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Texvntri Nonpoouvn (TN)

Elcaywyn:

Me Toug amAolUotepoug 6poug, N texvntr vonuoouvn (TN) avadEpetal o CUCTAUOTA 1] LNXOVEG
TIOU HLMOUVTOL ThV avBpwrivn vonuooUvn yla TNV EKTEAECH EPYACLWV KAl UITopoUV va BeATLwvovTol
EMAVAANTITIKA e BAon Tig TAnpodopleg mou cUAAEYOUV. XPNOLLOTIOLWVTAG TEXVNTH vonuoouvn,
MOONUATIKA Kal AOYLKH], TO cUOTNA UTTOAOYLOTH TIPOCOOLWVEL T SLOVONTIKI LKAVOTNTA TTOU
Xpnollomolouy ol dvBpwrol yla va pabaivouv véeg mAnpodopieg kat va Aappdavouv anodpaoelc.

‘Eva UTOAOYLOTIKO GUCTNUA TEXVNTAC VonUoouvng KAavel mpoPAEPeLg N avalapBavel SpAoelg e
Baon potifa os untapyovta dedopéva Kal 0T cuvEXeLla pobaivel amo ta Aabn Tou yla va KAVEL TiLo
akpLPeic mpoPAEPeLg kot Spacelg. Mia wpn TN enetepyaletal Tig véeg TAnpodopleg eEapeTIKA
ypnyopa kat pe akpifela.

Y€ QUTH TNV eVOTNTO, Ba KATAVONOETE TL ELVAL N TEXVNT VONUOOUVN KAl T OX£0N TNG UE TN KNXOVLKNA
pabnon kot tn Babd padnon. Oa avakaAlPete Tn ox€on HETOEY TNG TEXVNTAC VONUOOUVNG KOL TWV
padnuatikwy Kat 0a avakaAUete eniong os L Baoiletal n Stadikacia mpoPAsPnc. Oa
ovVaKOAUETE TO HOVTENOD YPAUULKAC TTAALVEPOUNGNG, TO OMOLo XPNOLUOMOLEITAL EVPEWG OTNV
TPOPAEYN, KoL TA LOONUATIKA TTHoW artd aUTO. Oa UMOPECETE VAL OLUENCETE TIC YVWOELG OO
XPNOLOTIOLWVTAG TNV TTPOCOETN evotnTa EdapUOyWV yLo va BeATIWOETE TIG PndLakeg oag
6e€10TNTEC OTOV TOMEQ TNG TEXVNTAG VONOoUVNG.

MabBnaolakoi otoyot:

YKOTIOC TOU padnuotog eival vo Swoel MANPodoplieg yLa TNV TEXVNTA vonuooULVn Kal T EpappoyES
NG, va eEnynoeL Twg mpaypatonoleitat n dtadikaoia mpoBAePng Le Tn xprion aAyopiBuwy
UNXOVIKAC LABnong, n omola amoteAel pia amo Tig TEXVIKESG TEXVNTAG VOnUooLVNG.

210 TéA0og AUTAG TNG EVOTNTAG:

- Katavonote Tt elvat n Texvnti Nonpoaouvn,

- Katavorote otL n pnxavikn padnon kat n Babid pabnon sivatl umomnedia tng TEXVNTAC Vvonoouvng,
- Avayvwplon HovTEAwV padnong pe enipAedn kot xwplic emifAsdn,

- @a avalntnoelg AUoeLg o€ TipoPANpata Pe Tt LEBodo NG maAvdpounong,

- Oa avarntiel Lo oA epappoyr TeEXVNTAS vonpoouvng.

KUplo meplexopevo:

T eivat n Texvnt Nonpoolvn;

Ma tnv Texvntr Nonpoolvn, UMOPOUE VO TIOUE OTL TIPOKELTAL YLA UTTOAOYLOTEG 1) INXOVEC TTOU
MLLoUVTAL TNV avBpwrtLvn vonuoouvn Katd thv enilucn evog mpoBARUATOC. IKOTOG TG elval va
TipocapuOoEeL TNV MOAUTTAOKN Soun Tou avBpwrivou eykedAAou OTLC UNXavEeS.H pnyovikn padnon
elvat évag umtokAAS0G TNG TEXVNTNG VONUOoUVNG. AUTOC 0 UTIOKAASOC AoXOAELTAL UE TLG LNXAVES TTIOU
Byalouv cuprmnepaopata POBAsPNC XPNOLLOTIOLWVTAG AUTEG TIC TTANPOGOPIEG LETA TNV EKUAONGON
HLOC OUYKEKPLUEVNC TTANpodopiag.
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Artificial intelligence

