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NeupWVIKA OIKTUO

* Ta texvnTa veupwvika diktua (TNA) €ival HOVTEAQ EUTTVEUCHEVA ATTO TOV AVOPWTTIVO EYKEPOAAO
» ATToTEAEITAI ATTO TTOAAG ATTAQ OTOIXEIQ ETTECEPYOATIAC TTOU OVOUALZOVTal TEXVNTOI VEUPWVEC

* QI TEXVNTOI VEUPWVEG UTTOAOYICOUV TO OTAOUIOPEVO ABpOoIoUA TV EI0O0WYV TOUG KAl TO TPOPOOOTOUV
MEOW MIOC AEITOUPYIAC EVEPYOTTOINONG N OTTOIO OTN CUVEXEIQ YiVETAI N £€£€000C TOUC.

* /\EITOUPYIEC EVEPYOTTOINONC:
* Heaviside BRua (un diagopoTtroiNoiyo) — MovtéAo Perceptron
* [paAUUIK) = YPAUUIKN TTAAIVOPOUNON
» Sigmoid — Logistic regression

* Ta Perceptrons gival YpOPUIKOI TOCIVOUNTEC

* Me 10 oUVOUQOUO TTOANQTTAWY perceptrons o€ CTPWHPATA YUTTOPOUME VA TASIVOUNCGOUNE PN YPANHIKA
Olaxwpldoueva TTpoANpaTa

* [1.x., 7o XOR ptropei va AuBei xpnoIhoTToOIWVTAC 2 KPUPUEVOUC VEUPWVEC Kal 1 veupwva £¢0d0U

» (0TOC0O, OEV UTTOPOUNE VA TOUG EKTTAIOEUOOUE gpnolponow’uvmg gradient descent otav XpnOIKOTIOIOUV TN
ouvaptnon BRuartoc Heaviside, kaBwc gival yn dIa@OPOTTOINCIUO

Co-financed by the European Union 3 This Master is run under the context of Action
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NeupWVIKA OIKTUO

* Ta Multilayer Perceptrons cival cuvwvupa Twv feedforward TNA (ouvnBwc pe d1a@opIioIueC
AEITOUPYIEC EveEpPYyOTTOINONG)

» Q¢ Tta¢ivountng, eva MLP pe:
* 1 KpPUPEC POPMPEC AVOIXTEC I KUPTEC TTEPIOXEC ATTOPACNC
* 2 KPUUUEVO OTPWHAOTA ONMIOUPYOUV QUBAIPETEC TTEPIOXEC ANWNC ATTOPATEWYV

* H powBnpuevn 01a000N €ival n 01a0IKACIA TTOU TPOPOOOTEI £VA TTAPAOEIYUA OEOOUEVWY OTO
ETTITTE00 £10000U €VOG NN Kal QUTO PETATPETTETAI OTAOIAKA OTNV TIPOBAEYN £5000U

(avaoTpo®n n Tacivopnon) MECoW KATTOIOU PN YPAUMIKOU JETOOXNUATIOUOU.

* AUTOC O UN YPAUMIKOC NETAOXNMATIOMOC UTTOAOYICEI T XAPOAKTNPIOTIKA TNG £10000U TTOU JabaivovTal

* 'Eva 0guTePO KPUPO OTPWHA UTTOAOYICEI T XOPAKTNPIOTIKA YVWPIOUATA WG AEITOUPYIEG TWV
UTTOPXOVTWYV XOPAKTNPIOTIKWV

 H uabnon oe NNs utropei va yivel xpnoldoTtrolwvTag otmoBodiadoaon Kail gradient descent

Co-financed by the European Union
Cnnnectlng Europe FaEIlIW

4 This Master is run under the context of Action
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NeupWVIKA OIKTUO

« OTtTioBIa 01a000N: EVAG ATTOTEAECUATIKOG TPOTTOG UTTOAOYIOWOU PEPIKWYV TTAPAYWYWV T%g ouvapTnong
OQAAUATOG O OXEON ME KADE TTAPAUETPO XPNOIKJOTTIOIWVTAG TOV KAVOva TNG aAuaidag (0OEO0OUEVOU OTI
eva NN gival yia ouvBeon ocuvapTNoewy)

» Agitoupyia AaBouc: IN2E yia TTaAivopounaon, 01a0TAUPOUPEVN EVTPOTTIA VIO TACIVOUNON

* H mpowbnuevn 616(600% ,uno)\oyiéal TNV gvepyoTroinan (£¢00ou) KABe KOUPou, evw n otricBia diddoan
UTTOAOVYICEl TO OPAAPa (OEATA) KOBE KOU[oU

o AEATa (OQAAPQ) KGOE KOpPou: Ax B
* A= TTapaywyocg TNG AeIToupyiag evepyoTroinong Tou KouRou
B = T1mapaywyoc Tou o@AAUATOC O OXEON UE TNV TTAPAYWYN TOU KOUBou

. Fléq 6évow KOMPBO £cOO0U: auTO €ival TO TTAPAYWYO TNC OUVAPTNONG OPAANATOC Wrt OTNV EVEPYOTTOINON TOU KOUBOoU
£CO00U
. [la Evav Kpueo KOuPo | oTo oTpwa K: auTo gival To ABpoloya OAWV Twv OEATA O€ KOUPOUG 0TO OTpwHa K + 1

(TTOU CUVOELOVTAI WE TOV KOMPBO 1) TTOAAQTTAQCIAONEVO €TTI TO BAPOC OUVOECNC TOUG

o G,ragien)t TOU OQAAPATOC Wrt o€ BAPOC = (OEATA UETACOUVATITIKOU KOUPOU) X (EKPON TTPOCUVATITIKOU
KOuou

Co-financed by the European Union 5 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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NeupWVIKA OIKTUO

e 2TOX0OTIKO GD: evnuépwaon BApouc YETA TNV TTapouaiaon KABe poTiffou

« Batch GD: evnuépwaon BApoug YETA TNV TTAPOUCiacn OAWYV TwWV HOTIBwY OTO OUVOAO
EKTTAIOEUONC

* Mini-batch GD: evnuepwaon BApoug YETA TNV TTAPOUCIACN UTTOOUVOAWY TTPOTUTTWY OTO
OUVOAO KATAPTIONG

* OPIOCUOC OPHNG: N MVAMN TNC TTPONYOUHEVNC KATEUBUVONG, ETTITAXUVEI TN Habnon
* [1powpnN OIOKOTTH: TPOTTOC ATTOPUYNC UTTEPTTPOCAPMOYNG OIOKOTITOVTAC TNV EKTTAIOEUCN OTAV
TO OPAAUA ETTIKUPWONG APXIOEl va aucaveTal

* MTtropoupe va BEATIWOOUUE TNV ATTOO0C0N TWV MOVTEAWY NA ¥pnoliJoTtToiwvTag pubuion,
UTTEPTTAPAPETPWY KAl ensembles

* H ekpabnon tn¢ totroAoyiac NA ptTopEi va yivel XpnoigoTtrolwvtac JeBodouc Xxwpic gradient,
OTTWC ECEAIKTIKOUC aAyopliOuouc.

Co-financed by the European Union 6 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
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AlaAegn 11: Neupwvikda AikTua 3:
Eicaywyn otn Babia yaénon

MaOnoi1akd atToTEAECHATA

Oa pabere yia: 6. To TPOPRANUA TNE e€aavionc kal TS ékpneng Tou gradient
1. Tieival n BaBia pabnon kai yiati va TNV XPNOIUOTTOINOETE 7. Aiktua Echo State

2. AikTua oUVEAIGNG VIO OEOOHEVA EIKOVAG 8. Aiktua Long short-term memory (LSTM)

3. XEIPIOPOG OIOOOXIKWY OEOOUEVWV 9. Word embeddings yia TO XEIPIOPO KEIPEVOU

4. EtravaAappBavoueva vEupwVIKA OiKTua

5. OmoBodiddoon yéoa oTo XPOVO

Co-financed by the European Union v This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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ATTO Tn pnYavikn yaénon otn Badia yadnon

* To pyovtéAo MM peTaTpETTEl TO OEQOPEVA EI0OOOU OE OUCIAOTIKEG ECOO0UC
 MaBaivovTac XpnOIYOTIOIWVTAC TTAPAdEIYUATO
e [lw¢ va YETAPOPPWOETE CNUAVTIKA TA OEOOUEVAQ;
* [lwg va yaBete avaTTapaAcTACEIC TWV OEQOUEVWY EI00O0U TTOU JAC PEPVOUV TTIO KOVTA OTNV AVAUEVOUEVN £CO00

