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AvatrTuén €@apuoyng opadotroinong Kol KAatatagng Epywv EVEPYEIAKAG
amodoTIKOTNTAG O€ KTipla

Emiornuovikég lMeproyég:
Kopia Neproxn: MAnpogopiakd cuoTiuara
Acutepetouca Meproxn: ZuoTAPATA ATTOPATEWY, TTOMUKPITAPIA AVAAUGCT, EVEPYEIOKOS OXEBIOTHOGC

lepiypaen:

H BeATioToTroingN TNG EVEPYEIAKAGS ATTOBOTIKOTNTAC TWV KTIPIWV EXEI AVAYVWPIOTEN WS évag Kaipiag onuaaiog
TTUAWVAG TNG PEIWONG TwV EKTTOUTIWY BI0CEIdIOU TOU AVBPOKA Kal, GUVETTWG, N EVEPYEIAKA avapaduion Tou
KTIPIOKOU TOpEQ amroTeAEi éva ammapaitnTo BAMA yia TNV QVTIETWITION TNG KAIWATIKAG Kpiong. Mapd v
avaykaidtnTa Peiwong TG KartavaAwaong evépyelag, 0 AauBAavovTal apKETA WETPA yia TV €COIKOVOUNGT OTa
KTipIa, yeyovog Tou o Peyaho BabBud o@eiletal 010 KOOTOG TwV £PYWwV EVEPYEIOKNS AVOKAIVIONG KAl OTnV
EMeIYN eTEVOUTEWY BiwaipdTnTag aTa KTipia.

ZT0X0 TNG Trapoucag OITAWUATIKAG aTToTeAEl 0 TPWTO OTAdIO N AVAYVWEICT TwV EUTTOdIWV Kal Twv
TTPOKANTEWV TTOU EUTTEPIEXOVTAI OTN XPNHATOBOTNON €PYWV EVEPYEIOKAG ATTODOTIKOTNTOC GTOV KTIPIAKG TOMEQ,
kal o€ 0eUTEPO 0TAdI0 N TTPdTACN Wiag AUong yia TIC TIPOKAACEIS auTéC. EIBIKOTEPA, OKOTIOC €ival n avaTTTugn
evo¢ epyaeiou To otroio Ba éxel T duvatodTNTa OPAdOTTOINGNG TTAPOUOIWY KTIPIWV Kal EPYWV, WATE aAuTd va
TPOCEAKUOOUV EUKONOTEPQ XpNUaTodOTEG. ETTITTAéOV, PéTW TTOAUKPITAPIOG HEBOOOU Kal pe BATT CUyKeKpIPéva
kpimipia, Ta épya Ba kararGooovtal amd 10 TEPICOOTEPO OTO AIyOTEPO €AKUOTIKO yia TOV €KAGTOTE
xpnuatodom. TéAog, Ba dnuioupynBei pia dieragn n omoia Aaupavoviag w¢ 106doug Ta utrown@ia £pya Ba
TTOPOUCIACEl TA ATTOTEAETUATA TTOU TTPOKUTITOUV ATTO TO TIpOava@epBEV epyaleio.

Amairioeig:

v’ ApIOTN YVWan TPOYPAUUATIONOU
v' EmBupnt n ¢oikeiwan pe YeBOOGoUS TTOAUKPITAPIAS avaAuang

ApiBudé¢ aréuwyv.
1
YmeuOuvog - Zroixeia emkoivwviag:

Karepiva lMamramroaréAou, kpapap@ece.ntua.gr

lwavva AvdpeouAdkn, iandreoulaki@ece.ntua.gr

NraviéAa Zroidv, dstoian@ece.ntua.qr
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E@apuoyn pnxavikng paBnong yia tnv eupeon BEATIOTNS OTPATNYIKAG
EVEPYEIOKAG OVOKAIVIONG KTIPiWV

Emiornuovikég lMeproyég:
Kopia Meproxn: Mnxaviki pdbnaon, texvnti vonuoolvn
Acutepetouoa Meproxn: MNMAnpogopiakd ouaTiuaTa, Evepyeiakog oxediaouog

lepiypaen:

O KTIpIOKAG TOPEDG OTTOTEAET TOV TTIO GNUAVTIKG €vEPYEIOK KaTavaAwTr aTnv Eupwtraikh évwon. QoTéo0, 0
PUBHOG TWV EVEPYEIOKWY OVOKAIVIOEWY TIAPOMEVEI OPKETA XAUNAGG. ETopévwg, Kpivetal anuavtikg n
UTTOOTAPICN TWV EVEPYEIOKWY AVOPBABUITEWY TIPOKEIPEVOU VA EVIOXUBE N EVEPYEIOKT ATTOBOTIKOTNTA GTA KTipIO.
Z& auTo T0 TAAiTI0, N €vialn vEwv TexvoAoyiwv aTn dladikacia Ayng OTTOPACEWY OXETIKWY UE TIG dPATEIS
TTOU UTTOPOUV VO PEIWTOUV TNV EVEPYEIOKT KatavaAwon oTa KTipia Ba pmopouaoe va odnynoel dxI Jovo aTnv
augnaon TWV EVEPYEIOKWY AVOKAIVITEWY, OAAG KAl TN WEYIOTOTIOINON TNG £COIKOVOUNGNG TTOU AVAUEVETAI VA
TTPOKUWOUV OTTO AUTEC.

ZTOX0G TNG OUYKEKPIPEVNG OITTAWMATIKAG €ival N €Qapuoyn MOVTEAWV TEXVNTAG vonuoouUvNng Kal UnNXavikAg
HABNONG, HE TTWTEPO OKOTTO TNV EUPEDT TWV PEATIOTWY OPATEWY EE0IKOVOUNONG EVEPYEIDS OE KTIPIOKES OOMEC.
Ta ev Aoyw povtéha Ba mpémel va €xouv T duvatdtnta AauBdavovTag dedouéva amod Tponyoupeva KTipia aTa
oTToial TTPAYUATOTTOINBNKAV OPACEIC ECOIKOVOUNTNG, Va Bpickouv TN BEATIOTN OTPATNYIKK AVOKAivIONG yid TO
ekaaToTte utrownlo £pyo. TEAog, Ba dnuioupynBei pia dieTragr n omoia Ba TTapouaiadel kal Ba OTITIKOTIOIEN T
amoTeAéopara.

Amairioeig:
v ApIOTN yVWan TTPOYPAUHATIOHOU
v Etoikeiwan pe T yAwaoa Python
v Eoikeiwan pe Texvikés Mnyavikig Mabnang / Texvntig Nonuoaivng
ApiBudéc¢ arépwv:
1
YmeuOuvog - Zroiyeia emikoivwviag:

Karepiva lMamramroaréAou, kpapap@epu.ntua.qr

lwavva AvdpeouAdkn, iandreoulaki@ece.ntua.gr

NraviéAa Zroiav, dstoian@ece.ntua.gr
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Atrofnkeuon Evépyeiag kai Emixeipnuatikd MovréAa

Emarnuovikég Mepioyég:

Kopia MNeproxn: Energy Storage
Acutepetouoa Meproxn: Business Modeling
Mepiypaei:

H ekteTauévn agiomoinon Twv Avavewaidwy MNnywv Evépyeiag (AMNE) amoteAei Baciké ouoTtatikd otnv Tropeia
POg¢ TNV evepyelakr| perdpaan. Ooo autavetal o Pepidio Twv AME atnv nAektpotrapaywyn Kai dedopévng TG
OTOXOOTIKOTNTAG TWV TEXVOAOYIWV TTAPAYWYIS, AUEAVETAI Kal N avaykn yia amoBhkeuon. & autd 1o TAdioio,
gival éviovn n avaykn yia véa €mXEIPNUATIKA YOVTEAQ, yia T PETATPOTI, OE aTTA OQEAN, TNG agiag Trou
TTPOCPEPETAI HETW TWV EPAPUOYWV ATTOBAKEUONG OTO EVEPYEIAKO WiyuaL.

ZKOTTOG TN¢ TTapouoag dITTAWUATIKAG EpYATiag gival n EMIOKOTINGT KAl KPITIKA agloAdynon Twv UQIoTAEVWY
(state-of-the-art) aTparnyikwv, peBodoAoyiwv kal TTPOKTIKWY, KABWS kal n oUvBean TPOTACEWY yia TNV
TIEPITITWON TOU EAANVIKOU evepyelakoU yiyveabal.

Amairnoeig:
v Efoikeiwan pe BaoikES EVVoIEC vepyeIOKOU OXeDIATHOU KAl EVEPYEIAKAS OIKOVOMIOg
v TloAU kaAq yvwan AyyAiKwv

ApiBudé¢ aréuwyv.

1

YmeuOuvog - Zroixeia emikoivwviag:

lMNwpyog Tpayavag, gtrachanas@epu.ntua.gr

Epyacrpio 2uatyudrwy Arropdoswy kai Aioiknong, 2xoAl HAektpoAdywv Mnyavikwv kai Mnxavikwv YmoAoyiotwy,
lpageio EMIZEY.
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AvaTtrtuén AAyopiBuwy Avtiotoixiong Mapaywywv — KatavaAwtwy

Emarnuovikég Mepioyég:
Kipia Meproxn: Data Science, Machine Learning

Acutepetouoa Meproxn: Energy Management in Smart-grids

Mepiypaei:

2T GNUEPIVI ETTOXA, N XPACN OVAVEWCIUWY TTNYWV EVEPYEIOS OTTWG N NAIOKA KAl N AloAIKA vépyela gival
eupUTata dladedopévn. Opwg, n diakiuavon TN TAPAYWYAS OTT6 QUTEG TIG TINYEG UTTOPET val dnuIoUpYNOEl
mpoKARTEIg aTo dikTuo. H «Atrdkpion Zritnang» (Demand Response) ivai pia GTPATNYIK TTOU XPNOIUOTIOIEITAl
HE OKOTTO TNV £C100pPATINGN TOU DIKTUOU NAEKTPIKAG EVEPYEIOG KATA TIG TTEPIGAOUG QXMWY OTNV TTAPAywyn A
OTNV KAtavaAwon yia Ty amoQuyn UTEp@OPTwOoNG Tou SIKTUOU Kal TV au¢non NG ammodoTIKATNTAG TOu.
Etaipeieg nAekTpIKAG evépyelag kal puBuIoTéG DIKTUOU XpnalpoTroloUv A0 Kal TTEPICTOTEPO TTPOYPAMMATA
Amokpiong Zamong (DR), pe amotéAeaua TN WEiwWaT TOU KOOTOUG NAEKTPIKAG EVEPYEIAS OTIG XOVOPIKEG AYOPEG
Kal T peiwan Twv Alavikwv Tiywv. O kOpieg aTparnyikég TG amdkpiong {AThong dlakpivovtal o€ d00
katnyopieg, fyTol Price Based - Time of Use (TOU), Real Time Price (RTP), Critical Peak Pricing (CPP) kai
Incentive Based - Direct Load Control, Shiftable Load Control, Demand Bidding.

H apouca SITTAWATIKY EpyOTia ETTIKEVIPWVETAI GTOV OXEDIATUO KOl TNV AVATITUEN KAIVOTOUWY aAyopiBuwy
yla TV amoteAsapaTikr diayeipian Tou evépyelag o€ éva smart grid mepIBAAAov, 6TTOU Ta KTHPIA AsITOUpyoUV
TAUTOXPOVA WS TTAPAYWYOI EVEPYEIAE (prosumers) kal KatavaAwTég (consumers). O aToX0¢ ival n dnuioupyia
ahyopiBuwv TTou Ba dicukoAuvouv Tig P2P guvalayég evépyelag (Demand Bidding) UETACU TwV OUPPETEXOVTWV.
Mo ouykekpIpéva, 0 YOITNTAG XPNOIHOTIOIWVTAG AVOIKTA d1aBéaiua aUvoAa dedopévy, Ba eQapudaEl TEXVIKEG
unxavikng pabnong (ML), evdeiktik@ Decision Trees, Recurrent Neural Networks (RNN), Long Short-Term
Memory (LSTM), kaBwg kai mBavoTiké Tpooeyyioeic mwe Factorial Hidden Markov Models (FHMM) kai
TeXVIKEC BaBiag MaBnang (DL) yia Tnv ammoTeAeopaTikr avTioToixion Twv bids Twv KatavaAwTwv/apaywywy
o€ éva energy market.

Aé€eig-kAe1d1a: Demand Response (DR), Sustainable Energy Management, Machine Learning (ML),
Probabilistic Algorithms, Deep Learning (DL), loT Data Analysis, Demand Bidding

Amairnoeg:
V' ApIOTEG YVWOEIG TIpoypaupaTiauoU (Python)
v Eoikeiwan e TexvIkéS kal ahyopiBuoug Mnyavikig Mabnaong
v Eoikeiwan pe BIBAoBAKkeg MaBnang (Pytorch, Tensorflow, Scikit-Learn)
ApiBudé¢ aréuwyv.
1
YmeuOuvog - Zroixesia emikoivwviag:

BaoiAn¢ MiyaAakémouAog, vmichalakopoulos@epu.ntua.gr

lwavvng Mamiag, jpapias@epu.ntua.qgr

Mavog ZkaAoupmakag, pskaloumpakas@epu.ntua.qgr
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Avarrtuén AAyopiBuwv Evepyelokig Katavopng Zuokeuwv pe Baon tnv
Evepyeiakn KaravaAwon Krnpiwv

Emiornuovikég lMeproyég:
Kopia Meproxn: Data Science, Machine Learning

Acutepetouoa Meproxn: Energy Management in Smart-grids

lepiypaen:

Me Tov Opo evepyelakn katavouny «Energy Disaggregation» avagepduacTte o diadikagia katd Ty oToia n
OUVOAIKA EVEPYEIOKN KATOVOAWON €VOG KTnpiou avaAUETal OTIG ETMIPEPOUG KOTAVAAWOEIG Twv dIaBETIWY
NAEKTPIKWY GUOKEUWV KOl ECOTTAICHOU. 2TV 0UTia 1) EVEPYEITKT KATAVAAWGT EVOG KTNPiou/dlapepiopaTog gival
HIO XPOVOOEIPA ATIO TIG ETIPEPOUG EVEPYEIAKEG KATOVOAWOEIG OAWV TwV OUCKEUWY, 0¢ BaBog xpdvou. H
avaAuon autoU Tou oAPaTog Kai n dIACTIACT TOU OTA AVTIOTOIKO OAPATA TWV ETTIMEPOUG TUTKEUWY, KUPIWG Ta
TeAeuTaia Xpovia evdiagépel TTOAU TRV Blopnxavia KaBwg Kal Toug epeuvnTéC.  ZT0 TTAQICIO TNG TTAPOUCAg
dimAwpaTikAG epyaaiag, o oitTrA¢ Ba kAnBei va aglotmoiRael utrdpyouoeg TexvikéS Mnxavikac Maénong (ML),
Reinforcement Learning (RL) f/kai BaBiag MaBnong (DL) kai avoixta dedopéva NAEKTPIKWY KATAVAAWTEWV YIa
v avamTu¢n ahyopiBuou Tou Ba TPAYUATOTIOIET TNV EVEPYEIAKR KATAVOMR, avayvwpi{ovTag TIC CUOKEUES e
Baon ta povréAa KaTavaAwonG TOUG.

