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To Tprjpa Mnyavikev Owovopiag kat Awoiknong tng IToAvteyvikng ZxoArng tov Ilavemotnpioo
Avyatov, enavidpvet Kat Aettovpyet ano 1o akadnpaiko €tog 2018-19, Ilpoypappa Metantoyiakov
Zrmovdwv pe titho «Metamtoyiako Atmeopa Mnyavikev Owovopiag kat Awoiknong péowm
Epevvag» (Master by Research on Financial and Management Engineering) (PEK enavidpvong
2884/19-07-2018, 1. B’), T0 onoto odnyet oe Aimopa Metamtoytakov Znovdwv (A.M.Z.) pe titho:
«Metamroytako Atmepa Mnyavikov Owkovopiag kat Atoiknong peow Epeovag» (Master by
Research on Financial and Management Engineering).

Avtiketpevo kat otoyot too ILM.Z. eival 1) mapaymyt) KAt 1) HETAO00! YV®OOE®V, TEXVOYVOoiag,
pebodoloyiav, epyaleinv oto ympo g Epeovag tov Mnyavikeov Owovoptag kat Atoiknong.

To ILM.Z. otoxebel va Ipood®moel 0TOLG/ 0Tl AIIOPOITOLS TOL AVTIAYDVIOTIKA MAEOVEKTI|LATA,
ON®OG TNV KAVOTNTA AVAALONG Kat ovvleong MoAOIAOK®V HpoPAnpatov 1mov ovvovaloov
OANATIAOVG TOpELG TG TexVOAOoyiag, MANPOPOPIKTG, O10iKNOoNg KAt owovoptag.

Zto ILM.Z. o/1 gottnt)g/ pottrTpta KaAeital amo v Dp®Ty) PéPA Kat yia OAn ) didpkela Tov
onovd®v Tov/ g va emAESet Kat va aoyoAnbet pe éva ooykekpipévo epeovnuiko Oépa. To ILM.Z.
arotehel WOaviko mpomopno yua Owdaxtopikég omovdés. Ta mpotewvopeva Oepata epevvag
avaypag@ovtal oto NapdpTpad TG Iapodoag IPOCKANONG.

I'a mv anoxtnorn too MA.Z. anattettat n) emroyng eetaon: a) 0vo (2) vroype@ KoV pabnpdatav,
B) dvo (2) pabnuatev xat emAoOyHV DIOXPEDTIKDV, Y) EMITOXNG LIOOTNPWSN HETAIITUYIAKIG
dumepatikr|g epyaoctag pe kabapr) oLVELGPOPA OTHV ATIOKTION VEAG EMOTIHOVIKIG YV®OIS, Kabwg
Kat 0) vroPoAr) 600 (2) IPHTOTLIMV EMOTNHOVIKOV ApPp@V Ta omoia Oa mpémetl va £xoov yivet
arodeKTd, KATOIMV KPiong yla dnpooievorn 0t eyKEKPLHEVO EMOTNHOVIKO IEPLOOKO 1) Olebveg
oovedpto 1) kepdAato oe BipAio. Znpewwvetal 0Tt anapaitnty) mpodnobeon yia tnv vroBoAr) g
aitnong ek pEPoug Tov/ g PortnTr)/ PortyTPLag yid TV aSloAoynon g OUIA®PATIKYG Epyaciag,
arrote)el 1 emroyng eSeTaon ota mpoavagepopeva padrpata kadmwg xat 1) vrroPoAr} v dvo (2)
MIP®TOTLUIIMV EMOTNHOVIKOV ApOpmV.