Machine Learning

Texvntn vonpoouvn

H Baba pabnon sivat évag TUMog HNXOVIKAG LABNoNC Tou XPNOLOTOLEL TEXVNTA VEUPWVLKA SikTua
yla va eTUtpEmeL ota Pndlaka cvotripato va padaivouyv kat va AapBavouv anodpaoelg ue Bacn pn
Sopunuéva, un emonUelwpEva dedopéval.

Texvntn

Av BéAete va TPoPAEPETE KATL | VO EKTEAECETE LILOL EPYACLO, OLUTO UMOPEL VA YIVEL LECW OAyopiBUWY
UNXAVIKAC LaBnong mapéxovtag Lotoptkd Sedopéva. H anddoor tou anodaoiletal avaloya e TO
anotéAeopa. H anddoon cuveyilel va gival kaAUtepn kabwg ta dedopéva npodPAeding elval emiong
LOTOPLKA EVNUEPWUEVAL.

, , o ’ o BB ud
Se yevikéq ypoyuyiéq, N uxavikr) pdBnon Basifetar oty 6éa drita oug oo e HABNoN

pHaBouv amd tnv e€€Tacn umelplwv He Sedopéva, TNV avayvwplon potifwy, tn Statinwon
CUOTAOEWV Kal TNV tpocappoyn. El8Ika otav mpokettal yio Babid padnon, ta Pndlakd cuotipata
poBaivouv amo nmapadelypata avti va avtamnokpivovtal anAwg o€ cUVOAd KavOVwy. ITn CUVEXELQ,
TOL CUCTAUATO XPNOLUOTIOLOUV AUTEC TIG TTAnpodopleg TpoKeLEVOU va avtidpouly, va
cupumnepldépovtal kot va armodibouv Omwg oL avBpwrtoL.

Yrdpyxouv 4 TUTIOL LNXOVIKAC HaBnonc. Autol eivalt:
- ETUBAETOMEVN UNXOQVLKY LABnon

- Mn €MONMTEUOUEVN UNXOVIKH LABNnoN

- Hul-emutnpoUuuevn HnXovikn nadnon

- EVIOXUMEVN UNXaviKn pabnon

TNV napouoa HeAETN Ba e€nynBouv Ta LOVTEAA UNXAVLKAG LABNoNnG te eniPAedn kot xwplg
eniBAeyn.

1. Mnxavik padnon pe enipAedn

H pnadnon pe eniPAedn eival pua texvikn otnv onoia SI6ACKOUE 1 EKTALOEUOUUE PLNXOVEC
XPNOLLOTOLWVTAC KAAQ eMionpacpéva dedopéva. H pabnon pe emiPAedn eival évag Tomog otov
ormolo éva povtélo ekmaldeletal og vl cUVONO SESOUEVWVY LE ETIKETEC, ETIOUEVWC, EXEL
TapapETPoUC eloddou kat e€660u. H pabnon pe enifAedn elvat pia popdr Habnong 6mou €Xoupe
METABANTEC eL0OSOU (X) Kal pia petaPAntr e€6dou (Y) kat xpnotpomolol e Evav aAlyoplopo yia va
UABoU E TN oUVAPTNON AVILOTOIXLoONG Ao TV £lcodo otnv €€060. ESw to cloTnua mapouclaletal
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UE owoTA emLonpacpéva dedopéva Kol o atoxog ival va poPAéhel tnv €€odo (Y) pe tn Bonbela
Twv de6oEVWY TTOU TTapEXOVTAL yLa Ta VEa dedopéva elcodou (X).

