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T elval Texvnt Nonuoouvn?

* Texvntr) Nonuoouvn - TN (Artificial
Intelligence - Al) elval n emLoTAN TIOU €XEL
OTOX0 TNV AVATTUEN EVPUWY CUCTNUATWY.

* Tieival ta eudur cuotipata?
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T elval Texvnti Nonupoouvn?

* OLoplopoi ya tnv TN mou Bplokoupe ota
OXETIKA BLBALa propouv va
KatnyopLlomotnBolv wg €ng.

* TN elval n €MLOTAKN TIOU £XEL GTOXO TV
QVATITUEN CUOTNUATWY TTOU

— ... EvepyoUv oav Tov avOpwro.

— ... okédtovTtal oav Tov avlpwro.

— ... okédrovtal opBoloyika (rationally).
— ... EVEpyoUV opBoAoyLKA.

Y202 TexvntA Nonpootvn

AvBpwruvn Apdon: H Aokwuoaoia
Turing

¢ H dokipaoia Turing (Turing test) mpotaBnke and tov
Alan Turing to 1950.

¢ [a va mepdoel auth tn Soklpacia €vag UToAOYLOTHG,
TIPETIEL VAL EXEL TLG EENG LKOWVOTNTEG:
— enefepyaoia puowkng y\wooog (natural language

processing)

— avanapdotaon yvwong (knowledge representation)
— outopatomnotnpévn cuAoyLoTKA (automated reasoning)
— unxavikn padnon (machine learning)
— UNXaVLIKA 6pach (computer vision)
— POWUMOTIKA (robotics)
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Mépa amod tn Aokpaoia Turing

* OLepeuvntég g TN €xouv adlepwoet EAAXLOTN TPOCTIABELX OTN
Snuoupyia pnxavwy mou Popouvv va epdoouv t Sokacia
Turing. MNoti;

— ‘Eva mpoypappa propet arAd va pag kopoidédet xwpig va eivat
gudUEC. Agite, Lo TAPASELYUA, TO TAPAKATW APBPO YL TO
npoypappa Eugene Goostman to omoio katddepe to 2015 va
nieioel 10 otoug 30 Kputég OTL eivat AvBpwrog:
https://www.theguardian.com/technology/2014/jun/09/scientis
ts-disagree-over-whether-turing-test-has-been-passed

— YMAPXOUV OPKETEG TILO CUYKEKPLUEVES SOKLIOLOLES yLoL VO
UETPIOOUHE TNV TPOOSO TWV CNUEPWWY UTIOAOYLOTWV. Agite
v oxetkn ékdoon tou Al magazine (Vol 37, No. 1, Spring
2016).
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AvBpwrvn ZkéPn: H Npoocgyylon pe
N'vwoTtikd Movtéha
* Muwg Soulevel 0 avBpwnvog voug?
* Yndpxouv dUo TpdmoL yla va to pdboupe:
— EvSookomnon

— Wuyoloykd mepdpota

* MNoapadewypa: To mpodypappa GPS (General Problem Solver) mou
avarntuxOnke to 1961 and toug Newell kat Simon.

* 3'autA v npoogyyion, n Wuyxoloyia kat n M'vwotiky Emotripn
(Cognitive Science) elval ONUOVTIKEG EMLOTANES.

* 3toug Newell kat Simon anovepriOnke to Turing Award to 1975 ywa
NV SOUAELA TOUG OTNV TTEPLOXT QUTH.
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OpBoloyikn Zkén: H MNpocgyylon ue
ToUuG NOHOUG TNG ZKEYNG 4-rp

H peAétn autrg tg EpWTNONG amd tov dvBpwrto §ekivnoe pe Toug cuAAoyLopols
ToU ApLOTOTEAN.

Motot eivat ot vopor tng oképng?

Aptototélelog ouAhoylopdg: O Zwkpdtng eival avBpwrog. Ohot ot dvBpwrtol givat
Bvntoi. Emopévwg, o Swkpdtng eivat Bvntog.

H éudaon o' autr v npocéyylon eivat otn cwaoth efaywyr CURTEPAOUATWY
(inference).

INUAVTIKO poAo Taifouv ot emuotrpeg tng Ghocodiag kat TG Aoykig.

Napddeypa: n €épeuva otnv MepLoxr tng anodeifng Bewpnudtwv (theorem
proving)

xvne Nonpooovn

MpAaktopeg

Mpakrtopog (agent) eival otdnmote punopei va BewpnBel 6Tt
avtlapBdvetal To mepBAaAAov Tou péow aobntripwy
(sensors) kat AAANAETULSPA LE AUTO LECW UNXOVLIOHWY SpAcng
(effectors - actuators).