To IT.M.Z. vhonoteitat oe meptPallov piktg dradikaotag pabnong pe mpotovreg oLVOLAOTIKEG
Pop@Eg exmaidevong, ot omoieg meptAapfavoov: a) eviatikég OlaleSelg oL MPAYPATOIOODVTAL
omv edpa tov Tpnpartog, oty apyin kdabe ddaktikng meptodov, P) nAektpovikeg dradikaoieg
ovyxpovng pabnong, pe adonoinon OXETIKNG MAATPOPHAS, MOV LIOOTNPI(EL TV EKIAIOEVTIKI)
dadikaota xatda ) dapkela OAWV TV eLOOPAd®Y OIOVO®Y T®V HOAKTIKGOV TEPLOODV KAt Y)
eCetaotikn) nepiodo mov deayetat, emiong, oty &dpa tov Tprpartog, oto téhog kabe H1OAKTIKI|g
eplodov. H mapaxolovbnon tov pabnpdreov xat n ooppetoxrn) otig kabe eidovg ekmatdenTikeg
dpaotnplotTeg, ONMG EPYATiEG, AOKIOELG K.AIL., £lVAl DITOYPEDTIKY.



To ITpoypappa eivat a) mAr)povg Qoitnong pe XPoviky) OldpKela yia v amnovopr) too MAZ.. tpia
(3) ddaxtika eSapnva, P) pePIkIg Poitnong pe XPOViKr dlapkeld yia v amnovopr) oo MAAZ..
mevte (5) O0axTikd eSapnva.

Katd to akadnpaixo €tog2018-19, Oa etoayBoovv oto [1.M.Z. «Metamtoytaxko Aimopa Mnyavikov
Owovopiag xat Atoiknong péow Epevvag» (Master by Research on Financial and Management
Engineering) xat avotato opto tpiavta (30) petamtoyiakol/ g ottnteg/ Qo Tples.

E\dyxioteg tomikeg npotnobéoetg yia etoaywyt) oto ILM.Z. ooppova pe 1o apbpo 34 tov N. 4485/17
etvat nroyto/ dimepa, a’ KOKAOL OIIoLOMV KAt 1] EMAPKI|G YVAOOT] ldg TODAAYIOTOV YA®OOAG IIEpaV
¢ yAwooag de€aymyr)g too ILM.Z.

o ILM.Z. vyivovtat Oextoi/ég mroxovxor/Ounhopatovxot Tunpateov IToloteyveiwv,
IMavemotnpiov xat Tpnpdatev Avotatev Ztpatetikov Exnatdevtikov Idpopdatev (AZEI) g
npedarrg, opotay®v avayveplopéveov Idpopatov g allodamrg, xabwg xat mToylovyot
Tpnpdrev TEI oovagovg yvwotikod avtiketpévoo. Emiong, yivovtatr Oextoi/ég emi mtoyiom
gottnteg/ pottnTpleg TV Idopvpdtmv g nuedarr)g vro v npoituodeor Ot Oa éxovv OAoKANP®OEL
TG DIIOXPEDOELG TOLG Kat Oa £xovv mpookopioetl oxetikr) Befaimon kat peta ) Andn g pobeopiag
LIIOPOANG TOV OKAIOAOYNTIK®V, OMM®OONIIOTE OP®OG PEXPL TNV NUEEPOPNVIA EYYPAPNG TOVG OTO
ILM.Z.

INa v napaxolovbnon tov ILM.Z. mpoPAémetatr 1 xataPolry Owddaxtpwv, 11 omoia
npaypatonoteitat mpwv v évapdn pabnpatov too A’ E€apr)voo, oopgova pe Tong Opovg Kat Tig
npobdnobéoetg mov opifovrat amod to Nopo 4485/17, vyoog 1.000€.

ZTO0G PETAITOXIAKOVG/ € POITNTEG/ PotTTPlEg MApPExeTal aplpog vIOTPoPL®Y, Ovvatotnta
dwpedv oltong Kat oteyaong obpeeva pe ta npoPAenopeva oto Nopo xat otoog Kavoviopoog-
Aniogpdaoetg tov Idpoparog.