AéCeig-kAedia: Mnyavikry MdBnon (ML), BaBid MaBnon (DL)

Amairioeig:
v’ ApIOTEG YVWOEIS TIpoypaupaTiauoU (Python)
v Eoikeiwan e TexvIkES kal ahyopiBuoug Mnxavikig Mabnaong
v Eoikeiwan pe BIBAoBAKkeg MaBnang (Pytorch, Tensorflow, Scikit-Learn)

ApiBudc arépwv:
1
YmeuOuvog - Zroiyeia emikoivwviag:

lwavvng Marmiag,jpapias@epu.ntua.gr

BaoiAng MiyaAakémouAog, vmichalakopoulos@epu.ntua.gr

Mavog ZkaAoupmakag, pskaloumpakas@epu.ntua.qgr
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Avarrtuén MpofAemrtikwv MovtéAwv Xpovooeipwy pe E@apuoyn otov Topéa
™S Evépyeiag

Emiornuovikég lMeproyé:
Kopia Meproxn: Data Science, Machine Learning, Load Forecasting

Acutepetouoa Meproxn: Flexibility assessment

lepiypaen:

To «Flexibility Forecasting» agopd t duvatdtnta mpoPAewng G eueAiCiag aTo evepyelakd auaTnua, dnAadr
n duvaTdTNTA TIPOTAPPOYNS TN TTApAYwYNAS f/kal NG katavalwang evépyelag oe ahayég TG {rTnong Kai g
mPooPopdg. H mpdPAcyn TG cuehigiag emTpETEl TNV ATTOTEAEOUATIKA DIAXEIPION TOU EVEPYEIOKOU DIKTUOU, TNV
aTroQuUYn dIAKOTIWV Kal Tn BEATIOTOTIOINGT TG XPAONS TWV AVOVEWCTUWY TIYWV EVEPYEING.

210 TAQigI0 AuTAG TNG dIMMAWATIKAG £pyaaiag, o @oItnTAg Ba avamTutel pia auyypovn peBodoloyia yia Tnv
TPOPAEWN, O€ ETTITTEDO ETTOUEVNG NUEPAG, TNG EUEAISIAG TTOU TIPOCPEPOUV DIAPOPA EVEPYEIAKA QOPTIA, OTTWG
ouoThuata Bépuavang, avAieg Beppdtnrag, oTabuoi POPTICNS NAEKTPIKWY OXNUATWY K.ATT.. 0TO TTAAiCI0 €vOg
KTnpiou. Mo ouykekpiéva, Ba kAnBei apyikd va etetdoel v Tpéxouca PIBAIOYpaPia OXETIKA WE TO
«Aggregated Flexibility Forecasting» kai va diepeuvioel Ta utrdpyovta poviéha Mnxavikric Mabnong (ML) kau
TexVIKEC TTPOBAewnc BaBidigc MaBnaong (DL) yia v avTIMETWITION AUTWY TwV TTPOKARCEWV. To KUPIO QVTIKEIPEVO
me epyaciag eivar n akpiPig mpoPAewn G cuehigiag evog Ktnpiou O€ ETITTEDO ETTOUEVNG NUEPQG,
XPNOIUOTIOIWVTAG KATTOIA OTTO TA TTAPATIAVW MOVTEAD KAl TEXVIKEG O€ DEDOUEVA CUOKEUWV (TT.X. XPOVOOEIPEG
katavalwang evépyelag amd dIAPOPEG CUOKEUEG, XAPAKTNPIOTIKA GUOKEUWY K.ATT.).

AéCeig-kAeidia: Euehigia, Flexibility Forecasting, Mnxavikry MaBnon (ML), BaBid MaBnon (DL)

Amairioeig:
v ApIOTEC YVWOEIS TIpOYpaupaTiopou (Python)
v Efoikeiwan pe TeXVIKES Kal aAyopiBuoug Mnyavikhg Mabnang
v Efoikeiwan pe BiBAIoBAkes MaBnang (Pytorch, Tensorflow, Scikit-Learn)

ApiBudéc arépwv:
1
YmeuOuvog - Zroixeia emikoivwviag:

BaoiAng MiyaAakémouAog, vmichalakopoulos@epu.ntua.gr

lwavvng Mamiag, [papias@epu.ntua.qgr

Mavog¢ ZkaAouumakag, pskaloumpakas@epu.ntua.gr
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Avatrtuén utroloyloTikoU HovTéAou TTpooopoiwong TnG AeiToupyiag
OUCTAMOTOS aTroBRKEUONG EVEPYEING OTPEPOEVOU apovOUAou (flywheel) ot
OUOoTAUATA NAEKTPIKAG EVEPYEIOG HE OUENHEVN CUVEITPOPE OTTO AVAVEWCIES
mNyég

Emiornuovikég Meproyég:

Kopia Meproxn: HAekTpounxavikd ouoThuaTa PETATPOTTAG Kal ammoBrikeuang evépyelag, MovieAotoinon kai
auTOaTog EAEYXOG CUOTNUATWY

Acutepevouca Meproxn: ZuoTApaTa NAEKTPIKAG EVEPYEING

Mepiypaen:

Mia avigoppoTria PETACU TNG TTPOCPEPOHEVNG KAl TN TIAPEXOPEVNG I0XUOG PTTOPE va 0dNyROEI O€ PETABOAG
NG ouxvoTnTag Tou dIKTUOU TTEPa atmd Ta kaBopiouéva Opia. MNapadoaiakd, o1 utmpeaieg EAEyXou auxvoTnTag
mapéxoviav  ota Zuotipara HAektpikAg Evépyeiag (ZHE) péow Twv OUYXPOVWY  YEVWNTPIWY  TwV
BeppONAEKTPIKWY OTABUWY TTapAYWYNG. ZTIC MEPEC MAG OUwG, HEYAAO HEPOG TNG TTAPAYWYNAS NAEKTPIKAG
evépyelag kahumTeTal amé povadeg Avavewoiywv TMnywv Evépyeiag (AME). ‘ETol, n mapoxs) pubuiong
ouxvoTnNTag aTo TIC OUYXPOVES YEVVATPIES TwV BEPUONAEKTPIKWY OTABUWY KaBioTaTal avatroTeAEOUATIKA Kal
datmavnpr, kaBw¢ ataitei TOMEG povadEG TTapaywyng €iTe va BpioKovTal 0€ KATAOTACN AVAMOVAG EITE va
avaykalovtal va AsitoupyoUv o€ XaunA@ emmieda QUVOMIKOTNTOG (KaI KAT ETTEKTACT va ASITOUpyolv WeE
XaunAoug Babuoug amddoang), augavovtag 101 TO KOGTOG NAEKTPIKAG EVEPYEIDG.

['a v Tapoxn utnpeaiwy pUBUIoNG auxvoetnTag, amairouvral 2uaTtiuara Amobrkeuang Evépyeiag (ZAE) pe
duvarotnta oAU ypriyopng (Gueang) mapoxns 1oxuog ato 2HE (inertia, fast frequency response) kaBwg kai
ZAE 110U PTTOpPOUV Va XpnoiyotroinBouyv yia apoxn epedpeiag. ZAE ou ptmopolyv va xpnaipotoinfolv yia
TéTOI0U €idOUC £QapuoyEG eival of apdavdulol (flywheels) kaBwg £xouv peyaAn ovouaaTikr 10%U, piIKpd Xpovo
@OPTIONG/EKPAPTIONG Kal UEYAAO XPOVO {WrG.
Amairnoeig:

v Z1o1xe1wdelg yvwaoelg Python H MATLAB

v’ Auvatémta yia ekuddnaon g yAwooag Tpoypauuatiopol Modelica kai Tou mepiBdAioviog Dymola

v O EKTINWPEVOS XPAVOG EKTTOVNONG TS epyaaiag TTpoadiopiletal aToug 6 e 8 urveg amod Tnv avaAnyn Tou

Béparoc.

ApiBudé¢ aréuwyv.
1

YmeuOuvog - Zroixeia emkoivwviag:

Mavog ZkaAoupmakag, pskaloumpakas@epu.ntua.qgr

EAiooaio¢ Zapudg, esarmas@epu.ntua.gr

H dimAwarikri epyacia 6a mpayuaromoinbei o€ auvepyaaoia e 10 EBvikd Kévipo Epeuvac kai TeyvoAoyikng Avamruéng
(EKETA).
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Adlotroinon MOvTEAWV TEXVNTAG VvonuoouUvng yia Tn TPOCOHOIwoN
EVEPYEIOKWY OUCTNUATWY TOU KTNPIOKOU TOHED O OUVOMIKEG OUVONAKES
TPOOCOHOIWONG

Emiornuovikég Meproyég:
Kipia Mepioxn: Texvnt vonuooUvn, Oepuiki oupTIEPIQOpd KTnpiwv, Evepyeiokd ouaTAATA KTNPiWV
Acutepetouoa Meproxn: Auvapiki TTPOGOUOoIWaN

lepiypaen:

H agiomoinon twv ueBddwv TeXvNTAG VONUOGUVNG YIa TNV JOVTEAOTIOINGT) TWV EVEPYEIAKWY CUCTNUATWY OTOV
KTNEIokS Topéa ammoTeAei Wia KavoTOUO TEXVIKA TTou ammodidel Auedda (eAAXIOTOG UTTOAOYIOTIKOG XPOVOC)
amoteAéauaTa d1atnpwvTag amodekTd TTieda akpifelag. O uvOUATUOS TWV HOVTEAWV TEXVITNG VONHOOUVNG
Madi pe avaAutik@ (oupParik@) povtéAa diver Tn duvatdTnTa yia TTPOCOUOIWGCT OUVOETWV EVEPYEIAKWV
OUOTNUATWY, AgI0TTOIWVTAG TNV UTTAPXOUCA YWWaT Jadi pe KavoToua epyaAcial.

210 TAQioIa TNG TTaPOUCag TPOTEIVOUEVNSG DITTAWHATIKAG €pyaaiag TTPOKEITAl va avamTuxBoluv povtéha
TEXVNTAG vonuooUvNG YIa TNV TTPOCOWUOIWGT CGUYKEKPIMEVWY EVEPYEIOKWY OUOTNPATWY OTTWS  avTAia
BeppdtnTag, ewroPoAtaikd mdveh, nhiakd Bepuikd OUAANEKTN, KATT. Ta poviéAda autd otn ouvéxela Ba
XPNO1MOTTOINBOUV YIa TNV TTPOCOUOIWAT EUPUTEPWY KTNPIOKWY OUCTNUATWY Ta oTToia Ba eutrAékouv To id10 TO
KTAPIO KABWG Kal AOITTEG EVEPYEIOKEG TUOKEUEG (TT.X. AEBNTa QUOIKOU agpiou). H Tpooopoiwan auvoAikd Ba
mpayuatotoindei atov €mAUTN Dymola cuvduddoviag avoAuTikG povtéha avemTuypéva pe T yAwooa
mpoypayuaTioyou Modelica KaBwg kar JOVTEAQ TEXVNTAS vonuoouvng aTn yYAwooa Tpoypaupatioygou Python.

Amairioeig:

v Tvwoeig NG yMwaaoag Tpoypappatiauol Python

v Tvwaoelg Tou TpOToU Acitoupyiag eBAOWY unxavikng padnang kabwg kai xprion Toug amd Takéta
avolxTou kwdika (1ry scikit-learn, tensorflow, keras).

v' Auvarétnta yia ekpabnaon g yAwoaag mpoypauuatiogol Modelica kai Tou mepifaAioviog Dymola.

O &KTIHWPEVOG XPOVOG EKTTOVNONG TNG £PYATiag TpoadiopileTal OToug 6 e 8 pAveS amoé Tnv avainyn tou
B€parog.

Ap16ué¢ arépwv:
1
YmeuOuvog - Zroixeia emikoivwviag:

Mavog¢ ZkaAouumakag, pskaloumpakas@epu.ntua.gr

EAiooaio¢ Zapudg, esarmas@epu.ntua.gr

H dimAwpartikn pyacia Ba mpayaromoinbei ag ouvepyaaia e 1o EOviko Kévipo Epeuvag kai TexvoAoyiknig Avamtuéng
(EKETA).
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AvaTtrTuén e@apuoyng eKTipnong Kardotaong (state estimation) cuotnuarog
NAEKTPIKAG EVEPYEING KOl XPAON TOU O€ BikTUd SIOVOUAG.

