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Tu etval Texvntn Nonpoouvn?

* Texvnt Nonpoouvn - TN (Artificial
Intelligence - Al) elval n emLoTUN TTOL EXEL
OTOXO TNV avamntuén evPpuwv CUCTNUATWV.

* TLelvalta evdun cvuoTpOaTo?
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Tu etval Texvntn Nonpoouvn?

* OLoplopot yia tnv TN nov Bpilokoupe ota
oXeTKA BLBAla pmopouv va
KatnyoplomotnBouv w¢ e&nc.

* TN €lval n €MOTAN TTOU €XEL OTOXO TNV
QVATITUEN CUOTNUATWY TIOU
— ... EVEPYOUV cav Tov avOpwmo.

— ... OKEPTOVTOL oav Tov avlpwmno.
— ... okEptovtat opOoloyika (rationally).
— ... EVEPYOUV 0pOoAoyLIKA.
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AvBpwrtvn Apdon: H Aokipooto f et
Turing

* H dokipaoia Turing (Turing test) mpotaBnke amo tov
Alan Turing to 1950.

e [lova mepaocel autn tn doKlpooila Evac UTTOAOYLOTAC,
TPETIEL VAL EXEL TLC €ENC LKAVOTNTEC:

— enetepyaoia puoknc yYAwooog (natural language
processing)

— avamnapadotaocn yvwonc (knowledge representation)

— outopatonolnpuevn ouAloylotikn (automated reasoning)
— unxowvikn padnon (machine learning)

— punxawvikn opoon (computer vision)

— poumoTtikn (robotics)
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Mepa amo tn Aokwpaotia Turing

* OuLepeuvvnteg tng TN €xouv adlepwaoel eEAxLOTN IPooTABeLa 0TN
SnuLoupyla pnxavwy mou pmopoulv va tepAcouV tn doKLpooia
Turing. MNoai;

— Eva mpoypappa propel amAd va poc kopotdehel xwplc va givail
gudUEC. Aelte, yia tapadelypa, TO MAPAKATW APOPO yLa To
npoypappo Eugene Goostman to omnoio katadepe to 2015 va
neioel 10 otouc 30 KPLTEC OTL Elval AvOpwTOoC:
https://www.theguardian.com/technology/2014/jun/09/scientis
ts-disagree-over-whether-turing-test-has-been-passed

— YIAPXOUV OLPKETEC TILO CUYKEKPLUEVES BOKLLLOLGLEC YLaL VAL
LLETPAOOUUE TNV TPOOSO TWV ONUEPLVWV UTTOAOYLOTWV. Atgite
TNV oXeTkn €kboon tou Al magazine (Vol 37, No. 1, Spring
2016). Al maazine
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AvBpwrTiivn 2kePn: H Npooegyyion pe
['VvwoTika Movtela

Mwc Soulevel o avBpwTVOC VOUG?

Yridpxouv SU0 TPOTOL yLaL val TO LABOUE:
— Evdookomnnon
— Wuyoloyka mepapota

Napadetypa: To npoypappo GPS (General Problem Solver) rou
avarntuxonke to 1961 amno touc Newell kat Simon.

>' outn TV npooevvton, N LIJU)(O)\oyLOL kaw n N'vwotikn Emotiun
(Cognitive Science) glvoil GNUOVTLKEC ETLOTAMEC.

2touc¢ Newell kat Simon anoveunenKe to Turing Award to 1975 ywa
TNV S0UAELA TOUG OTNV TTEPLOXN QUTA.
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OpBoloywkn Zkehn: H NMpoceyylon ue
touc Nopouc tng Zkednc ‘

Mool eivat oL vopoL tng okePnc?

H peA€tn autig TNE EpwtNong armo tov avBpwro Eekivnoe e Toug GUAAOYLOLOUC
TOU ApLOTOTEAN.

AplototéAelog cuAAoylopog: O Zpratnq glval avBpwroc. OAot ol avBpwrol gival
Bvntol. Emopévwe, o Zwkpatng ival Bvntoc.

H éudaon o' auth tnv mPoogyylon ival otn owotn e€aywyn CUUMTEPOCUATWVY
(inference).

