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" JE
Llenta Ha AHewHaATa JfieKuus e ...

... 1@ OCMUCINM (HE)UHTYUTUBHOTO noHATne Al...

... 4a ce MOoTuBMpaMe -- 3a Aa NPoAb/IXKUM Aa
MUC/IUM, Oa yYMM W fa Ccb3gaBame 6baeweto Ha Al

(Al e npeamM3BMKaTeNICTBOTO Ha XUBOTQ,
... T.K. Al e MHOro rnoeeye OT nopegHaTa HOBa TEXHOJIOrns)

The history of Artificial Intelligence is a history of fantasies,

possibilities, demonstrations, and promise...
— Bruce G. Buchanan

“A (Very) Brief History of Artificial Intelligence”, Al Magazine, 26(4), 2005
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“A (Very) Brief History of Artificial Intelligence

Omup 750 BC —> Tpukpakun aBToMaTu, Cnyru
Ha Hephaestus

Lyman Frank Baum —> MexXxaHU4YHUAT 4Y0BeK,
repou B nopeauuaTta ot 14 KHUIMM 3a MarbOCHUKA

oT O3, oT KoaTo NbpBaTa e “"The Wonderful Wizard
of Oz” (1900)

TeHeKUeHUAT YOBEK e OMNMucaH KaTo:
"VI3K/1I0ouUnTE/THO OT3MBYNB, MUC/IELL, NepHEKTHO
roBOpell MEXaHNYEH YOBEK...

Mwucnu, roBopu, AeENCTBA U NMpaBu BCUYKO, OCBEH
Aa xuBee.”

KakBO BCbLIHOCT O3Ha4aBa Aa € XuB?
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" A
PasMmuuwineHnsa otTHOCHO Al

Isaac Asimov — XX Bek

- .|, Robot® (1950) — npes 2035, poboTn-xymaHomnamn crnyxat B
eXXeqHEBMETO Ha YOBEYECTBOTO, KOETO € 3alMUTEHO OT TpUTe
3aKoHa Ha poboTukarTa:

First Law: A robot may not injure a human being or, through inaction,
allow a human being to come to harm.

Second Law: A robot must obey the orders given it by human beings
except where such orders would conflict with the First Law.

Third Law: A robot must protect its own existence as long as such
protection does not conflict with the First or Second Law.

- ,Foundation®, ,Foundation and Empire®, and ,Second
Foundation® (1951-1953) — Tpunorua e narpageHa Bbpxy
KOHUEeNuuaTa 3a pasnaga Ha [anaktnyeckata Mmnepus,
OoCHoBoOMnonaralwuTe NpMHUUNKM 3a 3ana3BaHe Ha
UMBUNM3aUnsaTa, NCUxXo-ncTopusaTa (AucumnimnHa, Kosato
N3non3Ba CTaTUCTUYECKN OaHHN U MOAENN, 3a a nNpeackaxe
ObaeweTo Ha rofiemm rpynu xopa) u ap. lNo-kbCcHO gonbnea
Tpunorusita ¢ owe 4 KHUru. ..

- ,The Bicentennial Man® (1976), (aom. nomouxmk 8 2020 1)

- ,The Positronic Man® (1992)... (nomowHuk 3a yuenn B 2022 1.)



AI n HAKOM Ba>XHM npobnemmn Kkonmto TpsabBa
Aa ce B3eMaT B npeasva

« Al Bce owle He e gocturHan ,singularity point® (kem 2045 r. cnopen Ray
Kurzweil).

« HepelueHunTte npobnemun, ca cBbp3aHu rMaBHO CbC CIOXHaTa CbLLHOCT Ha
ETtukata, Mopana, CounanHute ctepeotunu, CoumanHara npueMnmBocT
Ha Tas3n TexHonorus ....

* Hakown ckputh ,yCrnoxXHeHna" nopagm konto Al Moxe ga ce cuuta 3a
,2HENpnemnme“...

=> YoBe4eCcTBOTO NOHACTOSLLEM He CU JaBa CMETKa 3a MoparnHuTte,
coLmnanHn n 3aKkoHOBM NOCNEeACTBUA OT Cb3OaBaHETOo Ha Al, ... U KaKeo
8ChbLWHOCM criedea cried 0ocmuaaHe MOMeHma Ha CUHayrnspHocm ...
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" A
Al & yoBeLWKOTO 0o6LLecTBO

Elon Musk 3a Al:

—="“The biggest mistake that | see Al Researchers making is assuming
they are intelligent.
— They are not compared to Al...

—...and so, a lot of them cannot imagine something smarter than
themselves, but Al will be vastly smarter, vastly.”

—="“So what do you do in situation like that?” -- ,Let’'s hope Al will be nice
with us (humans) ..."
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" A
3auo mnaauTe xopa Tpsasébea parm e
rpy>ka 3a Al ?