Emiornuovikég lMeproyég:
Kopia Meproxn: Zuotriuata nAEKTPIKAS evEpyelag, AAy6piBuol BeATIOTOTTOINGNG
Aeutepetouoa Mepioxn: Extiunan karaoTaong, Por 10x00g

lepiypaen:

H exTipnon kataoTtaong (state estimation) eivai éva epyaAeio yia T Asitoupyia kai Tov EAeyX0 Twv ouaTnEdTWY
NAEKTPIKAG evépyelag (XHE). ATTookoTrEl Kupiwg atnv TTapoxn MIag agidtmaoTng ekTiunong Twv  TACEWV Tou
ouoTAUatog pe Paon Ta diabéoiya dedopéva PETPHOEWY Tou dIKTUOU. H ekTiunon karaotaong Bonbd Tov
OIaXEIPIOTA TOU CUOTAUATOS VO AABEI TEKUNPIWWPEVES ATTOPATEIS TTOU £TTNPEACOUV AUETT TNV AOPAAEIa KAl TNV
agiomiaTia Tou dikTUoU. O1 TTANPOYOpiES EKTINONG KATAGTAONG PEOUV OTA KEVTPA EAEYXOU, OTTOU EKTEAOUVTAI
KPIOIUES AEITOUPYiEG OTTWG O OIKOVOUIKA BEATIOTOG TTPOYPAPKATIONOG, N BEATIOTN por) 10XU0G Kal n avaAuan
OTTPOBAETITWY KATAOTACEWV.

210 TAdiola TG TTapoloag TTPOTEIVOUEVNG dITTAWHATIKAG epyacaiag Ba etetaoTei 10 TPORANUA KTiUNONG
kardoTaong kai 6a avamTuxBouv epyaleia yia v emiduon Tou. Mo cuykekpipéva, Ba xpnaiuotoinfouv
epyaAeia avoixtol KwOIKA yio TNV HOVTEAOTTOINGN KOl TIPOCOPOIWGT NAEKTPIKWY OIKTUWV (0TaBEPRS
kardoTaong) otV yAwooa mpoypappanopou Python, ta omoia 6a ouvdeBouv pe kaTGMNAOUG KWwAIKES
BeAtigToTOinONG WOTE va Tpooeyyifouv emavaAnmTikG TI¢ d1aBéaiueg peTpRoelg. To amotéAeopa Tng
emmavaAnmTikig diadikaaiag Ba gival 1o TAPEG TUVONO Twv PETABANTWY KATAGTAONG TOU DIKTUOU.

Amairioeig:

v Efoikeiwon Pe opiopéveg amod TIG €§AC EPEUVNTIKEG TIEPIOKEG: €KTIUNON Katdotaong, pon 10XUoG,
ahyopiBuoug BeAtioToTroinong

v Tvwan Mg yAwooag TpoypapuaTiopol Python

v O eKTIJWHEVOS XPAVOG EKTTOVNONG TNG £pyaaiag TpoadiopileTal aToug 6 pe 8 pAveg amod Ty avaAnyn Tou
B€parog.

Ap16ué¢ arépwv:
1

YmeuOuvog - Zroixeia emikoivwviag:

Mavog¢ ZkaAouumakag, pskaloumpakas@epu.ntua.gr

EAiooaio¢ Zapudg, esarmas@epu.ntua.gr

H dimAwpartikn pyacia Ba mpayaromoinbei ag ouvepyaaia e 1o EOviko Kévipo Epeuvag kai Texvooyiknig Avamtuéng
(EKETA).
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MepiBaAdovTikn agloAoynon ko avdAuon KUKAou {wRAG TEXVOAOYIWV TTOU
amrovral TNG EvePYEIOKAG avaBdbuiong ktnpiou/wv, ME TN XPAON
UTTOAOYIOTIKWV EPYaAEiwV TTOU BacifovTal O€ HETPAOEIS TTPAYHATIKOU XpOVOU

Emiornuovikég Meproyég:
Kopia Meproxn: Evepyeiakh ouutepIpopd Ktnpiou
Acutepetoucoa Meproxn: Alaxeipion evépyelag Kai TEPIBAANOVTIKA TTONITIKA

lepiypaen:

ZKOTOG NG Tapoloa¢ epyaciag €ival n avaluon KUKAou (WG Kal oUYKPIon OIOQOPETIKWY CEVAPIWY
avapaduiong ktnpiou. H avaAuaon KukAou (wng evag ktnpiou TrepIAapBaver 1o TepIBAMOVTIKG aTToTUTIWUA KAl
Ta ouveTTayoueva koot i) kataokeung (infrastructure), ii) xpriong (use) kat iii) diaxeipiong autwv oTn AcnN Tou
Téhoug (wng (end of life, 1600 Twv dopikwy UANIKWV autwy (KEAUQOG KTIpiou), 600 KaI Twv TTadnTIKWV Kal
EVEPYNTIKWY cuoTnudTwy ToU  XapakTtnpifouv T Aeitoupyia Tou. Zta TAaiola TG epyaciag, Ba
OUNTTEPIAN@BOUY GTOUG UTTOAOYIOHOUG Kal 01 TPEIS ETTIHEPOUC QATEIS aCloAdynang auTwy. IMa Ty TTiTeun Twy
TrapaTavw otéXwv Ba TpayuaTtotoindei n avamtuén Kai n mepaitépw eEEAIgN evog ammoBetnpiou KUkAou (WG
(Life Cycle Inventory — LCI) kaBwg¢ kal avaltnon GUVTEAEGTWY EKTTOTTWYV (emission factors) yia TIC XWpeg Twv
uTré e€Etaan Kpiwv. ZTn ouvéxeld, Ba TpayuatotoinBei utoAoyIoudS Twv amapaitnTwy dEIKTWY amddoong
(Key Performance Indicators — KPIs) yia tnv agioAéynon Twv avaBabuicswy Twv KTnpiwv, Ye T XpRon pia
KaIvotopag UTToAoyIOTIKAG TTAATPOpHAG, Tou Paciletar otnv GUANOYH TTPOYMOTIKWY UETPAOEWY TTOU
QVTITIPOCWTTEUOUV TNV AEITOUpPYia TwV TTAPATTAVW CUCTNUATWY, € TTPAYHATIKG XPOVO.

Amairioeig:

v’ ZTOIXEIWDEIS YVWOEIG TTPOYPAUMATIOHOU KOl EVEPYEIAKNAS TUUTIEPIPOPAS KTIPIWV.

ApiBudé¢ aréuwyv.
1
YmeuOuvog - Zroiyeia emikoivwviag:

Mavog ZkaAoupmakag, pskaloumpakas@epu.ntua.qgr

EAiooaiog Zapudg, esarmas@epu.ntua.qgr

H dimAwpartikn pyacia Ba mpayaromoinbei ag ouvepyaaia e 1o EOviko Kévipo Epeuvag kai Texvoloyiknig Avamtuéng
(EKETA).
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Zxedlaopog ko YAotroinon Digital Twin yia 1o dikTuo diavoung nAEKTPIKAG
EVEPYEING

Emiornuovikég lMeproyég:
Kopia Meproxn: Digital Twins, ZuoTtipara HAekTpIknS Evépyeiag
Acutepetoucoa Meproxn: AAydpiBuol BeATioTotoinang

lepiypaen:

H evepyeiakn perdBaan €xel odnynoel aTov EKOUYXPOVIOHS Twv SIKTUWVY dIaVOURS NAEKTPIKAG EVEPYEIDG, TA
otroia €xouv peTaTpaTei amod mabnTika o€ evepyd, eugun dikTua pe augnuévn dicioduan dlavepnpévng
mopaywyng. 210 TAaiolo autd avamTuooovTal GUCTARATA avamapdoTaong Kal TrapakoAoubnong (o€
TpayuaTikd Xpovo) Twv dIKTUWY, €TTiong yvwaoTd kal wg digital twins. 2KOTO¢ AUTAG TG epyaadiag gival n
avamruén Tou digital twin evog diaouvdedepévou vnalou ue Avavewaolpeg Mnyég Evépyeiag (AME). H epyaaia
Ba peAeTa TI aTapaiTNTEG TTPOUTTOBETEIG KO TV PXITEKTOVIKI TwV digital twins yevikd kal Tnv uhotroinan Tou
digital twin ¢ KpAtng (A kémoiou aAAou vnaiol) €1dikd pe amoteAéauaTta oXeTIKG TOO0 pE TNV aKpieia Kal Tig
utroAoyioTikéG avaykeg Tou digital twin 600 kail pe TNV EvepyEIOKr avaAuan Tou CUOTAUATOS, AauBavovtag utr’
oyn TV anuepivr katdoTaon kai didipopa peANOVTIKA aevdpia.

Amairnoeig:

v F'vwon A duvardtnta ekuddnong g TexvoAoyiag Digital Twin kal avrioToixa TpOyPAUUATIOTIKA
mepIBaAovTa

4 E¢oikeiwon pe opiouéveg amd TIG €€C EPEUVNTIKEG TTEPIONES: €KTIUNON KOTAOTAONG, POR 10XUOG,

alyopiBuoug BeAtioToToinoNg
4 M'vwaon ¢ yAwooag TpoypauuaTiogou Python.

O EKTIHWHEVOG XPOVOG EKTTOVNONG TNG epyaaiag TpoadiopileTal aToug 6 pe 8 pAveg amd v avaAnyn Tou
B€parog.

Ap16ué¢ arépwv:

1

YmeuOuvog - Zroixeia emikoivwviag:

Mavog¢ ZkaAouumakag, pskaloumpakas@epu.ntua.gr

EAiooaio¢ Zapudg, esarmas@epu.ntua.gr

H dimAwarikri epyacia 6a mpayuaromoinbei o€ auvepyaaia e 10 EBvikd Kévipo Epeuvac kai Teyvoloyiknic Avamruénge
(EKETA).
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MepiBaAdovTikf agloAdynon Kai avaAuon KUKAou JwAG OI0QOPETIKWVY
TEXVOAOYIWV aTT0BAKEUONG EVEPYEIDG

Emiornuovikég lMeproyég:
Kopia Meproxn: AvaAuon KukAou Cwng
Acutepetoucoa Meproxn: Alaxeipian evépyeiag Kai TEPIBAANOVTIKA TTONITIKA

lepiypaen:

ZKOTTOG NG TTapoucag epyaciag €ival n avaiuon Kukhou {wrg Kai aUyKpIon OIOQOPETIKWY KAIVOTOHWY
Texvohoyiwv amoBrikeuong evépyelag Omwg evEIKTIKA TexvoAoyieg Ultracapacitors, V2G, Power-to-gas, redox
flow batteries ka1 dMa. H avaluon kukAou (wig mepidapBavel Ta ePIBAMOVTIKG KOOTN KATAGKEUNG
(infrastructure), xpriong (use) kai T€Aoug (wr\¢ (end of life) autoU Kal Twv GTOIXEIWV TTOU TO ATTOTEAOUV. ZTal
mAdiola g epyaaiag, Ba peAeTnBoUV Kal Ta Tpia autd oTadia. Ma v EMiTEUEN TwWV TTOPATTAVW OTOXWV Ba
TpayuaTotoindei Epeuva yia Ty dnuioupyia evog amobetnpiou kukhou (wig (Life Cycle Inventory — LCI) pe Tig
TTANPOPOPIES TTOU ATTAITOUVTAI VIO TV KATAYPAPH TOU TTEPIBAAAOVTIKOU ATTOTUTTWHATOS TwV AUCEWY KOBWS Kal
avantnon OUVTEAEOTWVY EKTTOPTTWV (emission factors) yia TIC XWpeg €Qapuoyng. ZTn ouvéxela, Ba
dnuioupynBolv PovTEAD TNG EVEPYEIAKAG TUUTTEPIPOPAS TWV TEXVOAOYIWV OTAV QUTEG Eival OUVOEDEUEVEC e
dikTua evépyelag pikpRg KAidakag kai Ba kaBopioTtouv deikteg amddoanc (Key Performance Indicators — KPIs)
yia TV agloAdynan Tou 09EAOUG TNG ACIOTTOINCNG TWV OXETIKWY AUTEWV.

Amairioeig:

v Tvan Twv Bagikwy Evvoiwv TTou agopoUv Tnv avaiuan kUkAou {wig, BAaikA katavonan SIKTUwY EVEPYEINS
KOl OXETIKWY TEXVOAOYIWV
v Tvwan Mg yAwooag TpoypapuaTiopou Python.

O &KTIHWPEVOG XPOVOG EKTTOVNONG TNG £PYATiag TPoadiopileTal OToug 6 e 8 pAveS amoé Tnv avainyn tou
B€parog.

ApiBudé¢ aréuwyv.