* AvatrapaoTaon: OIAPOPETIKOC TPOTTOC VIO VA ECETACETE TA OEOOMEVA - VIA VO AVATIOPACTAOCETE 1N vVa
KWOIKOTTOINCETE TA OEOOUEVA

* [a TTapadelyua:
 H eyxpwun eikova utropei va KwolkotroinBei oe poppn RGB (KOkKIVO-TTpaaivo-uTTAe) N HSV (Tiyn kopeouou)
 Ta onueia o€ Eva eTTITTEOO PTTOPOUV VA AVATTAPACTAOOUV PE TN XPNON CUVTETAYUEVWY KAPTECIAVWY (X,Y) N TTOAIKWV (r,0)
* OpPIOPEVEC EPYOTIEC UTTOPEI VA €ival OUOKOAEC JE TN Mia EKTTPOCWTTNON KAl EUKOAOTEPN WE MIa GAAN. Ta
TTapAdEIyua:
 H gpyaoia: «ETTIAECTE OAQ TO KOKKIVQ EIKOVOOTOIXEIO TNV £IKOVA» atTAouoTepn UE poppn RGB
 H epyaoia: «KAVTE TNV EIKOVA AIYOTEPO KOPETUEVN» ATTAOUCTEPN O€E poppn HSV

* Ta yovreha MM gival OAa OXETIKA UE TNV EUPEC KATAAANAWY AVATTOPACTACEWY YIA T OEOOUEVA EI00O0U TOUC -
METAOXNMATIOUOI TWV OEOOMEVWY TTOU TA KOBIGTOUV TTIO DIAXEIPICIMA VIO TO OUYKEKPIMEVO £pYO (TT.X. TOCIVOUNON)

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

Co-financed by the European Union 3 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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) (

Ti1 gival n Badia pabnon

* H PBabia padbnon eivar eva utrotredio Tng ML
TTOU ETTIKEVTPWVETAI TNV EKUABNON
OIA0OXIKWY GTPWHATWY CNUAVTIKWY
AVATTAPACTACEWYV XPNOINOTTOIWVTAC
VEUPWVIKA OIKTUO.

ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING , , ,
g DEEP * «BaBia» = AladoxIkd oTpwuarta

o Qﬂ LEARNING AVATTOPACTAONC

* AAAa TTIBava ovopaTa: TTOAUETTITIEOEG
AVATIAPACTACEIG HAONONG, IEPAPXIKEG
AVATTOPOOTACEIC HABNONC

e [16oa oTpwpuaTta BewpouvTal «Badidy;
o 2 eTTITTEdQ AVATIAPACTACEWV: pNXN HAOBNON
« > 2 oTpwuaTa: fabid uyabnon
T e e e s ey chire i, e * ZUxV: BEKGDEC 1 EKATOVTGBEG BIABOXIKE
QAVOTTOPOOCTACEIC

Npooapuoopevo ano: Chollet, F. (2018). Deep Learning with Python. Manning Publications. \\_2

1950's 1960s 1970 1980's 1990's 2000s 2010's

MHMH

NN

Co-financed by the European Union q This Master is run under the context of Action
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[NaTi Badia pabnon; lNati Twea;

1. YAIKO

* 1990-2010: O1 eTTECEPYATTEC EYIVAV YPNYOPOTEPOI YE Evav auvTeAEDTH) ~5000

« KaB’ 6An tn oekaeTia Tou 2000, etaipeiec oTwe N NVIDIA kal n AMD etrevdoUuouv o€ peyaAo
BaBuo otnv avatrTugn ypriyopwy, padika rapaAAnAwy chips (LOVAOEG ETTECEPYATIAG

vpagikwyv [GPUs]) yia va Tpo@od0TACOUV TA YPAPIKA TWV OAOEVA KAl TTIO PUWTOPEAAICTIKWYV
BivTeoTTaIxVvIOIwV

« 2007: H NVIDIA eykaiviaoe tn oietragn mrpoypapparicpou CUDA via tn oeipd GPUs 1nC

* MikpOc¢ apiBuoc GPU avTtikaBiotouv padikec ouaTtadec CPU og diagopec TTOAU TTaPAAANAEC
EPAPMPOYEC (TT.X. MOVTEAOTTOINON PUOIKNG)

« 2011-2012: lNpwrtec uhotroinoeic CUDA twv NA 1Tou KEPOIoav diaywviououc (11.X. ImageNet)

. I[—I Blou]r)]xavicx BaBiag yabnong apyicel va utreppaivel T1ig GPU (11.%. Tensor Processing Units
TPUs

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

= Co-financed by the ELII'O[JEEII'I Umon 10 This Master is run under the context of Action
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[NaTi Badia pabnon; Nati Twea;

2. ZUVOAd OEOOMEVWYV KOI OEIKTEG AVAPOPAC

H texvNT vonuoaouvn €ival N véa BIoynNXavikh ETTavVACTAON
* Av n TEXVNTN VONMOOuUvN €ival N aTgopnxavn auThng TS ETTavAaoTaoNG, TOTE T OedOUEVA Eival TO KAPBOUVO TNG

EKBeTIKN TTPOOOOC O0TO UAIKO atroBnkeuong ta TeAeuTtaia 20 xpovia

AANayn 0edOPEVWYV: N Avodocg Tou AladIKTUOU, KABIOTA £QIKTH) TN GUAAOYN KAl OIAVOMN TTOAU JEYAAWYV
OUVOAWYV 0e00oUEVWY Yia ML

2NUEPQA: Ol ETAIPEIEG TUVEPYACOVTAI JE OUVOAQ OEOOUEVWV EIKOVAG, TUVOAQ OE0OUEVWYV [BIVTED Kal
oUVOAQ OE00OUEVWYV PUOIKNGC YAWOooAc TTou 0cv Ba pttopoucayv va cUAAEXBoUV Xwpic TO OI0dIKTUO

ImageNet cuvoAo dedopevwy: KartaAutng yvia Ty avodo Tn¢ fadiac nabnong
* 1,4 ekatoppupla eikovec oxoAiadovtal pe 1000 Katnyopieg EIKOVWYV
 ETROI0C dlayWwVIOUOC

Anuoaiol dlaywviouoi (T1.X., Kaggle): ecalpeTIKOC TPOTTOC VIO VA TTAPAKIVNOOoUV 0l EpEUVNTEC VA TTPOWONCOUYV TNV
£CENIEN TNC TEXVOAOYIAC

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

Co-financed by the European Union 11 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[NaTi Badia pabnon; Nati Twea;

3. AAYOPIOUIKEG €CEAICEIC
* MeExprl Tn dekaeTia Tou 2000, yac EAsITTav aglOTTIOTOl TPOTTOI YIA Va eKTTaIOEUoOUUE BaBiad NA

 Ta NANnTav pnxa (1-2 KPUUUEVA OTPWHATA), AdUVATWVTAC va avTaywviotouv Ta SVM ) ta Tuxaia
oaaon
* To Baoiko Beua: To gradient ¢eTEPAOTNKE KABWC 0 APIBUOC TWV OTPWHATWY augNONKe

e 2009-2016: O1 aAyopIOUIKEC BEATIWOEIC ETTITPETTOUV KAAUTEPN O1AdOCN TOU gradient:
*  KaAUTEPEC AEITOUPYIEC EVEQPYOTTOINONG VIO VEUPIKA OTPWHATA
« KoAUTEPO CUOTAMATA APXIKOTTOINONG BAPOUC, CEKIVWVTAC OTTO TNV TTPOKATAPTION O€ ETTITTEDO OTPWHATOC, N
OTTOIO EYKATAAEIPONKE

« KaAutepa cuotnuaTta BeAtiototroinong (1r.X., RMSProp, Adam)
* QuaAoTtroinon TrapTidAg
*  YTTOAEITTOUEVEC OUVOECDEIC

* (QOTO0O0, TTOAQIOTEPEC TEXVIKEC OTTWC Ta LSTM nrav TTAEoV €QIKTEC AOYW UAIKOU Kal OEQOOMEVWV

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

Co-financed by the European Union 12 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[NaTi Badia pabnon; lNati Twea;

4.

