Eicaywyn otnv Texvntn
Nonuoouvn

MavoAnc Kouutrapakng



Ti eival Texvntn Nonuoouvn?
e Texvntn Nonuoouvn - TN (Artificial

Intelligence - Al) €ival N ETTICTAN TTOU EXEI
OTOXO TNV AVATITUCN EUPUWYV CUCTNUATWV.

* TI €ival TA EUPUI CUCTANOTO?



Ti eival Texvnth Nonuoouvn?

* 27N Ola0popN TNG aTo XPOVvo, N TN €ixe (kal
EXEIl) OTOXO TNV AVATITUEN CUCTNUATWY
TTOU
— ... EVEPYOUV oAV TOV AvOpwTro.

— ... OKEQPTOVTOI OOV TOV AvOpwITO.
— ... OKE@TOVTOI OpOOAOYIKA (rationally).
— ... EVEPYOUV opBoAoyika.

— ... 0(POU EKTTAIOEUTOUV O€ EVA uaya)\o
ouvo)\o 6560p£vwv paeouvouv OoT1TO aUTA
KOl €TO1 YivovTal EUQUR. AUTH €ival n
mpootyyion TnS Mnxaviking Madnong.



AvBpwTrivn Apaon: H Aokipaaic J«

Turing

 HOookipaoia Turing (Turing test) TTpOTABNKE ATTO
Tov Alan Turing TO 1950.

* [a va trepaoel auTr) TN OOKIHOCIa Evac
UTTOAOYIOTNG, TTPETTEI VA £XEI TIC £CNG IKAVOTNTEC:
eTTeECEPYyAOia QUOIKNG YAWooacg (natural language

processing)

avatrapaocTtaon yvwaong (knowledge representation)
QUTOUATOTTOINUEVN GUAAOYIOTIKI (automated reasoning)
UNXAVIKN padOnon (machine learning’ . cowrurve macamery axo

unxavikn épacn (computer vision)
POWUTTOTIKI (robotics)

INTELLIGENCE
BY A. M. TURING

1. The Imitation Game.

PROPOSE to consider the question, ‘Can machines think?” This should
i itions of the meaning of the terms ‘machine’ and




[1€pa atro Tn AoKipaoia Turing

* O1gpeuvnTtec TNG TN OEV EXOUV APIEPWOEI LEYAAN
TTPOCTIABEIO OTN dNUIOUPYIa uNXAVWY TTOU HTTopoUV va
TTEPAocOoUV Tn dokipaaia Turing. [Nari;

— 'Eva rpoypappa uTropEi atrAd va pac KopoIioEWEl Xwpig
Va €ival EUQUEC.

— YTTAPXOUV QPKETEC TTI0O OUYKEKPIUEVES OOKINOTIES
VIO VO LETPAOOUWE TNV TTPO0O0 TWV CNUEPIVWV
UTTOAOYIOTWYV. AEITE TNV OXETIKI £KOOON TOU Al magazine
(Vol 37, No. 1, Spring 2016).

Al magazine




AvBpwTrivn 2kEWn: H Npooeyyion
ue 'vwoTikd MovteAa

[Twc douAeguel 0 avBpwTITIVOS VOUG?

YTrapyouv dUO TPOTTO! VIA VO TO LABOUpE:
— EvdookotTnon
— YuxoAoyika TTeipauaTta

Mapdadeiypa: To Tpoypappa GPS (General Problem Solver) TToU
avaTTTUXOnke 10 1961 at1rd Toug Newell Kail Simon.

2" autn TNV TTpooéyyion, n YuyxoAovia kal N MNvwoTIKN
EtrioTAun (Cognitive Science) €ival CNUAVTIKEC ETTIOTILEC.

210UG Newell kal Simon atroveundnke 1o Turing Award to 1975
Yia TNV OOUAEIA TOUC OTNV TTEPIOXH AUTH).



OpBoAoyikn Zkewn: H Npooeyyion
pe Toug NOPOUG TNG ZKEWNG =t

[Moloi gival o1 vOuoI TNG OKEWNG?

H pueAETN AUTAG TNG £PWTNONG ATTO TOV AVBPWTTO EEKIVNOE UE TOUG
ouAAoyiopoug Tou APIOTOTEAN.

ApioToTéAelog ouAAoyiopnog: O 2ZwkpdaTng gival avBpwTtroc. OAoi o1 dvBpwrTrol
gival BvnToi. ETropévwg, 0 2wkpAaTtng gival Bvnrog.

H éugaaon o' autA TV TIPOCEyyian gival aTn owaoTr| £§aywyr)
OUUTTEPOAOHUATWY (inference).

2NUavTIKG pOAo TTaifouv ol eTTIoTAPES TS DIAocogiag kal TNS AOYIKNC.

Mapddeiypa: n Epeuva oTnv TTEPIOXH TNG aTTOdEIENS BewpnuaTwy (theorem
proving)



OpbBoAoyikn Apaon: H Npooceyyion
ue Touc OpBoAoyikouc lNpdakTopeg

e 2' QUTA TNV TTPOCEVYION TO BACIKO
TTPORANua gival n oxediaon opBoAoyikwyv
TTPOUKTOPWV.

 TI €ival TTPAKTOPOC?



[TpaKTOPEC

* [pdkTopac (agent) eival OTIOATTOTE UTTOPEI VO BewpnOeEi
OTI avTIAauBaveTal To TTEPIBAAAOV TOU pHECW AICONTHPWV
(sensors) Kal AAANAETTIOPA HE AUTO HECW UNXOAVIOUWV
Opaong (effectors - actuators).

ﬁ%gent Sensors

———l TG |——— §
JUSWUOITAUH

ions
K Actuators o




I'Iapaéalyuam [TpaKTOPWYV

s, FIRST JAMES BOND FILM!

* AvBpwTTIvOl

* PourtrorTikoli

 [1pakTopeC Aoyiouikou
(software agents - software
robots - softbots).




&3> Ny,
i A

.‘ .

OpBoAoyikoi I'IpO(KTopag

* OpBoAOYIKOC TTPAKTOPOC EivVal EVAC TTPAKTOPOC
TTOU EVEPVYEI ETOI WOTE VA ETTITUYXAVEI TO KAAUTEPO
ATTOTEAEO A 1, OTAV UTTAPXEI aBeBaidTNTA, TO
KOQAUTEPO AVOLLEVOUEVO ATTOTEAEO Q.