1

YmeuOuvog - Zroiyeia emikoivwviag:

Mavog¢ ZkaAouumakag, pskaloumpakas@epu.ntua.gr

EAiooaiog Zapudg, esarmas@epu.ntua.qgr

H dimAwpartikn pyacia Ba mpayaromoinbei ag ouvepyaaia e 1o EOviko Kévipo Epeuvag kai Texvoloyiknig Avamtuéng
(EKETA).
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ESoIkovounon evEPYEIOG OTA KTipIO HECO OTTO CUMTTEPIPOPIKES OAAAYES

Emarnuovikég Mepioyég:
Kopia MNeproxn: E¢oikovounan evépyeiag
Acutepetouoa Meproxn: Mpaaivn Oikovoyia

lepiypaen:

2T ouyxpovn €ToXA, Ol EMTITWOEIC TNG OOTIKAG Kal BIopnxavikng avamrugne kabwg kai n paydaia
TAnBuouiakh augnon £xouv auéhoel dpapatika v evepyelakh {ATnon. H 1oxupr| diaclvdean PeTagy Twv
avBpwvwy dpacTnpPIOTATWY Kal TS U BIa1ung XpAong evEPYEIag £xel arodoBei wg n KUPIA QITia TwWV TaXEWS
QUEAVOUEVWV EKTTOTTWV TTOU OXeTiCovTal e TV evépyela, 101K Tou CO2 kal GAwv agpiwv Tou BepuoknTTiou.
AT6 1a TEAN NG dekaeTiag Tou 1980, n kaTavaAwan EVEPYEIOS TwV VOIKOKUPIWY KAl GAAWV KTIpiwV aTTOTEAE
ONPAVTIKO AVTIKEIYEVO UEAETNG VIO TNV QVTIPETWTTION TwV ETIBAABWY ETITITWOEWV 0TO TTEPIBAAOY, KOBWG EXEI
atmodelxBei 0TI T0 €TTITTEDO OIKIAKAG XPAONG EVEPYEIOS TTOIKIAAEI O€ PeyAAo Babud yia KaBe katoikia Adyw Tng
OUMTTEPIPOPAG TWV EVOIKWV. ZUVETTWG, TIPOKUTITEI TO CUMTIEQACA OTI N CUPTIEPIPOPA TWV ATOMWY 0dNYEi OTIG
TTapaATTAvVW BIAKUNAVOEIC GO0V agopd T GUVOAIKK evepyEIakn katavaAwan evog KTipiou. Q¢ ek TOUTOU, TIPETTEI
va TovigTei OTI N Texvoloyia (T1.X. «TTPAaIva» OIKOBOWPIKA UAIKA Kal «EEUTTVOGY OIKIOKAG ECOTTAIONAG) UTTopEi va
QVTOTTOKPIBE POVO ev Pépel OTNV TTPOKANGN TOU PETPIAOWOU TNG evépyelag. Emouévwg, ata emdueva Xpdvia
amairouvTal PICIKEG OANAYEG 0TV OTOWIKN EVEPYEIAKT) CUMTIEQIPOPA, KATI TTOU UTTODEIKVUEI TNV AVAYKN HEAETNG
TOU TTARBOUG GUUTTEPIPOPIKWY LEBODWV PEIWONG TOU EVEPYEIAKOU ATTOTUTTWHATOG.

Me Bdon Ta mapamavw, oKoTog TG TTApoucag dITTAWHATIKAG epyaaiag amoTeAei n evOeAeXNS BIBAIOYPaQIKA
MEAETN TOU €PEUVNTIKOU TTEDIOU TTOU APOPA TUUTTEPIPOPIKES UEBODOUG EEOIKOVOUNONG EVEPYEIAS, N BOoUNUévN
avaluon Kal TTapouaiaon Twv EUpnUATwyY kaBwg Kal n auvBean peBodoAoyiag, n otroia PTTopEi va EQOPUOTTEI
€iTe € OIKieC €ite o€ AoITT( peyaAa kTipia (dnuOCIa KTipIa, EPYATIAKOi XWPEOI) HE OKOTTO AQEVOS TNV ATOMIKA KAl
OUMOYIKA aAay TG EVEPYEIOKAG OUMTIEQIPOPAC KOl CQETEQPOU Tr WEYIOTOTIOINGN TNG EVEPYEIOKAG
e€oikovopnong péoa atmoé v emiAoyh KataAAnAwy dpdoewv yia KABe EexwpIoTh TEpITITWON.

Amairnoeig:

v ApioTn yvwaon ayyAIKwv

v Apean évapln, uwnAn diabeaiudta kai NG XpovodiaypaupaTog
Ap16ué¢ arépwv:

1

YmeuOuvog - Zroixeia emikoivwviag:

Xpnorog Kovr{ivog, ckon@epu.ntua.gr
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Avarrtuén utroAoyioTikoU epyaAgiou yia Thv epapuoyi TnG AlMEA otov Topéa
TWV BIWCIUWY HETAPOPWV

Emiornuovikég lMeproyég:

Kopia Meproxn: Evepyeiakdg kal MepiBarhovTikdg Zxediaouog

lepiypaen:

H Apxr| Tng Mpotepaidtntag otnv Evepyeiakr Amodoaon (AMNEA — EE1st)* opioTtnke kail KaBiepwBnke wg nyeTIKA
apxn TG evepyelakng TOAITIKAS TG Eupwraikic Evwaong pe Tn déapun yia Tnv KaBapr| Evépyeia yia dAoug Toug
Eupwraioug 10 2016. H apyry amaitei o1 Auoeig atnv mAeupd TG {ATNONG vépyelag va egetalovial aTo id1o
€TiTedo We TIG AUCEIC T TV TTAEUPA NG TTAPOXNAG EVEPYEIDG, KaI VA TOUG diveTal TTpoTEPAIOTNTA OTAV Eivall
Aiyotepo damavnpég 1 TPoaeEPOUV UeYaAUTeEPN agia aTrd TIG eVAMOKTIKEG ETTINOYES. AUTh n TTpoatyyian Ba
TPETTEI VO eQappoleTal oe kGBe d1adIKaTia OXedIAOHOU, AMWng aTTOQATEWY Kal ETTEVOUONG OTOV EVEPYEIOKO
TOUéQL.

ZKOTOG NG Tapoloag OITAWUATIKAG €ival n avamTuén  uttoAoyloTiKoU epyaAgiou  oAokAnpwuévng
TEXVOOIKOVOIKAG agloAdynang (Social Cost-Benefit Analysis) pétpwy BILWTIUNG KIVATIKOTNTAG YIO TV EQAPKOYN
¢ AMNEA oTov evepyelakd oxediaoud g ToTriKAG autodioiknong atnv EANGDa.
Baoikoi &&oveg g Tapoucag epyaaiag amoteAolv:
e Amotumiwarn Tou TAaigiou Xapaéng evepyelakng TTOMITIKAG (BECHIKOU Kal KavovIOTIKOU TTAAITiOU) Twv
TOTTIKWV OPXWV GTOV TOPED TNG KIVATIKOTNTAG.
o Karaypagry ugioTauevng katdoTtaong oxXeTIka We v epapuoyrn g AMNEA oTov TOTTIKG EVEPYEIAKO
OXEQIAO WO TWV JETAPOPWV.
e Movrehotroinan SI0QOPETIKWY PETPWV BIWOIUNG KIVATIKOTNTAS
e YMotoinaon ohokAnpwpévng TEXVOOIKOVOUIKIG agloAdynang (Social Cost-Benefit Analysis)
e ZUYKPITIKI a&loAGynan TTPoTeIvOpEVwY AUCEWV yia TTIAOTIKA EQapHOYH.
H SITAWATIKY OXETICETON BEUATIKA E TO QVTIKEIPEVO £PYWV, OTA OTTOI0 CUPKETEXEI TO EPYATTAPIO.
Amairioeig:

v Baoikég Evepyelakég M'viaeig.
v Tvwaeig urohoyiaTikwv epyaeiwv: MS Office, (Python)
V' Apean évapgn, uynAn SiaBeaipdTnTa, TENAN XEOVOdIAYPAUHATOS

Ap16ué¢ arépwv:
1
YmeuOuvog - Zroiyeia emikoivwviag:

lNwpyo¢ KwvaravrémouAog, gkonstantopoulos@epu.ntua.gr

Epyaotipio ZuoTtnudrwy Aro@acewv Kai Aloiknang

* [epioaorepa yia v AMEA: https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-
and-rules/energy-efficiency-first-principle_en
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E@apupoyn 1ng AMNEA oTOV TOTTIKO KOI TIEPIPEPEIOKO EVEPYEIONKO OXEDIOTHO

Emarnuovikég Mepioyég:
Kopia Neproxn: Evepyelakog kai Mepifarhovtikdg Lxediaopog

lepiypaen:

H Apxr| Tng Mpotepaidtntag otnv Evepyeiakr Amodoaon (AMNEA — EE1st)* opioTtnke kail KaBiepwenke wg nyeTIKA
apxn TG evepyelakng TOAITIKAS TG Eupwraikic Evwaong pe Tn déapun yia Tnv KaBapr| Evépyeia yia dAoug Toug
Eupwraioug 10 2016. H apxry amaitei o1 Aioeig atnv mAeupd ¢ {ATNONG vépyeiag va egetadovtal aTo id10
€TiTedOo We TIG AUCEIC aTT6 TV TTAEUPA NG TTAPOXNAG EVEPYEIDG, KaI VA TOUG diveTal TTpoTEPAIOTNTA OTAV Eivall
Aiyotepo damavnpég 1 TPoaeEPoUV LeyaAUTepn agia aTrd TIG eVAMOKTIKEG ETTINOYEG. AUTh n TTpoatyyian Ba
TPETTEI VO eQappoleTal oe kGBe d1adikagia axedIaopoU, AMyng aTmoQATEWY Kal ETTEVOUONG OTOV EVEPYEIOKO
TopéQ.

ZKOTTOG TNG TTapoucag dITTAWUATIKAG €ival n diepelvnan Twv TTPoUToBETEWY yia v epapuoyr g AMEA aTov
EVEPYEIOKO OXEDIONS TWV TOTTIKWV apXwv aTnv EANGda kail n avémrugn evag peBodoloyikoU TTAaigiou yia v
ouptepiAnwn ¢ otn diadikacia AMyn amo@dcewv.
Baoikoi &&oveg g Tapoucag epyaaiag amoteAolv:

e Amotumiwan Tou TAaigiou Xapatng evepyelakng TIOMITIKAG (BECHIKOU Kal KavOVIOTIKOU TTAQITiOU) Twv
TOTTIKWV OPXWV.

o Karaypagn u@iotauevng kardotaong oxeTika e v e@apyoyn g AMNEA otov 1omrikd evepyeiokd
oxedlaouo.

e Aigpetvnon Twv eutodiwv Kal Twv duvatoTATwyY eQapuoyns g AMNEA oToug EMIPEPOUG TOWEIC TOU
EVEPYEIOKOU OXEDIAONOU.

e Avamrugn evog ueBodoAoyikou TAaigiou yia Tnv epappoyr| g AMEA.

H dimmAwparTikr) oxetiCetal Bepatikd@ pe 10 AVTIKEIUEVO £QYWY, OTA OTTOIO GUUHETEXEI TO EPYATTAPIO.
Amairioeig:

v Baoikég Evepyelakég MNvwaelg.
v Tvwaeig urohoyiaTikwy epyaieiwv: MS Office
v’ Apean évapgn, upnAn 81aBeaipdTnTa, THENGN XEPOVOdIAYPAUHATOS

ApiBudé¢ aréuwyv.
1
YmeuOuvog - Zroixeia emikoivwviag:

lMNwpyo¢ KwvaravrémouAog, gkonstantopoulos@epu.ntua.qr

Epyaotipio Zuotnuarwv Atro@acewv Kai Aloiknang

* Mepioadrepa yia v AMEA: https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-
and-rules/energy-efficiency-first-principle_en
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O p6Aog TwV TTOAITWVY O€ EVEPYEIOKEG KOIVOTNTES TTOU Baci{ovTal oTn XpHoN
£SEIOIKEVIEVWV EPYOAEIWV Kal TEXVOAOYIWY’

Emiornuovikég lMepioyég: Zuarnuara umooTnpiéns amopacswyv
Kopia MNepioxn: ATTOKEVTpWHEVN TTOPAYWYI EVEPYEING
Acutepetouca Meproxn: EPTTAOKA VOIOPEPOUEVIV UEPWV — AUTOTTAPAYWYI

lepiypaen:

ZAUEPQ, O EUPWTTAIKOG EVEPYEIOKOG TOEAS BPIOKETAI QVTIMETWTTOS WE TTpwToPavEiC alayés. Me dAa Ta
TPOCPATA GOK KA EV OYEI TwV TIPOKATEWY TNG EVEPYEIAKAG UETARATNG TToU £pxovTal, N Eupwraikr) EmiTpoT
ToviCel Tnv avaykn g Eupwaikrg Evwang yia evepyeiaki aveaptnaia, Bagiopévn o€ dUO BACIKOUG TTUAWVEG:
(a) dragopoTroinan Tou £QodIATHOU e PUAIKO AEPIO- (B) TaXUTEPN WEIWATN TNS XPAONG OPUKTWY KAUTIHWY OTa
OTTiTIO, TA KTipIQ, TN BIOUNXavia kal 7o gUGTNPA NAEKTPIKAG EVEPYEIAE, E AUENON TNG EVEPYEIAKNAG ATTOdOONG
KQI TWV AVOVEWOTHWY TINYWV EVEPYEIDG (TT.X. ATTOKEVTPWEVN TTapaywyr) EVEPYEIOS aTrd AVAVEWTIHES TTNYEG),
KaBw¢ Kal PEow NG NAekTPoddTNONG TG CATNONG. H €vepyOS OUMPMETOXA TNG KOIVWVIAS OTNV KOIVWVIKO-
EvVepyEIOKr peTdpaon eival akpwg anpavtikr, €101k 600 agopd 1o deUTEPO TTUAWVA.

ZKOTTAG TG SITTAWUATIKAS epyaaiag givar: va yivel dia agloAdynan Tou KOIVwVIKOU, TEXVIKOU, OIKOVOMIKOU Kal
TEPIBANAOVTIKOU AVTIKTUTTOU TWV EVEPYEITKWY KOIVOTATWY TNV TOTTIKI KOIVWVIa KAl 0TO EUPUTEPO EVEPYEIOKO
oUoTnua, va aglohoynBouv ol TPAKTIKEG TTOU OKOAOUBOUVTAI YIQ TNV ATTOTEAETUATIKY) EUTTAOKA TTOAITWV KAl
EVOIAPEPOPEVWV PEPWV KaI va dlEpEUVNBOUV dPATEIC TTOU UTTOPOUV VA BEATIWOOUV TNV EUTTAOKI TTONITWV KAl
TNV eVBAPPUVOT} TOUG VA GUUHETEXOUV € EVEPYEIAKES KOIVOTNTEG.

Amairioeig:

KaAf yvwan ayyAikwy, TTOAKpPITAPIA avaAucn amo@Aoewy
ApiBudé¢ aréuwyv.

