | countries | episodes
How many people — have | live | died
Hey, How many people — have | live | died

How many ppl — people | countries | episodes
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Cont OF
Tick 222
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Rewards per episode
® Seekers @ Hiders

Random
Chasing

HRAT TIMOVE HRY

Ramp Use

e Vyzaduje spolupracu viacerych hracov

« paheid saweg

Episodes 8.62-14.5 million

« peheid sawey

Ramp Use Seekers learn to use the ramp to jump over obstacles.
Rewards per episode
® Seekers @ Hiders

Random
Chasing

Door Blocking
Rewards per episode

® Seekers ® Hiders

Random
Chasing

Door Blocking

Ramp Use

Episodes 2.69-8.62 million
Door Blocking Hiders learn to grab and move boxes to block the doors.

« pakeid saweg

Episodes 14.5-43.4 million
Ramp Defense Hiders learn to move the ramp inside the room to prevent

seekers from using it.
Ramp Defense



PREVIEST REC NA TEXT

Kolegovia na Ul SAV

Dal3ia analyza refi

* rozpoznanie recnika
* autentifikacia na zaklade hlasu
* detekcia Urovne stresu v hlase

S =

25




GENEROVAT POEZIU CI HUDB

she has swijve

ove

pra ' = e

What abour Ron magic?” offered Ron. To Harry, R

‘ e ‘ ‘ : . ) p Y, NOn

was a loud, slow, and soft bird. Harry did not lik to thinl
i like to think

about birds.

Death Eaters are on top of the castle!" Ron bleat i
: > : . 4lCd,
quivering. Ron was going to be spiders. He just was. H
: & £ . as. e
wasnt proud of that, but it was going to be hard to
: : -O o ¢ L0 NOt

have spiders all over his body after all is said and d
J s < aone.
vvl 1} " . . " . ;
ook," said Hermione. "Obviously there are loads of Death

Eaters in the castle. Let’s listen in on their meetings."

The three complete frie appe i i
plete fi “'u»{\ zapped onto the landing outside
the door to the castle roof. They almost legged it, but witches

Are .M s b
are not climbing. Ron looked at the doorknob and then looked
at Hermione with searing pain.

"I think it’s closed," he noticed.

"Locked." said Mr. Staircase, the shabby-robed ghost. They
looked at the door, screaming about how closed it was and
asking it to be replaced with a small orb. The password was
"BEEF WOMEN," Hermione cried.

Harry, Ron, and Hermione quietly stood behind a circle of
Death Eaters who looked bad.

"I think ic’s okay if you like me," said one Death Eater.

"Thank vou very much," replied the other. The first Death

Eater confidently le
"Oh! Well done!"

again. All the other Death I

all took a few minutes to g0 OV

magic.

aned forward to planta kiss on his cheek.

said the second as his friend stepped back
“aters clapped politely. Then they

er the plan to get rid of Harry’s

s D72




VYTVORIT FALOSNY PREJAV

think we should be worried about
faked videos?

> -
‘ ..' | » ‘v‘ ‘ !
Do théfteam behifld synthetic.Obama ‘

Qur Result

Reference



SLOVENSKA AKADEMIA VIED
USTAV INFORMATIKY

O NAS A /N 5 ODDELENIE INTELIGENTNYCH
DIGITALNYCH SYSTEMOV

Umela inteligencia
Neurdnové siete, architektury

Strojové ucenie, hlboké ucenie

Spracovanie obrazu

* Klasifikacia, detekcia, sémanticka a inStanc¢na segmentacia

Inteligentné agenty pre strategické hry

* UcCenie bez ucitela

Zariadenia internetu veci

* Vzdialena sprdva a pamatovo efektivna aktualizacia zariadeni
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V4
Citelom.
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O NAS —SUCASNE TEMY

cenie s u

v

Rozpoznavanie hub v Petriho miskach
U

Fotky z mobilu alebo kamery




O NAS — SUCASNE TEMY

* Presné ohranicenie Zliaz hrubého Creva na zaberoch z mikroskopu

* Rozoznanie rakoviny hrubého creva

Anotacia
(idedlny vystup)

Vystup
(predikcia)

* Ucenie s ucCitelom.




O NAS — SUCASNE TEMY

e Agenty hrajuce strategicku hru StarCraft: Brood War
* Otvoreny problém: Stroj zatial nedokaze spolahlivo porazit ¢loveka experta v tejto doméne.
e Aktivna komunita

* Do rieSenia sa zapajaju aj giganti ako Google, Facebook, Microsoft

defensive structures

[}

attacking Zerg units#’

produétion facilities

.. defending Terran units
i ‘[3 B
NG A7 N

31




AGENTY PRE SC:BW

e Zaujima nas oblast: Rozhodovanie agentov z neluplnych informdcii

* Na rozdiel od napr. Sachu nevidime vzdy, ¢o robi super
* To velmi komplikuje stavovy priestor pri rozhodnutiach o nasledovnom kroku

* Je vsak k dispozicii obrovské mnozstvo odohranych hier z minulosti



NAS POSTUP:
UCENIE BEZ UCITELA

* Vyhladavame a identifikujeme najcastejSie pouzivané
stratégie inymi hra¢mi aj agentmi.

e Stratégie navzajom porovnavame a zistime, ktoré su
najuspesnejsie.

* Ucime agenty hrat podla tychto stratégii.

» Testujeme ich Uspesnost v turnajoch proti inym
agentom.

e Postupne ich vylepsujeme.

agent

, extrakcia
odohrané hry > .
strategii
znalost mapy ¢ znalost slpera
\ 4
stratégia

S

taktika

prieskum

33




VYUZITIE

Vsade tam, kde sa od agentov Ul vyZzaduje robit rychle rozhodnutia v redlnom case na zaklade neuplnych

informacii o systéme,
a kde je zarovern mozné analyzovat mnozstvo dat z minulosti a pouzité stratégie rozhodovania inych agentov:

predpoved pocasia, vyvoja financnych trhoy,

riadenie premavky,

samojazdiace automobily,

pohyb robotov v neznamom prostredi,

simulacia bojovych situacii poc€as ozbrojenych konfliktov.




ZAVER

* Ul jefascinujuca a zaujimava oblast fudského poznania

* Velky potencial vo vsetkych aspektoch nasho Zivota

* Je nanas, ako ho vyuzijeme

35
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Vdaka za pozornost

STEFAN KRISTOFIK

stefan.kristofik@savba.sk

@& . SLOVENSKA AKADEMIA VIED
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“'gvs: ODDELENIE INTELIGENTNYCH
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10. november 2020