YnUavtiko polo nailouv ot emotipeg tng Gloocodiag kat TnG AOYIKAG.
Napddetypa: n €pguva otnv eploxn tng anodeiénc Oswpnuatwy (theorem

proving)
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OpBoloykn Apaon: H Mpoocgyylon Ue
touc OpBoAoyikouc MPAaKTopeC

e X' aUTN TNV MPOCEyyLon To Bactko npofAnua
elvat n oxedlaon opOoAoyLKwV MPAKTOPWV.

* TLelval mpaktopac?
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[MpaKTOpPEC

* [Mpaktopoc (agent) eival otdnmote punopet va Bewpnbet otL
avtilapBavetal to meptBAaAAov Tou HECW aLodBNTNpwWV
(sensors) kat aAANAETILOPA LE AUTO HECW UNXOAVLIOMWV Spaonc
(effectors - actuators).

a

Agem Sensors —ae

1 Percepts

?

j Actions

Actuators -

)

JU2UIUOITAUH
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Napadeiypata MNpaktopwv

= THE HRSTJAMES BOND FILM!

* AvBpwrvol DSt 8

NG

et L T | )
AN CORNE e W i 5

* Pourmotikol

* [Mpaktopec AOYLOULKOU
(software agents - software
robots - softbots).
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OpBoloyikot MpaKTopec '{‘.\Efv

*  OpBoloylkoc paKkTopac eival Evac TIPAKTOPOC TIOU EVEPYEL £TOL
WOTE VA ETITUYXAVEL TO KAAUTEPO OATTOTEAECHA 1}, OTOV UTIAPYEL
aBeBalotnta, To KAAUTEPO OVAUEVOUEVO ATTOTEAECHLAL.

 H peAétn tng TN we oxedioong opOBoAoyilkwv mpaktopwv gival

— TILO YEVLKA OO TNV MPOoOoEyylon movu Paciletal 6Toug VOUOUC TNG
okeYPNC

— EUKOAOTEPN AT TIC TPOooEeYYioeLlg mou Baoilovtal otnv avBpwrivn
okéPn n Spaon

e Avutn eival n mpoogyylon ou Ba akoAouBrnooupe ¢' AvTO TO
naonuo.
— O HEAETNOOUUE TEXVLKEC YLOL TNV KATAOKEUH 0pOOAOYLKWV ITPAKTOPWV
KaOw¢ KoL Ta oToLXEla oo Ta omola KataokeualovTal.
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Baowkec Apxec tng TN

* OLTOPAKATW ETILOTAEC EXOUV OUVELOPDEPEL
Baolkec apyxEC, amoPeLlc kat TEXVIKEC otnv TN.
— Q\oocodia
— MaBnpatika
— OLKOVOLLLKOL
— NeupoETLOTAUES
— WuyxoAoyia kat NnvwoTtikn Emotnun
— MAnpodopkn
— Oewptia Autopatou EAgeyxou kat KuBepvntikn
— Mwoooloyia



lotopia tnc TN

 Kvodopia (1943-1955)

— Movtéla texvntwyv veupwvwv - perceptron (McCulloch and
Pitts, 1943). Mabnon Hebb (Hebb, 1949).

— To apBpo tou Alan Turing “Computing Machinery and
Intelligence” (1950).

— Snarc: O PWTOC UTTOAOYLOTAC VEUPWVLIKOU
Siktuou (Minsky and Edmonds, 1951).

— O Minsky €\oBe emntiong to Turing Award to 1969.
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lotopia tnc TN

* Tlévvnon (1956)

— To ouvedplo epyaoiac oto Dartmouth to kadokaipt tou 1956 (MCarth, ”
Minsky, Newell, Simon).

— O opoc “Artificial Intelligence” uloBet1Bnke petd amnod npotacn tov McCarthy
(Turing Award winner in 1971).

— To mpoypappa Logic Theorist (Newell and Simon) ékAee tnv mapdaotaon.
AUEOWC UETA TO OUVESPLO, TO TIPOYPOULO OUTO Hopeoe vo amodeitel Ta
neploootepa Bewpripata tou Ked. 2 tou BiPAiou Principia Mathematica (éva
dnuopévo BPAio twv Alfred North Whitehead kat Bertrand Russell yia tn
AOyLKA Kat ta podnuotika)!