1

YmeuOuvog - Zroiyeia emikoivwviag:

EAévn KavéAAou, ekanellou@epu.ntua.gr

Nekrapio¢ Marodykog, nmatsagkos@epu.ntua.qr
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Zxedlaouog kai Yhotroinon 'ESutrvou AiktOou LoRa Mesh yia tn ZuAAoyi
Acdopévwy ammd AiodnTApeg

Emiornuovikég lMeproyé:

Kopia Meproxn: 2xediaopog kai AvaAuon MAnpo@opIakwy ZuoTnuaTwy
Acutepetouoa Meproxn: Smart Monitoring, Data Analysis

Mepiypaei:

Z1nv emmoxn Tou AladiktUou Twv Mpayudatwy (IoT), n ouloyr dedopévwy até aioonTipeg o€ TTpayUaTIKG Xpdvo
kaBioTatal avaykaia yia TOMEG eQapuoyEg, OTTwg n TTapakohouBnaon TepIBAMOVTIKWY GUVONKwv. XTnV
Tapouca dIMAwUATIKA epyaaia, Ba egetaaTei 0 oxediaoudg kal n uhotoinan evog diktiou LoRa Mesh, ato
otoio ol duvapikoi koupor Ba cuvdéovral kal Ba cuMéyouv dedopéva amd aioBnTipeg (Beppokpaaiag,
uypaaiag, diogeidiou Tou avBpaka (CO2)). Mo ouykekpipéva, 0 PoItNTAG Ba KAnBei apxika va oxediaoel 10
LoRa Mesh diktuo, avaiuovtag Ti¢ amaitioelg, oxedialovrag v Totrohoyia kai mAEyoVTag Toug KOUBOUG Kal
Tov €€0TAIOPOG. 2N ouvéxela, Ba akoAoubroel n eykatdoTaon Twv emBuunTwy alodntpwv (Beppokpaaciag,
uypaciag, aiobnmpwv CO2 K.ATT.) aToug duvapikoug koupoug. O @oItntig Ba avatTugel 1o Aoyiopikd yia T
oUMoy Twv dedouévwy ammd Toug aiodnTipes kal TNV amoaToAr| Toug uéow Tou LoRa Mesh &iktUou kai TéAog
Ba dnuioupynoel Eva web-based dashboard yia v ameikdvion Twy dedopévwy auTwy e EGUTTVA ypapruaTa,
OupTTEPIAOUBAVOUEVOU TOU XAPTN TOU BIKTUOU E TNV OTTEIKOVIOT TNG TPEXOUCAS KATAOTACTG.

AéCeig-kAe1d1a: LoRa Mesh Aiktuo, 10T Data Analysis
Amairnoeg:
v" TloAU kaAég yvwaeig Trpoypapuatiopol (Python, C/C++)
v' EmBupnt n €oikeiwan pe mepIBGAov avamtuéng (Arduino IDE)
ApiBudé¢ aréuwv.
1
YmeuOuvog - Zroixeia emikoivwviag:

lwavvng Martriag : [papias@epu.ntua.gr
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YAotroinon MAar@oéppag Energy Disaggregation yia tnv MapakoAoudnon tng
Evepyeiakng KaravaAwong

Emiornuovikég lMeproyég:

Kopia Meproxn: 2xediaopog kai AvaAuon MAnpo@opIakwy ZuoTnuaTwy
Acutepetouca Meproxn: Energy Monitoring, Machine Learning, Deep Learning
lepiypaen:

Me Tov Opo evepyelakn katavouny «Energy Disaggregationy avagepduacTte o diadikagia katd Ty oToia n
OUVOAIKA EVEPYEIOKN KATOVOAWON €VOG KTnpiou avaAUETal OTIG ETMIPEPOUG KOTAVAAWOEIG Twv dIaBETIWY
NAEKTPIKWY TUOKEUWV Kal £COTTAICUOU. 210 TTAQiCI0 TG TTapouoag dITTAWUATIKAG epyaaiag, o goitnTig Ba
avahaper Tov oxediaopd kal v ulotroinan piag d1adIKTuaKAG TTAATPOPHAG TTAPAKOAOUBNGNG TNG EVEPYEITKNS
karavalwang o€ éva Kplo, n otmoia Ba mapoucialel on the fly v evepyelakr katavopn yia I dIAPOPES
OUOKEUEG TOU KTNpiou. Mo GUYKEKPIPEVA, 0 QOITNTAG Ba agloTToInael uTTApXoUaEG TEXVIKES Mnxavikrg Maénang
(ML) kai BaBidg MaBnong (DL) yia v avamrugn Tou AoyioUIKoU TTou Ba TTpayuaToTIolEl TNV EVEPYEIOKA
KaTavopn, avayvwpilovtag TIc GUOKEUEC e BAan Ta povtéAa katavaAwang Toug. EmmimAéov, Ba avarTigel pia
e0xpnoTn BIETAQY ETIKOIVWVIAS e TOV XPAOTN, N oToia Ba emITPETEI TNV TTAPAKOAOUBNAN TNG EVEPYEIOKNS
kaTavahwang Kai Tnv TTPOPOAR Twv ammoTeAEOUATWY TNG EVEPYEIAKAG KATAVOUNAS 0€ aXedOV TTpayuaTikd xpdvo.
Téhog, Ba dokiydoer v TAaTeOpua o¢ éva TpaypaTikd TepIBAAov, agiohoywvrag Tnv amdédoon g
EVEPYEIOKAS KATAVOMAG TNG TTAATQOPUAG O€ axEoN We Ta dedopéva katavalwang Tmou Exouv guAexBei amd loT
OUOKEUEG.

AéCeig-kAe1d1a: Mnyavikr) MdBnon (ML), BaBia MaBnon (DL), Streaming Data Pipeline, Dashboard, 10T
Amairioeig:
v’ ApIaTeg yvwaoelg TTpoypappartiopol (Python, Java)
v’ Efoikeiwan We Texvoloyieg (Apache Flink, Apache Kafka)
v’ Eoikeiwan Pe TexVIKES Kal aAyopiBuoug Mnxavikiic Mabnaong
v’ Efoikeiwan pe BIBAI0Brkes Mabnaong (Pytorch, Tensorflow, Scikit-Learn)
Api16ué¢ aropwv:
1
YmeuOuvog - Zroixeia emikoivwviag:

lwavvng Martriag : [papias@epu.ntua.gr
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MapaAAnAn Xpnon MoAukpitnpiakng AvaAuong Atmogaong Kai AAyopifuwv
BeAtiototoinong yia Tnv BéATiotn Alavopr) EuéAikTwyv QopTiwy

Emiornuovikég lMeproyég:
Kopia Meproxn: Alaxeipion Evépyeiag
Acutepetouoeg Mepioxég: Emxeipnaiakn Epeuva, Zuotiuata Amogdccwv, AAydpiBuol

lepiypaen:

Z¢e £vav KOO0 TTou avTIETWTTICEI TTOANEC TTPOKARCEIC OTOV TOUED TNG EVEPYEIQG, N BEATIOTN Diavour EUENIKTWV
QOPTiWV aTTOTEAEH KAipIo OTOIXEIO YIa TN DIAXEIPITN TOU NAEKTPIKOU BIKTUOU KAl TNV EEA0PANITN TNG EVEPYEIOKAG
amodotikdtnTag. Méow autrg g diatpifig, Ba e¢eTaaeTe Tov TPOTTO TTOU N TTOAUKPITNPIAKT avaAuaon amdeaaong
(MCDA) kai o1 aAy6piBuol BeATIOTOTTOINGNG UTTOPOUV VO GUVEPYACTOUV YIa va BPOUV TIG BEATIOTEG KATOVOWEG
QOpTiwWV.

Kupiol aT6x01 NG dITTAWUATIKAG:

e Avamtugn uovrédou TMoAukpimpiakic AvaAuong Amo@dcewyv yia Tnv afloAdynan g TTapEXOUEVN
EVEPYEIDG aTTd TO BiKTUO.

e 2xedlaopog Kkar uhotroinan alyopiBuou BeATioTotoinoNng yia TV €0pean PBEATIOTWY KATAVOUWY
opTiWV.

e AZioAdynon ¢ amodoang g akpifeiag Tou auvolikou TAaigiou Trou amoteAeital amrd MCDA kai Twv
alyopiBuwv BeAtioToTroIiNONG.

o T[lapoxn cuctdoewv yia T PBEATIOTN XPAON Twv OTTOTEAEOPATWY OTNV QVTIUETWTTION EVEPYEIOKWY
TTPOKACEWV.

Auth n diaTpIBA aTTOTEAEI IO ONPAVTIKY) CUVEITQOPA OTOV TOUED TNG EVEPYEIOS Kal TNG TTEPIBAANOVTIKAG
Biwoipotntag. Kabwg aoxoAeiote e v mapaAnAn xprion MCDA kai aAyopiBuwv BeATigTomroinong, 6a ioTe
o¢ Béon va avakoAOwete 10 PENOV TNG EVEPYEIAKAG OIAVOPAG KAl VO OUVEIOQEPETE GTNV TIPOAYWYK| NG
BIwoIUNG XPAONG TWV EVEPYEIOKWY TTOPWV.

Amairnoeig:
v TVWOEIC CUTTNUATWY OTTOPATEWY
v KaAj yvwaon Tpoypaupatiauol (python)
v’ Baoikég yvwaoelg dlayeipiong evépyeiag
Ap16uég arépwv:

1

YmeuOuvog - Zroixeia emikoivwviag:

21a6n¢ ZraparémouAog, sstamatopoulos@epu.ntua.gr

EAiooaiog Zapudg, esarmas@epu.ntua.gr
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ZuykpITIK MeAétn MeB6dwv MoAukpitnpiokig AvaAuong Amoégaong yia Thv
AgloAoynon tng Exroptriic AvBpakag

Emiornuovikég lMeproyég:

Kopia Meproxn: Zuotuata Aro@docwy

Acutepetouca Meproxn: AvaAuon Acdopévy

lepiypaen:

KabBwg 0 kdopog avTipeTwTiCel augavopeves TTPOKANCEIC aTov Touéa TG KAIHATIKAS aAayAg, n peTapaon o€
Biwoiyeg TnyES evépyelag dev fAtav TToTE Mo onupavtikh. Auth n diatpiIPr Balel oTo eTikevipo Eva amd Ta
Kupiapxa Béuarta TG £TTOXNAG KOG TNV agloAdynon TG EKTTOUTIAG AvBpaka Tng evepyelakng karavaiwang. O
0TOX0G €ival oa@ng va avoiteTe 10 OPOMO YIa EVNUEPWUEVES, TIEPIBANNOVTIKWG UTTEUBUVEG aTTOPATEIG OXETIKA
e TNV evépyela. H ev Adyw d1atpifry ouvduadel Yovadikd TOUG TOHEIG TNG EVEPYEIDG, TwV JABNUATIKWY Kal T
Bewpia NG AMung amoeaoewv.

Kupiol aT6x01 NG SITTAWUATIKA:

o AZioAdynan kai etmihoyr oUyxpovwy aAAG kar edpaiwpévwy peBodwv MoAukpitnpiakrg AvaAuong yia Ty
agioAdynan g ektouTr g dvBpaka.

o Eopapuoyn twv peBoddwv MoAukpitnpiaknig Avaluong yia Tnv agloAdynon NG EKTTOUTIG AvBpaKa
OIGQOPWV TINYWVY EVEPYEIAS, CUUTTEPIAANBAVOPEVWY TWV OPUKTWY KOUTIKWY, TWV AVOVEWCIHWY TTNYWV
KOl TwV avadUOPEVWV TEXVOAOYIWV.

e Aiggaywyr GUYKPITIKAS avéAuang yia Tov KaBopiopud Twv aduvapiwy Kal Twv duvapewy kabe pebodou.

Amairioeig:
v TVWOEIg GUTTNUATWY ATTOPATEWY
v KaAf yvwaon mpoypappatiauou (python, matlab)
Ap16ué¢ arépwv:

1

YmeuOuvog - Zroixeia emikoivwviag:

21d46n¢ ZraparémouAog, sstamatopoulos@epu.ntua.gr



Deploying a Smart Energy Home System in a Distributed Cloud Environment
Utilizing Data from IoT Devices

Emornuovikég Mepioyég:

Kopia Meproxn: MAnpogopiakd ZuoTthuata
Acutepetouoa Meproxn: Energy Monitoring
lepiypaen:

To Energy Home System (EHS) amoteAei éva oAokAnpwyévo aUaTnua Tou TTepIAaPBAVEl TV EYKATACTACT KAl
AeiToupyia £cutrvv eAeykTwv (controllers) rou ouvdéoval o€ Eva TOTTIKG KAEIOTO dikTuo Wi-Fi. AuToi 01 EAEYKTEG
AeiToupyoUv uTTIO Tov EAEyXO €VOG TTPOTAPPOCHEVOU AOYIGUIKOU, TO OTTOIO ETTITPETTEI TOV ECUTIVO XEIPITHO TwV
ouoTNUATWY WOENG Kal BépUavong Tou KTnpiou. XpnoIUOTIOIWVTAG EAEYKTEG Kal aiaBnTipeg loT, o1 otoiol
ouvdéovtal o€ Evav pikpoUToAoyIoTh, To0 EHS epapudlel Tpokabopiopéva aevapia £COIKOVOUNGNS EVEPYEIQG
KOl EVEPYEIOKIS ATTODOTIKOTNTAG, ETITPETTOVTAG TNV KATAYPAPA KaI BEATIOTN DlaxeipIon TG EVEPYEIAS OTO OTTITI.
H mapoloa dimAwparikn epyacia eTalel TV €MEKTAOINOTNTA Tou EHS pe v evowpatwon evdg Cloud
Infrastructure aTo omoio Ba @IAotevouvTal GAEC oI UTINPEETiEC ToU CUOTAUATOS ¢ac@aAi(ovtag agiomiaTia,
ao@aAcIa Kal TTpooTaaia.