Y =f(X)

2tnv emuPAenopevn pabnon avalntoU e tTn BeAtiotonolnuévn ocuvaptnon (LovtéAo) yla thv
OVTLOTOLXLON TWV XOPOAKTNPLOTIKWY EL0OJ0U Ue pLa €€080. NOyw VEwV dedopévwy eloddou (x), ag
nipoPAEPoupe TIc petaBAnTég €060u (Y) yia ta dedopéva autd. H emiBAemOpevn pnxovikn padnon
Snuloupyel éva povtélo mou kdvel mpoPAEPeLg Baolopéveg o otolxeia eviog aBeBatdtnroc. Evag
aAyoplBuog padnong pe enifAedn AapBavet éva yvwotd cUvolo dedopevwy L0OSOU KAl YWWOTEG
amnokpioelg ota dedopéva, Kal oTn CUVEXELX EKTTOLOEVEL EVA LOVTEAO YLO VO SNULOUPYNOEL AOYIKEG
TipoBAEYELG yLa TNV amokplon o véa SeSopéva.

Etikétec £16680U
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2TO MOPATIAVW TTOPASELY A ELKOVAC, TIAPEXOUE OTN NXAVH ELKOVEC LAWYV Kol GPAOUAEG KOl O
OKOTIOG TNG NXOVAC €lval va avayvwpiloel kal va taflvounoet dedopéva yia pnAa kot GpAaouleg.

OAa ta Sedopéva mou eLodyovTalL 0To LOVTEAO eival emonpacpéva. Elodyetal n minpodopia otL
KABe Sebopévo mou elodyetal eival unio n dpaoula. Kat opiletat wg unAo r ppdouia. Etot,
S6ebopEvng TNG EMOUEVNC EL0OSOU e BAON QUTA TA XAPAKTNPLOTIKA, TO LOVIEAO UNXAVLIKNAG LABNoNg
Ba kaBoploel av mpokeLtal yla iAo ) ¢ppdouvia.

MTtopoULE VO TO CUYKPIVOULE HE £va Lwpo Ttou pabaivel. Av SwWooupEe o€ £va LWPO KOKKLVEG
KOWUTEPEG TILITEPLEC KOALL LLLOL KITPLVN UImOvAva, TO Hwpo Ba teplypael Ta KOKKLVA TIPAY LOTO WG TILKPA
KoL Ta KiTplva wg yAUKA.

H eruPAenopevn pabnon xwpiletal nepattépw o SUo TUTIOUC:
- Taéwvounon
- MaAwépounon

Tagwvopnon: mpofAnua tafvopnong ival étav n petapAntr e€6dou ival pia katnyopia. MNa
TaPASeLya, 0 TPOoSLOPLOUOG EVOC XPWHOTOC 1 0 IPOGSLOPLOUOC LLag 0loOEVELAC ) TO TTOPATTAVW
MapAdelyla Ke Ta HAAa Kol TI¢ ppAOUAEG.
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To kaAUTepo mapadetypa Ba ATtav Evog GAKEAOG ELOEPXOUEVWY OTIOU OPLOUEVA UNVUUOTA
UETOKLVOUVTOL QUTOUATA OTO OVENLOUUNTA pnvUpata. Me Bacon tnv KaBnuepLvr xprion Tou Xpnotn
KoL kamola SIKA Tou LoTtoplka SeSopéva, 0 TAPOXO0G UTINPECLWV NAEKTpOVIKOU TaxuSpopeiov pmopet
va avayvwploeL mola pnvopoTa eivat spam.

Juxv@, Ta XpAoLa pnvUpato otéAvovtal eniong oto GAKeAo avermBUUNTWV UNVULATWY 1 éva
avermBupnto pnvupa dev epdaviletal otn Alota. Tote £xete T SuvaToTNTA VAL TO
EMAvVANpooSLoplOETE KA, KATA CUVETELD, O SLAKOULOTAC NAEKTPOVIKOU TaxuSpopeiouv Ba
EVNUEPWOEL TN Bdon dedopévwy Tou yla €6GC. Me autdv Tov TPOTo, TN eMOUeVN dopd Hmopoulv va
AndBolV cadéotepeg anodAceLS yLa aUTOV Tov TUTO aAAnAoypadiag. Me autov tov Tpodmo
gvioxVEeTaL N anodoon TG HNXAVIKAG Labnong. Autd ovopadletal ekmatdeutikn Sladikaoia.

NpoBAfpata taglvopnong:

Ye TéTola mpoPARATA, N TIUA TToU BEAOUE VOl EKTIUACOUE gival pa StakpLtn T, dnAadn
UTTAPXOUV TIETIEPACUEVEC TUUEC TIOU UTTOPEL VO TIAPEL LECOL OF VA TIEPLOPLOUEVO EUPOG TLUWV. AUTOG
0 TUTIOG TLUNG OVOUATETAL EMIONG KATNYOPNUOTIKOG TUTIOC SeSOUEVWV.