‘Eva vEéo KUMO ETTEVOUOEWV

H BaBia pabnaon (BM) eyive n vea aixun Tng TeXvoAoyiag yia Tnv UTtoAoyIoTIKN opacn 1o 2012-2013 kai TEAIKA
VIO OAEC TIC QVTIANTITIKEC EPYATIEC - OI NYETEC TNC Blounxaviag To TTapaTnenoav

To OTAOIAKO KUPA ETTEVOUTEWY TNG BIOUNXAVIag OTN OUVEXEID, TTOAU TTEPA ATTO OTIONTTIOTE EiXE OF
TTPONYOUUEVWG GTNV I0TOPIA TNG TEXVNTNG Vonuoouvng. lNa Trapaderyua, n ouvoAikn €mevouon
ETTIXEIPNUATIKOU KEPOAAQIOU TNV TEXVNTI vonuoouvn:

« 2011 (trpiv atrd TN OnpognAia TnNS Babidc nabnong) = ~ $19 ekatoppupia
« 2014:. ~ $394M

2013: H Google ecayopaoe tnv DeepMind yia 500 ekatoppupia doAapia (peyaAuTepn ecayopa piag startup Al)
2014: H Baidu ¢exkivnoe eva gpeuvnTikO KEVTPOo DL otn Silicon Valley (etrevouovTtac 300 ekatouuupia OoAApIa)
To Deep Learning £yIve KEVTPIKO OTOIXEIO TNC OTPATNYIKAC TTPOIOVTWY TWV TEXVOAOYIKWY KOAOTO WYV

H €pguva kal 0 apIBUOG Twv aTOPWY TToU epyagovTal/pe Babid pabnon augnonkav ekBETIKA Ta TEAEUTAIX
xpovia

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

Co-financed by the European Union 13 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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[NaTi Badia pabnon; Nati Twea;

5. O gkONUOKPATIONOG TNG BaBiag nabnong

* OI TPWTEG NUEPEG aTTaIToUcaV anuavTikn Texvoyvwaoia C++ kai CUDA, Tnv otroia Aiyol avBpwrTrol
KATEIXAV

* 2NMUEPQA, Ol BaTIKEC OECIOTNTEC oevapiou Python apkouv yia va Kavouv TTponypevn epeuva DL

* AUTO o@eileTal KUPIWG OTNV avaTrTugn Twv Theano, TensorFlow kal PyTorch: oupBoAIkKog tensorli—
TAQioIa xeipaywynong yia tTnv Python 1tou utrootnpidouv TNV autodia@opoTroincn

* AUCnon TwV QIAIKWYV TTPOC TO XPNoTn BIBAI0BNKwWY, 0TTwe n Keras, n otroia kaBiota tnv DL eukoAn

* [NONITIOUOG OXETIKA PE TN METAPOPTWAN EYYPAPWY OTO arXiv Kal TNV ATTEAEUBEPWON TOU KWOIKA WG
avOoIKTOU KwOIKa (BA. paperswithcode)

1Tensor: Generalizaton of a matrix to N-dimensional space

Mpocappoopevo amno: Chollet, F. (2018). Deep Learning with Python. Manning Publications.

Co-financed by the European Union 14 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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H doun Bonbda otn yaébnon

EGv Ta 5edouéva £X0UV KATTOIO Sopr) Kal TO Ti vopiceTe OTI Ba NTAV TTIO EUKOAO YIa VAV
NN oev xpelaletal va padel Tn doun atro T0 TaglivounTn va Paoel;
uNoEv, Tote To NN Ba armodwaoel KaAUTEpPQ

1. 'Eva YyOVTEAO TTOU XPNOIUOTTOIEI TNV EYXPWHUN

* Mapadeiypa: Talivopnon ypauuaTwy ekova;
\
67 CLASSIFIER
To xpwua B
Oev EXEI
onuaocia! , , , , ,
C 2. Eva yovtEAo tTou BAETTEI HOVO TNV KAIPOKO TOU
YKPL;
D @ —> CLASSIFIER

Mpooappoopévo amno to Udacity’s Deep Learning course

Co-financed by the European Union 15 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Statistical Invariance

MNapadeiypa: Tacivopnon IKovac okKUAou

» Agv £Xe€l onuaoia TTou gival 0 OKUAOC, €ival aKOua
JId EIKOVA JE EVA OKUAI

Oa TTpETTEl va di1dacoupe pnTta £va NA Ot Ta
QVTIKEIMEVA OTIC EIKOVEC €ival TA idlIa AVECAPTNTA ATTO
TO TTOU BpioKovTal OTNV £IKOVA.

AUTO ovopadleTtal Translation Invariance

Mpooappoopévo amno to Udacity’s Deep Learning course

Co-financed by the European Union 16
Connecting Europe Facility

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Statistical Invariance

MNapadeiypa: Keipevo TTou JIAGEI VIO OKUAOUC

O ypNnyopoc¢ Kka@E okUAOC TTNONEE TTAVW ATTO TOV TEUTTEAN AEUKO OKUAO.
Mia popd Ki Evav Kaipo, UTTNPXE Evac OKUAOC UE MUTELA QUTIQ Kal Uia UIKPN oupa.

AAAQCEl N Evvold TOU OKUAOU avaAoya Je 1o av gival otnv 11 mrpotacn n otn 20,
» Oxi

O@¢cAoupe 1o THNRMA Tou NA TTOU paBaivel T gival Evagc OKUAOC va ETTAVOXPNOIMOTTOIEITAI KAOE
popda TTou To NA BAETTEI TN AECN OKUAOC, KOl OXI va TO ¢avauabel kabe gopa.

Mpooappoopévo amno to Udacity’s Deep Learning course

17 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Co-financed by the European Union
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Statistical Invariance: Kartavoun Bapoug

Ot1av yvwpiloupe OTI 2 N TTEPICCOTEPEC EITPOEC TTEPIEXOUV TIC IDIEC TTANPOPOPIEC, TOTE
JolipalOuaOoTE TA BAPN TOUC KAl EKTTAIOEUOUME TO BApPN ATTO KOIVOU VIO QUTEC TIC EI0POEC

Statistical invariants: TTpayuaTta TTou 0ev aAAAOUV KATA HECO OPO O€ XPOVO I XWPOo

’

Hj O ypnyopo OKUAOC

Tnonée mavw arro Tov

Convolutional Embeddings 1 6’]- e TN ASUKG KU
I [ n
AlKTua emovolappBovopeva _IJ_fI_H.

NA J c ,
Wav Kaipo,
UTTNpxE Evag¢ OKUAOC UE

UUTEQA QUTIA KAl UIQ UIKPN

oupaQ.
. : Keipevo ) akoAouBie
AedopeEva ELKOVOLC H 4 S
Mpooappoopévo amno to Udacity’s Deep Learning course
Co-financed by the European Union 18 This Master is run under the context of Action

No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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AEOOHEVA EIKOVOG

Co-financed by the European Union This Master is run under the context of Action

et No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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AgOOUEVA EIKOVACG

MNapadsiyya: Epyacia Tacivounong
* Eico0o0;: 256x256x3 (RGB) — tensor
* ‘Ecodoc: ['aTta n oxi1 yara

Ag uttoBegoupe OTI xpnoiyotroloupe eva MLP pe 1 mAnpwg ouvoedepevo (MM2) kpuppevo atpwpa 100
VEUPWVWYV

* 196.608 x 100 (eicaywyn o€ kpu@o) + 100 (KkpuppEvo oTnv £€€000) = 19.660,900 TTapaueTpol!

MeloveEKTAMATA:
* Ta MLPs atraitouv €va 1epAcTIO TTOCO TWV TTAPAMETPWYV (ETTIPPETTNG O€ UTTEQTTPOCAPUOYN)
* Ta MLPs d¢ev tTpoopeTtpouv 10 translation invariance

Co-financed by the European Union 20 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Convolutional Networks (ConvNets)

Ta Convolutional NNs €ival TOKTOTTOINUEVEG €KOOOEIG TwV MLPS, dnAadn pelwvouv Tov aplBuo Twv
TTAPAMETPWY KAl TTPOCTTAB0UV va AoyodOoTNOOUV VIO TNV AQUETABANTN METAPPAON, UE BAon 3 10€EC:

* Local receptive fields

« KdaBe veupwvag Aappavel eicod00 JOVO ATTO JIa TTEPIOPICHPEVN TTEPIOXI TOU TTPONYOUNUEVOU GTPWHATOG (CUVABWG
EVa TETPAYWVO, TT.X., 5XO)

* OI yaBNOIOKEC TTAPAMETPOI KABE VEUpwVA ovouadlovTal PIATPO N TTUPNVaOC.
* AvTiOEeTa, TO OEKTIKO TTEDIO TWV OTPWHATWY FC gival o0AOKANPO TO TTPONYOUPEVO OTPWHA