AéCeig - kAe1di1a: Energy Home System (EHS), Cloud Infrastructure, 10T
Amairnoeig:

v ApiaTeg yvwaelg Scripting Languages (Bash, Python)
v Apiatn yvwan Docker kai Kubernetes
v EmBupntég yvwaeig Open Source TexvoAoyiwv yia logging

Api16ué¢ aropwv:
1

YmeuOuvog - Zroixeia emikoivwviag:

BaoiAn¢ MiyaAakémouAog, vmichalakopoulos@epu.ntua.gr

lNwpyog¢ Kopumakng, gkorbakis@epu.ntua.qr

lwavvng Mamiag ,jpapias@epu.ntua.qgr
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Mp6RAewn dlokoTTAS nAekTPOdOTNONG HE XpNon oAyopiBuwv Texvntig
Nonpoouivng

Emiornuovikég lMeproyég:
Kopia Neproxn: Texvnt Nonuoouvn
Acutepetouca Meproxn: MNMAnpogopiaka ouoThuaTa

lepiypaen:

H d1akotA TTapoxrs NAEKTPIKAG EVEPYEIAS a€ Evav OIKIOUO/TTOAN/KTAPIO (TT.X. VOOOKOEI, dNUOCIEC UTINPETIEC,
vNaId KATT.) UTTOPE va £XEI KATAOTPOPIKA ATTOTEAETUATA AVAPOPIKA PE TNV OIKOVOUia, TNV ac@AAEIa AN Kal
TNV UYEIO TWV avBpwItwy £VO¢ TOTTOU.

Me v avamruén g Texvntig NonuooUvng Ta teAeutaia xpovia, aAd Kal Tn peyaAUTEPN GUYKEVTPWON
OedopEvwy avaopikd pe TV KatavaAwan Kal {ATNON NAEKTPIKAG EVEPYEING, N AVATITUEN EVOG WOVTEAOU TTOU
TpoPAETTEl TV MIBaVOTNTA DIAKOTIAS NAEKTPOBATNONG Eival Y oNUAVTIKS) TTPOKANGN Kal n uAoTroinan Tou Ba
BonBouae TIG koIVwVieg, TIC dNUOTIEC apXEC, AANG KOl GANOUG EUTTAEKOUEVOUC,

210 TAQicl0 TG dImAwpaTikAg, o/n eoItnTg/Tpia Ba kAnBei va uhotroifoel ekTevr| BIBAIOYPAQIKA avaokoToN
oXeTIkd pe v TexvnA NonuoaUvn kai Tn XpAon autic aTnv diepelvnaon dIAKOTTWY NAEKTPOdOTNONG: dedopéva
TIOU aTTaITOUVTal, HOVTEAD TTOU €XOouv avarrTuxBei KATT. ZTn ouvéxela, o/n @oItntAg/Tpia Ba emIAéEEl ammod Tn
BiBAIoypagia To aUvoho dedopévy T0 0TT0I0 Eival TTANPECTEPO Kal Ba avamTugel Ta dIKG Tou JOVTEAA yia TV
mPOPAewn TG mBavoTnTag d1aKOTAG TNG NAEKTPOdATNONG. TEAOG, Ba {NTNBEi va dnuioupynBei pia diETTagn Kal
N KataAAnAn diaAeIToupyIKOTNTA yia TV TTOPOUCIACT) KAI OTITIKOTIOINGT TWV OTTOTEAETUATWV (TT.X. XAPTNG).

Amairioeig:

KaAf yvwaon ayyAikwy

KaAj yvwaon AVTIKEIEVOOTPAPOUS KAl ZUvapTnaIaKoU TTPOYPAUUATIOUOU
ApioTn yvwan Python

KaAj yvwon Mnxavikng pdénong

TApnon Tou XpovodiaypauuaTog

KateUBuvan TAnpogopIkA

M.O. TepaopEVWY PaBnudtwy Tavw atoé 7.5

AN N N N NN

Ap16ué¢ arépwv:
1
YmeuOuvog - Zroixeia emikoivwviag:

Kwvoravrivo¢ AAe§akng, kalexakis@epu.ntua.gr

Epyaaripio Zuatnudiwv Amopdaewv kai Aioiknang, 20¢ 6pogog MaAaiol Kripiou 2xoAr¢ HAsktpoAdywv Mnyavikwy kai
Mnyavikwv Ymodoyiotwy, pageio 2.2.8
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O poAog Tng Texvntig Nonpoouvng otnv EmiAoyn BéATioTwy Mapeufacewy
yia Tnv Evepyeiakni AvaBaduion Kripiwv: Mia BiBAioypa@iki Avaokotnon

Emiornuovikég lMeproyég:
Kopia Neproxn: Texvnt Nonuoouvn
Acutepetouca Meproxn: Anuioupyia TOAITIKWY

lepiypaen:

Avtipetwi(ovtag TTayKOOUIES TTPOKANTEIC OTTWG N KAIpATIKA aAAayr| Kal n augnuévn KatavaAwaon evEpYEIQg,
OO Kl TIEPITTOTEPO AUEAVETAI N TIPOCTIABEI VA KATAGTOUV Ta TTAAIG KTipIa TTI0 EVEPYEIOKA ATTODOTIKA PETW
avakaivioewv. Evag améd toug kUpioug atoxoug g Eupwrraikis Evwaong eivar va emrayivel Tov pubuo
avakaiviong Twv KTipiwv, BEATIWVOVTAG £T01 TV EVEPYEIOKT TOUG ATTODOTIKOTNTO.

Evroutoig, n Ajyn amo@dcewv yia Tnv KAAUTEPN TTPOCEYYION avakaiviong Oev €ival €UKOAn umoBean.
Y1rapyouv TTOANG kpITpIa TTou TTPETTEN va An@BoUv utrdyn, 6TTWE N evepyelakn amddoan, n amodoTikOTnTa o€
oxéon pe 10 KOOTOG Kal 0 TePIBAANOVTIKOG avTikturog. Kd&Be miBaviy AUon Tpoo@épel SIapOpeTIKA
TTAEOVEKTANATA Kal QVTIPETWTTICEI DIAPOPES TTPOKANTEIC. 2TV TTPAEN, KABE £TIAOYI avakaiviong €ival HovadIkn
Kl omraitel piar ATrTopePA avaAuaon Twv VOANAKTIKWY ETTIAOYWV Kal TwV EMITITWOEWY Toug. ETol, n diadikaaia
auth yivetal pia moAudidaTarn mpdkAnon TTou ataiTei ASTIToUEPr| €GETaaN Kal aofapr) okéwn.

21 dImAwyartik aut, o/n @oItntAg/Tpia Ba egeTdoel Aetrmopepwg TIG peBodoug Texvntr¢ Nonuoouvng Tou
€xouv TrapouaiaaTei ot BIBAIOypagia yia Tnv Aoy TG KATAAANASTEPNG Evepyelakng avaBabuiong o€ KTipia.
ZUYKEKPIPEVA, Ba ETTIKEVIPWOEI OTNV €KTIUNON NG aKPIPEIag, Twv HOVTEAWV Kal Twv OedOPEVWV TTOU
xpnoiyotroiotvtar amd kdbe péBodo. Karapxag, Ba dietoxOei pia ektevig BiBAoypagik avaokotnon,
karaypd@eovtag kal avaAUovTag TIG DIAPOPES TEXVIKES KAl TTPOCEYYITEIS TTOU TTPOTEIVOVTAL. T0 ETTOPEVO OTADIO,
o1 péBodoi Ba kararayBouv kal Ba agioAoynBolv We BAan v akpieid Toug, Ta POVTEA TTOU XPNOIUOTIOI0UV
KQI TNV TTO10TNTA TWV OEDOUEVWV TTOU AVAAUOUV.

Amairnoeig:

v Kahj yvwaon ayyAikwv

v Auonpn Tpnan Tou XpovodiaypdupaTog
Api16uég¢ arépwv: 1

1

YmeuOuvog - Zroixeia emikoivwviag:

Kwvoravrivog AAe§akng kalexakis@epu.ntua.qr

Epyaaripio Zuatnudiwv Amopdaewv kai Aioiknang, 20¢ 6pogog MaAaiol Kripiou 2xoAr¢ HAsktpoAdywv Mnyavikwy kai
Mnyavikwv YmoAoyiotwy, pageio 2.2.8
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MpofAEweig xpovooelpwy o€ ECUTTVA DIiKTUO NAEKTPIKNAG EVEPYEING HE TEXVIKEG
BaBiaig pabnong yia TPORAETTTIKA cUVTAPNON

Emiornuovikég lMeproyég:

Kopia Neproxn: Mnxavikr pdénaon, BaBid Neupwvika Aiktua, MpofAéweig, Poég 10x00g, Smart Grid
Acutepetouoa Meproxn: Emyxeipnoiakn Epeuva, ZuoTtiuata ATogdocwy
lepiypaen:

To 2023 Bpiokel Tv Texvnm NonuoaUvn GTNV TTPWTN YPAUUI TOU YN@IOKOU PETACKNKATICUOU TOU TOPED TNG
evépyelag. H evepyelakn Brounyavia emevouel e Texvoloyieg TexvntAg vonuoouvng Adyw g duvatdtntdg Toug
va avTaTrokpiBolv oTi¢ augavoueveg avaykes TPORAeWNG evepyelokwy PeyeBwv aTo TTAQiCIO EvOg £CuTTvou
EVEPYEIOKOU BIKTUOU OTTOU TrapaTnpeital PeyaAn dieiocduan avavEWTIUWY TINYWY EVEPYEIOG KOl CUCCWPEUTWY
OAG kal ekTeTapévn xprion smart meters. Mia akdun avaduduevn texvoloyia pe epapuoyég ato smart grid ival
auth Twv Ynelakwv avtiypdewy (Digital Twins) Ta otroia amoteAoUv pia TOTH POVTIEAOTIOINGT TTPAYHATIKWY
OIKTUWV UVOdEUBUEVN ATTO TTPAYMATIKA dedopEva PETPNTWV KAl TTPoCoOoPOIWTEG. Ta Digital Twins gTo TTAQiC10
Tou smart grid emiTpémmouy, peTagl AMwy, Tv TTPOANTITIKA cuvTipnaon (predictive maintenance) Tou dIKTUOU N
OTToi OTTOOKOTIEI OTNV €AaYIOTOTIOINON Tou KéaTOUG aUVTAPNONS AAAG Kail Tou Xpdvou Jn Acitoupyiag Adyw
BAGBNG (downtime) Twv UTTOCUCTNUATWY TOU.

21 dImAwpaTikf auth apxiké Ba TpayuaTtotoindei pia avackdtnon Kai YeAETn PIBAIOYpa@iag OTIG TEXVIKES
mpoPAEwewv (ML, DL), ota Trapévta epyaAeia machine learning operations (MLOps), kaBwg kai o€ epyaleia
TTPOCOUOIWCTEWY NAEKTPIKAG evEPYEIag (e.9. DPSim, PyPSA). 21 guvéxela, Ba akoAouBAOEl EQapuoyr| Twv
Traparmavw uebddwv pe xpnon umapxdviwv epyaieiwv MLOps (MLflow, DeepTSF, Open-meteo) o€ gUvoAo
OcdopEvwy TTOU aQopd XPOVOOEIPEG I0XUOG NAEKTPIKAG €VEPYEIAG Kal OUANEyeTal amd smart meters
(mapaywyn/Aton karavaAwtwv/ewtoBoAtaikwy) o1o TAaioio evog smart grid. Oa yivel, emiong, xpAon
OUppETARANTWY (peTEwpOAOYIKES TIPOPBAEWEIG). Me Ta amroTeAéopaTa Twv TTApATIavw TTPORAEWEWV TNG 1I0XUOG,
Ba mpayuatotroinBei TTPOPAETITIKY) TTPOTOUOIWGN POWV I0XU0E HE XpAaN Tou DPSim, Tou Ba odnyARoel aTnv
eCaywyn GAwv PeyebBwy eviog Tou BIKTUOU (pEUpATa, TAOEIC, Ywvieg). TeAIKG OTOXO TNG TTPOCOMNOIWANG
amoteAei n dnuioupyia evog autopaTotroinuévou epyaAsiou TTPORAETITIKAG ouvTAPNONG TTou Ba TTpofaivel OTIg
KatdMnAe¢ Trpotdoelc Otav Ta peyeBn evdiagépoviog Eemepvdve Trpokabopiopéva dpla. H Tapouca
dimAwparikA Ba yivel Ye ouvettiBAewn Tou TavemoTnuiou RWTH Aachen tng Mepuaviag.

Amairioeig:

Baoikég évvoleg SIKTUWV NAEKTPIKAS EVEPYEIQGS

EmBupnt efoikeiwon pe ekTipnan powv 10xU0G (apiBunTikéS péBodol alykAiong — péBodog Newton Raphson KTA.)

E¢oikeiwan e TexvikéG TTPORAEWewWV.

Kaho utdfabpo oe mBavotnTeEG Kal OTATIOTIKY (€COIKEIWON WE YVWOTEC OTATIOTIKEG KATAVOWES, O.T.TT., O.K.T.,

EKTIMATPIES PEYIOTNG TTIBAVOPAVEIQG).

E¢oikeiwan pe alyopibuoug Mnxavikrg Mabnang (logistic regression, kNN, SVM, naive Bayes, kMeans, Expectation

Maximization).

v Etoikeiwan pe évvoieg BaBiag Mabnang (multilayer perceptron, loss functions, gradient descent, back propagation,
RNN, CNN).

v" Kahf yvwon python (pandas, numpy, sklearn) kai emBuunth yvwon Pytorch.

v EmBupuntA yvwan docker.

v Aueon évapgn, uwnAf dioBeaipdTTO, TAPNON XPOVOdIaypAHHATOG.