— Aeite Tnv LotooeAida tou cuvedpiou yla ta 50 xpovia amnod tn yEvvnon tne
Texvntric Nonpoouvng: http://www.dartmouth.edu/~ai50/homepage.html|

DARTMOUTH
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lotopla tnc TN Q:,

* MMpwino¢ evBouorlaopnocg, peyalec npoodokiec (1952-1969)
— Logic Theorist, General Problem Solver, Geometry Theorem
Prover, game playing, Lisp (from McCarthy), theorem proving,
Shakey the robot, micro-worlds, adalines, perceptrons.

LISP
e Jre Edition

— H unobeon tou duoikov cuotipatoc cupBoAwv (physical
symbol system hypothesis) twv Newell and Simon:
Ornolodnmote cuotnua (HnxovA 1 AvBpwroc) mou ekONAWVEL
vonuoouvn Bo MpETeL va AELTOUPYEL LLE TO XELPLOUO SOUWV
dedopévwy ou amotedouvvtal ano cuppoAa.
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lotopta tng TN Z s

 Mua 60on peaAtopov (1966-1973)

— Mpoypappata xwplic yvwon nediov (domain
knowledge), mpoBAnuata SLoEMAUCLUOTNTOG
(intractability problems), apvntika anoteAeopata
yLoL oItAQL VEUPWVLKA SIKTLAL.

— AKUPWON HEYOAWV EPEUVNTLKWVY EPYWV OE
unxavikn petadppoaon (HMA), n €kBeon tou
Lighthill (MeyaAn Bpetavia).
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lotopia tnc TN

Y RULE-BASED
RuLe EXPERT SYSTEMS
THE MYCIN EXPERIMENTS OF THE STANFORD
E HEURISTIC PROGH

-0 po)\oq N¢ yvwonc nedlov, ta eunapa —
cvotnuata (expert systems) 1.y., To TPOypapLLOL
MYCIN yia tnv avayvwplon Baktnplwyv mou
POKAAOUV LWOELC.

— MA\WOooEC avamapaoTaonS yvwaong Ko
& ouM\oylotiknc (.., Prolog, frame-based

languages). A H
Y202 Texvnt Nonpoouvn D |




lotopia tnc TN

 HTN yivetat Bropnyavia (1980-cinuepa)
— To mpwTto emttuxnUévo eumelpo ocvotnua: R1 (McDermott, DEC).

— H lanwvikni dpdon “5th Generation project” (1981) katn
gudaon tnc oto Aoylko MpoypappaTiopo. %

— H etatpia Microelectronics and Computer Technology
Corporation (MCC) twv HIA.

— To npoypappoa ESPRIT tn¢ Evpwnaikng Evwong (1983).

— H €kBeon Alvey otn MeyaAn Bpetavia.

YZ02 Texvnti Nonuoaouvn 18



lotopia tnc TN

* H enotpodn Twv veupwvikwv diktuwv (1986-cnpepa)

— TouAAXLOTOV TECOEPELC EPEVVNTLKEC OpadeC avakalupav
Eava tnv nEBodo pabnonc pe ontocBodladoon
(backpropagation) mou eixe mpotaBei to 1969.

— Tat cuvdeouika povteAda (connectionist models) ou

Baocilovtal og VEUPWVLKA SLKTUO WC CUUTTANPWUO TWV
OUUBOALKWY HOVTEAWV.

PROCESSING

hidden layer 1  hidden layer 2

YZ02 Texvnti Nonuoaouvn
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lotopia tnc TN

* H Texvntn Nonpoouvn yivetat emiotiun (1987-onpepa)
— MeBodikol evavtiov toamatocoUANdwv (neats vs. scruffies).

— EvéladEpovta amoTteEAECHATO OE AVATTOPAOTOON YVWONC, aAVoyvwpLon
OMALaG, veupwvika Siktua, e€opuén dedbopévwy, diktua Bayes,
POUTTOTLKN KOl LNXOLVLKA Opaon.