» Katavoun Bapoucg

» KdaBe QIATpO ouveAioTETAI YUE TO TTPONYOUUEVO OTPWHA, ONAADN PETEG TTAVW ATTO TOV TTPONYOUPEVO OAOKANPO
XAPTN €vePyOTTOINONG (TT.X. TNV APXIKN EIKOVA) KAl UTTOAOYICEl TO EOWTEPIKO YIVOUEVO PETAGU TWV KATAXWPNOEWV
(QIATPOU KaI Tou patch elc0d0ou

 H £€€0d0C¢ auTnNC TNC AEITOUPYIOC gival Evag XAPTNG EVEPYOTTOINONG YIA KABE QIATpO

« Spatial sub-sampling (pooling)[TTpoaIpeTIKO]

. M&Iébv,ﬁl TIC OI0OTACEIC TWV OEOOMEVWY OUVOUALOVTAC TIC ECOO0UC TWV VEUPWVIKWY CUCTAOWYV O€ £vav UOVO
apIBuOo

 TUTTIKQ, MEYIOTN CUYKEVTPWON N HEON CUYKEVTPWON

Co-financed by the European Union 1 This Master is run under the context of Action

et No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Convolutional Networks (ConvNets)

* 2UVEAICN

1|23
1 4 15|16 | —p
0 0 819
110]1]1(1f0O Image patch Kernel
ol 1l1]lol1]1 (Local receptive field) (filter) Output
11]0(1]0(1]0
Input

Local receptive field: 3x3 dpiAtpo
Kotovoun Bapouc: HOVo 9 TIApAUETPOL EXOUV HABEL vaL TTOPAYOUV TO XAPTN
gvepyornoinonc e€odov (armod avto to piAtpo)

Co-financed by the European Union
Connecting Europe Facility

22 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Convolutional Networks (ConvNets)

* Pooling
Max Pooling Average Pooling
29 | 15 | 28 | 184 31| 15 | 28 | 184
O |100 | 70 | 38 0 (100 | 70 | 38
12 | 12 | 2 12 | 12 |8 2
12 | 12 [F4506 12 | 12 | 45 | 6
2X2 2X2
pool size pool size
\4
100 | 184 36 | 80
12 | 45 12 b
MHTH
Co-financed by the European Union 73 This Master is run under the context of Action

No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423

Connecting Europe Facility
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AIKTUO OUVEAIZNG

fc 3 fc_ 4
Fully-Connected Fully-Connected
Neural Network Neural Network
Conv_1 Conv_2 RelU activation
Convolution Convolution | K—M
(5 A 5) kerr_1e| Max-Pooling (5 X 5) kerr_1e| Max-Pooling (with
valid padding (2 x 2) valid padding (2 x 2) 7R\ dropout)
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INPUT nl channels nl channels n2 channels n2 channels I' E ' G
(28 x 28 x 1) (24 x 24 x n1) (12 x 12 x n1) (8 x 8 xn2) (4x4xn2) i
n3 units
Co-financed by the European Union 24 This Master is run under the context of Action

e —-—_Mc L i i 6L No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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T1 pa@aivouv Ta ConvNets

Kabe etTiTredo oTtnv 1Epapxia padaivel oTadlakd KAAUTEPEC AVATIOPACTACEIC

* 2TPWHA EI0AYWYNC: APXIKEC TINEC EIKOVOOTOIXEIWV
o 2TPWUA 1: TTApoUCia/atTroudia AKPWYV IDIAITEPOU TTPOCAVATOAIOUOU O OUYKEKPIUEVN BEoN
* 2TPWHMA 2: TOTTIKEC PUBMICEIC TWV AKPWYV

* 2TPWHMA 3: CUVEAEUOEIC TOTTIKWY PUBUICEWY TTOU PTTOPEI VA AVTIOTOIXOUV O€ PEPN
QVTIKEINEVWV

* 2TPWHO 4: CUVOUOCUOI HEPWYV QVTIKEINEVWYV TTOU PTTOPEI VO AVTITIPOOWTTEUOUV TTANPN
QVTIKEIMEVO

* 2TPWHA TTAPAYWYNC: TOCIVOUNON
Co—ﬁnanced by the European Unlon )5 This Master is run under the context of Action

et No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Epappoyec ConvNets

KabBe epyaaia 1Tou atraitei 0edopeEva EIKOVAC:

Avayvwplion €IKOVAC
Avayvwplion PBivTeo
Tacivounon €IKOVAC
TunuaToTtToinoN £IKOVAC
laTpIKN avaAuon €IKOVAC

MTTOpEI €TTIONC VO XPNOIMOTTOINOEI YIa AAAOUC TUTTOUC DEOOUEVWV:
« Emre¢epyaacia QuUOIKNC YAWooaAcg

[TpOBAEWNn Xpovooeipwy

Co-financed by the European Union
Connecting Europe Facility

26

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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A10do)IKa OsOOoEVA

Co-financed by the European Union This Master is run under the context of Action

et No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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A10d0o)XIKA OEOOHEVA

* Ta 6)\|aégxu<d OedoUEVA ava@EPOVTal 0 OEDOPEVA TTOU TTEPIEXOUV OTOIXEIO TTOU TOCIVOUOUVTAI O€
OKOAOUDBIEC

 H oegipa Ola@OPOTTOIEl AUTA TA OEOOUEVA ATTO OAAEC TTEPITITWOEIC TTOU EXOUME OEI HEXPI TWPO

* [ TTOpadEIyua:;
* H 1iun evog atroBEPATOC Ye TNV TTAPOOO TOU XPOVOU
* [lepiBaAAovTika dedoucva (TTieon, Oepuokpaaia, Kabilnon K.ATT.) HE TNV TTAPODO TOU XPOVOU

» AkoAouBia epwTNUATWY € PIa hnxavr avadnTnang n n ouxvornta evog EPWTAPATOG PJE TNV TTAPOOO TOU
XPOVOoU

« 2Nuata EEG

* Mia aAAnAouyia voukAeoTiOiwv DNA

» Ol AEceIC O€ Eva £yypaPOo OTTWC epgavidovTal JE TN OEIpA
e 2UMPBAvVTa o€ ap¥xEio KAaTaypaPng

* Bivreoavayvwplion 0paong

Co-financed by the European Union )8 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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AeOONEVA XPOVOOEIPWYV

« Xpovooelpa:
o TUTTIKN TTEPITTTWON OIADOXIKWY OEOOUEVWIV

« AlGvuopua apiBunNTIKWV TIMWYV TToUu aAAAdouv JE TV TTAPOOO TOU XPOVOoU
* 2UVNOWC, CUAAEYOVTAI O€ TAKTA XPOVIKA OIaCTAUATA

* 2UOTATIKA:
* QI 100€IC. OJOAN HOKPOTTPOBEOUN KATEUBUVON
* ETToXIKOTNTA: OAAQYEC HECO O€ £V XPOVO TTOU TEIVOUV VA ETTAVOAQUAvovTal KABE XpOovo
» KuUKAIKN dlakUuavon: alcnon Kal TITwon o€ TTEPIOO0UC OUVNOWC HEYOAUTEPEC ATTO £VA £TOC
* OOpufoc: Tuxaia peTaBoAN/aTTPOBAETTTO CUCTATIKO

Co-financed by the European Union 79 This Master is run under the context of Action
Connecting Europe Facility

under GA nr. INEA/CEF/ICT/A2020/2267423
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Koui(

Ta 01000 IKO OEQOUEVA KAl T OEQOUEVA XPOVOTEIPWY ONUAiVOUuV akpIBwC TO idI0 TTPAYMA.
2.W0oTO N AaBoc;

AABoC. YTTapyxouv OEOOPEVA TTOU TTEPIEXOUV OTOIXEIO TWV OTTOIWYV N O€IpA Oev opileTal ATTO Evav
acova xpovou. [a Trapadeiyua, pia akoAouBia DNA, 1 AEgeic o€ Eva Eyypa@o.

(QOTOO0O, OTIC TTEPIOCOTEPEC EPAPMUOYEC, TA DIAOOXIKA OEQOMEVA Eival XPOVIKA OEDOMEVA.

2TIC TTAPAKATW Ola@AVEIEC, OO XPNOIUOTTOIOUHE TIC AECEIC «TEIPA» KAl «XPOVOC» CUVWVUUA.