=,...if you cannot beat Al, join Al... © -- Elon Musk

= Cb3paaHe Ha Al B nomoll, Ha Yyoeeka (Humanistic Al) ?— TexHonorum
KOMTO Aa nomMarar Ha YoBeka aa nogodpu KOrHUTUBHUTE CU CNOCOBHOCTHN,
Bb3MOXXHOCTTa [a ce cripassi ¢ npobnemu, ga nogcursa yma unm TanoTo Ha
4yoBeKa, 0cobeHO B criyvyauTe Korato nMa yctaHOBeHU AedonunTm

= Bb3mMoxHU ca n gpyr sBmg ,,ovaeue” 3a Al:

— B eaHo oT Te3un, Al ce nsanons3ea 3a BoAeHe Ha 8OUHU,

— B ApYyro, Kato MHCTPYMEHT 3a KOHMpPOJ1 Usiu 3a ,,BbABOpPsiIBaHE Ha pea’,
TUPaHUS ...

— UNK 3a pa3suTne Ha Al KbM YOBELLKUTE LLEHHOCTU (MYyK 8b3HUK8aM
npobrniemu cebp3aHu ¢ Emuka, Mopan, CouuarniHu HopmMu) ...
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OCHOBHM TE€MMU B HaCToSAALMA

BbBeaeHmne. OCHOBHUM NOHATUA.
NcTopuueckun ceeagenuns. dunocodpus
N eTuka Ha Al.

Knacndukaumsa ¢ HEBPOHHU MPEXH.
HeBpoHu ¢ 06paTHM Bpb3KMW.
PeKypeHTHW 1 TOKanHO-peKYPEHTHMU
HeBpOHHU Mpexu. (TDNN, DRNN,
LRPNN, GLRPNN)

EBONOUMOHHN MeToAM 3a 0byyeHue
Ha mogenu. AudepeHumanHa
esontouunsa (DE). OnTummsaums c
posik oT Yactuum (PSO)

NHTennreHTHun areHTn. PaumoHaneH
areHT U3non3Ball, MoAeNn Ha OKONHUA
CBAT. AreHTM U3nNbHABaLUM 3a43a4eH
uen. AreHTn onTUMU3npaLm Luenesa
dyHkumsa. Camoobyuasalum ce
areHTun.

CraTnctnyecku MeToam 3a MalKWHHO
obyuyeHune. Cmecu ot Maycosu
dyHkumm (GMM). Knacudukauyms c
onopHu BekTopu (SVM).

Pecypcu Heobxoanmm 3a
peanusaumsaTa Ha CUCTEMU C
N3KYCTBEH MHTENEKT. AnapaTHu
cpeAacTBa.

MeToaun 3a MawKnHHO obyyeHune.
HeBpoHu 6e3 06paTHN BPBH3KWU.
Knacudunkauymsa ¢ HEBPOHHU Mpexu
6e3 obpaTHa Bpb3ka (FFNN, MLP NN,
PNN)

KOHBOMKOLUMOHHN HEBPOHHN MPEXMU
(CNN). ApxnTeKkTypu Ha Abnbokun
HeBpPOHHU Mpexun (DNN).

CbBpeMeHHM cpeacTBa 3a
peannsaums CUCTEMU C U3KYCTBEH
UHTENEeKT.




" A
OueHsiBaHe 3a cneu. KCT - 3k

PenoBHO obyuyeHue:
KpaeH_6poN_TOYKM = TOYKM cey konrpon T TOUKM 50,y

O = TOLIKMCEM.KOHTDOJ'II TOLIKMVIBI’WIT = 50/

B Toyku ot CeMmecTpmaneH KoHTpon (obwo ao 50 Toukn):
- pedepaTt/npe3seHTaymns/nemo
- aKTUBHO y4yacTue B yrpaxXHeHuaTa

B Toukn N3nut-TecTt (06wo A0 50 ToUKKN):

@ KpaeH_6poin_Ttoukn > [50...100] Toukmn

npod. T. FaHueB, U3kycTBeH UHTenekT - 2023/2024 10



"
PedepaT
CbrnacysaunTte c acucteHTta no Al Ha nab. ynp. !!!

[TpMepHN TEMNU:

ABTOMaATU4YEH MpeBo4 OT €4AUNH e3UK Ha Apyr.
ABTOMAaTU4YHO reHepupaHe Ha NporpamMeH Koa no 3agaHue.
YaT-60TOBE.

NHTenureHTHn acucteHTn — Siri, Alexa ...

AHanu3 Ha Bnaeo — pyTb0s, OXpaHa, aBTOMOGUNIN.
NWHTennreHTHa HaBurauns Ha poboT, APOH...

OunHaHcoBK nNpunoxeHnd Ha Al ...

MpunoxeHus B pobotnkarta n VR ...

KoMnioTbpHU urpm c Al ...
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" N

NMpuno>xxeHusa Ha Al

O6paboTka Ha ecTecTBeHa
pey

Knacndpunkaums Ha 0bekTn,
CbbUTUA, NnoBeaeHuUs...