 HpueAétn TNC TN WG oxediaong opBoAoyikwy
TTPOKTOPWYV Eival
— TTI0 YEVIKN ATTO TNV TTPOCEYYION TTOU BadileTal OTOUC
VOUOUC TNG OKEWNC
— EUKOAOTEPN aTTO TIC TIPOCEYYIoEIC TToU BagilovTal oTAV
avOpwTrivn okEwn N dpdon
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Mnyavikin Mabnon

Mnyavikry Maénon gival n emoTAun (Kol LEPIKES POPEC N TEXVN!) TOU
oxedlaopoU aAyopibuwyv TTou padaivouv atrod dedopuéva.

H Mnxavikil Maénon gival pa onuavTik UTToTrEPIOY A TS TeEXVNTAS
Nonuoouvng, icwg N CnNUAVTIKOTEPN CHHEPOQ.

KaBe pEpa XpnOILOTTOIOUE EQUPUOYES TTOU £XOUV aVATITUXBEI
XPNOILOTTOIWVTAG TEXVIKEC Mnxavikic Mabnong Tr.x.:

— Avayvwplion oplAiag

— Karavonon Quaoikng YAwooag

— Mnxavikn peTappaaon

— Autoodnyoupeva oxNUaTa

Eival dUokoAo va ovopdooupe Eva cUOTNUO EUQUES av OV paBaivel.
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Mnyavikn M&Bnon yia tnv
Etrecepyaoiac Puoikng NAwooag

e 210 padnua « Texvnt Nonuoouvn Il (Deep learning
for natural language processing)» OivouuE pia
ouyxpovn gicaywyn otn Mnxavikn Maénon
ETTIKEVTPWVOUEVOI OTIG TEXVOAOYIEG TWV
VEUPWVIKWYV OIKTUWV.

* MeAeToupue etrioncg e@apuoyEC TNG MnXavikng
Mabnong otnv Eregepyacia Quaoikrg FAwooag
TTOU €ival pla AAAN oNUAVTIKI UTTOTTEPIOXH TNG
Texvnt¢c Nonuoouvnc.

* 2NUEPQ TA TTEPICCOTEPA TTPORANUATA OTNV TTEPIOXN
NG ETrecepyaoiac Puoiknc NA\wooac AuvovTal pe
aAyopiBuoug Mnxavikng MaBnong (kai cuvRBwg
BaBIEC APXITEKTOVIKES VEUPWVIKWYV OIKTUWV).
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Mnyavikin Mabnon

* Ta TeAeuTaia xpovia n utrotrepioxn TNG TN
LE T TTIO EVTUTTWOIAKA OTTOTEAEOUATA EIVAl
N UNXOVIKN paédnon.

* H Baoikn 10€a edw €ival OTI EKTTAIOEUOUNE
Eva oUOCTNUO € LEYAAO OYKO
OEOOMEVWV (TT.X., EIKOVEC, NXOUC N KEILEVO)
KOl TO OUOTNUA LETA UTTOPEI VO AUVEL
O'XEZTIK('X TTPORANUATA LE E'ITITUXI'(] (TTOAAEC
POPEC HAANIOTA, KOAUTEPQ ATTO Toug
avOpwTToug). PO
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loTopia TNC TN

e Kuopopia (1943-1955)
— MovTEAa TEXVNTWYV VEUPWVWY - perceptron (McCulloch
and Pitts, 1943). MaBnon Hebb (Hebb, 1949).

— To &pBpo Tou Alan Turing “Computing Machinery and
Intelligence” (1950).

— Snarc: O TTPWTOG UTTOAOYIO TG VEUPWVIKOU
OIKTUOU (Minsky and Edmonds, 1951).

— O Minsky éAaBe etTiong 10 Turing Award TO 1969.

15



loTopia TNC TN

e [€évvnon (1956)

— To OuVEDPIO EPYACiac OTO TTAVETTIOTAWIO Dartmouth TO
KaAokaipl Tou 1956 (McCarthy, Minsky, Newell, Simon).

DAF Hbl%

— O 0pog “Artificial Intelligence” ul0BeTNBNKE pETA qno?ﬁjﬁ '
TTPOTACN ToU McCarthy (Turing Award winner in 1971). 7

— To Tpoypappa Logic Theorist (Newell and Simon) EKAEWe
TNV TTAPACTACN. AHEOWG LETA TO GUVEDPIO, TO
TTPOYPAUUA QUTS UTTOPETE VA OTTOOEIGE! T
TEPIooOTEPQ BewpnuaTa Tou Keg. 2 Tou BiAiou
Principia Mathematica (£éva gnuiopévo BiAio Twv Alfred
North Whitehead kai Bertrand Russell yia Tn AoyIKn Kal TO
naenuaTika)!
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loTopia TNC TN &4

 [pwipog evOoUuoIaoUOG, LEYAAES TTPOCOOKIEG (1952-1969)
— Logic Theorist, General Problem Solver, Geometry Theorem Prover,

game playing, Lisp (from McCarthy), theorem proving, Shakey the robot,
micro-worlds, adalines, perceptrons.

— Hut606eon ToU PUOIKOU CUCTANATOS CUMBOAWY (physical symbol
system hypothesis) Twv Newell and Simon: OTT01001TTOTE OCUCTNUA
(unxavn  avbpwTroc) TTou ekdNAwWVEl vonuoouvn Ba TTpETTE va
AEITOUPYEI PE TO XEIPIOUO OOUWYV OEQOUEVWV TTOU ATTOTEAOUVTAI ATTO
oUppBoAa. AuTth gival n uttdBe0on €pyaciag yia TOUG EPEUVNTEG TNG
oupfoAikig TN.
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loTopia TnG TN 2~

e Mia 660on peaAiopou (1966-1973)

— [Npoypduuata xwpeic yvwaon 1ediou (domain
knowledge), TrpoBAApATA OICETTIAUCINOTATOC
(intractability problems), apvnTika
QTTOTEAEOUATA VIO ATTAA VEUPWVIKA OIKTUQ.