Ma moapadetypa, av BEAoUE va EKTILACOUE To UPoc, To BAPOC (XOpaKTNPLOTIKA) Kol TOo pUAO
(eTkéta), umdpxouv 2 TLUES TTou propel va mapel to ¢UAo: Tuvaika 1 Avspag.

NoaAwdpopunon: Eival éva mpoAnua maAivdépounong otav n petafAnti €6dou eival pia Tiun R éva
opLOuUNTIKO amotéeopa. Mo mMapadelyua, o KaBoplopdg TG TLUAG KATOLOU TTPOolovVTOoC.

H rmaAwvépounon eivatl évag TUmog anokTtnong ULog KAANG eKTiHNoNG TNG TLLAC A0 CUVEXELS TLUEG
ota Sedopéva. MNa mopadelypa, av OEAOUUE VA EKTLUACOULE T KAUGLLLO TIOU amoLltoUvTaL Yo £va
TaEldL, Ba EEETACOUE LOTOPLKES TLUEG KOl Bal EEETACOU LE XAPAKTNPLOTIKA OTIWG TOL KAUOLUA, N
anootaon, To Oxnua Kot GAAO. 2TO TEAOC, UMOPOULE TOUAGXLOTOV VA EKTLUNCOUUE TIOoA KAUOLOL
amattouvtal.

NpoBARpata ntaAvépounong:

Y€ Tétola mpoPAnpaTa, n T mou BéAou e va ekTiUnOel elval pa ouvexng Tiun. OL cuVeEXELS TIUEG
TAlPVOUV HLAL TLUR OO TO GUVOAO TWV [N HETPNOLUWY TIHWY, SnAadr n Tun tne Bpioketal oto
QTELPO EVPOC TLLWV. AUTOG 0 TUTIOG TIUNAG avadEpeTal EMIoNC WG APLOUNTIKOG TUTIOGC SESOUEVWV.

Mo MapAadelypa, oTo MAPONAVW CEVAPLO EKTIUNONG TNE TLUAS Tou BLBAlov, To MpoBANUa pag sivat
MPOBANUA TaAvEpopNoNG, EMELSNA N TLUK TOU OTILTIOU BploKeTOl O €val ATELPO EUPOC TLLWV.

Ot okomol Tng availuong MaAlvdpopnong Umopouy va amaplOpunBolv wg e€NG:

- MaBnpartikn ékbpoon tng oxong Hetoll tne e€optnUéEVNG LETABANTAC Kal tng ave€dptnTng
MeTaBANTAC (eUpeon NG e€lowaong ektipnong)

- Ektipnon tng tyung tng e€aptnUévng LETABANTAC VLA LD OPLOHEVN T TNG OVEEAPTNTNG
HeTaBANTAG pe TN Xprion tng e§lowong ektiunong.

Edv o aplBuog twv avefdptntwy pHetoAnTwy LodTnTog oTtnv avaluon moAwvdpopunong ivat évag,
ovopaletal "AnAS povtédo maAwvdpounong”, eav elvat Vo f eplocotepec, ovopaletal "MoAAanAd
povtélo TaAvépdunong”.

EQv MpOKELTAL VA KATAOKEVAOTEL €va LOVTEAO LE BAON TN YPOUULKY OXEon MeTafD TwV HeTaBANTWY,
TO HOVTEAO aUTO ovopdletal "MovtéNo ypaU KNG TTaAvdpopnaong'.
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H pabnuotikr ékppacn Tou amAol HoVTEAOU YPAUUIKAG TTOALVEPOUNoNG LETAED TNG avelaptnTng
petaPAnTAC X yia pla e€aptnuévn petafAnth Y umoloyiletal wg e€nc:

Y=a + byx*X

OL oNUaoieg TV ELKOVISIWV 0€ QUTO TO POVTEAO ival oL €NG:

Y= EKTILWUEVN TLUN

X= T ave€aptntng LetaBANTIC OV XpnolomoLeital yia TV mpoBAen tng petapAntng Y
byx = cuvteAeotr¢ MAAVEPOUNGCNG TOU Y OE OXECN LE TO X

a = JtaBepd maAvdpounongc.

n

> X -X)*(Y,-Y) Zn:XiYi—n*)_(*Y

b = i=1 = i=1
yx n . n .
D> (X, -X)? D> XZ-n*X?
i=1 i=1
KOl
-V _ * 3
a=Y byx X

umoAoyilovtal pe TN Xprion Twv TUMwWV.