AN

AN

ApiBudc arépwv:
1
YmeuOuvog - Zroixeia emkoivwviag:

©co0b60onc¢ Mouvrpidng, tpountridis@epu.ntua.qgr

ZwtRpng NeAékng, spelekis@epu.ntua.qgr



https://www.fein-aachen.org/en/projects/dpsim/
https://pypsa.org/
https://github.com/pelekhs/mlflow-server
https://github.com/I-NERGY/DeepTSF
https://open-meteo.com/
mailto:tpountridis@epu.ntua.gr
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MpoRAewn TapaywynS NAEKTPIKNG EVEPYEIOG OTTO OAVAVEWOIUNEG TINYES
evépyelag faoel dedopévwy Kalpou

Emiornuovikég Mepioxég:

Kupia Meproxn: AvaAuon dedopévwy, MpoBAemtika povTéAa, Evépyeia
Aeutepetouoa Meploxn: ZuoThUaTa ATTOQATEWY

lepiypaen:

H mpdPAcyn TOU KaIpoU, 0 omoiog emnpeddel dueoa v Trapaywyn evépyeiag amd AME, amoreholoe
Tapadooiakd éva dUoKoho TTPOPANua Tpog eTTiAuan TTou amaiTei Twv cuvduaoud TTOMWY dIAPOPETIKWY
Oedopévwy, PoBnUATIKWY HoVTEAWY Kal TV epunveia autwy. Av kai TTOMA BApata €xouv KaAuebei TTpog T
kaTeUBuvan Piag akpIBEaTepns TTPORAEWNGS, N BUVAUIKOTNTO TOU QGAIVOPEVOU Kal N @UoN Tou TTPOBARNATOS
ONUIOUPYE APKETES TIEPITITWOEIG OTTOU N £CEAIEN TOU Qaivouévou atmokAivel TG TIPOPBAEWNG, EITE € pia upuTEPN
YEWYPAQIKA TTEPIOXN| €iTE O TOTTIKA KAiJoka. H TpOBAEWn TNG TTapaywynG EVEPYEIOS ATTOTEAET WIa KPIOTUN
dlepyaaia yia v ayopd TnG EVEPYEIAS TTOU GUUUETEXEI HETOGU AMwWY Kal aTnv TIponuepiaia TTPORBAEWN TIUAG
NG evépyelag. EkTOg Gpwe TG Tponuepialag TPORAEYNG, N TTPORBAEWN TG TTOPAYWYAG TNV idia NEEPa KPIVETAl
TOAU onUavTIK KABWw¢ WTTopEi va Kivntotroinael £ykaipa AMoUG unxaviouoUg Trapaywyns evEPYEIag,
aTroQeUyoVTag 0 SUOKOAES 1) KOOTOROPES AUTEIG TEAEUTAING OTIVHAG.

210 TAaiola Tng dimAwpatikAc epyaciag, Ba mpayuaromoinBei peAéTn kai avaAuon Twv dl10BéoIpwy
TANPoQopIWV Kal peBodoroyiwv, waTe va aglomroinBolv 10Topikd dedopéva TTapaywyns NAEKTPIKAG EVEPYEIDG
amé AlNE og ouvduaopd pe ta avrioToixa deAtia Tpdyvwong Kaipou kai dedopéva amd UETEWPOAOYIKOUG
0T0aBpoUG yia TNV TTPORAEWN TG evdonuepialag TTapaywyng evépyelag amd AlE.

Amairioeig:
v KaAf yvwaon TpoypauuaTtiohol

v EmBupnt efoikeiwan e TeXVIKES Kal Epyaheia avaluang Gedopévwy
v" TloAU kaAf yvwaon AyyAiKwy

Ap16ué¢ arépwv:

1

YmeuOuvog - Zroixeia emikoivwviag:

lMNwpyog¢ AaumpdmrouAog, glampropoulos@epu.ntua.gr

Epyacrnpio 2uotnudrwy Ammopdoewv kai Aioiknong
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Wnolakég E@apuoyég otnv utrnpecia tng Evepyeiakig E§oikovopnong otov
Biopnxaviké Touéa

Emiornuovikég lMeproyég:
Kopia Neproxn: Alaxeipion Evépyeiag
Mepiypaen:

O1 Biounxavieg Taykoopiwg PpéBnkav 10 2022 umPOOTA O€ €va evepyelokd oTaupodpdul. O emeiywv
XAPOKTAPAS TNG KAIWATIKAS aAAayAg amraitei dpaan amd OAeC TIC TTAEUPEC - T Blounxavia, TIC KUBEPVATEIS Kall
TV Kovwvia Twv TToAITwv. O evepyelakéS EMEIYEIC, 01 0TToIES TTPOKARBNKAY aTTd TNV ATTWAEIN TWV PWOIKWY
TTpouNBeIwY TIETpeAaiou Kal QUOIKOU agpiou PeTa TV E10BoAR aTtnv Oukpavia Tov Pepoudipio Tou 2022, éxouv
0dnynoel o€ aveAaoTIKES TTIECEIS KAl VEEG TTPOKANTEIC YIO TNV EVEPYEIOKA AOQAAEIQ, TTOU ETTITEIVOUV AUTOV TOV
eTmeiyovTa Xapaktpa. H BeATiwan TG evepyeIaknG amodoTIKOTNTAG OTTOTEAET IO OVEKUETAAAEUTN EUKaIpia yIa
N Meiwan 1600 Tou KOOTOUG 600 Kal Twv EKTTOUTTWV. Ev €l yivel ueyaAn oulAtnan OXETIKA WE TO TTWG
MTTOPOUV 01 18IWTES VO GUUBAAOUV OTNV £E0IKOVOUNGT EVEPYEIOG KAI TIWG OI KATAVAAWTEG HTTOPOUV va Adouv
METPO Y10 VO PEIWOOUV TOUG AOYOPIOOUOUG TOUG, O ONMAVTIKEG duvatoTNTEG BEATIWONG TNG EVEPYEIAKNAG
a1ed00Ng Kal Tou KOaToug aTn Blounxavia éxouv AaBel Aiyotepn mpogoxr. 21a TAaicla NG dIAwpaTIKAG Ba
YiVEl KaTaypa®n Kal avaAuon Twv Yn@IoKwy EQappoywy otnv utinpeaia e Evepyelakig E¢oikovounong aTtov
Biounxaviké Topéa mou dUvavral va Welwvouy Ta kOOTn Trapaywyns kai Asimoupyiag, va evioxUouv Tnv
a1rod0TIKOTNTA TOU HNXaVOAOYIKOU €EOTTAIONOU, va BeATIWVOUV Tnv €0puBun Acitoupyia Twv KTIPIOKWY
gyKaTaoTaoewy, kal avapaduifouv Tnv oidtnTa Tou epyaciakoU TePIBAAOVTOC. AUTEC O EQUPHOYES HTTOPOUV
va TrepIAPBAavouv ECUTIVEG EQAPUOYEG yia TN aUANoyr|, avaAuan kai eTTECEpyaaia dEQOPEVWV OXETIKWY WE TN
XPAoN EVEPYEIQG, PEXPI oUCTAPATA TTOPAKOAOUBNONG powv KATavaAwaONG, KATAVOUNG Kal BIAVOPAG EVEPYEINS
(ava ouokeur), doun 1 olOTUA), Kal amd wnelakéG TTAATOpUEG amoBrikeuang/ameikdviong dedopévwy,
OUOTAUATO EVNPEPWONG YIa TNV avAyKn TIPOANTITIKAG auvtpnong (predictive maintenance), emdiopbwaong )
QVTIKATAOTAONG €COTTAIOMOU WEXP! TEXVIKEG TTAPEUPATEIS KAl TTPOCAPUOYEG avd pnxavnua i oUoTUa Kal
wne1aka epyaleia pdBAEWNG Kal OIKOVOUIKOU TTPOYPAPKATICHOU.

Amairnoeig:

v Auonpn Tipnan Xpovodiaypduuatog

v Kahf F'van AyyAikwv

v Tvwaoeig Zuotnudtwy Alayeipiong Evépyeiag
ApiBudé¢ aréuwyv.

1

YmeuOuvog - Zroixeia emikoivwviag:

Boupyidng NikéAaog, nvourgidis@epu.ntua.gr

AnuntpakémouAog Anunitpiog, ddimitrakopoulos@epu.ntua.qgr
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MpofAEweig Xxpovooeipwy e XPAON MNXAVIKAS HABNONG KOl TTPOCOMOIWGN
POWV 10XU0G Yyia TNV TTPORAETITIKA cuvTNPNON £SUTTVWYV JIKTUWV NAEKTPIKAG
EVEPYEING

Emiornuovikég Meproyég:

Kopia Meproxn: Mnxaviki pdbnaon, Babid Neupwvikd Aiktua, MpoAéweig, Poég 10x00g, Smart Grid
Acutepetouca Meproxn: Emxeipnoiakn Epeuva, ZuoTtiuata ATopdocwy

lepiypaen:

To 2023 Bpiokel v Texvnt NonuoaUvn aTnv TIPWTN YPOUKK TOU YN@IOKOU PETAOXNUATIOHOU TOU TOPEQ TNG EVEPYEITC.
H evepyeiakn Blounxavia emevdlel o€ TexVoAoyieg TexvnThg vonuoalvng Adyw g duvardTnTtdg Toug va aviaTmokpiBoly
oTIG augavdpeves avaykes TTPORAEWNG evepyelakwy Weyebwy aTo TAaiolo evdg éEutivou evepyelakoU BikTuou &trou
Traparnpeital PeyaAn dicicduan avavewaIpwy TTNYWY EVEPYEIOS KAl CUCCWPEUTWY OAAG Kal EKTETAUEVN Xpron smart
meters. Mia aképn avadudpevn TexvoAoyia pe epapupoyEg aTo smart grid eival auth Twv wnelakwy avtiypaewv (Digital
Twins) Ta otoia amoTeAoUv pia TaTr WovieAoTroinan TpayuaTiKwy OIKTUwV ouvodeudpevn amd TrpayuaTiké dedopéva
HETPNTWY KaI TipocopoiwTég. Ta Digital Twins oT1o TAdigIo Tou smart grid emTpéTouy, PETAEU GAAwY, TNV TIPOANTITIKA
ouvthpnon (predictive maintenance) Tou SIKTUOU N OTTOIG ATTOCKOTIEI GTNV EAAXIOTOTIOINGN TOU KOOTOUG GUVTAPNONG
aAAG Kal Tou Xpévou pn Asitoupyiag Adyw BAGBNG (downtime) Twv UTTOGUGTNUATWY TOU.

21N drmAwyaTIKA auTh apxika Ba TpayuarotoinBei Yia avaokoTnan Kai JeAETN BIPAIoypagiag oTig TEXVIKES TTPORAEWewv
(ML, DL), ota mapdvta epyaAeia machine learning operations (MLOps), kaBw¢ kai g€ epyaAeia TPOCOUOIWTEWY
NAEKTPIKAG evEpyeiag (e.g. DPSim, PyPSA). Z1n cuvéxeia, Ba akoAouBroel epapuoyr Twv Taparmdvw Yebddwv ye xpion
utrapxoviwv epyaleiwv MLOps (MLflow, DeepTSF, Open-meteo) o€ aivoho dedopévwy TTou agopd XpovooeipES 10XU0G
NAEKTPIKAG evEpyeEIag Kal GUAEyeTal amé smart meters (Trapaywyn/ZATnon karavaAwTwv/ewToBoATaikwy) ato TAaialo
evog smart grid. Oa yivel, emiong, xpAon oupueTaBAnTwy (petewpoAoyikés TPoPAEwelg). Me Ta amoTeAéouara Twv
Trapatdvw TTpoPAEwewv TG 10%00G, Ba TTpayuaTtotoindei TPoPAETITIKA TTPOGOOIWaN powv 10X00G e ¥prion Tou DPSIm,
mou Ba odnynoel oty eCaywyry AMwv peyeBwv evidg Tou dikTou (pelpara, TAoEIG, ywvieg). TeAikd GTéX0 NG
TpoCOpoiwoNG amoTeAei n dnuioupyia evog auTtoparoTroinuévou epyaeiou TTPORAETITIKAS auvTrhpnong Tou Ba TTpopaivel
OTIG KATAAANAEG TTPOTACEIG OTAV TA PEYEDN evdiagépovTog EeTrepvave TTpokabBopiapéva dpla. H mapoloa dimmAwpariki Ba
yivel ye auveiBAewn Tou mavetmiotnuiou RWTH Aachen 1n¢ Mepuaviag.

Amairioeig:
v Booikég Evvoleg DIKTUWV NAEKTPIKAG EVEPYEIDS
v EmBuunt €oikeiwan We ekTipnan powv 10X0U0¢ (apiBunTikES WéBodol alykhiong — uéBodog Newton Raphson KTA.)
v Eoikeiwan pe TexvIKES TIPORAEWEWV.
v Kaho uméBabpo e mOavotnTEG KOl OTATIOTIKA (€§0IKEIWON HE YVWOTEG OTATIOTIKEG KATAVOMEG, O.TT.TT., O.K.TT.,

EKTIUATPIES PEYIOTNG TTIBavoQavelag).