— AKUpwaOonN pHeyaAwV PEUVNTIKWY EPYWV OE€
unxavikn peragpaon (HMA), n €kBeon Tou
Lighthill (MeyaAn BpeTavia).
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loTopia TNC TN

S RULE-BASED
EXPERT SYSTEMS

THE MYCIN EXPERIMENTS OF THE STANFORD
HEURISTIC PROGRAMMING PROJECT

° 2UCTAMOTA BACIOUEVA OTN YVWO
(knowledge-based systems) (1969-1979)

— O poOAo¢ TNC yvwonc rediouy, Ta EuTTEIpA .
ouUoTAMATA (expert systems) T1.X., TO TTPOYPAULO
MYCIN yia TV avayvwpion BakTnpiwy 1Tou
TTPOKOAAOUV IWOEIC.

— Awooec avatTapaoTaong yvwaong Kal
= OUAAOYIOTIKNG (1T.X., Prolog, frame-based
languages). -
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loTopia TNC TN

e HTN yiverai Biopnyavia (1980-cnuepa)
— To TTPWTO ETMITUXNUEVO EUTTEIPO OUOTNUA: R1 (McDermott,
DEC).

— H lamrwvikh dpdaon “5th Generation project” (1981) kai N %
Eugaaon 1nG oto Aoyiko NpoypapuaTtiopo. |

— H eTaipia Microelectronics and Computer Technology
Corporation (MCC) Twv HIA.

— To TpOypauua ESPRIT TnS EupwTraikng Evwong (1983).

— H €kBeon Alvey otn MeyaAn BpeTavia.
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loTopia TNC TN

e HemoTpopn TWV VEUPWVIKWY OIKTUWYV (1986-CUEP)
— TOUAQXIOTOV TEOOEPEIC EPEUVNTIKEG OUADEG
avakaAuwav cava tnv uEbodo pabnong ue
otmricBodi1adoon (backpropagation) TTOU i€ TTPOTAOEI
TO 1969.

— Ta ouvOoeouIKA povTéEAA (connectionist models) TTou
Baoifovtal o€ VEUPWVIKA OIKTUQ WS CUUTTANPWHA TWV
O- i3 1 z _

 PARALLEL DISTRIBUTED! “’ (e Tk e LA
. ; PARALLEL DISTRIBUTED
PROCESING ) PROCESSING

19 G bt o Dpgricm

hidden layer 1 hidden layer 2

AND THE POF RESEARCH GROUP.
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loTopia TNC TN

H Texvnt) Nonuoouvn yivetal emioTiun (1987-onuepa)
— MeBodikoi evavTiov TOaTTaTooUANdWYV (neats vs. scruffies).

— EvOIa@EpovTa aTToTEAEOUATA O€ AVATIAPACTACH YVWONG,
avayvwplion ouAiag, VEUupwVIKA dikTua, £copucn dedOPEVWY,
QiKTUQ Bayes, POUTTOTIKA KAl LNXAVIKH 60pacon.

Euoucig MNpdakTopeg (1995-onpepa)
— Acite 10 BIBAio TOU eI0aywyIKoU padnuatog Texvntr) Nonuoouvn
Kall TO ouvéDPIo AAMAS (https://aamas2025.org/) .
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https://aamas2025.org/

loTopia TNC TN

e 2nuacioAoyikog loTocg (Semantic Web) kai
Alaouvdedepéva Asdopéva (Linked Data) (1998-onuepa)

— AgiTe TNV 1I0TOOEAIDA TOU HETATTITUXIOKOU HOU
nadnuartog TexvoAoyia I'vwoewy
(http://cgi.di.uoa.gr/~pms509/) Kal TNV TTOPAKATW
I0TO00€Aida TOU W3C: https://www.wi=arg/?

<
4
Semantic
Web
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http://cgi.di.uoa.gr/~pms509/
https://www.w3.org/2013/data/

loTopia TNC TN

e Xppon ypapwyv yvwoewyv (knowledge
graphs) OTIC unXaveG avalnTnong (2012-
ONUEPQ)

— A€&iTe TTANPOPOPIEC OXETIKA UE TO Google
Knowledge Graph oTnVv 10TO0€AIDQ:

https://support.google.com/knowledgepanel/ans
wer/97871767hl=en ] -

24


https://support.google.com/knowledgepanel/answer/9787176?hl=en
https://support.google.com/knowledgepanel/answer/9787176?hl=en

[Mapadeiyua I'pagou ' vwaoncg

25



H Xpnon twv I'pagwyv I'vwoncg oTig
2.uyxpovec Mnxavec Avalntnong

Google

who founded google? X Ea

Q OAa () Eixéveg ) Edroeig [ Bivreo Q Xapteg ¢ MepioodTepa PuBpioeig

Google > 1dpuTéC

Nappu MEI Zepykél Mpiv

en.wikipedia.org » wiki ¥ Met@@paon autrig TnG oeAidag

Google - Wikipedia

Google, LLC is an American multinational technology company that specializes in Internet-
related services and products, which include online advertising ...

Founded: September 4, 1998; 22 years ago ... Number of employees: 114,096 (Q3 2019)
Founders: Larry Page; Sergey Brin Key people: Sundar Pichai (CEO); Ruth Por...

History - Larry Page - Sundar Pichai - Sergey Brin

AANAEC EPWTNOEIC XPNOTWV

eoe
eee
eee

Google <

Etaipeia

£\

H Google LLC eivai pia atroé Tig HeyAAUTEPEG €
BIaBIKTUOKWYV UTTNPEDIWYV. [8pUBnke arré Tov /
MéTg kal Tov Zepykél M1piv 10 1996, 61av aul
£Kavav 10 BIBAKTOPIKO TOUuG OTo IMAVETTIOTHHIC
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Al@DI

* AciTe TNV I0TOOEAIOA TNC OLAdAC pou (Artificial
Intelligence Team, https://ai.di.uoa.gr/) yia
TTPOCPATA ATTOTEAECUATA OTIC TTEPIOXEC
Semantic Web, Linked Data, Knowledge Graphs,
Question Answering, Deep Learning for Natural
Language Processing Kol GAAQ.

* Av €I0TE LETATITUXIOKOGC, TTOPAKOAOUBNOTE TO
nadnua TexvoAovyiec ' vwoewyv
(https://cgi.di.uoa.gr/~pms509/).

27


https://ai.di.uoa.gr/
https://cgi.di.uoa.gr/~pms509/

loTopia TNC TN

* TN yia computer and video games

— Acite 10 BIBAI0 TwV Navvakakng kai Togelius
(https://gameaibook.org/).