H emoyn) tov Metantoyiakeov Pottntpiov/Porttpiev yivetat pe ooVeKTipnon TV eSrg Kopimg
KPLUInplov:

Katnyopia nroyiov/durhoparog
Babpog mtoyioo/duepatog, Padpoloyia ota padhipata Ta OXETIKA PE TO YVOOTIKO
avtikeipevo too [IMZ, ypovog mov amatt)Onke yla v Ktjon Tov Kdt emdoorn) oe
Sum\epartikr) epyaoctia (01mov poPALneTat otov IP®TO KOKAO OIIoud®V)
e Epevvnrtir) 1) enayyeApatiki) 0paotnplotnta OXETIKI] HE T avikeipevo too ITLM.Z.
e Zuvévtendn vmoyneiov.
Zovonoloyifovtat GAAd el0tKd IPooovTd, ON®G PETANITOXIAKOL TITAOL KAl €101KEG YVMOELS,
KATOX1] £0K®V MOTOMOUTIKOV, KAO®Mg KAt 1] OUVOALKI] £KOVA KAl IPOOOIIKOTNTA TOL/ NG
kdafe vnoyngeiov/vnmoyneiag. Emiong, Oa ovvextipnboov toxov Onpootedoetg, ovyypapikn
dpaotnprotnta Kabmg Kat 01 CLOTATIKES EMOTONEG.

2T1) ODVEXELD, Ol DIIOWIPLOL/ DIIOWTPLEG TIOL TANPOVLV TIG TLIKEG Ipovtodéoelg Oa KAnbobdv oe
ovovevtedielg oo Oa npaypatonowmBody oty €dpa tov Tpnpatog (mapexetat n dovatoTTa 1)
oovevtevdn va npaypatornoudet pe ) xprion VE@V TeEXVOAOYL®V), 0 XPOVIKO dtaotnpa mmov Oa
yveotonoufei otovg/ otig vmoyngiovg/ eg xat Oa avaptndet otnv IotooeAida tov Tprpatog.

H vroBol tov attfjoemv etvat péxpt tv Kopraxn 30/09/2018.

Ot evbuagepopevor/eg mpéret va vIoBANOLY TV DIOYNPLOTTA TOVG HEO® TOL NAEKTPOVIKOD
OLOTHPLATOG «NAYTIAOZ» oL [Tavemotnpioo Avyaioo ot dtevbovon:
https:/ /nautilus.aegean.gr/ pexpt tig 30/09/2018 xar @pa 23:59, apov akoAovbrjoovV IPOoeKTIKA
T o0nyieg 10V IIEPIEXOVTAL oto eyxepidlo Xprong:
https:/ /nautilus.aegean.gr/applicant_ manual.pdf

Ot vnooyn@lor/eg kalovvtat va vroPalovv epnpobeopa Ttad MAPAKAT®  OKAONOYNTIKA
NAEKTpOVIKA:



1. Attnon viooAr)g vroyn@otntag,
2. Avalotiko Blioypaguo Znpetopa,

3. MovooeAido keipevo oto omoio Oa tekpnpuwvetrat 11 BovAnorn kat ta xivnrpa tov/Tng
vroyngiov/vroyneilag ya myv ewoaymyr) Tov/ mg oto ovykekpipévo ILM.Z.,
4. dototumia titA@v ormovdav 1) BePaiwon mepdtmong Zmovdamv (01 KAToxXot TITA@V OIIovd®V

G aA\odarmg o@etAovY Va MPOOKOPIooLY TV avayveplon tithoo toog amd 1o AOATAIL
obppova pe to ap.34, map. 7 tov N. 4485/17),
5. Potoronia avalvtikrg padpoloyiag pe axppn M.O.,

6. Avtitonno Aunepatir|g/ITtoxwaxng Epyaoiag pe Oépa covagég pe 1o avrtikeipevo tov
IIMZ (epooov ekriov1)Onke) oe Yn@lakr poper) (eav vIdpyet),

7. dototourmia, TV dVO OYPeV, TG ACTOVOHLKI|G TALTOTITAG TOV/ TG LIIOYTPilov / VITOY Piag,

8. Avo (2) ovotatikeg emMOTOAEG Ol OTIOleG ATTOOTEANOVTAL NAEKTPOVIKA HECH TG MAATPOPHAS
Nautilus a6 tov/ v vnoypdgovta/vnoypapovoa ant®y,