Co-financed by the European Union
Connecting Europe Facility

30 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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XeEIPIOUOC OI10O0XIKWY OEOOMNEVWYV

[MaTi AOXOAEIOTE PE T OI0OOXIKO OEOOMEVA;
- OI TINEC TWV PJETOXWV OEV £XOUV VONUA XWPIC TIC TTANPOPOPIEC TOU XPOVOoU
- Ol HEUOVWMEVEC AECEIC OE UIA TTPOTOCN OEV £XOUV VONMA XWEIC Ta CUUPPACOUEVA TOUC

Mw¢ va xeip1oTei To O1000XIKA OEDOMEVA;
- Xpeladetal Katoia yopen Jvnung.

- AUO TTpOOEVYIOEIC:
- H ocipd uttoBAAAETOI O€ ECWTEPIKI ETTECEPYOTIO
- H og1pa DIEKTTEPAIWVETAI ETWTEPIKA

Co-financed by the European Union 31 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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ECWTEPIKN ETTECEPYAOTIA TNG CEIPAG

* H ogipa (] 0 Xpovoc) UTTORAAAETOI O€ TTPOETTECEQPYATIO O€ EVA JETAOXNUATIONO TACNG O€
olacTnua. MOvo 0 XWPIKOC METAOXNMATIOMOC ival TTPOCRACIUOC AaTTO TO OIKTUO, TO OTTOIO
TTEPIEXEI MIA O1IAOTACON TNC OTTOIOC N onMaacloAoyia oXETICETAI JE TN OEIPA.

o TEXVIKN TTPOCEYYION XOPOAKTNPIOTIKWY: E1I0AYWYN VEWV XOPOAKTNPIOTIKWY (£100001)
* MEeTATOTTIONEVEC EKOOOEIC TOU ONUATOC EI00O0U, TT.X., X, Xi—1, Xi—9y eun) Xp—k

r
of 4 ’ 1L X
* Kivoupevol JETOI OPOI, TT.X., Xpat = Zl—tkk l

* Avaykn kaBopiouou TNE dIAPKEIAC TOU TTapabupou TTAaIciou (XPOVvoCg), k

 To oupopevo TTapaBupo ota OIadOXIKA OEDOUEVA HETATPETTEI TNV OKOAOUBIa pEoa oTO TTAPABUPO o€
OTATIKA OEOOUEVA

Co-financed by the European Union 37 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Co-financed by the European Union 33

Connecting Europe Facility

AKOQUTTTN TTPOOCEYYION:

* AKQUTITO OPIO OTN OIAPKEI TWV HOTIBWV

* Aev ocuAAauBavel TN METOPPOACTIKN
QUETABANTN TOU idIOU XPOVIKOU TTPOTUTTOU
o€ OIAPOPETIKOUC ATTOAUTOUC XPOVOUC

0,0,1,1,1,0,0,1,0,0
0,0,0,0,1,1,1,0,0,1

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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ECWTEPIKN ETTECEPYATIA TNG OEIPAG

* TOo HOVTEAO XPNOIMYOTIOIEI UIO ECWTEPIKN KATACOTOON TTOU EVNUEPWVETAI CUVEXWC CUMPWVA JE

Uid pon €10000U Kal dlaTNPEI TNV TTPONYOUUEVN KOTAOTAON TWV KOUYPWYV TTOU £TTAVEICAYOVTAI
OTO ETTOUEVO BNuA.

e 2UVNOWC yivETAI:

o 2€ ETTITTEOO VEUPWVWYV: TO HOVTEAO VEUPWVWYV EI0AYEI KATTOIO KABUOTEPNON KATA TNV EVOWUATWON
TNC €10000U KAl TOV UTTOAOYIOHO TNG ATTOKPIONC.

e 2 ETTITTEO0 OUVOEONG: TO ONUA OIAdIOETAI ATTO TOV £VA VEUPWVA OTOV AAAO PE KATTOIO KOBUOTEPNON

Co-financed by the European Union
Connecting Europe Facility

34 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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ECWTEPIKN ETTECEPYATIA TNC CEIPAC: ETTITTEOO VEUPWVWYV

[1a TTAPAdEIVUA: HOVTEAO
OUVANIKOU VEUPWVA OIOKPITOU
X¥POVOoU

n
a(t+1) =pat) + z 0;x;
i=1

y(t) = @(a(t) — b))

Co-financed by the European Union 35 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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ECWTEPIKN ETTECEPYATIA TNG CEIPAC: ETTITTEOO CUVOECNC

270 OIKTUQ TPOYOOOUiag, BewpPoulE OTI N OIAO0CN TTPOG TA EUTTPOG, ONAAdN,
n 0l1Ad0C0N £VOG GNUATOG EI0000U 0€ OAN TN OIAOPOMN TTPOG TO ETTITTECO
£COO0U VYIVETAI O€ €va JOVO XPOVIKO BRua.

yi = o(6;;¥; )
yi () = (p(gi,jyi (1))

yi (t) = <P(9i,j3’i (t—1))
yi () = (P(Hi,jyl' (t—A4p))

O1 ouvdEoeIc ue KOBUOTEPNON €ival YVWOTEC WC ETTOVOAAUBAVOUEVES
OUVOEOEIG.

Ta veupwviKa JIKTUO TTOU XPNOIJOTIOIOUV ETTAVAAAUBAVOUEVEC OUVOEDEIC
€ival YyVWOoTA WG ETTAVOAAUPBAVOUEVA VEUPWVIKA OIKTUQ.

Co-financed by the European Union 36 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

CDHHECUHQ EUI'O[JE FaClllW under GA nr. INEA/CEF/ICT/A2020/2267423
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ETTavaAaufavoueva
NeupwvViKa AIKTUO

Co-financed by the European Union This Master is run under the context of Action

et No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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ETravaAaufavopeva VEUPWVIKA DIKTUA: ENTTPOOOIO O1a000

O1 eTTaVOAQUBAVOUEVEC OUVOEDEIC £XOUV ouvNBwC KaBuaTEpnon 1

92,2

a' () = 0;1 x(t)

62,1
01,1 a?(t) = 01, aV(®) + 6, a? (£ — 1)
0;1

01 1 a(l)(t —1)

0 1 a(z)(t —1)

KaBe veupwvac TToU £XEI UIA ECEPXOMEVN €TTAVAAAUBAVOPEVN
ouvoeon AEyeETal OTI DIATNPEI KATTOIA KATAOTAON.

» AUTN €ival N VEPYOTTOINGCTN TNC TTOU ATTAITEITAI OTO ETTOUEVO

BRua

Co-financed by the European Union 38
Connecting Europe Facility

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Ektraidevuon: OmTic0odi1adoon NECO OTO XPOVO

* H ommiobodiadoon UTToPEI AKOPA va XPNOIUOTIOINGEI yia TNV EKTTAIOEUON ETTAVOAQUPAVOUEVWYV
VEUPWVIKWYV OIKTUWV

» TpotroTtroinon:
* gUTTPOOOIa DIAOOCN: CETUAIVETE TO UTTOAOYIOTIKO YpA@pnua e TNV TTAPODO TOU XPOVOoU, ONA.,
OlATNPNOTE OAEC TIC KATAOTACEIC VEUPWVWY OTN MVAMN VIO TO UAKOG TNC akoAouBiag, t=1 Ewc T
* O@AApATa OTTIC000IAO0C0NC CEKIVWVTAC ATTO TO TEAeUTAIO Bripa (T) TTpog TO TTPWTO BAMA, EVW O€
KABe BAua Kavoupe Kal backpropagate o@aAuara Ao 1o £TTITTEOO £€000U (AV UTTAPXEI)

* QUOOWPEUOTE OAEC Ta gradient kKal epappooTe gradient descent

Co-financed by the European Union 39 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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=—ETUAIVETE TO UTTOAOVYIOTIKO ypa@nuo

To dIKTUO YiveTal TTOAU BaBu

(h)
w==n

[MHIMH

Co-financed by the European Union 40 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://colah.github.io/posts/2015-08-Understanding-LSTMs/
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OT1i1000010000 N CQAANATWYV

(h)
= =n S O

[MHIMH

Co-financed by the European Union 41 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
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E@apuoyn evNUEPWONG TTOPAMETPWYV

MOAIC ouyKkevTpwBouv OAeC Ta gradient, kavoupe eva BApa gradient
descent Kal TPOTTOTTOIOUE TIC TTAPAUETPOUC

MapatnpAoTe OTI XPNOIUOTIOIOUUE KATOUEPITUO BAPOUG: TO WN

l T l TUNIYUEVO YPA@PNUOA XPNOIYOTTIOIE TA idIa BApN VIO TNV ETTECEPYATIO
OIAPOPETIKWYV EI000WV OTNV aKOAouBIa

* Av Ta Bapn ATAV JIAPOPETIKA TOTE Ba NTAV £vAC TUTTOC VEUPWVIKOU
OIKTUOU TPOPOOO0Uiac.