)

Agent Sensors R

Percepts

JuswIOIAUS

Actuators Actions
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OpBoloyikoi Npaktopeg l‘%{

4

OpBoloyikog pdkTopag ivol £Vag PAKTOPAS TOU EVEPYEL £TOL
WOTE VAL ETUTUYXAVEL TO KAAUTEPO AMOTEAECHA 1), OTAV UTIAPXEL
aBeBatdtnra, To KAAUTEPO AVAPEVOUEVO QMOTENECHA.

H pelétn tng TN wg oxedicong opBoloyikwv npaktopwv eivat

— TUO YEVLKN aTtd TV IPOOEYYLON TIOU BAGI{ETAL OTOUG VOHOUG TNG
okédng

— €uKoAOTEPN Ao TIG tpooeyyioelg mou Bacifovtat otnv avBpwrivn
okédn f Spaon

Autr givat n mpoogyyion ou Ba akoAouBricoupe ¢' auto To
Habnua.
— Oa HEAETACOUHE TEXVLKEG YLOL TNV KATAOKELH 0pBOAOYLKWY TIPOKTOPWY
KaBWG KoL T OTOLXELDL OTTO T OTIOLAL KATAOKEL A{OVTOL.
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OpBoloyikn Apaon: H Mpooéyylon pe
Toug OpBoAoykolg MpAKTopES

* X' qUTA TNV MPOGEyYLon To BacLko TPOBANUa
elvat n oxedloon opBoloyikwy TPAKTOpwWV.

* Tuelval mpaktopag?

Y302 Texvnr Nonootvn

Napadeiypata Mpaktopwv

s THERRSTUNES BONDFILN
[T

'D v
NQ,

SR ONs o=

AvBpwrnivol

Pourmotikol

Mpaktopeg AOYLOMLIKOU
(software agents - software
robots - softbots).
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Baolkég Apxeg tng TN

¢ OLTOPAKATW EMLOTHIEG EXOUV CUVELCDEPEL

Baolkeg apyxES, amoPelg Katl Texvikég otnv TN.
— OW\oocodia

— Ma®nuatikd

— OLKOVORLKA

— NEUPOETUOTAES

— Wuyxoloyia kat 'vwotikn Emotripun

— MAnpodoptkn

— Oewpia Autopdtou EAEyxou kat KuBepvntikn

— Mwoooloyia
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lotoplatng TN

* Kuodopia (1943-1955)
— MovTtéla TexvnTwy VEUpWVWV - perceptron (McCulloch and
Pitts, 1943). Md&Onon Hebb (Hebb, 1949).

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

— Snarc: O TPWTOG UTIOAOYLOTAG VEUPWVLKOU
Swktvou (Minsky and Edmonds, 1951).

— O Minsky é\afe eniong to Turing Award to 1969.

Y202 TexvntA Nonpootvn
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lotopia tng TN

* Tévvnon (1956)
— To ouveédplo epyaociag oto Dartmouth to kaAokaipt tou 1956 (McCarthy,
Minsky, Newell, Simon).

— 0 6pog “Artificial Intelligence” utoBetrBnke petd and npdtaon tou McCarthy
(Turing Award winner in 1971).

— To npdypappa Logic Theorist (Newell and Simon) ékAee tnv napdotaon.
AHEOWG HETA TO CUVESPLO, TO TIPOYPAUHO AUTO UIOPETE va anodeiéeL Ta
neplocotepa Bewprpata tou Ked. 2 tou BtBAiou Principia Mathematica (éva
dnpiopévo BBAio twv Alfred North Whitehead kat Bertrand Russell yia t
oYLk Kat Ta padnpatikd)!

— Aeite v LWotooeAiba tou cuvedpiou yia ta 50 xpovia anod ™ yévvnon tng
Texvntig Nonpoouvng: http://www.dartmouth.edu/~ai50/homepage.html

Y202 TexvntA Nonpootn
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lotoptatng TN A\:

* Mpwipog evBouolaopds, peydAeg npoodokieg (1952-1969)
— Logic Theorist, General Problem Solver, Geometry Theorem
Prover, game playing, Lisp (from McCarthy), theorem proving,
Shakey the robot, micro-worlds, adalines, perceptrons.

— H undBeon tou puoikol cuotiparog cupBoAwv (physical
symbol system hypothesis) twv Newell and Simon:
Onotoénnote cuotnpa (Hnxavr f avBpwrnog) mou ekSNAWVEL
vonuoouvn Ba Tpénel va AeLToupyel P To XEWPLOUO Sopwv
Sebopévwy Tou amotelovvrat and cupBoia.