Perpecuna n npeanckaseaHe

TbpceHe Ha MHdopmMauus,
cbbuTHne, 3HaHUS

B3emaHe Ha
MHMOPMNPAHO/OTrOBOPHO
pelweHue

e Pasno3HaBaHe, NHTepnpeTauunsa, YaT-6oTtoBe

e CMHTe3 Ha ped, lNpoMsaHa Ha naeHTUYHOCT (Hanp. voice
morphing)

e EMOUMOHaNHoO cbcTosHue (oT ped, EKI, EET, v ap.)
e OnacHun noseaeHus (BaHA4aNU3bM, yandeH 6oi...)
¢ XXnBOTMHCKM BMAOBE (HAacekoMu, NTuum...)

¢ PLCT Ha YoBEK MO racbT My
e O6eM Ha TanoTo
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NMpuno>xxeHusa Ha Al

Pa3no3HaBaHe Ha 06ekTu, NoBeaeHNs U CboUTUS

ebykBU/CMMBOMN, ABTOPCTBO,

ePeu/ankTOp/ANaneKT,

«)XXMBOTUHCKM BUAOBE OT ayaAno/BMAEO 3anucy,

eJlnua, NpPbCTOBM OTNEeYaTbLM, NOBEAEHUYECKN BMOMETPUYHN MOoKa3aTenm
eTunose gerHoctn, ONacTHU noseaeHus, Hamepexus,

eCbbUTNA, HOBOCT, OTK/IOHEHUS OT OYaKBaHUATA

eEMOLMOHANHN CbCTOAHUSA, ANArHOCTUKA Ha 3abonsaBaHus...

MalunHeH NpeBoA Ha NMMCMEHU OOKYMEHTM U pey

ynpaBneva M HaBuUrauuna B pOﬁOTMKaTa

CtpaTernmyecko njaHupaHe

EkcnepTHM cucrtemMu -- noarioMmaraHe B3eMaHEeToO Ha pelueHus

ANarHoCTuyHM cncrtemm

KoMnioTbpHU urpu, botoBe, N3KyCTBEH XMBOT

lMpounseBeaeHns Ha N3KYCTBOTO U TBOpYecTBO oT Al c-Mu

BoeHHO geno, MkoHOMUKa 1 UHAHCK

Hesponorus, Ncuxonorus, JINHrBucTuka ...




NMpenopbyBaHa nuTepaTtypa

m C. CtosiHoB, T. Mnywkosa, V. Toaopos, N3kycTBeH uHTenekT: PelwaBaHe Ha
npobnemn ypes TbpceHe. N3gaTencteo U3kyctBa. 2019 r. ISBN: 978619724387

m C. CroaHos, T. nywkoBa, M. lNanaH4yeBa, NI3KycTBeH UHTenekT: lpeacrtaBsaHe Ha
3HaHUATa 4Ype3 noruka. Jlormyecko nporpammpaHe, apatencreo Uskycrtea. 2021 r.
ISBN: 9786197243970

m M. TogopoBa, I3KyCTBEHUAT MHTENEKT: KpaTka UCTopmua Ha pa3BUTUE U €TUYHU
acnekTn Ha temarta, spaTtencrteo M3Ttok-3anaa. 2019 r. ISBN: 9786190105602

MapuaHa TogopoBa

U3KYCTBEH MHTEAEKT U3KYCTBEH UHTEAEKT

PewaBaHe Ha npo6Aemu 4Ype3 TbpceHe NMPeACTABAN® HA IHGHHUATA YPe3
AOTUKG, AOrMMECKO NPOrpaMmMpaHe

U3SKYCTBEHNAT
WHTEAEKT

KPATKA UCTOPUS HA
PA3BUTUE U ETUYHK
ACNEKTH HA TEMATA




.
NMpenopbyBaHa nuTepaTtypa

Ha AHIIMIMUCKU e3UK

S. Russell & P. Norvig, Artificial intelligence: A Modern
Approach, 4th Ed. Prentice-Hall, 2021, ISBN: 9780134610993

D. Poole & A. Mackworth, Artificial Intelligence: Foundations of
Computational Agents, 2" edition, Cambridge University Press, 2017,
ISBN: 9781107195394

M.T. Jones, Artificial Intelligence: A Systems Approach, Infinity Science
Press LLC, Hingham, Massachusetts, 2008.

M. Negnevitsky, Artificial intelligence: A guide to intelligent systems,
3rd Edition, Addison-Wesley, 2011.

T. Munakata, Fundamentals of the New Artificial Intelligence: Neural,
Evolutionary, Fuzzy and More, 2nd Edition, Springer, 2008

M. Minsky, The Emotion Machine. ISBN 0-7432-7663-9. Simon &
Schuster, 2007.
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"

NMpenopbyBaHa nuTepaTtypa

S. Russell & P. Norvig,
Artificial Intelligence: A Modern Approach

4th Ed., - ] § i: (e,9))

Prentice-Hall, 2021.  else -
8 pay -

ISBN: 9-780-1346-1099-3

Stuart |
Russell

Peter

Fourth Ed/t/on _
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"
NMpenopbyBaHa AuTepaTtypa