Mo mapddelypa, otov mivaka mou akoAouBel, Sivovtal o aplBpuog Twv oeAidwy kat oL TAnpodopieg
yla TNy T twv BLBALwy. Ag KAVOULE Lo avaAuon TAAVEpOUNGCNG TIOU UTTOPEL val EKTIUACEL TNV
TLUA tou BLBALOU XpNOLUOTIOLWVTAG TOV apLBUO TwV oeAibwv.

AplBpog oeAidwv (X) Twun (Y)
100 2,00
150 3,00
200 4,00
250 5,00
300 7,00

Z€ QUTO TO MOPASELYHA, O OplBUOC TwV oeAidwy eival To optopa (X). Emiong, n twun eivain
g€aptnuévn petapAntn (Y) kabwg e€oprdtat amd tov aplOpo twv oeAidwy.
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Ap1BL6C oENSWY (X) ! Twin () X*Y

100 2,00 200 10000
150 3,00 450 22500
200 4,00 800 40000
250 5,00 1250 62500
300 7,00 2100 90000
1000 21,00 4800 225000

ZUVOALKOG aplBuog ceAidwv (Xi)= 1000

Yuvohwkn tun (Yi)= 21

_ - 21
x =090 _ 500 y=—5 7 42
5 Kol
YroAoyiotnke.
4800—5%200%4,2
by

X =
225000—-5%200%200
byx= 600/25000=0,024 supw. Autr €ivaL n T ava osAida.
a=Y-b_*X , , ) ) ) )
yx XPNOLUOTIOLWVTOC QLUTOV TOV TUTIO UITOPOUE va uttohoyiooupe tn otabspd
naAwvépounong,
a=4,2-0,024*200=-0,6 evpw

Twpa UmopoUe va eKTeEAETOUUE TN Sladlkaoia ektipnong. Ano tnv eélowon Y=a + byx*X, unopolpe
Va EKTLUNCOULE TNV TN vog BLBAlou 400 oeAidwv.

Y=-0,6 + 0,024 * 400 = 9,00 evpw
2. Ma6non xwpic entifAen

Ytn padnon xwpig emiBAedin, n pnxavn Aappavel Sedopéva YwpLg ETIKETEG KoL XwpLg
KoTnyoplomoinon Kot ot aAyopluol tou cuoTtnUaTog Spouy ota Sedopéva XwpPLic mTponyoUpevn
eknaideuvon.

To cUotnua Ba evtomniost To potifo twv dedopévwy Kat Ba Ta opadonolnost wg tétola. Ma
MAPASELY A, OTO MOPpANAVW Ttapddelypa pnAou kat dpdoulag, Sev Ba emonuavoupe ta dedopéva,
SnAadn bev Ba molpe oto cUoTnua OTL TPOKELTOL Yl LAAO 1 dpdoula.
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Unlabelled inputs

(= Training

fF—
w _ Machine Leaming Model

Mn EMLONUOCUEVEG ELOPOEG

Groups (base on similarity)

Eknaidsuon
2TO HOVTEAO pn ETUPAETIOUEVNG UNXAVLKI|G puorjorg, ta oebopeva — © "Bnkav avaioya pe TV

opolotnta. Otav divoupe diadopa ppolta os Eva LwPO, TO LWPO E§odog :l auta ta ppouta
oUUPWVA HE TIC OUOLOTNTEC TOUC.

Me Alya Adyta, Ba dnuloupynost mapopola cUvola dedopévwy. Etal, n opadormnoinon ovopdletal
£€vag TUToC UNn eMPBAENOMEVNG UNXAVIKAG HaBnonc.

Kdvte KALK 0TOV TOPOKATW CUVEECHO YLoL VOV TIPOYPAUUATIOUO TIOU UIOPEL va TIPOBAEPEL UE pLa

ortAn HEB0S0 avAALGONG TTAALVSPOL ~~nr nn st inmaidwimae wany o UUATIOUO UTTAOK.
MovtéAo PnXavikng paénong

Napaptnua: Eapuoyn tnG avaAvorng nanvopounorng Ouadeg (ue Baon v
opoLotnTa)

Avaotoxacpog / AutoagloAdynon: ATavTroTE OTIC TTOAPUKATW EPWTHOELG.