9. [Twotonmom ko yAwooopdabeiag ayyAikng yAoooag, emuiedov B2 (emonpaiverar ot

npobrobeon yla v emAoyr) anotelel 1) ENAPKIG YV®OOL] PLaG TODAIXIOTOV YA®OOAS MEPAV THG
yAwooag deSaywyr|g oo [IMZ, ovpgpmva pe to apbpo 34 map. 2 tov N. 4485/17)

10. Emotnpovikég Onpootedoelg Kat Slakpioelg oe Yn@lakl pop@r| (eav vrdpyxovv),

11.  AmodelkTiKd eNayyeAPATIKI|G I} EPEDVITIKIG ERIIEIPLAG (EAV DIIAPYOLY),

12.  Ovvnoyr@rot/ vroyrpleg priopoovy va katabéooov xabe GANO oToL elo IOV KATA Tr) YVOH)
toug Ba ovvéPale, wote ) Emrtpomnr) AStoAoynong va oxnpatioet mnpéotepr) dmoyn).

Ta anotedéopata emAoyng tov Ynoyneiov 0a avaptndoovv oty Iotooedida tov Tprjparog,.
ITapaxaloovvtat ot evolagepopevol/ ot IPOKEIPEVOD va evijpep@Bbody yia T dopr), ToLg Kavoveg
Aettovpytag too ILM.Z. kat yia xabe B¢pa mov agopd Tov TpOmo Kat T Stadikaoia emAoyng Tovg
KAIL va AdPoov yvwor) Tov Kavoviopoo Aettovpyiag too mov eivat avaptnpevog otny 1otooeAida
tov Tprparog.

ITeproootepeg mAnpogopieg:

IFpappateia TTM.Z. TnA.: 2271035432 1ig opeg 09:00 - 15:00 1) omv nlextpoviky devbovon:
medmode_gram@chios.aegean.gr 1) otnv totooeAida too ILM.Z.: http:/ /medmode.aegean.gr/

O ITpoedpog tov Tprpatog

Kaf. Aydmog ITAatr|g



ITAPAPTHMA
ITPOTEINOMENA OEMATA EPEYNAX

1. TitAog IIpotswvopevoo Otpatog Epevovag: H xprion emaolnpévig mpaypankotnrag oe
Owadikaoieg epodiaotikrg (logistics)

Ynourthog: Aepedvnon g texvoloyiag vision picking yia ) PeAtiotonoinon Stadikaoiwv oe
arro0nKevTIKOOG XDPOLG

2vvontikt) [Teprypagrn Epevovag: Ta tedevtaia ypovia 10co 1 molvmhokotnta otn diayeipion
EUIOPELPAT®V OO0 KAl Ol AVAYKeG eSLINPETNONG T®V IMEAATwV otov KAado Tev logistics exoov
aoinbet onpavtika. Ilapdayovieg omwg n avdnon tov debvodg aviay®viopov, 1 avinpévn
petapAnToOTNTA TG AYOPAS, 1 AVAYKI) Yl OLXVEG KAl PKpeg mapayyelieg kabmg Kat 1 peimor) too
KOKAOL {®11g eVOg IIPOTOVTOG, IAPOLOLALOVV ONPAVTIKEG IIPOKATNOELS OTLG £pOOIAOTIKEG AADO1dEG
TOV ETALPLOV KAl e01KOTEPA 0TI OLaXEIP1ol) TOV AIOONKELTIKOV TOVG XOPOV. AlAQAiveTal g ot
vplotapeveg pebodoloyieg kat Texvikég PeAtwotomoinong twv Owadikaowwv logistics  oe
arrofnKevTIKOOG X®POLG OV VAl IKAVEG VA AVIIHETOIIIOODV Tig ONOEVA KAt aviavopeveg
AIIONTI|OElG OXETIKA He TN PElOn] TOL AelTovpyKoL KOOoTovg, Vv evelia, ) otabepotnta, v
asupopia xat v mapoyr) vYnAoov emuedoo eSonmnpetnong otovg mehdreg [1].