Georgios N. Yannakakis and Julian Togelius

Artificial Intelligence and Games
(2nd Edition)

August 5, 2024

Springer

28


https://gameaibook.org/

loTopia TNC TN

e AUTOVONOG OXEQIOOMOG KOl XPOVOTTPOYPAUNATIONOG (autonomous
planning and scheduling)

— NASA's Remote Agent
(https://ti.arc.nasa.gov/tech/asr/planning-and-scheduling/remote-age
nt/)

— O mpAKTOPAC AUTOC €iXE TOV EAEYXO TOU dIAOTNUOTTAOIOU Deep
Space 1 kaTtda Tn d1GpKeIa dUO TTEIpapdTwy 10 Maio Tou 1999.

29


https://ti.arc.nasa.gov/tech/asr/planning-and-scheduling/remote-agent/
https://ti.arc.nasa.gov/tech/asr/planning-and-scheduling/remote-agent/

loTopia TNC TN

e 2XeO0I100MOC EqodIaoou (logistics
planning)
— To rpoypappa Dynamic Analysis and Replanning
Tool (DART) TTOU xpnoluorrow’]er]Ka QTTO TIC
Aualeavmag OUVAUEIG OTOV ‘ i o

30



loTopia TNC TN

* AOYIOUIKO £TTIAUONG TTPORBANUATWY HE
TTEPIOPIOCUOUG (constraint solving software)

— Ta TTpoypdauuarta eTAUTEC (solvers) TNG

['aAAIKNC eTaIpiac ILOG TTOU TWPA AVNKEI OTNV
IBM

el _ . _ __ 0 __._ _a°

(https://www.ibm.com/products “' -~ ' —~*m
ization-studio ). E = ===

Changing the rujes of business™
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https://www.ibm.com/products/ilog-cplex-optimization-studio
https://www.ibm.com/products/ilog-cplex-optimization-studio

loTopia TNC TN

e [Maixvidla (game playing)
— |IBM's Deep Blue in 1997
(https://www.ibm.com/history/deep-blue )

— Google’s Deep Mind Alpha Go in 2016
(https://deepmind.google/technologies/alphago/.
It uses deep neural networks Kal tree search.

32


https://www.ibm.com/history/deep-blue
https://deepmind.google/technologies/alphago/

loTopia TNC TN

e ATAVTNON EPWTACEWV EKPPACUEVWYV OE PUOIKA YAWo OO

— To gpeuvnTIKO £pyo DeepQA Tn¢ IBM oTa mTAaicia Tou oTroiou avattuxtnke 1o cUuoThua
Watson.

— To ouoTtnua Watson KEPOIOE TOUG TTPWTABANTES (avOPWTTOUC) OTO AUEPIKAVIKO
TNAEOTTTIKO TTaIXVidI YVWOEWYV Jeopardy 1o 2011.

Slr,
8
- $
-
¥
)

. o Tae -~
J $21,600

Y
;l,sz.;.l.(')oo o sﬁtlﬂ ;
l |
7'.__-_':‘:7- | 17 I
. l : E
‘ A |

— [epioocdTepeC TTANPOPOPIES YIa TO £pyo DeepQA divovTal oTo ApBpo:
http://www.aaai.org/ojs/index.php/aimagazine/article/view/2303/2165

— Acite TNV I0TO0ENIdA https://www.ibm.com/watson yia TO Watson.
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http://www.aaai.org/ojs/index.php/aimagazine/article/view/2303/2165
https://www.ibm.com/watson

loTopia TNC TN

e KATATTOAEUNON TOU spam

— XpNon TEXVIKWYV uNXavikns paénong yia
TOCIVOUNON UNVURATWY NAEKTPOVIKOU
TAOXUOPOUEIOU N ICTOCEAIDWYV WC spam.
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loTopia TNC TN

e AsdopEva peyaAng KAipakag (big
data)(2007-onuepa).

— KaBe duo pEpec TTapayoupe Tooa dedopeEva
OO0 aTTO TNV ETTOXN TTOU ONUIOUPYNONKE O

AvOPWTTIVOG TTOANITIOUOC pEXPI TO 2003 (Eric
Schmidt, 2010).

— Xpnon texvikwyv TS TN Kai 1d1aitepa
Mnxavikn¢ Madbnong yia avaA:--—= ===t -
oedouévwy (big data analytlcs) ..... BIG

YTIC§52
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YTTOOTNPIKTIKEC TEXVOAOYIEC

o AVATTTUEN KAIMOKWOIUWV
UTTOAOYIOTIKWY CUCTNUATWYV (clusters,
cloud computing, GPUs, data centers,
supercomputers

wo N
=0 |
=

3

7 g
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loTopia TnG TN

e MaOnon o€ BaBo¢g (deep learning)(2010-

OonNuepPa)

— Anuioupyia peyaAwv ouvOoAwyY OEOOUEVWV VIO TNV
EKTTAIOEUON VEUPWVIKWYV OIKTUWV (TT.X., Wikipedia,
ImageNet, Common Crawl, Pile).

— Xpnon TapaAANAWY UTTOAOYIOTIKWY
QPXITEKTOVIKWYV Kal GPUs.

— BaBid veupwvika kai o1 aAyopiOuol backpropagation
Kal gradient descent yIQ TNV EKTTAIOEUCN TOUC. jpmmmn

— [MpoypappatioTika TTEPIBAAAOVTA OTTWG Keras
TensorFlow, Pytorch Kal Google Colab.




loTopia TNC TN

e ATTovoun Tou Turing Award OTOUG Bengio,
Hinton Kal LeCun 1O 2019.
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2.uyxpovecg Taoeic otn Babia
Mnyavikry M&Bnon
* H apXITEKTOVIKI TWV transformers (2017).

Output
Probabilities

Linear

Add & Norm
Feed
Forward
| Add & Norm |<_:
g =T Mut-Head
Feed Attention
Forward 7 7 Nx
N | | Add & Norm I?:
x T
f—>| Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
t L
\——— J 0 — )
Positional Positional
’ > @ )
Encoding Encoding
Input Output
Embedding

(shifted right)

== Google
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2.UyXpovecg Taoelg

e MeyaAd TTPOEKTTAIOEUNEVO YAWO OIKA (N
BepeAiwdN) povréAa yia TNV KATOVONON
KAl TV TTapaywyn QUOIKNS YAwooacg TT.X.,
BERT, kKaI n olkoyevela GPT (2018 pexpl
ONUeEPQ).