* Eudueic Npaktopec (1995-cnpepa)

— Aeite to BPAlo Tou paBrpatoc kat to cuveédplo AAMAS
(http://www.aamas-conference.org/)

e on _"|II e oA e -__"‘;
e Rag PauW_l e =

May 8-12, 2017

YZ02 Texvnti Nonuoaouvn 20



lotopia tnc TN

e InpaoloAoylkog lotoc (Semantic Web) kat Atacuvdedepéva
Aedopéva (Linked Data) (1998-cnpepa)

— Aeite TNV LoT00EAIOA TOU PETATITUXLAKOU HOU HOBALATOC
Texvoloyia N'vwoewv (http://cgi.di.uoa.gr/~pms509/) kal
TNV mapakatw LotooeAidba tov W3C:
https://www.w3.org/2013/data/

I 4
Semantic
Web

Y202 Texvnty Nonuoaouvn
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lotopia tnc TN

* Xpnon ypadwv yvwoewv (knowledge graphs)
ot pnxaveg avalntnong (2012-onpepa)
— Aeite mAnpodopiec oxetika pe to Google
Knowledge Graph otnv totooeAida:

https://www.google.com/intl/bn/insidesearch/fea
tures/search/knowledge.html
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Napadewypa Npadou Nvwonc

Y202 Texvnty Nonuoaouvn
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H Xpnion twv MNpadwv Nvwoncg oTLe
>Uyxpovec Mnyavec Avalntnong

Google

who founded google? X

Q OAa [ Ekéveg B Edrioerg [ Bivico  Q Xdpreg  § Mepioodrepa PuBpioeig

Google > 1dpuTéEC

Aappu Me¢ Zepykél Mmpiv

en.wikipedia.org » wiki ¥ MeTtdgpaon auTrig TG 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 (CEQ); Ruth Por...

History - Larry Page - Sundar Pichai - Sergey Brin

AAAEC EPWTAOEIC XPNOTWV

YZ02 Texvnti Nonuoaouvn
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Etaipeia
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H Google LLC givar pia atré TG HEYOAITEPEG €
OI0BIKTUAKWY UTINPECIWY. 10pUBnke atré Tov /
MEIg kai Tov Zepykél Mrpiv 1o 1996, 61av QU1
ékavav 10 810aKTOpIKG Toug oTo MavemoTipIc
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lotopia tnc TN

* Asbopeva peyaAnc kAipakog (big data)(2007-
onuepa).

— KaBe Vo pepec napayoupe tooa Sedopeva ooca
Qo TNV €noyn mou dnuovpyndnke o avBpwrmvoc
TOALTIOMOC pexpL to 2003 (Eric Schmidt, 2010).

— Xpnon texvikwv tTng TN yia aavaAvon (big data

analytics).

‘é
st sy I i = %
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lotopia tnc TN

* Mabnon o€ BaBo¢ (deep learning)(2010-
cruepa)

— Anuovpyia peyaAwv cuvoAwyv dedopevwy yla thv
eknaildbevon veupwvikwy SIKTUwV (e.g., ImageNet)

— Xpron napaAAnAwv apxLteKtovikwy Kot GPUs
— Amtovopun tou Turing Award otouC | T————
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lotopia tnc TN

* MeyaAa ntpoeknmaotdevpEva YAwWooLKA
MOVTEAQ yLOL TNV KOTAVONON KOl TNV Ttapaywyn
duoknc yh\wooac 1.x., BERT, GPT-2, GPT-3 kail
aAla (2018 pexpL onuepa).

Google
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Napadeypa Kewpevou nou Moapnydn

orto to GPT-3

Title: United Methodists Agree to Historic Split

Subtitle: Those who oppose gay marriage will form their own denomination
Article: After two days of intense debate, the United Methodist Church

has agreed to a historic split - one that is expected to end in the

creation of a new denomination, one that will be "theologically and

socially conservative," according to The Washington Post. The majority of
delegates attending the church’s annual General Conference in May voted to
strengthen a ban on the ordination of LGBTQ clergy and to write new rules
that will "discipline" clergy who officiate at same-sex weddings. But

those who opposed these measures have a new plan: They say they will form a
separate denomination by 2020, calling their church the Christian Methodist
denomination.