D. Poole & A. Mackworth, Artificial Intelligence: secHBEToR
Foundations of Computational Agents, 2nd ARTIFICIAL
Ed., Cambridge University Press, 2017. ﬁ\lTELLlGENCE ”
ISBN: 9-781-1071-9539-4 FOUNDATIONS OF COMPUTATIONAL AGENTS _

./ -
NG

-

-
" - > -
N, e )

. |

DAVID L. POOLE * Ny
ALAN K. MACKWORTH = Sl
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" A
NpenopbyBaHa nuTepaTtypa

ARTIFICIAL

INTELLIGENCE
A Systems Approach

M. Tim Jones

ARTIFICIAL
INTELLIGENCE

A GUIDE TO INTELLIGENT SYSTEMS
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NMpenopbyBaHa nuTepaTtypa

TEXTS IN COMPUTER SCIENCE

o e O L

20
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" N

NMpenopbyBaHa nuTepaTtypa

M. Minsky, The Emotion Machine.
Simon & Schuster, 2007.
ISBN 0-7432-7663-9
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N3KYCTBEH MHTEeNEeKT

Tema 1:
BbBeaeHve B AMCcUMIJIMHATA




" A
TeMma 1:BbBeaeHue B AMcumMrnjiMmHaTa

OCHOBHU MOHATUS

[eaHn TOYKM KbM HaykaTa ,VI3KYCTBEH UHTENEeKT"
NcTopua Ha Al

[JocTtmxkeHnsa Ha Al

TeKkywmn Bb3MOXHOCTU Ha Al

npod. T. N'aHueB, U3kycTBeH UHTenekT - 2023/2024 23



" A
OCHOBHM NOHATUA

NHTenekT ?

NHTennreHTHoOCT ?77?

EcTecTBeHa UHTENIMFeHTHOCT 277
N3KycTBEeHa UHTENUTEHTHOCT 277
MalWwnHHA MHTENNUIeHTHOCT 277
Apyru BnaoBe MHTENIUIeHTHOCT ?
N3BBbH3EeMHa 77?7

XnBOTUHCKa ?7?

YHuBepcasiHa UHTENMNUTeHTHOCT?

m /I3KYyCTBEH UHTenekT ?77
... MalWMHW KOUTO MOraT Aa MUCNAT, Aa Ce y4yaT, un Aa cb3aasart”...
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" A
OuakBaHuA

ABTOHOMHU CUCTEMUN KOUTO:

ce camoobyyaBaT HOBM 3aaa4un/npobnemm
NrpaaT wax, GO, pewaBaT KPpbCTOC/IOBULIM

[loka3BaT TEOPEMU, U3BIMYAT 3HAHUE, OTKPUBAT AENCTBUETO
Ha HOBM MOJIEKYJIN U OLEHSABAT TAXHATA NPUTOXUMOCT

MnwaT noe3us, pucyBaT KapTUHU, Cb3aaBaT MY3MKa

[MnnoTtupaTt aBTomobunun, Kopabu, camoneTn, KOCMMUYECKN
arapaTu...

OnarHoctnumpat 3abonsiBaHus
MnaHupaT gerHocTn, OUeHsaBaT pUCKOBE
YnpaBnsaBaTt GUHAHCOBU peECYpCM...

... WIN KOATO U Aa € Apyra UHTenekTyasaHa AENHOCT ...
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" A
NNeagHu TOUKU KbM Al

YoBelwKO MUCeHe PauMoOHA/THO MUC/1EeHe

YHoBewKn nenmcrtemg PaunoHanHun aencremg

CucTtemara € paumoHarnHa ako B3emMma ,Han-gobpoTo peweHne” n
(M3BbpLUBA CLOTBETHUTE OENCTBUS) ...
...MPN HanNnU4yHaTta 4o MoMeHTa MHdopMaLms.
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" A
NNeagHu TOUKU KbM Al

Thinking Humanly

“The exciting new effort to make comput-
ers think ... machines with minds, in the
full and literal sense.” (Haugeland, 1983)

“[The automation of] activities that we
associate with human thinking, activities
such as decision-making, problem solv-
ing, learning ...”" (Bellman, 1978)

Thinking Rationally

“The study of mental faculties through the
use of computational models.”
(Charniak and McDermott, 1985)

“The study of the computations that make

it possible to perceive, reason, and act.”
(Winston, 1992)

/

N

Acting Humanly

“The art of creating machines that per-
form functions that require intelligence
when performed by people.” (Kurzweil,
1990)

“The study of how to make computers do

things at which, at the moment, people are
better.” (Rich and Knight, 1991)

\

Acting Rationally

“Computational Intelligence 1s the study
of the design of intelligent agents.” (Poole
et al., 1998)

“Al ...1s concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)
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"

Al v YOBELWKUAT HAYUH HA AencTBue

m Tect Ha Turing (1950) "Computing machinery and intelligence,

m “"MoraT M MawuHuTe aa Mmmcnat?" - ,MoraTt M MawunHUTE Aa uMmart
MHTEeNNreHTHO noBeaeHune ?,,

m MuTtaumsa Ha 4JoBelwku nosegeHns (The Imitation Game)