AUTO emmiTpetTel oTa 2NA va 1TEPIOPICOUV TOUC UTTOAOYIOTIKOUC

- TTOPOUG KAl TIG AKOAOUBIEG OIEPYAOIWV PETABANTOU UNKOUG

Co-financed by the European Union 42 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

CDHHECUHQ EUI'O[JE FaElllW under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
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2NA lNopadeiyparta

one to one one to many many to one many to many many to many

[MHIMH

KabBe opBoywvio gival eva dlavuoua Kal Ta BEAN AvTITTIPOCWTTEUOUV CUVAPTNOEIC (TT.X.
TTOAAQTTAQCIOCOUOC TTIVAKWY). Ta dlavUuouaTa £10000U €ival o€ KOKKIVO Xpwud, TO
OlavUuouaTa 000U €ival UTTAE KAl TA TTPACIVA OlAVUCUATA KPATOUV TNV KataoTtaon Tou 2NA

Co-financed by the European Union 43 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

RNN MNMopadsiypaTta

one to one

[MHIMH

ATTAOC TPOTTOC eTTECEPYATiac Xwpic ZNA, atro €icodo oTabepoU PeEYEBOUC £WC
£C000 OTOOEPOU UeEYEBOUC (TT.X. TOCIVOUNON €IKOVAC).

Co-financed by the European Union a4 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



http://karpathy.github.io/2015/05/21/rnn-effectiveness/

MAI 4 CA R E U Master programmes in Atrtificial A%
Intelligence 4 Careers in Europe

RNN MNMopadsiypaTta

one to many

[MHIMH

‘E€codoc¢ aAAnAouxiac (11.X. N AedavTa €IKOVOC AauBAvEl hia EIKOVA Kal ECAYEl MIa
TTPOTACN AECEWV).

Co-financed by the European Union 45 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAI4CAREU

Master programmes in Atrtificial
Intelligence 4 Careers in Europe

RNN MNMopadsiypaTta

many to one

Eicaywyr) aAAnAouxiac (Tr.X. avaAuon aiobruaTtoc Karta TNV oTroia uia 0e0oPEVN
TTPOTACN TACIVOUEITAI WC EKPPOAON BeTIKOU N apvnNTIKOU ouvaioBnuaTog).

Co-financed by the European Union
Connecting Europe Facility
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This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

RNN MNMopadsiypaTta

many to many

[MHIMH

Eicaywyr akoAouBiac Kal £¢0d0¢ aAAnAouxiacg (TT.X. uNXAVIKA JETAPPAON: Eva
2NA oiafadlel yia TpoTtacn oTa ayyAIKA KAl 0Tn CUVEXEIQ ECAYEI PIa TTPOTAON OTA
YOAAIKQ).

Co-financed by the European Union 47 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAI4CAREU

Master programmes in Atrtificial
Intelligence 4 Careers in Europe

RNN MNMopadsiypaTta

many to many

2 UYXPOVIOMEVN El0ayWYN Kal €€000¢ aAAnAouxiac (T1.X. Tacivounon Pivreo OTTou

OEAoupe va emionuavouue KABe frame Tou PBivTeO).

Co-financed by the European Union
Connecting Europe Facility
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This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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MAI4CAREU

Master programmes in Atrtificial
Intelligence 4 Careers in Europe

To TTPOBANMA TWV HAKPOTTPOOECTUWYV ECOPTNOEWV

Z
& >

[MHIMH

Co-financed by the European Union
Connecting Europe Facility

l
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E¢eTdoTe Eva YAWOOIKO HOVTEAO TTOU TTPOCTTADEI
va TTPORAEWEI TNV ETTOPEVN AECN ME BAON TIC
TTPONYOUUEVEC

Av TTpooTTaBouue va TTPoBAEWOUE TNV TEAEUTAIO
AEEN OTO «TA OUVVEQPQA Eival OTOV oUpavo», OEV
XPEIQ(OUOOTE TTEPAITEPW TTAQICIO - €ivVal APKETA
TTPO@PAVEC OTI N ETTOMEVN AECn Ba €ival 0 oupavoc.

2.€ TETOIEC TTEPITITWOEIC, OTTOU TO XAOMO METACU
TWV OXETIKWYV TTANPOPOPIWYV KAl TOU TOTTOU TTOU
xpelalovtal gival MIKPO, Ta ZNA ytropouv va
MABouv va XpNOIMOTIOIOUV TIC TIPONYOUMEVEC

TTANPOPOPIEC.

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

To TTPOBANMA TWV HAKPOTTPOOECTUWYV ECOPTNOEWV

!

Ll
b b

&> —®
&> —®

> —@

[MHIMH

Co-financed by the European Union 50
Connectlng Europe Fat:lhty

2KEPTEITE va TTPOOTTOONOETE VO TTPORAEYETE TNV
TEAEUTAIO AEcn OTO Keipevo «MeyaAwoa oTn
[[aAAia [...] MIAwW aTTTAIOTO YAAAIKO .

[TpOC@aTEG TTANPOPOPIEG OEIXVOUV OTI N ETTOUEVN
AECn €ival TIBavwe To Ovoua Piac YAwooag.

Av BEAOUE va TTEPIOPICOUME TTOIA YAWOOQ,
XPEIOCOPaaTE TO TTAQICIO TNG I'aAAiag, aTTo IO
Tiow.

To Xxaopa PETAGU TWV OXETIKWY TTANPOQOPIWY Kal
TOU OonNUEIOU OTTOU XPEIACETAl UTTOPEI VA YiVEl TTOAU
LEYAAO.

Kabwg auto 10 Yaoua peyoAwvel, Ta ZNA
aduvaTouV va Habouv va ouvOEOUV TIG
TTANPOPOPIEG.

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

To TTPOBANMA TNG ECAPAVIONC KAl TNE EKPNENG TNGS KAIONG

« Karta tn 01addoon TwV KAICEWV o€ €va [FaBuU OIKTUO (TT.X. Eva €TTAVAAAUBAVOUEVO VEUPWVIKO OIKTUO TTOU
CETUAIYETAI VIO TTOAAQ XPOVIKA BAMATA) ATTO TO ETTITTEOO £COO0U OTO ETTITTEQO £I0000U, CUXVA Ol KAIOEIC

YivovTal JIKPOTEPEC KAl MIKPOTEPEC KAl TTANCIAOUV TO UNOEV.
 To Gradient descent a@nvel aueTaBANTA TA BAPN TWV KATWTEPWY OTPWUATWY

* [loT€ dev ouykAivouv oTo BEATIOTO
* AUTO €ival yvwoTO WG TO TTPORANMA TWV ATTOKAICEWYV TTOU £€agavifovTal

* 2E& OPIOMEVEC TTEPITITWOEIC, Ol KAIOEIC YivovTal JEYAAUTEPEC KAl WEYOAAUTEPEC
* AUTO TTPOKOAEI HEYAAEC EVNUEPWOEIC BAPOUC TTOU KAVOUV TO gradient va aTTOKAIVEI
e AUTO €ival yVWOTO WC TO TTPORANMA TWV EKPNKTIKWYV gradient

This Master is run under the context of Action

Co-financed by the European Union 51
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

[NaTi ecagavidovTal Ta gradient;

* /\EITOUPYIEC EVEPYOTTOINONG OTTWG TO OIYUOEIOEG, —
OIATTEPVA EVA PEYAAO XWPO €10000U O€ £va d(gs.gmo.d,
MIKPOTEPO XWPO £¢O0doU TToU [BpiokeTal o€ [0,1]

* MeyaAuTepec €I0PO0EC (OETIKEC I APVNTIKEC)
OlaTToTiCOUV TN CUVAPTNON TTOU OONYEi o€
TTAPAYWYO KOVTA OTO PNOEV

* AUTO onuaivel OTI TTPAKTIKA OgV UTTAPYOUV gradient
via va 01000060uV TTPOo¢ Ta TTIoW, EVW OTTOIOONTTOTE
UTTOAEIPATO ouveXiCoUuV va apalwVvoVvTal.