ATIO TV dA\1) pepd, 1) paydata texvoloyikr) eGENSn Ta tedevtala ypovia exel Snpiovpyroet véeg
IIPOOIITIKEG OTIG EMXEIPTOLaKeG Olepyaoteg. Texvoloyieg onwg 1o Atadiktoo tev Ipaypatev (IoT),
1 enavdnpévn npaypatikotta (AR) xat ta pn enavopwpeva agpookaen (UAVs) éxoov @epet
eravdaotaor) otov kKAddo twv logistics (Logistics 4.0) [2]. E1dwotepa otovg armobnkentikodg xmpovg
1] EPAPHOYI] T®V eV AOY® TEXVOAOYI®V PIIOPel va vrootnpidet Stadikaoieg ONwg yla napadetypa
MV XVOAAOOTTA KAt Tov éAeyxo amobépatog/anoypa@av oe MPAYHATIKO XPOVO HE XP1Hon)
eTkeTOV padtoovyvikrg avayvoptong (RFID) xat drones, xkabwg xat veeg pedodoog ovAhoyr)g
eprnopevpateyV (vision picking) pe ) xprion éSonvav yoal®v Kat enavinpévng IpaypatikoTTtdag.

2KOIOG TOL OLYKEKPIPEVOL gpepvnTKOL Bepatog eivatl 1 diepedvnon Tov avtikromov 1mov Ba
em@EpeL 1] Texyvoloyla g enavinpévng npaypartikotnrag (Augmented reality) xat edikotepa 1)
xprjon tg texvoloyiag vision picking ot PeAtiotomoinon Sadikacimv eviog arnmobnKevTIK®Y
XOP®V OIKG: I OVANOYT epHopevpAT®V Kabwg kat n dtayeipion anobepatmyv. Empepoog otoxot g
ev AOY® £PeLVAG AIOTEAOLY Ol KAT®OL:

e BipAoypagixr) emoxonnon 1oV avadvopevev texvoloylwy, pefodmv kat dadikaoiwv
logistics pe épgaon oty texvoloyia g enavinpévng IPaypatikoTTag

e ITlpoocopoinon Sradikaoiwv logistics eviog amobnkevTkav XopoV (X®OPIg Kat pe ) Xpron
NG ENALSNPEVTG TPayPaTIKOTTAG — vision picking) kat éAeyyxog TG AImOTEAeOPATIKOTITAG
ms,

e Alevépyeld OTATIOTIKOV EAEYX®V pe TN Xprjon tng pedodov Design of Experiments yia va
dtepevvnOovV ot mapdpetpot rmov ennpedfovy T Aettovpyia g ev AOym texvoloyiag (I.x.
avayveopotta barcode amd éSvmva yoalid yta ovA\oyr) epmopevpdtov, opbotnta
OLANOYNG, KTA.)



H epeovntikr) katvotopia emkevipovetat oe H00 KOPLOVG MDAMVEG: ) IIPOCOROI®OT] SladIKACI®V
KAt ovotnpdtev Kat ) oxedlaopodg melpapdtav yid T Olepedvion ToV IAPAPETP®Y IOV
ennPedCouV T AELTOLPYIKOTTA KAl TNV AKEPALOTTA TNG VIO dlepebVNon TeXVOAoyiag.

Avagopeg
[1] D. Spath (Ed.), O. Ganschar, S. Gerlach, M. Hammerle, T. Krause, S. Schlund (2013). “Studie:
Produktionsarbeit Der Zukunft - Industrie 4.07, URL:

http:/ /www.iao.fraunhofer.de/images/iao-news/ produktionsarbeit-der-zukunft.pdf [Accessed
on 28 December 2017]

[2] E. Hofmann, M. Rusch (2017). “Industry 4.0 and the current status as well as future prospects
on logistics”, Computers in Industry, Vol. 89, pp. 23-34

2. Tithog Ilpotewvopevoo Ofpatog Epeovag: AvAalvon KOV®VIKO-OIKOVOHIK®V OKTO®V:

Metpikég, povtéAa Kt EQApPpOyI) O€ PEAETH NEPITTOONG

2vvort) [Teprypapr) Epeovag: To c0yKeKP11EVO EPEDVITIKO PETATITOXAKO avTikeipevo Tov [IMZ