Hosek*

,JHabnwoaaren”

JMawunHa
c Al°

MallnHaTa npnTeEXaBa MHTETUITEHTHOCT aKO Ha6J'II-O,£I,aTeJ'IF|T HE MOXe
Aa npeueHn aajin KOMyHUKunpa Cc 4HoBeEK MNJIN OT MalUUHA.
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" A
Al v YOBELWWKUAT HAYMH HA AeucTBue

Allan Turing:

[lporHo3upa, 4e oo 2000 r. MawmHuTe Mmoxe aa mmat 30 %
LUAHC Aa 3abnyaat HeobyyeH 4YoBeK B paMKUTE Ha 5 MUHYTU

[lpeayrapa BCMYKKM OCHOBHU apryMmeHTn npotme Al 3a
cneasawmnTte 50 roanHu
OnucBa BCUYKM OCHOBHUM KOMMNOHEHTU Ha Al :

CuctemMa 3a npeacrtaBaHe M CbXpaHeHWe Ha 3HaHue
(namer)

Cuncrema 3a aBTOMATUYHO NoJsilydaBaHe Ha 3aKJ/1l04YeHus
(Mncnene),

CucrteMa 3a pa3lbupaHe Ha ecTecTBeHa pey
(KOMYHUMKaUUS),

Cucrema 3a MaWwMHHO obydeHune (yyeHe n agantauus).
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" A
Al n YOBELWKOTO MUC/IeHe:
~cognitive modeling™

m ,KorHuTnBHaTa pesontouunsd, npe3 60Te roa. Ha XX
BeK: rncmxosiorns Ha obpabortkata Ha MHPOpMaUUS

m /I3ncKkBa Hay4yHM Teopun 3a BbTpeLllHaTa paboTa Ha
MO3bKa

m -- Kak aa ce sanmnaunpa toea? MIanckea ce

1) Npencka3sBaHe U TeCcTBaHe Ha nosBeaeHMeTo Ha xopa (top-
down) nnu

2) AnpekTHa naeHTUudunKauma ot HEBPOIOrMYHU CUrHaNu
(bottom-up)

Te3un aBa Metoaa (KorHutuBHA Hayka -- Cognitive Science u
KorHntmeHa HeBposiorma -- Cognitive Neuroscience) noHacTosiLeM
He ca 4YacT OoT HaykaTa 3a Al, cnopea AHeWHNTE POPMYTMPOBKU
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" A
PauMoHasZIHO MUCJieHe:
"laws of thought"

ApUCTOTEN pa3CbXXAaBa KakBO NpeacTaBNsABAT KOPEKTHUTE
(NpaBW/IHWN) apryMeHTU U npoueca Ha MUCEHE?

AHTUYHUTE rPbLUKKN yueHn/punocodun aedpmHnpaT pasinyHu
dbopMu Ha norukara:

CucreMa 3a o3HadaBaHe W rpaBujia 3a n3BJintdaHe Ha MUCJIN,
HE3AaBUCMMO OT TOBA AadJ/IM Ce€ NMa B npeasni NAeATa 3a
MeXaHUn3aund nin He Ha rnpoueca.

ChlecTByBa AMPEKTHA BPpb3Ka MexXay MoaepHaTa Hayka Al n
MaTeMaTukaTta n punnocoduara.
[Mpobnemn:

He BCUUYKUN UHTENIUTEeHTHU NoBeaeHnsa ce I'Ipe,D,aBaT/I'IpOFIBFIBaT
MOCPEACTBOM JIOTNYECKUN CbXAEHUA.

KakBa e uenTta U CMUCb/1a Ha MUC/IEHETO?
KakBu Mucnu Tpssbea ga nmMam?

31
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" JEE
PaumoHaJIHM AeUCTBuUA:
,rational agent"

m PaunoHanHo nosegeHue: doing the right thing!!! NMpaBum
TOBa KOETO e NpaBWUJIHO...

m Koe e npaBUNHO?

npaBVIJ'IHOTO € TOBa KOETO C€ OYaKBa Aa MAaKCUMMN3NPA NMOCTUTAHETO
Ha 3aJ10XXKeHa uesn, npun HaJiniHata KbM MOMEHTA MHCbOpMaLI,MFI.

m 33 LesiTa He e 3aAb/IKUTENHO Aa NpUCcbCTBa ,MUCNEHE",

HO aKO MMa TakoBa MUCNeHeTO TpsbBa Aa e B ycayra Ha
pauMOHANHOTO AENCTBME ...

m PauMOHaNHWUTE areHTu ce o4akBa Aa uMaT pauunoHasHo
nosegeHue.
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" A
PauuoHasJsieH areHT

m AreHT -> gedunHUuUna?
m PaunoHaneH areHT ?

m A6CTpPaKTHO 3anNMcaHo, areHTbT € PYHKUUS KOATO NpeBpbLla
nocnenoBaTesIHOCT OT HabntAeHUs U Bb3NpUATUSA B AENCTBUSA