Google
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[Tapaywyikn Texvntn
Nonuoouvn
* 'ETOI pTACAUE OTNV ETTOXN TNG
NMNapaywyikng (Generative) TeEXvNTAG
Nonpoouvng.

* [Tapbuolia cUCTANATO £XOUV AVATITUXOEI VIO
EIKOVEG, OuIAIQ, BIVTEO KATT.
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MepIKEC O@eUENIWOEIC TEXVIKEC

* MeyAdAOG OYKOC OEQOUEVWV EKTTAIOEUONG
* MeydaAog apiBuoc rapapeTpwy (millions+)
* MeyaAog xpovocg ekTTaideuong
* AUTOETTIBAEWN (self-supervision)

 [1lpoekTTaideuon-TeAEIOTTOINON
(pretraining-finetuning)

* Few-shot learning
* Prompt engineering
* |nstruction finetuning




InstructGPT

* Tov MapTio Tou 2022 n OpenAl TTapouCiaceE
TNV OIKOYEVEIQ LEYAAWYV YAWOOIKWV
LOVTEAWV InstructGPT TTOU £XOUV
EKTTAIOEUTEI HE AVOPWTTIVN
AvVATPOPOOOTNON XPNOIUOTTOIWVTAC
EMMIPBAETTOMEVN HABNON.

* Ta povteEAa InstructGPT BeATILOVOUV
ONUAVTIKA TO GPT-3.

» A€iTe https://arxiv.org/abs/2203.02155 .



https://arxiv.org/abs/2203.02155

ChatGPT

» To Nogp[3pio Tou 2022 n OpenAl TTOPOUCIACE TO
chatbot ChatGPT TTOU €ival BaocIOpuEVO OTO
InstructGPT.

* See https://chat.openai.com/

* O11KavOoTNTEC TOU ChatGPT ATAV TTPAYUATIKA
EVTUTTWOIOKEG KAl TO LOVTEAO AUTO EAAE
LEYAAN TTPOCOXN OTTO TNV OIEOVN ETTIOTNUOVIKN
KOIVOTNTA, Ta OIEBVI HECT EVNUEPWAONG KA TO
EUPUTEPO KOIVO.


https://chat.openai.com/

Ta o NNpoo@ata MovTeAQ -
HITA

* OpenAl: GPT-40 (multimodal), OpenAl ol
(reasoning model)

* Google: Gemini (multimodal), Gemma (open
source)

* Anthropic: Claude 3.5 Sonnet (text, images)
 Meta: Llama 3.2 (text, images, open source)

Google m M etq




Ta mmo lNpoopara MovTeAa -
EupwTrn

e Mistral (French company): various models for
example Large 2 (reasoning model)

e Aleph Alpha (German company): PhariaAl

h ' MISTRAL ¢

"R AT

ALEPH ALPHA
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HuggingFace

 H TAaTpOpua HuggingFace
(https://huggingface.co/) eival oryjuepa n o
ONUOPIANG TTAATPOPUA VIO GUVOAQ
OEOOUEVWIV KAl LOVTEAD UNXAVIKAC nabnong
(LOVTEAO AVOIKTOU KWOIKA).

\
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https://huggingface.co/

2TPATNYIKNA ZUppwvia TNS OpenAl pe
TN Microsoft

* ATTO 10 2019, N Microsoft Kail n OpenAl
ouvepyadovTal WOTE OAA TA VEQ LOVTEAQ
TNC OpenAl va XpNnoIuoTToloUVTal O€
TTPOIOVTA TNG Microsoft OTTw¢ 10 Office, N
unxavn avalnrtnong Bing KATT.

* ETriong, Ta povteAa TnS OpenAl yivovTal
Ola0€oipa oto Azure cloud TNG Microsoft yia
QVATITUCN EUTTOPIKWYV EQAPUOYWV.

®o0penAI | BT Microsoft



H Nea 'Ekdoaon Tou Bing

* To GPT-4 €ival TO LOVTEAO OTO OTTOIO
oTnpideTal N 1o TTPOCPATN €KOOON TNC
unxavng avalntnong Bing TN¢ Microsoft
(PeBpoudpiog 2023).



Microsoft Copilot

* H 10 TTpOopaTn €KO0CN ToU chatbot TNC
Microsoft Aéyetal Microsoft Copilot
(https://copilot.microsoft.com/).



https://copilot.microsoft.com/

Github Copilot

e MeyAaAQ TTPOEKTTAIOEUNEVO YAWO CIKA
HOVTEAQ VIO TNV TTOPAYWYN KWOIKA O€
OIAPOPEC YAWOOEC TTPOYPAUUATIOUOU.

* AEITE YIA TTAPAOEIYUA TO OUCTNUA GitHub
Copilot (https://github.com/features/copilot)
TO OTTOIO XPNOIUOTTOIEI TO YAWOOIKO
HLOVTEAO KWOIKA Codex TNC Op~~Al
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https://github.com/features/copilot

2TOXaoTIKOI [atrayaAol (Stochastic
Parrots)

* To 2021 ol Bender et al. eypayav eva TTOAU
EVOIOQEPOV APBPO OTO OTTOIO TTAPOUCIACOUV
IO KPITIKN YIQ TA peYOAQ YAWOUOIKA HOVTEAQ, TA
OTTOI0 OVOUAJOUV OTOYXOOTIKOUG
TTATTAYAAOUG.

e AtiTE

https://dl.acm.org/doi/10.1145/3442188.344592
2.

* See also the slides of her Association of
Computational Linguistics Presidential Address:
https://faculty.washington.edu/ebender/papers/
ACL 2024 Presidential Address.pdf
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https://dl.acm.org/doi/10.1145/3442188.3445922
https://dl.acm.org/doi/10.1145/3442188.3445922
https://faculty.washington.edu/ebender/papers/ACL_2024_Presidential_Address.pdf
https://faculty.washington.edu/ebender/papers/ACL_2024_Presidential_Address.pdf

H 'Evvoia Tn¢ Napaicbnong
(Hallucination) ota MeyaAa 'Awooika

MovTeAa
« OT11010C £XEI TTEIPAUATIOTEI LE HOVTEAQ OTTWC TO
ChatGPT, Ba £xel TTapaTNENOEl OTI CUXVA TO LOVTEAO
auTo divel aAnBogaveic ammavtnoeic (1T.x.,
OUVTOKTIKA) aAAQ TTOU OTNV TTPAYUATIKOTNTA €ival
AGBoc¢ | dev Byadlouv kav vonua. ToTe Aéue OTI TO
HLOVTEAO EXEI TTOPOICONOEIC.