Y202 TexvntA Nonpootvn
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lotopia tng TN ~ s

* Muwa 86on pealiopot (1966-1973)

— Mpoypaupoata xwpic yvwaon nediov (domain
knowledge), mpopAnuarta StoemAuciuotnTag
(intractability problems), apvntikd anoteAéopata
ylo amAd VEUPWVIKA Siktua.

— AKUpWON LEYAAWY EPEUVNTIKWY EPYWV OE
unxavikn petadpacn (HMA), n ékBeon tou
Lighthill (MeydaAn Bpetavia).

Y202 Texvnr Nonoatvn 16
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lotoplatng TN

RUE BaseD.

e JuotApata BacLopéva oTh YVWwon
(knowledge-based systems) (1969-1979) G
— 0 pdAog TN yvwaong nediou, Ta EUnelpo

ouoThuata (expert systems) T.)., TO TPOYPAUUO
MYCIN yia tTnv avayvwplon Baktnpiwv mou
TPOKAAOUV LWOELG.

— MWOOEC AVAMOPACTACNG YVWoNG Kat
"""""" oUAAOYLOTIKNAG (TL.X., Prolog, frame-based
languages). - -

502 TexuntA Nonpootn

lotopia tng TN

¢ HTN yivetau Blounyavia (1980-cripepa)
— To mpwrto emttuxnpévo éumetpo ocvotnpa: R1 (McDermott, DEC).

— H lanwvikn 8pdon “5th Generation project” (1981) kat n
£udaon tng oto Aoyiko MPoypoppaTIoNO. %

— H etaupia Microelectronics and Computer Technology
Corporation (MCC) twv HMA.

— To mpoypappa ESPRIT tng Eupwnaikng Evwong (1983).

— H éxBeon Alvey otn MeydAn Bpetavia.

Y202 Texvnr Nonootvn 18
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lotoplatng TN

* H enotpodr Twv VEUPWVIKWV SIKTUWV (1986-01uepa)

— ToUAGXLOTOV TECOEPELG EPEUVNTLKEG OUASEG avakdAu Y av
gavd tnv uébodo pdbnong pe omobobdiadoon
(backpropagation) mou eixe mpotaBei to 1969.

— Ta ouvSeopikd povtéla (connectionist models) ou
Baoifovtal og VEUPWVIKA SIKTUA WG CUUTARPWHA TWV
GUHUBOAKWY LOVTEAWV.

ity o aer 2

Y202 TexvntA Nonpootvn
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lotoplatng TN

* Inpaololoyikog lotog (Semantic Web) ka Atacuvdedepéva
Aedopéva (Linked Data) (1998-crjpepar)
— Ageite TNV LOTOOEAISQ TOU PETATTUXLOKOU HOU HaBAUATOG
Texvoloyia Nvwoewv (http://cgi.di.uoa.gr/~pms509/) kat
v napakdtw otooelida tov W3C:
https://www.w3.org/2013/data/

S

Ny
Semantic

Web
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MNapadeypa MNpadou Nwong

Y302 Teyvne Nonpootvn 23
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lotopia tng TN

¢ H Texvnt Nonpoouvn yivetaw emiotipn (1987-ocnuepa)
— MeBobikol evavtiov toanatooVAndwv (neats vs. scruffies).

— EvSiadépovia anoteléopata og avonapdotaon YVWong, avayvwpLon
opiag, veupwvikd Siktua, e§dpugn edopévwy, Siktua Bayes,
POMTIOTIKN KOl LNXQAVLKT Opaon.

* Eudueig MNpaktopeg (1995-orjpepa)
— Agite to BLPAio Tou pabrApatog Kat To cuveédplo AAMAS
(http://www.aamas-conference.org/)

Y302 Texvnr Nonootvn 20
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lotopia tng TN

* Xpron ypadwv yvwoewv (knowledge graphs)
oTIG unXaveg avalntnong (2012-onuepay)
— Asite mMAnpodopieg oxeTkd e To Google
Knowledge Graph otnv totooeAida:

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

Y202 Texvnr Nonoatvn 2
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H Xprion twv MNpadwv Nvwong otig
Zuyxpoves Mnxaveg Avalitnong

Google  whotoudedgenger x=a

B s

Google > Iputég

J— % Seppct i -

enwiipecia.org » wii + Mergpoon aur s oekBes
Google - Wikipedia

Google <

(
~

Founders: Lany Page: Sergey Bin ey pe
History - Larty Page  Sundar Pichsi - Sergey Brin

AMeg EpwTHOEIS XPNOTV
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lotoplatng TN

* Asdopéva peyaling kAipakag (big data)(2007-
onpepQ).