-100 -75 =50 =25 olo 25 5.0 75  10.0

[nyn €LKOVOLC

Co-financed by the European Union 57 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://www.researchgate.net/publication/338121987/figure/fig7/AS:839282642124803@1577111983295/Sigmoid-function-and-its-derivative.ppm

MAI 4 c A R E U Master programmes in Artificial A%
Intelligence 4 Careers in Europe [

[NaTi Ta gradient ekpnyvuvTal;

* AC UTTOBEOOUNE OTI OI APXIKEC TTAPAUETPOI OONYOUV
O£ KATTOIO JEYAAN ATTWAEIQ.

* Ta gradient yTTOPOUV VO CUCCWPEUTOUV KATA TN
OIAPKEIO MIOC EVNUEPWONC KAl VO 00NyNOOUV O€
TTOAU UEYAAeC gradient ol oTToieC TEAIKG 0dNyouvV O¢€
TTOAU JEYAAEC EVNUEPWOEIC TWV TTAPAMETPWY TOU
OIKTUOU.

* MepIKEC POPEC Ol TTaPAMETPOI UTTEPXEIAICOUV KAl
TTapayouv Tigec NaN

[TNynN €LKOVAC

Co-financed by the European Union 3 This Master is run under the context of Action
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423



https://www.google.com/imgres?imgurl=https%3A%2F%2Fmedia-thumbs.golden.com%2F-F9OP7_GOUk5-zKjN3bq7-FMAZQ%3D%2F200x200%2Fsmart%2Fgolden-media.s3.amazonaws.com%252Ftopic_images%252F260f69f01b454e349227d97d9acd3c77.jpeg&imgrefurl=https%3A%2F%2Fgolden.com%2Fwiki%2FExploding_gradient_problem&tbnid=qRoZcbNtMPoy_M&vet=10CAMQxiAoAGoXChMImJDI4vin-gIVAAAAAB0AAAAAEAU..i&docid=NPs_n4KJUrLaXM&w=200&h=200&itg=1&q=%20exploding%20gradient&ved=0CAMQxiAoAGoXChMImJDI4vin-gIVAAAAAB0AAAAAEAU

MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

[MBaveg AUuoEIc;

« KaAuTeEPN apxikotroinon Tou Bapouc (T1.X. AapavovTtag uttoyn Tn OlaKUPavVon TwY EI0P0WV
KAl TWV EKPOWV O€ KABe oTpwua)

« XpNon pn Kopeaouevwy Asitoupyiwy evepyotroinonc (RelLU, Leaky RelLU, ELU,...)

* OpaAotroinon TmapTidag (MNOEVIKOC HECOC OPOC OUAAOTTOINONC TNC EI0000U O€ £Va OTPWHA
ue Baon dedopeva mini-batch)

» ATrokoTrr) gradient (o1 TiueC gradient répav Tou -1 | + 1 ATTOKOTITOVTAI O€ QUTO TO EUPOC)

* Mnv paBaivete Ta eTTaVOAQUBavOopeva Bapn: ayvonaoTe To TTPORANUA (OEITE TNV ETTOUEVN
olapavela)

» XPNOIUOTTOINGTE UIA TTIO TTPONYUEVN APXITEKTOVIKN (OEITE TIC ETTOUEVEC DIAPAVEIEC)

Co-financed by the European Union 54 This Master is run under the context of Action
e e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

AyvowvTtac To TpoBAnua: Echo State Networks

* —ETUAIYOUUE TO UTTOAOVYIOTIKO ypAPNUO OTOV BEAOUNE VA EKTTAIOEUCOUUE ETTAVOAAUPAVOUEVEC
OUVOEQDEIC.

Mg TO va NV EKTTAIOEUOUUE TIC ETTAVOAQUBAVOUEVEC OUVOETDEIC, OEV EXOUME TO TTPORANMA TNG
ecapaviong/ecepeuvnonc gradient.

Echo State Networks:

* Reservoir computing: HeyaAo apaid CUVOEOEPEVO KPUPO OTPpwHA (1% OUVOECINOTNTA) HE TUVOEDN
Kal BAapn oTabepd Kal TUXaia EKXwpnuEva.

* Eico00C 0€ KPUUUEVEC KOl OUVOEOEIC £COO0U O€ KPUUMEVEC ETTIONC TUXAIEC
 MOvo ouvOEeaEIC AaTTO KPUPO OTPWHA OTNV £CO00 €ival EKTTAIOEUTIMEC

* [1poBAnuara ommoBodpounong: N £€¢od0C Eival EVac YPOAMMIKOG CUVOUOOMOG TNGC KPUPNC
KATAOTAONG

Co-financed by the European Union 55 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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Master programmes in Atrtificial
Intelligence 4 Careers in Europe

Echo State Networks: NMw¢g AsiToupyouyv

Input

Reservoir

O

O

s

Output

Wout Q

Co-financed by the European Union
Connecting Europe Facility
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H eicaywyn o€ KABe BApa TpopodoTEITalI OTN
OUVAUIKN decauevn, n otroia padi UE TIC
EOWTEPIKEC ETTAVOAQUPAVOUEVEC OUVOETDEIC
KAl TIC ETTAVAAAUPBAVOUEVEC OCUVOETEIC ATTO
TO OTPWHA £COO0U UTTOAOYICEI TNV ETTOUEVN
KATAoTOON TNC.

H £€codoc¢ uttoAoyileTal WC YPAUMIKOC
OUVOUOQONOC TNC TPEXOUOAC KATAOTAONC TNC
OECAMEVNC KAl TWV Bapwyv £cOO0U.

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423
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Master programmes in Atrtificial
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Echo State Networks: TTw¢ va Ta eEKTTAIOEUCETE

Input

Reservoir

O

O

s

Output

Wout Q

Co-financed by the European Union
Connecting Europe Facility

57

OI1 KPUQPEC HOVADEC AEITOUPYOUV WG
XAPAKTNPIOTIKA TTOU UTTOAoYidovTal aTTo TV
aKoAoubia.

» MTTopei va BewpnBei wg eva €i00g
UNXAVIKNC XOPOKTNPIOTIKWYV

MT1ropoUlE VO XPNOIMOTTOINCOUUE
VPOMMIKA TTAAIVOPOUNON VIO VO
EKTTAIOEUOOUNE TA BApN TTAPAYWYNC!

This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Echo State Networks

« KaAn ammodoon o€ TTOAAEC EQAPUOYEC ETTECEQYATIAC ONUATWY, KAl EPYATIEC TTPORBAEWNC
XPOVOOEIPWV.

» EUKOAOC OTNV £@apuoyn

» EgeTaoTe Ta otav 10 TPOBANUA OEV €ival TTOAU TTEPITTAOKO Kal OTav gival €TIBuuNTA N @ONvnA,
Ypnyopn Kal TTPOCOPUOCTIKN EKTTAIOEUON

(001000, YIa EPYQTIEG TTOU £XOUV TTOAAEG PETABANTES KAl JAKPOTTPOBECUN pvAun (1T.X., OTNV
am&apvuma (PUOIKNC YAwWooacg), Ba xpeialovtav Uia Oecauevn UTTEPPOAIKOU payaeoug

H €éAeuon Twv BIBAIOBNKWY auToOuaTNG OIAPOPOTTOINCONG KAl OI TTIO OTABEPES
ETTAVAAQUBAVOUEVEC QPXITEKTOVIKEC (OEITE TNV ETTOUEVN DIAPAVEIQ) ETTITPETTOUV TNV EKTTAIOEUCON
Twv 2NA

= Co-financed by the ELII'O[JEEII'I Umon 58 This Master is run under the context of Action
Oy No 2020-EU-1A-0087, co-finance d by the EU CEF Telecom

@8 Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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AuBAuvon Tou rpoBAnpaTtog: Long Short-Term Memory

LSTM: E10IKOC TUTTOC 2NA IKavOC va XEIpICETAI HOKPOXPOVIEC ECAPTNOEIC

Eiocayel €101KoUC MNXaVvIOMOUG TTOU ETTITPETTOUV TN uabnon:
* TTOIEC TTANPOPOPIEC TTPETTEI VO EEXACOUME,
* TTOIEC VEEC TTANPOPOPIEC TTPETTEI VO ATTOBNKEUTOUV OTN MVAMN KAl

* TI TTANPOYPOPIEC VIO TNV TTAPAYWYN

[Mw¢ eTITUYXAVEI TNV TTEPITUAIEN:
* TPOQOOOTNOTE £va CNMA NECW MIAC CIYMOEIOOUG AsIToUupyiag: TTapayel pia acia oto [0,1]
* TTOAAATTAQCIACTE TO ATTOTEAECUA UE AAAO ONjua x: KAvel TO atToTEAsoua o€ [0, x|

Co-financed by the European Union 59 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

‘Eva eTravaAaufavouevo otpwua tanh

‘Eva Kpupo oTpwpa e
ETTAVOAQNPBAVOUEVEG
OUVOEOEIG TTOU ,
XPNOIYOTIOIEI TN oUVAPTNON
~ / gvepyoTroinang tanh

TTAIPVElI WG £I0000 TO
OIAVUO O £10000U OTO

XPOVO 1 (x;) KaI TNV ,
A tanh A KPUMHEVN KaTdoTaon Katd

10 Xpovo t-1 (h;_4), Kal
ECAVEI TNV KPUUMEVN

y y KATAOoTOON KATA TO XPOVO t
h,TToU pTTOpPElI VO
XPNaIJoTToINOEi o€ AAAO
OTPWHA (OTNV KOPU®PN) N
@ ® @ va 010000¢€i TTPOog TA
EMTTPOG OTO XPOVO (OTA
MHIH OECIq).