* 'EvVa avoIXTO €PEUVNTIKO TTPORANMO CHUEPA Eival
N eUPECN TEXVIKWY TTOU Ba ETTITPETTOUV O€ £Va
HEYAAO YAWOOIKO LOVTEAO va £XEI AlyOTEPQ
hallucinations.
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[Tapadeiyua

tell me the names of Greeks who have won the Turing award
I The Turing Award, often referred to as the "Nobel Prize of Computing," has been awarded to several

individuals of Greek descent. Here are some notable examples:

1. Dana Scott (1976) - Although Dana Scott is an American, he has Greek ancestry. He was awarded
the Turing Award for his work in computer science theory, particularly in the areas of logic and

programming language semantics.

2. Les Valiant (1990) - Les Valiant, who has Greek heritage, was awarded the Turing Award for his

work on the theory of computation and complexity classes.

These individuals have made significant contributions to the field of computer science and have been

recognized with one of the highest honors in the field.

Pixtral v IAsk anything! &
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Mepikec Aduvapiec Twv MeyaAwv
[ Awo oKWY MovTEAWV

* AEV UTTOPOUV VA OXEDIACOUV TTOAUTTAOKO
TTAQvVa OPACTNPIOTATWV.

* A€ITE TO OXETIKO APOPO TNC opddac Tou Rao
Kambhampati.

e O
rall /S UV



https://arxiv.org/abs/2402.01817

Mepikec Aduvapiec Twv MeyaAwv
[ Awo oKWY MovTEAWV

* AEV UTTOPOUV VA KAVOUV XWPIKO AoyIouO.
* [Tapdaodelyua

You are walking south along the east shore of a lake and

then turn around to head back in the direction you came
from, in which direction is the lake?

» AEiTE TO OXETIKO APBPO0 TwV Tony Cohn Kal
Robert Blackwell.



https://drops.dagstuhl.de/entities/document/10.4230/LIPIcs.COSIT.2024.28

[Tapaywyn EiIkovwyv

* Ta guoTuaTta DALL-E 2 kai DALL-E 3
UTTOPOUV VA ONUIOUPYNOOUV EIKOVEC
UWNANC TTo10TNTOC KAl TEXVOTPOTTIAC UE
£i0000 Wa TTEPIYPAPN O€ PUOIKN YAWOOQ.

 AgiTe https://openai.com/dall-e-2/
https://openai.com/dall-e-3 .
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https://openai.com/dall-e-2/
https://openai.com/dall-e-3

[Tapadeiypara

== a cow sunbathing in the Copac: X + = X

[«
-
1]

& & B QO B &2 https;//labs.openai.com/e/DS1AJIATH4AqOzgDocHYbdUC w ()

@ DALLE Mycollection G

Edit the detailed description Surprise me Upload =>| Recent New
a cow sunbathing in the Copacabana beach Generate p-q —_— E =
e

- 3 .
@ e Noupe A& ?

S —" S =22

ZEEE

TR

More history X

You can now view your full
history on your collection
page. Any generations you
previously saved have been

REportissuciE marked as favorites.

) ‘ } ) o o = 443 PM
E £ Type here to search ] 18C AT @z D) NG, LS
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[Tapadeiypata

== a cheetah riding a Hurley Davic' X +

& G ® QO 8 &2 https://labs.openai.com/e/KBB8wobpebgcwpBM36TI5yED w ©

@ DALLE Mycollection G

Edit the detailed description Surprise me Upload - Recent New

a cheetah riding a Hurley Davidson Generate @ é.@ 3’% é&

- 1=
e -

. s
w S = &
Y o e )

Bl ) s2

=l l=h
ST

FORA

More history X

You can now view your full
history on your collection
page. Any generations you
previously saved have been
marked as favorites.

Report issue R

( : IR 453 PM
o @
ﬂ £ Type here to search @ &c ~ G @@ 7z Q) NG 10/4/2022 B
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[Tapadeiypata

== a cow eating a burger in a cafe X +

&~ G ® O 8 = https://labs.openai.com/e/LhYUhBGULQLANCCOTPpXM5hqg

@ DALLE My collection

Edit the detailed description

a cow eating a burger in a cafe in New York City

Surprise me Upload =>| Recent New

Generate

More history X

You can now view your full
history on your collection
page. Any generations you
previously saved have been

REportissuciE marked as favorites.

o= o 455 PM
o 5]
® 8c N G @@ 7z ) ENG PR B
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ATroTtuxnuevo lNapadeiyua =

== Alexis Tsipras kissing Kyriakos I X @ DALL-E 2 X 2204.06125.pdf X + e X
&~ G ® O 8 = https://labs.openai.com/e/i3anvgfifiQmPUy1ajdxsA3l w © L © =
@ DALLE Mycollection . °
o)
Edit the detailed description Surprise me Upload - Recent New
Alexis Tsipras kissing Kyriakos Mitsotakis Generate
Tt looks like this request may not follow our
content policy.
¢
More history X

You can now view your full
history on your collection
page. Any generations you
previously saved have been
marked as favorites.

) = n 5:03 PM
0 Ch
ﬂ £ Type here to search @ 5 A~ T @B 7 D) N 10/4/2022 B

o,
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Stable Diffusion

* H 1eXVIKN TOU stable diffusion gival pia
text-to-image TEXVIKN Baoliopévn o€ Babid
VEUPWVIKA KOl avaATITUXONKE ATTO TNV startup
Stability.Al in 2022.