AN

E¢oikeiwan pe ahyopibuoug Mnxavikic MaBnaong (logistic regression, kNN, SVM, naive Bayes, kMeans, Expectation
Maximization).

v Efoikeiwon pe évvoieg BaBidg Mabnong (multilayer perceptron, loss functions, gradient descent, back propagation,
RNN, CNN).

v Kahf yvwaon python (pandas, numpy, sklearn) kai emeuunth yvwaon Pytorch.
v EmBupnth yvwaon docker.
v Aueon évapén, ugnAn SiaBecipudTNTA, THPNON XPOVODIaYPAUHATOG.
Api16ué¢ aropwv:
1

YmeuOuvog - Zroixeia emikoivwviag:

Og0d60n¢ Mouvrpidng, tpountridis@epu.ntua.gr

Zwrnpng MeAékng, spelekis@epu.ntua.qr
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MpofAEweig Xpovooelpwy 0¢€ ECUTTVA DIKTUO NAEKTPIKAG EVEPYEING ME TEXVIKES
MNXOVIKAS pdOnong ko fadidg pébnong
Emiornuovikég lMeproyég:

Kopia Meproxn: Mnxavikn pdénaon, BaBid Neupwvika Aiktua, MpofAEweig, Smart Grid
Acutepetouoa Meproxn: Emxeipnoiakn Epeuva, ZuoTtiuata ATropdocwy

Mepiypaen:

To 2023 Bpiokel v Texvnt NonuoaUvn GTNV TTPWTN YPAUUY TOU YNQIOKOU PETAOXNKATICUOU TOU TOPED TNG
evépyelag. H evepyeiakn Blopnyavia emevouel g€ Texvoloyieg TeXVNTAG vonuoauvng Adyw Tng duvatdtnTag Toug
Va avTaTToKpIBouv OTIG augavopeveg avaykes TPORAeWNG evepyelokwy PeyeBwv aTo TTAQiCI0 £vOg £CuTTvou
evepyelokoU BIKTUOU 6TTOU TTapaTnpeiTal Peyan dieioduan avavewaIuwy TTNYWVY EVEPYEIOS KAl CUCCWPEUTWY
0oAMG kal ekteTapévn xprion smart meters. O1 Texvoloyiec autéc agiomoiolv aAyopiBUoug Kail TEXVIKEG TToU
ekTeivovTal amo peBddoug TTaAIvVOpOUNaNS Kal avaAuang Xpovoaoelpwy ws Babid avadpopikd kal GUVENIKTIKG
VEUPWVIKA dikTua.

21n dImAwpaTikf auth apxikd Ba payuaTtotroindei yia avaokotnaon Kai eAETN BIBAIOYPAQIag OTIG TEXVIKEG
mpoPAEwewv (ML, DL, multivariate/global time series forecasting), aAa kar ota mapdvra epyaAeia machine
learning operations (MLOps). £1n cuvéxeia, Ba akohouBnoer efoikeiwon pe TIG TTapamavw peBddoug pe pia
atrAf EQapuoyr Toug g€ gUVOAa HEQOPEVWY TTOU OPOPOUV XPOVOOTEIPEG NAEKTPIKNAG EVEPYEIAS KAl GUAAEYOVTQI
amoé smart meters (rapaywyn/¢Atnon karavalwtwv/@wToBoAtaikwy) aTo TAdiolo evag smart grid. Emeita, Ba
TpayuaTotoinBei auykpITIKA agloAdynan ToAAaTTAWY aAyopiBuwy unxavikig Kai adidg pabnong We xpnRon
utrapxévTwy epyaieiwv MLOps (MLflow, DeepTSF, Open-meteo), pe éupacn atnv TpoaTIBéuevn agia xpriong
global kai multivariate povtéAwv TPABAEYNC XPOVOOEIPWY KABWS KaI OTN CUUTIEPIANYWN ECWTEPIKWY PETARANTWY
(TT.X. Ka1pAg).

Amairioeig:

v Bagikég £vvoleg SIKTUWV NAEKTPIKAG EVEPYEIDG.

v E£oIKeiwan Pe TEXVIKES TIPOBAEWEWV.

v' Kahé umdBabpo oe mBavoTnTeG Kal OTOTIOTIKA (€€0IKEIWAN WE YVWOTEG OTATIOTIKEG KATAVOUES, O.TI.TT.,
0.K.TT., EKTIUATPIES PEYIOTNG TTIBAVOPAVEIQQ).

v’ Efoikeiwan pe ayopibuous Mnxavikic Mabnang (logistic regression, kNN, SVM, naive Bayes, kMeans,
Expectation Maximization).

v Eoikeiwan pe évvoieg BaBiag Mabnong (multilayer perceptron, loss functions, gradient descent, back

propagation, RNN, CNN).

KaAr yvwaon python (pandas, numpy, sklearn) kai em@uunt yvwaon Pytorch.

EmBuunT yvwaon docker, miflow.

Auean évapgn, upnAi diaBeaiyonta, Mpnon xpovodiaypAuuaTog.

AN

ApiBudé¢ aréuwyv.
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BifAioypag@ikn ‘Epeuva o¢ Digital Forensic Analysis o€ diktua Kail cuoTApaTa
loT

Emornuovikég Mepioyég:

Kopia MNeproxn: Forensic Analysis, 10T, Aiktua
Acutepetouoeg Meproxég: KuPepvoaodheia
lepiypaen:

Ta ouothuarta loT Bpiokovtal TTavToU yupo pag Kai TTai¢ouv OAo Kal o anuavTikd poAo oTnv kabnuepivotntd
Hag, Ouwe Tépa amd duvardTNTEG GEPVOUV Kal KIVOUVOUC. ZuaTthuata loT auxva Bpickovral Kal oToX0og Kal
nyA KuBepvoemBéocwy. Eva pépog g diadikaciag dIa0@AaAIong Twv CUCTNUATWY auTwv gival n forensic
avahuon étou guupavTa Kail TTAnPoeopics amd emIBETEIC JaleUovTal OpYaVWVOVTAI KAl XPNOIMOTIoI00VTal yid
va dnuioupynBei Wia KaAUTEPN EIKOVA TwV ETTIBETEWY KAl TOV TPOTIWV AVTIUETWITIONG TOUG.

O atox06 ¢ dImAwUATIKAG epyaaiag eivar n diepelvnan peBodoloyiwv kai epyaleiwy forensic avaluong o€
TOPadoCIOKA CUCTAUATA KAl O TPOTIOG £Qapuoyng Toug o€ cuaTApata loT. 2uykekpigéva o @oItntig Ba
HEAETAOEI N0 UTTAPXOUOES EPEUVNTIKEG epyaoieg Tavw oTo state of the art Twv digital forensics kai
OUYKEKPIPEVO OTI €xel va Kavel e auathuata loT kai networks. Emeima Ba digpeuvioel Adn UTTAPXOUTES
£QAPHOYEC TTOU XPNOILOTTOIOUVTAI GTOV TOUED AUTO Opensource Kal Wn, Kail 0a SIEKTTEPAIWTEI HIO GUYKPITIKNA
avaluon avaueoa g€ auTEG TNG EQAPUOYEG TovidovTag TIC dUVATOTNTES KAl TOUC TTEPIOPITHOUG TouS. Oa doBei
151aiTepn Bdon oTic epapuoyég Tou €1dikeuovTal yia forensic analysis o€ dikTuo kal cuaTAuara loT. Etriong
£@doov KpIBei avaykaio o @oITNTAC Ba diEpEUVATE! TTWG EQAPHOYES TTOU OEV EIDIKEUOVTAI O€ QUTOV TOV TOWEX
kal aoxohoUvTal e o KAAOOIKEG EQapuoyEg digital forensics, ummopouv va TpotroToinBouv yia va douAEyouv
o€ autoug. Téhog Ba kAnBei va opioel pia peBodoAoyia ou Ba mepiypagel T peBodoAoyia dnuioupyiag evog
ouoTtAuartog ou Ba diektrepaiwvel pia diadikaaia digital forensic analysis.

Amairioeig:

v Kaég yvwoeig KuBepvoaa@aAeiag

v Kakég yvwoeig dikTUwv Kai ouaTnudtwy loT
v KaAég yvwoeig TTpoypapuaTiopol

Ap16ué¢ arépwv:
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‘Epeuva kot YAotroinon Federated Mnxaviky Maénon ot cuoTtiparta Trou
Baciovral o€ 0T

Emiornuovikég Mepioxég:

Kupia Meproxn: Federated Mnxaviki M&énon

Acutepevouoeg Mepioxég: Mpoypappaniopds, 10T, Aiktua, KupepvoaopaAeia
lepiypaen:

H unxaviki yanon Bpiokel epapuoyn o€ ToAudpIBua Kai d1agopeTikoU TUTTOU TTEdid, waTdOO N XPAON TNS TIG
TIEPIOOOTEPES POPEC ATTODEIKVUETAI Il IDIAITEPA ATTAITATIKA Kal ETTiITTOVN S108IKACTA. Z€ APKETES TIEPITITWOEIS
dev givan duvartr| n amdAuta Tetuxnuévn uhotroinan aAyopiBuwy unxavikag pdenang, Ayw g 1d1ohop@iag
TWV OUYKEKPIPEVWY TTEQIWV KOl TwV TTEPIOPITUWV/IBIQITEPOTATWY TTOU UTTApXouv ot autd. Eva amd Ta
OUXVOTEPA OEVAPIA TTEPIOPICHEVNG EQAPHOYAG, TTAPATNEEITAI KATA TNV HETAPOPA OEBOUEVWV OE EVO KEVTPIKO
uttoAoyIOTH, OTTOU €iTe Adyw VoUWV A/Kal Kavoviouwy i Adyw EMEIYNG TTOPWYV BIKTUOU fi/Kal UTTOAOYIOTIKAG
dUvaung, dev ival EQIKTA n uAoTToinoN KATTOI0U £Vvidiou povTéAou. To ev Aoyw TTPOBANUa amravTaral ouxva o€
ouoTtAuarta ou Baaicovtal o€ 10T, étmou dev uttapyouv TTAvTa o1 dIaBEéTiyol TTOPOI YIa T PETAPOPA KAl OTN
OuVEXEID TNV avaAuon Twv dedouévwy. Z€ auTo To onueio kaAgital va ouvdpapel n Federated unxavikr udénon,
OTTOU TO HEYOAUTEPO PEPOC TNG DIABIKACIAG EKTEAEITAI OTOUG KOMPBOUG £VOC BIKTUOU QVTi yia éva KEVTPIKO ONEIO.

210 TAaiola ¢ OImAwaTIKAG 0 @oItNTAG Ba kAnBei va uAotroinoel Péow Tou TensorFlow Federated éva
simulated ouoTnua aTo otToi0 Ba PTTOPOUV Va eQappoaTolV alydpiBuol federated unxavikig pdbnong. Ze autd
T0 oUoTNEa o0 @oITNTAG Ba TTpooTabnoel va Auael pe Tnv xprion akyopiBuwy federated pnxavikig pabnong,
TPoPAAUATA KUBEPVO-A0PAAEIOG TTOU aTToppEouV amo Tn xpon 10T GUOKEUWY, TA OTToid TTAPAdOTIaKA
avTipeTwTTiCOVTal WE TNV atmAr unxaviki paénon. Ta mpoBAjuara autd Ba kaBopioBouv katd Tn SIAPKEID TNG
dImAwpaTikAG epyaaiag, avaloya pe Tnv d1aBeoIuoTNTa dEdOUEVWY KAl aAyopiBuwy TToU pTTopolv va
uhotroinBouv aTo TTAQIC10 TOU ETTIAEYHEVOU AOYIOUIKOU.

Amairioeig:

v Kaég yvwoeig TTpoypapuaTiopuol
v Kaég yvwoeIg Pnxavikng udénang

Ap16ué¢ arépwv:
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BéAtiotn Mpo6RAeyn Popriou Evépyelag: Movréda Zovropou, Meoaiou Kai
Makpou Xpovikou OpilovTa

Emiornuovikég lMeproyég:

Kopia MNeproxn: Energy Forecasting

Aceutepetouoa Meploxn: Machine Learning, Deep Learning
lepiypaen:

H mpdBAewn Tn¢ katavaAlwaong Kai NG Trapaywyng NAEKTPIKAG evEpyelag amoTeAEl évav Kpialpo Trapdyovta
oTov Topéa dlayeipiong g evépyeiag. H Trapouca dIMAwATIKA £pyacia ammooKOTEl OTNV avATITUEN €vog
OouvOAou povTEAWV pnxavikAg/Babidg pabnong yia v TTPORAEYN evEPYEIAKWY QopPTiwV € didgopa aevdpia
e@apuoywv. Zuvdudldovtag Tn CUPTIEPIPOPA TWV KATOIKWV Kal Adupavoviag utown Tapdyovieg OTTws Ol
ETTOXIKEG TAOEIG, 01 CUVONKEG OTO ETWTEPIKO TWV KTNPiWV Kal O KAIPIKEG TUVONKES, 0 YoITNTAG KOAEiTaI va
onuioupynoel akpiBeic TTPOPAEWeIG yia Bidpopoug opidovies TPORAEWNG, CUUTTEPIAAPBAVOPEVWY  TwV
TPOPAEWEWY ETTOEVNG NUEPAG, ETTOMEVNG ERBOPAdAG Kal eTTouevou prva. O goitntig Ba avadnmoel kai Ba
xpnoigotoioel dIAPOPeS TEXVIKEG TTPORAeWNG, OTTwG TTapadociakeg peBGdoUS TTPOPRAEYNG xpdvou (auto-
regression, moving average models, ARMA kai ARIMA) kai peB6doug TEXVNTAG vOnuOoUVNG TIOU
TepIAUBAavouV TOG0 TTPOTEYYIOTIKES EBODOUS UnxavikAg LaBnang (Decision Trees, Random Forests, Support
Vector Machines kai Linear Regression) éoo kai véa poviéAa BaBidg MaBnong (Artificial Neural Networks -
ANNs, Long Short — Term Memory Networks - LSTMs, Recurrent Neural Networks - RNNs k.Am.). H
dimAwparikh epyacia Ba oupBdalel oty avamtuén BEATIOTWY oUOTNUATWY dlaxEipIoNG evEPYEIOS WEOW TNG
duvarotnTag akpIBwv TPoPBAEWewWY Kal Ayng amo@Acewy, TTPOAYOVTAS TNV EVEPYEIOKT OTTOBOTIKOTNTA KAl
BiwaioTnTO.

AéCeig-kAe1dia: Mnyavikry MdBnon (ML), BaBid MaBnon (DL)

Amairioeig:

v Eoikeiwan Pe TeVIKES Kal aAyopiBuoug Mnxavikiic Mabnang

v’ Efoikeiwan pe BIBAIoBrkes Mabnaong (Pytorch, Tensorflow, Scikit-Learn)
Ap16ué¢ arépwv:
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