Co-financed by the European Union 60 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

LSTM otpwuarta

‘Eva kutTapo LSTM ecayel
OUO KaTtaoTaoelC: (1) N
@ @ @ KOTAOTOON TOU KUTTAPOU
TToU TTOAAaTTACIAlETal
‘[\ TTPOG TA EUTTPOG OTO
f r XPOVO Kal (2) n Kpuen

R o —» KaTtaoTaon TToU YTTOPEI va
(Tanh> XPNOIUOTTOINOEI 0€ AAAQ
A $ ® A GTPWHOTA TNV KOPUPA N
o] [o] [m] [o va 0100008¢i TTpo¢ Ta
J_, EUTTPOC OTO XPOVO.

@ @ @ LSTM: exel 3 TTUAEG yia

TNV TTPOCTACIA KAl TOV
AHIH EAEYXO TNG KATAOTAONG
T KUTTAPWV

Co-financed by the European Union 61 This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

LSTM otpwuarta

H Kataotaon TwWv KUTTAPWYV TPEXEI UOVO UE
KATTOIEC MIKPEC YPOMMIKES OAANAETTIOPACEIC.
AI0OIOETAI TTPOC TA EUTTPOC OTO XPOVO.

Ci_1
(X e | el [MUAEG: TPOTTOC VIO VO APNOETE TTPOAIPETIKA TIC
X TTANPOPOPIEC VA TTEPACOUV

T ATTOTEAEITAI ATTO TO OIYMOEIOEC OTPWHA KAl TN
o)

onuelaKn AsiIToupyia TTOAAQTTAQCIOCOU

[Tapaywyn olyuogidouc: [0,1]
Tiyn O0: unv aPNnOEIC TITTOTA VA TTEPACEI

- Tiyn 1: apnoTe Ta TTAVTA VA TTEPACOUV

This Master is run under the context of Action

Co-financed by the European Union 62
Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAI 4 CA R E U Master programmes in Artificial £,
Intelligence 4 Careers in Europe |

LSTM otpwuarta

—EXAOTE TNV TTUAN: TI TTANPOPOPIEC VO TTETACETE
‘Ecodol [0,1]
1: KpATNOE EVTEAWC QUTO

0: CEXao€ EVTEAWG QUTO

/i fi=0W;g-lhi—1,2¢] + by)

0)
hi—1
Lt
OHrA
Co-financed by the European Union 63 This Master is run under the context of Action

e —-—_Mc L i i 6L No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

LSTM otpwuarta

[MUAN €1I0ayWYAG: TTOIEC TTANPOPOPIEC Ba
ATTOONKEUTOUV OTNV KATAOTOON TOU KUTTAPOU

it =0 (Wi-lhi—1,x¢] + b;)
il C; = tanh(We-[hi—1, ] + be)

AIQvuOoua VEWV UTTOWNQPIWY TIHWV TTOU Ba
Lt uTTOpoUCaV va TTpooTeBOUV OTNV KATAOTAON:
EOTTPWCE JEoa atro 1o Tanh yia va yivel [-1,1]

[MHIMH

Co-financed by the European Union 64 This Master is run under the context of Action
o e No 2020-EU-1A-0087, co-financed by the EU CEF Telecom

Connecting Europe Facility under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

LSTM otpwuarta

EvnuEpwaon TNC TTOAIAC KATAOTAONG KUTTAPWYV
OTN VEA KATAOTAON

C EAEYXEL TL TPETEL VO

It itr‘% Cr = fe xCi_q1 + 14 x Cy
(4 \

EAEYXEL TL VO

nPooBeoete

[MHIMH

Co-financed by the European Union 65 This Master is run under the context of Action
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

LSTM otpwuarta

[MOAN TTaOPAYWYNG: ATTOPACIOTE TTOI0 NEPOC TNG
KATAOTAONG TOU KUTTAPOU OTNV £C000

op =0 (W, [hi_1,2¢] + bo)
h: = o * tanh (C})
hi_1
Kpupn KatadoTaon: KATAOTAON KUTTAPWY HEOW
Lt tanh yia va yivel [-1,1] TTou TTEPIBAAAETAI ATTO TRV
TTUAN €COdoU
[MHIH

Co-financed by the European Union 66 This Master is run under the context of Action
Connecting Europe Facility

under GA nr. INEA/CEF/ICT/A2020/2267423
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MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

Epappoyec LSTM

* 'EAgyx0oC pouTtToT

* [1pOBAEWN XpovoaoeElpwyv

* Avayvwplion odIAiag

* PuBuikn pabnon

 Mouoikn ouvBeon

o [ pauuaTiKn pabnon

* Avayvwpion ypaeng

* Avayvwpion TG avBpwTrivng dpaong
* 2XEOIQOUOC PAPHAKWY

Co-financed by the European Union 67 This Master is run under the context of Action
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Master programmes in Atrtificial
Intelligence 4 Careers in Europe

AeOOUEVA KEIMEVOU
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AVTITTPOOWTTEUON AECEWV

V =|[a, aaron, ..., zuluj V| = 10,000
1-hot encoding

Aduvapuia: Agv YEVIKEUETAI KOAQ
Man Woman King Queen Apple Orange oTIC Aé€eic!

(5391)  (9853)  (4914) (7157)  (456)  (6257)
0 0

0
0 1
1

1 : : : :
: 1 0 1

0 : 0 : :
0 0 0 0 0 0

Adapted from: Andrew Ng, Deep Learning course, Coursera
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Word embeddings

* MeTarpoTtrn piag¢ BepunNg avatrapaoTaonc o€ Pia uNTPIdoPEVN, ONAAdn, MIa aplBuNTIKNA
OIaVUOUATIKN avattapaoTaon o€ evav TpokaBopiopevo N-01a0TATO ¥WEO
 AUTA N pHETOPOPPWON paBaiveTtal

o KaBe AECn £XEl yia yovadikn dIaVUCUATIKA avaTTapaoTaon

o OI eEVOWUATWHEVEC AECEIC TTPOCTTABOUV VA ATTOTUTTWOOUV TN ONPACIOAOYIKN, oUu@palouEvn
KOl OUVTOKTIKN onMaagia KaBe Aegne pe BAon Tn Xpnon auTwy TwV AECEWV O€ TTPOTACEIC

* /\ECEIC TTOU EXOUV TTAPONOIO OCNUACIOAOYIKNA KAl CUP@PACOUEVN EVVOIQ £XOUV ETTIONG TTAPOMUOIEC
OlIAVUOMATIKEC AVATTAPAOCTACEIC

Anuo@IAn yovteAa: Word2Vec, Glove, ELMo
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[d10TNTEC TWV WOord embeddings

Word2Vec["King"| - Word2Vec["man"] + Word2 Vec|"woman" | = Word2Vec["Queen"|

4 Italy Madrid

. \
Germany -~ Rome
man walked —— Berlin
@} ,‘ Turkey \
' Y- .. i " 2 Mk.t.
‘o . Y ‘ swam :
xing ; O O Russia W——
- A. walking '. Canada Ottawa
queen 2" e R Tokyo
/ B O Vietnam Hanoi
swimming China Beijing
Male-Female Verb tense Country-Capital
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EpapuoyEg

* Avayvwplion KatovoualdouevnG ovioTNTag
* Tagivounon ouvaicdnuaTtwy

* Tagivounon eyypapwy

* AvaAuON TWV ATTAVTNOEWYV TNC £PEUVAC

* AvakTnon TTANPOPOPIWYV

 MeTagppaon YAwooag

* Avixveuaon spam

* 2UCTAMOATO CUCTAOEWYV
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