* O KWOIKAC KaI TO LOVTEAQ €ival open source!
o A€iTE
https://stability.ai/blog/stable-diffusion-public-rel

ease Kal pld eI0aywyn OTIC OXETIKEC TEXVIKEC
OTO AIVK

https://jalammar.github.io/illustrated-stable-diffu

sion/ .
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https://stability.ai/blog/stable-diffusion-public-release
https://stability.ai/blog/stable-diffusion-public-release
https://jalammar.github.io/illustrated-stable-diffusion/
https://jalammar.github.io/illustrated-stable-diffusion/

[Tapadelypa atro
https://en.wikipedia.org/wiki/Stable Diffusion

* Prompt: “a photograph of an astronaut riding
a horse”
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https://en.wikipedia.org/wiki/Stable_Diffusion

lmagen

 To Imagen gival Eéva text-to-image diffusion
model pE TTOAU KOAO QWTOPEAAICHUO KAl
BaBid kKaTavonon TNG YUOCIKNAG
YAWOoOoaG.

o A€ITE https://imagen.rese=rrh anncla/

G OO0 816
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https://imagen.research.google/

[Tapadeiyua

* Prompt: a brain riding a rocketship heading
towards the moon.
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[Tapaywyn BivTeo

* YTTAPXOUV ETTIONC LOVTEAQ VIO TNV
TTapaywyn pEaAIOTIKWY BiVTEO pE €i0000
LIQ TTEPIYPAPN O€ PUOIKN YAWOOQ.

» AEITE VIO TTAPAOEIYUA TO CUCTNUO
Make-A-Video TNC Meta Al
(https://ai.facebook.com/blog/generative-ai-t
ext-to-video/ Kal https://makeavideo.studio/

: 0Q Meta Al
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https://ai.facebook.com/blog/generative-ai-text-to-video/
https://ai.facebook.com/blog/generative-ai-text-to-video/
https://makeavideo.studio/

[Tapadeiypara

N Meta A] |

A

R Meta Al

QO Meta Al
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ETraucnon TN AvBpwTTivng
ANuUIoUpPYIKOTNTOC

* [lpoogata cuoTAuaTta MNapaywylkng Texvntng
Nonuoouvng oToXeUOUV OTNV £TTOUENCT THCG
avOpwWITIVNG ONMIOUPYIKOTNTOG.

» Acite yia TTapAdeIyua 10 cUCTNUA
Make-A-Scene TNC Meta-Al

(https://ai.facebook.com/blog/greater-creative-co
ntrol-for-ai-image-generation/)

* OOcUOUE TTPOG IO VEA YEVIA KAANITEXVWY TTOU
TTapAayouv Texvn poadi e cuotnuata Texvntng
Nonuoouvng;
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https://ai.facebook.com/blog/greater-creative-control-for-ai-image-generation/
https://ai.facebook.com/blog/greater-creative-control-for-ai-image-generation/

EikovikeC [NapaioBnoeIC

» O1TWC Kal T peYAAQ YAWOOIKA HOVTEAQ
KEILEVOU, £TOI KAl TO TTOAUTPOTTIKA LOVTEAQ
UTTOPOUV VA £XOUV EIKOVIKEG
TTapaiodnoeig.
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[Tapadeiypata

Colin Fraser | @colin-fraser.n... w

4 You
Generate an image of a scene at a beach. Somewhere in the image, there should be an
elephant hidden. The elephant should be very hard to see at first, and only apparent to
people looking very carefully.

@ chatcpT

Here is the image of a serene beach scene with a hidden elephant. Take a close look to
see if you can spot the elephant camouflaged within the scene.

06 @O
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[Tapadeiypata

You
can you make the elephant even more hidden

) ChatGPT

Here's the updated image with the elephant even more expertly hidden in the tranquil

beach scene. Enjoy finding it!
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[Tapadeiypata

You

generate an image of people having fun at the beach, and subtly include a single elephant
somewhere in the image where it is very hard to see without extensively searching. It should
be camouflaged by the other elements of the image.

ChatGPT

The image has been generated depicting a lively beach scene with people enjoying various
activities. An elephant is subtly included in the image, camouflaged among the elements of

the beach. Can you spot it?
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[Tapadeiypara

Dr Vicki Bier @BierVicki-1h
@GaryMarcus
@ David Andress @ProfDaveAndress - 7h

I love the way "Al" has literally no concept of material objects &
their existence in space. The way this woman is both standing on
the board and holding it with her hand...

ey

»
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[Tapadeiypara

A, Petruschka Hansche
1d-Q

When something went wrong... &
Prompt: Old wise man hugging a unicorn, soft light,
warm and golden tones, tenderness, gentleness, in
the style of michelangelo, --ar 3:4 --v 6
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[Tapadeiypata

What time is shown on this clock?

@ The clock shows 10:07.

0 & &
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[ AwooIkd MovTtEAa EiIdikou

2 KOTTOU

* H Google £xel avaTITUCEl TO LOVTEAO
Med-PaLM TO OTTOIO TTPOOPICETAI VIO
IOTPIKEC EQAPUOYEC TT.X., ATTAVTNON
IATPIKWY EPWTNOEWV.

* H ékdoon Med-PaLM M utTopEi va
XPNOILOTTOINOEI KAl pE EIKOVEC TT.X.,
OKTIVOYPApiEC.

* AEITE TO OXETIKO AIVK.
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https://sites.research.google/med-palm/

Med-PaLM M

Can you write me a report analyzing this chest X-ray?

Findings:

« Devices: None.

+ Lungs: No pneumothorax. No substantial pleural effusion. Lungs
appear clear.
Cardiomediastinal: Normal heart size. Mediastinal contours within
normal limits.
Other: No acute skeletal abnormality.

Impression:
No active disease seen in chest.

Enter a question here
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MeyaAa I'Awooika MovTEAa yia TNV
Avartrtucn Aoyiouikou




['Awooika MovtéAa yia NopoBeTikG
AgdopEva

* AEITE yIO TTAPADEIYUA TO LOVTEAO
GreekLegalRoBERTa TTOU £XEI AQVATITUXOEI
oTNV TITUXIOKN Tou BagiAn 2akeTou TTpwnv
(OITNTA TOU TUAUATO
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https://cgi.di.uoa.gr/~koubarak/publications/2024/The%20Large%20Language%20Model%20GreekLegalRoBERTa.pdf

MovTeAa yia TNV EAANVIKNA

[ Awooa

» A€iTE TO Meltemi TTOU €XEI avaTITUXOEI ATTO
10 IvOoTiTouTo ETrecepyaaiag Adyou Tou
epeuvnTiKou KEVTpou AOHNA.
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https://www.ilsp.gr/en/news/meltemi-en/

MevaAa ['Awooika MovTEAa Kal
Eugueic [pakTopeC

o Ta peyAAa YAWOOIKA LOVTEAQ EXOUV ApXIOEl
va XpNoIpoTtrolouvTal padi pe TEXVOAOYIEC
EUPUWYV TTPAKTOPWYV (intelligent agents).