Anavtriote Zwoto (Z) A AdBog () otig akOAoUBEG EpWTATELS

1. () H texvikn taéwvéunonc xpnoylormoleital otav n uetaBAntr e€obdou eivarl pia tiun n éva
apLFUNTIKO amoTéAsaua.

2. () H texvikn unyavikng uadnonc otnv omoia ta Sedoueva ival emonuacueva eivat n TEXVIKN TNG
emBAenouevng uadnong.

3. () Ztnv avaAuon naAwvépounaoncg unodoyiletal n oxeon UETAEU aveédpTnTwy UETABANTWY yia ula
eaptnuévn uetabAnti).

4. Mota ano T akOAoUTEeC TEXVIKEG SEV Eival TEYVIKN UNXOAVIKHG uadnong;
A) EmiBAeniouevn unyavikn padnon

B) Mn emtontteuduevn unxavikn puadnon

C) Juvbvaouog unxavikng uadnong

A) Evioyuuévn unyavikn uadnon
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Torwko mAaiolo:

H avdAuon AéEewv pmopel va yivel eUKOAQ e TEXVIKEG TEXVNTNG vonoouvng. O Slabgoelg twv
avOpWMwWV amokaAUTTOVTAL e TIG AEEELG TTOU XpnoLlomolouy. Me TV avaluon peyaAwy Se8ouévwy
TIOU QmOTEAELTAL O UNVUUOTO TTIOU YPAdOVTaL 0T PEGA KOWVWVLKAG SIKTUWGONG, SLATMLIOTWVETAL OV
oL xpnoteg elval xyapoUupevol, Auttnuévol, Bupwuévol i evBouataopévol kat mpofailovral
SLopNUIOELG OYETIKA PE AUTEC TLG KOTOLOTAOELC.

Me tov Aoyaplooud IBM cloud mou Snuloupyroate, unopeite eniong va eMITPEYPETE GTOUG LOONTEG
oG VO AVOTUoooUV ebaplUoyEC. AnuLoupyel éva kKAeldi APl yia e0aG. KaBe pabntng umopei va
xpnotpomnotnosl ta KAewdid APl tou dnputoupyolvtal amd €046 yLa va avartUEeL TIG EapLOYES TOU
Xwplig va xpetaletal va eyypadel oto IBM Cloud.

Nepoutépw nopoL:
- Meploocotepeg mAnpowopiec yia to Scratch ue Al mapakadoUpe Seite auto to Bivreo

https://www.youtube.com/watch?v=EjbHXMzeX4c

- Avarmtuén meplooOtepwv SeLyUaTwV TapakaAovue enoke@pIeite auth TNV LotooeAida

https://www.media.mit.edu/posts/ai-blocks/

https://mitmedialab.github.io/

- Anutoupynote dwpeav Aoyaptaoud IBM Cloud, napakaloUue napakodovdnote auto to Bivteo

https://www.youtube.com/watch?v=HBkY-Fs1d6E

ZUMPBOUAEG MPOG TOV EKMALSEUTH (TTPOAPETIKA):

OLeploocotepeg unnpeoieg IBM Cloud Services sivat Swpeav. MNa TI¢ enil mTANPWUNA UTINPEGILEC, oL
BpaxumpoBeopeg XPAOELS XPEWVOVTAL E TIOAU XOUNAO KOOTOG. ZUVLOTATOL N XPr 0N ELKOVLKAG
TUOTWTLKAC KAPTOC KATA TN Snutoupyia Aoyaplacpou. Ma Aoyaplaopol eKMaSEUTIKWY, UMOPELTE
VOl ETUKOLVWVHOETE JE TNV UTNPEeoia eEUTNpETNonG meAatwy TG IBM yla va emwoehnbeite amno tig
SwpPeAv UTNPEOIEG yLoL LEYOAUTEPO XPOVLKO SLaoTnua (evOEXeTaL va SLadEPEL Ao Ywpa o XWPa).


https://www.youtube.com/watch?v=EjbHXMzeX4c
https://www.media.mit.edu/posts/ai-blocks/
https://mitmedialab.github.io/
https://www.youtube.com/watch?v=HBkY-Fs1d6E