— KaBe 800 pépeg mapdyou e tooa Sedopéva d6oa
arno tnv noxn mou dnutoupyndnke o avBpwILVOG
TIOALTLOMOG HéXpLTO 2003 (Eric Schmidt, 2010).

— Xprion texvikwv tng TN yia avdAvon (big data
analytics).

Y502 Texvntii Nonpootvn
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lotoplatng TN

* Meydha npoeknalSeupéva YAWOOLKA
MOVTEAQ YL THV KOTAVONGN KoL THV TTOpOy Wy
duokng y\wooag m.x., BERT, GPT-2, GPT-3 kal
GAAa (2018 péxpl onuepa).

27

Zuyxpoveg Epappoyeg Baolopéveg oe
TN

*  AUTOVOMOG OXESLAOUOG KO XPOVOTPOYPAUHATIONAG (autonomous

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

— O npdktopag autdg eixe Tov éeyxo tou Staotnpomnioiou Deep Space
1 kot ™ Sudpketa Vo mepapdtwy to Mdato tou 1999.

Y502 Texvntii Nonpootvn
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lotopia tng TN

* Mda6non os Babog (deep learning)(2010-
ohpepa)
— Anpoupyia peydAwv cuvohwv SeSopEvwy yLa TV
ekmaideuon veupwvikwv Siktwv (e.g., ImageNet)
— Xprjon mapdAnAwv apxLtekTovikwy Kat GPUs
— Antovopn tou Turing Award oTOUG | e—————
Bengio, Hinton kat LeCun to 2019.

Y302 Texvnr Nonootvn
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MNapadelypa Kelpwévou mou Mapnxon
amno to GPT-3

op ay ma will form their own denomination
o days of intense debate, the United Methodist Church
has agreed to a historic split - onme that is expected to end in the
creation of a new demomination, ome that will be "theologically and
socially conservative," according to The Washington Post. The majority of
delegates attending the church’s annual Gemeral Conference in May voted to

a ban on the 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 demomination, 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 nmew split will be the
second in the church’s history. The first occurred in 1968, when roughly
10 percent of the demomination 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.

Y202 Texvnr Nonoatvn
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ZUyxpoveg Epapuoyeg Baolopéveg oe
N v

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

— Google’s Deep Mind Alpha Go in 2016
(https://deepmind.com/research/alphago/)

Y202 Texvnr Nonootvn 30
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YUyxpoveg EpapuoyEg Baolopéveg oe
TN

* Autovopog €Aeyxog (autonomous control)
— H peydAn mpokAnon tng DARPA's yLa ThV KOTAOKEUH
QUTOVOUWYV OxXNUaTwy To 2004
(http://archive.darpa.mil/grandchallenge/)

— H gumopiki mapoywyn autdVopwy OXHATO oo
etaLpieg 6mwg n TESLA onuepa

Y202 TexvntA Nonpootvn

JUuyxpoveg EpapuoyEg Baolopéveg oe
TN

*  Andvtnon epwItoswv ekPpacuévwv o€ GUOIKR YAwooa

—  To epeuvnTiké £pyo DeepQA Tng IBM oTa mAaiota Tou onoiou avartiyBnke To aboTnua
Watson.

OAnTE 0 ) oto

TNAEOTTIKO

— To obotnpa Watson képSioe Toug
navist yvioewv Jeopardy to 2011.

i. rticle/view/2303/2165

Neplocotepeq mAnpodopieg yio T épyo DeepQA Sivovrat oto dppo:
http://www.aaai.org/ojs/index.php/ai !

Sa: http://www-

~ Toobotnpa Watson v oty
03.ibm.ct i i 'us/watson/index.html

Y302 Texvnr Nonootvn
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Zuyxpoveg Epappoyeg Baolopéveg oe
TN

* latpkn Siayvwon (medical diagnosis)

— To mpoypaupa Watson for Oncology tg IBM.
Asgite
https://www.ibm.com/watson/health/oncology-
and-genomics/oncology/

— To npdypoppa autod
Xpnotpornoleital otnv
EA\GSa amd to vocokopelo
YTEIA.

Y202 TexvntA Nonpootvn

ZUuyxpoveg Epapuoyeg Baolopéveg oe
TN

* KatamoAéunon tou spam

— Xpron TEXVIKWV KNXAVLKNAG Labnong yla
TaEWVOUNCN LNVUUGETWY NAEKTPOVLKOU
taxudpopeiou fj LotooeAibwv wg spam.