» A€ITE YIA TTAPAOEIYUA TO OUCTNUA AutoGen
TNC Microsoft:
https://www.microsoft.com/en-us/research/p
roject/autogen/
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https://www.microsoft.com/en-us/research/project/autogen/
https://www.microsoft.com/en-us/research/project/autogen/

Chatbots

* Wnoilakoi BonBoi kai Chatbots. Mg Aiyec dekAdeC eupw
ONUEPA UTTOPOULE VO EXOUUE EVA WN@IOKO 3on0o6 ue Tov
OTTOIO0 UTTOPOULE VA ETTIKOIVWVOUWE O€ PUOIKN YAWOOQ.

« ETiong, TToAAOi opyaviouoi XpnoiuoTrolouV chatbots oTnV
ETTIKOIVWVIQ TOUG UE TOUG TTEAATEG TOUG.
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Mnyxavikn Metagpaon

» Xpnon pabiag unxavikng pabnong yia
UNXAVIKN HETAPPAON aTrd TNV Google Kal
AAAEC ETAIPIEC.

o AciTe:

— https://blog.google/products/translate/found-

nslation-more-accurate-fluent-sentences-google-t
ranslate/ .

— https://www.deepl.com/translator (I eppavikn

eTaipial) e
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https://blog.google/products/translate/found-translation-more-accurate-fluent-sentences-google-translate/
https://blog.google/products/translate/found-translation-more-accurate-fluent-sentences-google-translate/
https://blog.google/products/translate/found-translation-more-accurate-fluent-sentences-google-translate/
https://www.deepl.com/translator

Mnxaviky Opaon

e Avayvwpion npooumwv n avmmouog
OVTIKEILEVWV.




EpyooTaoiaka Poutror
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Poutrdt otnv lartpikn
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Poutror via Tnv @povrida
HAIKIWpEVWY

« Acite TO @PBOPO YIa Ta BETIKA KAl TO ApvNTIKA TNG XPNong
TOou¢g oTnV latrwyvia.
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https://www.technologyreview.com/2023/01/09/1065135/japan-automating-eldercare-robots/

AvBpwTTocId) POUTTOT

* To poutrOT Optimus TNG Tesla

Delicate objects
manipulation
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https://www.youtube.com/watch?v=cpraXaw7dyc

AvBpwTTocId) POUTTOT

* To poutrOT Atlas TNG Boston Dynamics
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https://www.youtube.com/watch?v=-e1_QhJ1EhQ

Poutror Alavopeic
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HOIkG AIAfppaTa

@a xpnoipotroinBei n TexvnT) Nonuoouvn yia TNV KATAOKEU} POUTTOT SOAOQOVWYV;
— Acite T0 dpbBpO
https://www.theverge.com/2021/10/14/22726111/robot-dogs-with-guns-sword-intern

ational-ghost-robotics .
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https://www.theverge.com/2021/10/14/22726111/robot-dogs-with-guns-sword-international-ghost-robotics
https://www.theverge.com/2021/10/14/22726111/robot-dogs-with-guns-sword-international-ghost-robotics

Poutot AoAo@ovol

» A€iTe TO VTOKIHAVTEP «Killer Robots» OTO
Netflix.

e Trailer



https://www.youtube.com/watch?v=YsSzNOpr9cE

2.Uyxpovec Taoeig

e AITIOTNTA (causality): n oxéon avapeoca C€ AiTIO
KO OTTOTEAEC L.

* Ta ouoTAMATA UNXAVIKNG pdBnong orjuepa Oev
EXOUV ETTIYVWON TNC OXE£ONC AVAUECQ O€ AiTIA KAl
ATTOTEAEOUATA, OTTAG poBaivouv CUCYETIOEIG
(correlations) avapeoco oto OedopéEva
EKTTaidEUONG.

 Houlntnon autn dgv gival TTPOC@ATN. 2TNV
2TATIOTIKN TTAVTA NTAV YVWOTO OTI «Correlation is e e

The

causationy. Bo?k
or =

 Acite 10 BIBAIO TOU Judea Pearl “The Book of Why”. Why
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2.Uyxpovec Taoeig

* YTTQpXEI TEAEUTAIO TTOAU EVOIQQPEPOV VIO TNV
epappoyn 1I0ewv atro TNV AITIoTNTa OTN
Mnxavikn M&Bnon.

» AEiTE yIA TTAPAdEIYUA TO TTPOCPATA ApBpa
TOU Bernhard Schdélkopf kKai Twv
OUVOUYPAQPEWY TOU:

— https://arxiv.org/abs/1911.10500
— https://arxiv.org/abs/2102.11107



https://arxiv.org/abs/1911.10500
https://arxiv.org/abs/2102.11107

[Tou Eival n ZupBoAikn Texvntn
Nonuoaouvn;

* [1olog eival 0 pOAOC TNGC TTAPADOCTIAKNC
ouuBoAikng TN onuepa 1Tou n Badia
nadnon kKai Ta peyaAa YAWoOIKA LOVTEAQ
EXOUV OapWOEl TA TTAVTQ;

* AEiTE TO OXETIKO APB6PO.



https://cacm.acm.org/blogcacm/no-generalization-without-understanding-and-explanation/

2.Uyxpovec Taoeig

* Neurosymbolic Al

» A€iTE yIO TTAPADEIYUA TO APOPO
https://arxiv.org/abs/2012.05876 Kdai TO
OUVEDPIO
https://sites.google.com/view/nesy2024 .
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https://arxiv.org/abs/2012.05876
https://sites.google.com/view/nesy2024

# of papers per month

2.Uyxpovec Taoeig

ML+AI arXiv papers per month

log-scale

1994 2007 - - 202‘1
publication year

97



2. Uyxpovec Epappoyec Baoliopeveg
o TN

 H TexvoAoyia yia Tnv otroia Ba
O10BACETE AUPIO OTIC EQPNUEPIOEG!

A A

A4
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EETN

» Mivete ueAn Tng EAANVIkNG ETaipiag
Texvntrg Nonpoouvng!

* http://www.eetn.gr/
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http://www.eetn.gr/