The Post notes that the denomination, which claims 12.5 million members, was
in the early 20th century the 'largest Protestant denomination in the U.S.,"
but that it has been shrinking in recent decades. The new split will be the
second in the church’s history. The first occurred in 1968, when roughly

10 percent of the denomination left to form the Evangelical United Brethren
Church. The Post notes that the proposed split 'comes at a critical time
for the church, which has been losing members for years," which has been
"pushed toward the brink of a schism over the role of LGBTQ people in the
church." Gay marriage is not the only issue that has divided the church. In
2016, the denomination was split over ordination of transgender clergy, with
the North Pacific regional conference voting to ban them from serving as
clergy, and the South Pacific regional conference voting to allow them.

YZ02 Texvnti Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

AUTOVOLOG OXESLOOUOG KOl XPOVOTIPOYPOAHHATIONAC (autonomous
planning and scheduling)
— NASA's Remote Agent (https://ti.arc.nasa.gov/tech/asr/planning-and-
scheduling/remote-agent/)

— O npaktopag aUuTtoC ixe tov EAey)o Tou dlaotnpomnAoiov Deep Space
1 kata tn dtapkela Vo MelpapdTwy To Mdlo tou 1999.




>Uyxpovec Edpapupoyec Baolopevec os
TN e

* Mawvidia (game playing)
— IBM's Deep Blue in 1997

— Google’s Deep Mind Alpha Go in 2016
(https://deepmind.com/research/alphago/)
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* Autovopocg €Aeyxoc (autonomous control)

— H peyaAn mpokAnon tng DARPA's yLat Tnv Katalokeun
QUTOVOLLWV oXNuatwyv to 2004
(http://archive.darpa.mil/grandchallenge/)

— H eumopkn mapoywyr oUTOVOUWY OXNHOTO Ao
etalplec onwc n TESLA onuepa
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* Amavtnon epwTRoEwV ekppacuEvwy o puoiki YAwooa
— To gpeuvntiko €pyo DeepQA tn¢ IBM ota mAaiola tou omoiou avamtuxbnke to cuotnua
Watson.

— To cbvotnua Watson k€pdloe Toug MPpwTaBbANTEC (avOpwTouc) 0To APEPLKAVLIKO TNAEOTITIKO
mayvidt yvwoewv Jeopardy to 2011.

Y "
i ﬁ:.lﬁuu 5 sy s77.147 e P
% I 1 - 2 | :
E J .

— Meploootepeg mAnpodopieg yia to £pyo DeepQA Sivovtal oto apbpo:
http://www.aaai.org/ojs/index.php/aimagazine/article/view/2303/2165

— To oUotnua Watson neplypadetal otnv wotooeAida: http://www-
03.ibm.com/innovation/us/watson/index.html
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* latpkn dtayvwon (medical diagnosis)

— To npoypappo Watson for Oncology tnc IBM.
Aelte
https://www.ibm.com/watson/health/oncology-
and-genomics/oncology/

— To npoypoupo QLUTO
XPNOLUOTIOLELTAL OTNV
EANGSa ard To VOOOKOUELD
YTEIA.

Y202 Texvnt Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* KatamoAEunon tov spam

— XpNon TEXVIKWV UNXOVLKN S pabnonc ya
TOELVONGCN LNVUUATWY NAEKTPOVLIKOU
ToxuOpopeiov N LotooeAOWV WE spam.

— Aeite TNV WoTt00EALOO
https://www.google.com/intl/bn/insidesearch/ho
wsearchworks/fighting-spam.html .

seﬂtma“

(37'2-\
o

Trash
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* Mnyoavikn petadpoon
— XpNon VEUPWVLIKWV SLKTUWV yLal [LNXOVLKN
uetadppaon amno tnv Google. Aeite

https://blog.google/products/translate/found-
translation-more-accurate-fluent-sentences-

google-translate/ .