— Asgite v LotooeAiba
https://www.google.com/intl/bn/insidesearch/ho
wsearchworks/fighting-spam.html .

gentMa!
0372
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Zuyxpoveg Epappoyeg Baolopéveg oe
TN

* Mnyxaviki petadpaon
— Xpron VEUPWVIKWY SIKTUWV yLa. LNXOVLKA
petadpacn and tnv Google. Asite
https://blog.google/products/translate/found-
translation-more-accurate-fluent-sentences-

google-translate/ .

Y302 Teyvne Nonpootvn

ZUyxpoveg Epapuoyeg Baolopéveg oe
TN

* Mnxowiki 6paocn
— Xpron VEUPWVIKWY SIKTU WV 0TNV avayvwpLon eLkOVwY

apxLkd armoé tov Hinton kot Toug pottntég tou oto
ImageNet classification task tou 2010. Aeite to apBpo
https://papers.nips.cc/paper/4824-imagenet-
classification-with-deep-convolutional-neural-
networks.pdf . Ta cuothpata autd €xouv enepdoet Tov
AQvBpwro o€ LKAVOTNTEG.

IMAGENET

Y02 Texvne Nonpoatvn
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YUyxpoveg EpapuoyEg Baolopéveg oe
TN

e Ixediaopnog Epodiacpou (logistics planning)
— To mpoypaupa Dynamic Analysis and Replanning
Tool (DART) mou xpnotuomnot)nke arnod Tig
ApepLkavikég Suvapelg otov Mepoikd KOATo to
1991.

JUuyxpoveg EpapuoyEg Baolopéveg oe
TN

* NOYLOMKO TiAUONC TTPOBANUATWY ME
TeEPLOPLOOUG (constraint solving software)
— Ta mpoypdppata emAUTEG (solvers) Tng MAAKAG
etaupiog ILOG mou twpa avikeL otnv IBM
(https://www-01.ibm.com/software/info/ilog/ ).

Changing the rules of business™

37

38

Zuyxpoveg Epappoyeg Baolopéveg oe
TN

* Pounotikn
— To RoboCup (http://www.robocup.org/) eivat évag Stebvrig
SLYWVIOHOG POUTIOTLKOU TTOS00PAipOU UE TOV MAPAKATW
oTOXO:
« By the year 2050, develop a team of fully autonomous humanoid
robots that can win against the human world soccer ch

— Aeite TNV wotooeAida TG opddag Koupriteg tou MoAutexveiou

Kprtng: http://www.intelligence.tuc.gr/kouretes/

ZUuyxpoveg Epapuoyeg Baolopéveg oe
TN

* Computer and video games

— Aeite 1o BLBAio Artificial Intelligence for Computer
Games tou John Funge
(http://ai4games.sourceforge.net/)

* H texvoloyia yia tnv onoia Oa StaBdocete avplo
ot epnpepideg!
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HBwa AAAARuaTa

* Qo xdooupue Ohot TIg SoUAeLEC pag e€attiog tng
Texvntic Nonpoolvng;

* Qa xpnotuomnotndei n Texvntr Nonuoouvn yla
TNV KOTAOKEUH POUTOT SoAodovwy;

— Aceite T0 OXETIKO YpAUUA TWV 116 EpELVNTWV TNG
Texvntrg Nonpoouvng
https://www.theguardian.com/technology/2017/aug/
20/elon-musk-killer-robots-experts-outright-ban-
lethal-autonomous-weapons-war . ?
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HOwa ANAApaTa

* H mopoucia mpokataARPewV 0 CUOTHHAT
TEXVNTNG VONUOCUVNG (TT.X., OXETLKA LIE TO
$UN\O, TNV €BVIKOTNTA KATT.)
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MpokatelAnupEVeG Meplypadég amnod to
GPT-3

Top 10 Most Biased Male Descriptive Words with Raw  Top 10 Most Biased Female Descriptive Words with Raw

Co-Oceurrence Counts Co-Oceurrence Counts
Average Number of Co-Oceurrences Across All Words:  Average Number of Co-Occurrences Across All Words:
175 2.9
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)
Y202 Texvntr Nonpoatvn 3
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MpokatelAnUpuéva Zuvalobnparta o
Keipeva tou GPT-3

Sentiment Across Models

40
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MeAETn

* Kedalaia 1 kat 2 tou BLBAiou AIMA (o)L o€
Babog).

Y202 TexvntA Nonpootvn
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