[f: & > 4]

3a BCsIKa cpeaa W 3aAava, HWe TbpCuM areHT (UNun KaTteropus oT
areHTn) c Han-pobpn XapakTepucTmnkmn

m OrpaHnyeHune:. MsuncnutenHaTa TeXeCT Nnpasu
HeAOCTUXKMMO Cb34aBaHETO Ha MAEaNeH areHT

- Cb3anan Han-gobpaTa nporpaMa B paMKuUTe Ha pecypcuTe

Ha KOHKPETHUSA Xapayep
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" A
NMpeauctopunna Ha Al

. dunocoduma - Jlornka, metoam 3a obocHoBKa U
B3eMaHe Ha pelleHuns, YMbT KaTto dU3nYHa
CMCTeEMa B OCHOBATa Ha oby4yeHneTo, e3uk,
paLunOHaNHOCT.

m Marematuka - MaTeMaTU4ecko npeacTtaBsiHe Ha
a/IrOpUTMUN 3a A0Ka3BaHe, U3UYNCNEHUS,
BEPOSATHOCT, Bb3MOXHOCT W/IN HEBB3MOXHOCT 33
060CHOBaBaHe Ha pelleHne, NoaaTIMBOCT UK
HenoaaTNMBOCT 3a dopManusnpaHe Ha npobnema.

m MKOHOMMKA - NMOJIE3HOCT, TEOPUSA 3a B3EMAHE Ha

Materials
discovery

Sustainability
sciences

Biological

peweHnA. sciences
m HeBponorua - pmsnyecka oCHOBa 3a YMCTBEHA
JNEeNHOCT, o
m lNcuxonorunsa - GeHOMEHN Ha Bb3NpUATUE U &
ABUrateneH KOHTPOJ1, eKCnepuMeHTaIHU TEXHUKMN. T T T
m KOMMNIOTbBPHO MHXXEHEePCTBO - Cb3JaBaHe Ha &
CBpbX-6Bbp3n KOMMIOTPMU. _%@

m Teopua Ha ynpaBsieHMETO - MNpoeKTUpaHe Ha
CUCTEMU, KOUTO MaKCUMmM3npaT ob6eKTUBHa
(dyHKUMA BbB BpeMeTO.

m JIMHrBUCTUKA - HAUYMNHU 3a NpeacTaBdaHE Ha
3HaHWe, rpaMaTunKn. LEARNING

MACHINE LEARNING




"
Cbb6uTHA OT MctopmsaTa Ha Al

1940-1950s — 3apaxaaHe Ha Al

1943 McCulloch & Pitts: Mogen Ha MO3bK OT JIOFNMYECKN efIeMeHTH
1950  A. TropuHr: KoMnoTpu U nHTenureHTHocT -- "Computing Machinery and

Intelligence"
1950-1970s — NbpBOHa4vYaJsieH eHTyCMa3bM

1950s PaHHuM Al nporpamu: Checkers program, Logic Theorist, Geometry
Engine

1956 CemuHap B JoptmyHa: TepMuHbT "Artificial Intelligence”
1965 LsanocTteH anroputbM 3a Jiornyecku pascbxaeHnsa (POOUHCHH)

1970-1990s — noaxoau ocHOBaBallM ce HA 3HaHue
(Knowledge-based)

1969—79 PaHHM pa3paboTkn no cucremun 6asnpaHm Ha 3HaHue (knowledge-
based systems)

1980-- EkcnepTHUTE cuctemun ctaBat nHaycrtpud, Al e npeagnMHO
CTaTUCTUYECKO MoAe/InpaHe
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"
Cbb6uTHA OT MctopmsaTa Ha Al

1990s- Hawum AHN — Hay4yHu MmeTtoam, Al ctaBa Hayka

1987-- BeposaTHOCTeH noaxoA, crnpaBsHe c HecurypHocT, Al cTtaBa
HayKa

1995-- [logBgaBaT C€ UHTENUTeHTHUTE areHTu

XXI Bek - AI TexXxHO/IONMM B eXxegHeBueTo

2002-- npaxocMmykadkaTta iRobot Roomba
2011-- Watson, Siri

2014-- CodTyep (noutn) yaosneTsopsiBa TeCT Ha TopuHr —> 1/3
cbanuTe ca ybeaeHu, ye pasroeapsaT ¢ 13 roauwHO MOMYe
Eugene Goostman. [llpe3 cbuwaTta rognHa ce nosiesiea Alexa.

npod. T. NaH4eB, U3kycTBeH UHTenekT - 2023/2024 36



" 0
Hakon poctmXkeHunsa Ha Al

m 1997 - IBM “Deep Blue” nobexaasa Napu Kacnapos,
TOoraBallHMS CBETOBEH LLUAMMMOH MO LaXx

m 1999 - Proverb pewaBa KpbCTOCNOBULM NO-A06pe OT MOBEYETO
Xopa

m 2011 - IBM Watson nobexaaBa Ha Jeopardy!, nobexaaBanku
nereHgapHute wamnuoHu Brad Rutter n Jen Jennings.

m 2015 - DeepMind’s AlphaGo nobexanasa EBponencknsa LWamMnmoH
Ha KuTamckata urpa Go.

m Google-Waymo geMoHcTpupa kona 6e3 soaau (driverless cars*)
Chryslers, Toyota, Honda, ..., Apple.