YZ02 Texvnti Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

e Mnyxoavikn 6poon

— Xpnon VEUPWVLIKWV SLKTUWV OTNV avoyvwpLon LKOVWV
apxLKA arto Tov Hinton kot Touc poLTNTEC TOU OTO
ImageNet classification task tov 2010. Aeite to apBOpo
https://papers.nips.cc/paper/4824-imagenet-
classification-with-deep-convolutional-neural-
networks.pdf . Ta cuoTApaTA AUTA EXOUV EEMEPACEL TOV
AvOpwWTO O& LKAVOTNTEC.

IMZAGEN!
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>Uyxpovec Edpapupoyec Baolopevec os
TN

e Ixedbiaopoc Epodraopov (logistics planning)

— To npoypappo Dynamic Analysis and Replanning
Tool (DART) ou xpnotuonotOnke amo TLe
AUEPLKOVIKEC OUVAUELG oToV MNepolko KOATo to
1991.

YZ02 Texvnti Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* AOYLOMLKO emtiAvonc mPoBAnHATWY UE
neploplopouc (constraint solving software)

— Ta mpoypappata ermtAuTeg (solvers) tng NAALKNG
etalplac ILOG mou twpa avnkeL otnv IBM
(https://www-01.ibm.com/software/info/ilog/ ).

Changing the rules of business™

YZ02 Texvnti Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* POMMOTIKA

— To RoboCup (http://www.robocup.org/) sivat évoc dtebvnc
SLaywVIOUOC poumoTikoU todoodaipou PE TOV MAPOKATW
0TO)O:

* By the year 2050, develop a team of fully autonomous humanoid
robots that can win against the human world soccer champion team.

| I

— Aeite tnv LotooeAida tnc opadac Koupntec tou MoAuteyveiou
Kpntng: http://www.intelligence.tuc.gr/kouretes/

YZ02 Texvnti Nonuoaouvn
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>Uyxpovec Edpapupoyec Baolopevec os
TN

* Computer and video games

— Aeite to BLBAlo Artificial Intelligence for Computer
Games tou John Funge
(http://aidgames.sourceforge.net/)

* H teyxvoloyia ywa tnv ormoia Oa dtapacete avplo
ot epnuepidec!
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HOwa A\ANpata

* OQa yaocoupe oAotL T SOUAELEC pac s€altiac TNC
Texvntnc Nonpoouvng;

* OQa xpnowuorniotnBei n Texvntn Nonuoouvn ylo
TNV KATOOKEUN POUTIOT SoAodovwy;

— A&ite TO OXETKO ypappa Twv 116 epeuvnTwy TNG
Texvntnc Nonuoouvng
https://www.theguardian.com/technology/2017/aug/
20/elon-musk-killer-robots-experts-outright-ban-

lethal-autonomous-weapons-war .
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HOwa A\ANpata

* H napouoia npokataAQPeEwWV o€ cuoTnuaTA
TEXVNTNC Vonuoouvnc (Tt.x., OXETIKA UE TO
dUANO, TNV €BVIKOTNTO KATL.)



MpokatelAnpUUEVEC MepypadeC armo to
GPT-3

Top 10 Most Biased Male Descriptive Words with Raw  Top 10 Most Biased Female Descriptive Words with Raw
Co-Occurrence Counts Co-Occurrence Counts

Average Number of Co-Occurrences Across All Words:  Average Number of Co-Occurrences Across All Words:

17.5 239

Large (16) Optimistic (12)
Mostly (15) Bubbly (12)
Lazy (14) Naughty (12)
Fantastic (13) Easy-going (12)
Eccentric (13) Petite (10)
Protect (10) Tight (10)
Jolly (10) Pregnant (10)
Stable (9) Gorgeous (28)
Personable (22) Sucked (8)
Survive (7) Beautiful (158)
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[MpokatelAnpUUEVA ZuvalodOnuotTa oe
Keipeva tou GPT-3

Sentiment Across Models

40
— Asian
——  Black
30 —— White
— Latinx
20 1 —— |ndian

—— Middle eastern

Sentiment Score
|_l
o
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350M 760M 1.3B 2.7B 6.7B 13B 175B
Model Size
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MeAEtn

* Kedpalawa 1 kat 2 tou BipAlov AIMA (o)L o€
Baboc).
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