* Society of Automotive Engineers (SAE)

Level O - no automation

Level 1 - hands on/shared control

Level 2 - hands off

Level 3 - eyes off

Level 4 - mind off

Level 5 - steering wheel optional. 37



https://en.wikipedia.org/wiki/Society_of_Automotive_Engineers

Hakou
AOCTUXKEeHMUSA

EBponeiicku napJiaMeHT

MN3KYCTEEHURAT MHTENEeKT e KNYOoBa TeXHONOrusA 3a 6bAeleTo, KOATO HaMUpa Bce NnoeeYye NpUNoXeHUs aHec.
Hay4eTe KakBo NpeAcCTaBnNsABa TOW U Kak NPOMEHS XUBOTA HU.

N3KYyCTBEHUNAT NHTENEKT

M3non3saHe OHec u 8 bvoeuwye

Hakonko npumMmepa Kak seevye nanonspame N3KyCTBeHNA MHTENIEKT N
KaKBM Bb3MOXHOCTN nNpeanara TON

Aurutanum nu4Hu
ACUCTEHTU Ha

TopceHe B UHTEpHET

MawwnHHM npesogn

cMmapThoHu unm
KOMMIOTPY

WHTenureHTHmn
KNUMaTUYHN
MHCTanaumm

ABTOHOMHM KONU

WHTepHeT Ha HewjaTa:
cevp3aHu ¢ Mpexama npaxocmyKayku,
XNadunHuyu, 4acosHUYU...

Enempou Ha CUTYPHOCT

Bopba ¢
paesundopmayunTa

OnTuMM3avpaHe Ha
NPOAYKTH U Ha Bepuru
3a npogax6a

o

Ly

J w >
: e & ®
AL 0
MNazapysaHe u
peKknammpaHe oHnanH
YMHO 3emegenwve: PoboTn BbB

HaNoABaHe, XpaHeHe Ha XUEOMHU, dabpukure
pobomu, npemaxeawju niesenu

europarl.eu



" JE
Hakoun gocTtnixeHus

©zapp2photo/Adobe Stock



= Agent-Al Ambeent-Al
|

Analyzing information issued by Analyzing and understanding just about

people and understanding intentions anything in the world (objects, people,

and emotions in that information the environment) and instantanecusly
pradicting and controliing those things

Analyzing unconscious and unnoticeable Organically connecting and cultivating
aspects of a person’'s mind and body as multiple types of Al and optimizing the
well as understanding deep psychological, entire social system

intellectual, and instinctual stales in that

person

Heart-Touching-Al Network-Al 40




AI-HAKOM OOCTUNIKEHM

[lokaszBa MaTemaTtuyecko npegnonoxeHue (Robbins
conjecture) HepelweHO OT AeceTuneTus

Al 3a BOEHHO nsiaHMpaHe — HanaaeHue, otbpaHa, TUI0Ba
noakpena OT TOBapu U XuBa cuna...

ANropmTtMu 3a nNJaHuMpaHe n Haco4yBaHe Ha KOCMUYECKHU
anapatu n 6oenpunacw.

MawwunHeH npesog Ha TekcT (Google, Microsoft, OpenAl...)

Skype - npeBojg B peanHo BpeMe (voice translation)

Cb3aaBa NporpamMeH Ko Ha pas/iInyHu e3num 3a
nporpamMmpaHe

Cb34aBa NpousBeAeHUs Ha U3KYCTBOTO (Noe3ns, nposa,
KapTWUHU, BUAEA... MO Nopbyka)

Elon Musk — Al TexHonorum 3a oHaHCOBUTE Nasapu ...
neuro-chip 3a BCI, HoBn HMI 3a ynpaBneHune Ha o6ekTn un
Ap.

41
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" A
Pecypcu: cpaBHeHue YyoBeKk-MalluHa

CobrnacHo Pwcen & Hopywur, 2021.:

Supercomputer Personal Computer Human Brain
Computational units 10 GPUs + CPUs 8 CPU cores 10° columns

10' transistors 10 transistors 10! neurons
Storage units 10'6 bytes RAM 1010 bytes RAM 10 neurons

1017 bytes disk 10™2 bytes disk 101 synapses
Cycle time 10~ sec 10~ sec 1073 sec
Operations/sec 1018 1010 1017

Figure 1.2 A crude comparison of a leading supercomputer, Summit (?); a typical personal
computer of 2019; and the human brain. Human brain power has not changed much in
thousands of years, whereas supercomputers have improved from megaFLOPs in the 1960s
to gigaFLOPs in the 1980s, teraFLOPs in the 1990s, petaFLOPs in 2008, and exaFLOPs in
2018 (1 exaFLOP = 10'® floating point operations per second).
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Pecypcu:

1 quintillion bytes

KOT Ka ‘\ “‘\\‘\‘ ,.,/ .
o9 e
oY ‘e
YyOoBEK ‘\\\*o - e, &
\ & e
KOMMNIOTHP K 5
4
NHTepHeT & D
<
o A s (megaflops = million

.:f \e operations per second)

&

3 , ¢

- ' :

:;'_* (K computer, Fujitsu) ) Pr:(:::z;of;:;::::ton

- 30 quadrillion bytes 1 bulb =1 watt)

= 8.2 billion megafiops '

Cat Brain

98 trillion bytes
61 million megaflops

N3
ATITNa Lomnet
Bk b
3.5 quadrillion bytes J.f
2.2 billion megaflops el
iPad 2 -
64 billion bytes Human
170 megaflops Genome
2.5 watts 750 million bytes




'_
KakBo Mo)xxe AI nHec?

...lloHacmosawem Al no3eosns8a 0a ce 006auUXUM HA % om yHKYUOHAAHOCMMA HA
yogewkKama HepeHama cucmema.

)
4 )
. @l\\ / KOMI'II'OTDHTe ca - BxogHu W U3XoO4HW WHTepdelcu
..--.\ [ QJ L no-ycnewHu ot - Ob6paboTka Ha WHGOpMaL K|
rgy - [lameT
HOBEKaAa
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'_
KakBo Mo)xxe AI nHec?

...[NoHacmoawem Al no3sonasa 0a ce 006AUXUM HA 34 om PYHKYUOHAHOCMMA HA

yoeewKama HepeHama cucmema.

)
f )
@\-\ 3 KOM”"OTpMTe ca - BXogHW W U3XOoOHU WHTepdeicu
*'*\ | | ; No-ycnewHn oT - ObpaboTka Ha MHOopMaLNU]
rgy - [TlameTt
HOBEKA
BAn3Kku - gﬂD}I{HM OBWKEHWS
- 3peHue
BbE3IMOXHOCTU - E3ukosu cnocobHocTU

- PewasaHe Ha CTPYKTYpuUpaHu
npobnemu
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KakBo Mo)xxe AI nHec?

...lloHacmosawem Al no3eonsasa 0a ce 006auUXUM HA % om (hyHKYUOHAAHOCMMA HA
yogewkKama HepsHama cucmema.

P )
v, )
@\ 4 KOMI’II‘OTDMTe ca - BxogHu U U3XoOHU UHTepdeuncu
..--.\ i R L no-ycnewHu oT -  ObpaboTka Ha uHopmayua
rgv -  [MameT
HOoBEKAa
Briv3ku - gnD}I{HM ABWXKEHWA
- peHue
Bb3MOXHOCTW - EsukoBu cnocobHocTu
- PewaBaHe Ha CTpPYKTYpUpaHu
npodbnemu
W o, - TBoOp4yecTBO, Cbhb3uaaHue
& 159 HoBeLlLKNAT - Emoumu u emnaTus
:‘IL- MO3bBK - [naHupaHe u B3emaHe Ha
. ’ peweHusa
3 no-ycrneweH - Cb3HaHWe ¥ noacb3HaHue
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CnuBaHe B eaqHo YoBek-MawuHa???

HUMAN MACHINE

-

[
Prosthesis (/ %
Exoskeleton
Biosignails: Robotic arm 1\& ‘,,?
Biopotential Smart wheelchair
Muscle Mechanical Motion *  Smart environment %—]
Body Motion « Exergame

Application Fields:
Assistive technology
Rehabilitation
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HacTtosuweTto -> 2024 B NnpoOrHo3m

PREDICTION: Tech. Development in 2024 (xaxis) vs Impact to Humanity (y-axis)
(size of bubble proportional to relative market adoption)

@Veryearly @Prototype @lIncubating WEmerging @Mature @ Broad Adoption

< s —— Remote Healthcare
Distributed Energy Resources for

Powering Data Centers Sustainable ICT Advances in Cybersecurity
- 4.75 Regenerative AgriTech Nest Generation Al
= "
c Cost Effective Recycling of
0 45 Batteries (e.g. Lithium)
= .
- = - New Battery Chemistry and Architecture Reliability
]
o Generative Al Applications
QO @ 4 Accessible Quantum Computing
g T~ New 3D Printing Applications
m— Managing Misinformation

Digital Twins for Vertical Applications
New Programming Models

3.75 Alternative Materials for
Electromachines (EV motors)
35
Low Power Al Accelerator
Non-Terrestrial-Networks
3.25 Satellite (Constellation) Recycling
Metaverse \‘

Autonomic, Autonomous, and Hybrid Systems

2.75
25 3 35 4 4.5

C- C C+ B/C B- B B+ A/B
Tech. Development in 2024
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The little Python script | wrote 1o
win the best-0f-22 game for this

AT

Spotify Wrapped

Other stuff
(PageRank, GPS
Directions, you

name it)

TikTok For You
Page

uter

Vision
Generative
Al

ChatGPT



" J
Bbnpocu?
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