MEAMOAE tov TMOA, meptapPavet ) obANOYyI] KOWVOVIKOV KAl OIKOVOHIK®V OeQOHEVOV
PeEYAaAng KAIpaxag Kot v avalvor] tovg pe pabnpatikég xat otatiotikeg pebodovg avalvorng
dKTO®V pe otox0 TV avadrtnon vaodelypdat®V (patterns) kat oxéoemv petadd Tov dedopevmv ot
omoieg propet va ennpedfovv Tig COPMEPLPOPEG OIKOVOHRIK®V VIIOKEPEVOV OTOV MPAYHATIKO
koopo. Tetowa dedopéva pmopet va eivar Piphopetpikd Oedopéva, 0edopéva emOTNHOVIKOV
dnpootevoewv, PipAoypapikev avapopav, mateviov, KAm. Xto TMOA  exmoveitatr 11dn evag
ONPAVTIKOG APOPOG SUTADUATIKOV €PYACIMV IIOD XP1OLHOIIO00V pefddong avalvong SIKTOGV yia
Va OlePELVI|OOVV TIG OYEO0ELG PETASD TOV OLPHETEXOVIMV O OOVTAKTIKES EMTPOIIEG EMOT|HOVIK®V
EPLOOK®V arId daPopeTikd YVOOTIKd rmedia. H mpotetvopev petartoyakr) epyaota priopet eite
va ovveyioet KAt va emnekteivel ta Oedopéva mov 1101 vIdPXOLY KAl vd TAd AVAADOEL TEPAITEP®D
OLYKEVIPOVOVTAG Véeg petaPAnteg, eite va Sexivrjoet ard 1 ovA\oyr) 0edopévav oe éva véo 1medio
€pevvag, avaloyd pe TNV IPOTIPN 0L KAt Ta evOlapepovTa ToL vbooyneiov.

O/H petamtoxtaxog/n @ottntg/Tpta mov Oa emeyel mpemet va €xel a@evog KAAl yvoor
YPappikrg alyeBpag (emeSepyaoia mMvAaxkav) Kat e0XEPELT 0TI XP1)O01) OTATIOTIK®V PefOdmV pe 1)
yAoooa R. Agetépov Oa mpénet va £xel PACIKEG YVMOELG OIKOVOHIK®V 1] KOWOVIK®V EMOTHOV
®OTe VA MIOPEL VA eppNVedOel Ta MAPAYOHEVA AIIOTEAEOpATd Me T Xpnon Oswpilag xat va
napaxolovbet T oxetikr) PpAtoypapia toco pebodoloyikda 0oo Kat wg mpog ta Bewpntika Oepata
mov oo{nrovvIat.

3. TitAog ITpotewvopevoo Ocpatog Epsovag: Xtoyaotikin povieonoinon Kat PeAtioronoinon

Owafeopotnrag mopwv oe moAlamlovg ywpoovg otdabpevong pe T xpnon Mapxkofravev
POVTEA®V

2vvort) ITeprypagr) Epeovag: To c0yKeKP11EVO EPEDVITIKO PETATITOXAKO avTiKeipevo Too [IMZ

MEAMOAE tov TMOA, niepthapfdavet ) otoxaotikl] poviehomoinon kat ) PeAtiotonoinon tov
Béoev otabpevong mov etvat dovatov va decpevbovv yia xpr|oTeg o1 OIIoiotl X0V IPOTEPALOTTA
Evavtt ANM®V, TANPOVOVTAG TO avANOYO AVTITIHO, €10l ®ote 1) mbavotnta va pny eSonnpetnfodv
avtég ot KAdoelg va eival 1 eAdayiotn dvvatry, OlaTthp®VIAG TALTOXPOVA OCO TO dLVATOV



ePLoooTepeg drabéotpeg BEoelg yia xprjoteg xapnAng npoteparotnrag. ITo ovykexpipéva Bempeitat
OTL vrdpyet pia emtyeipnon 1 omoia Oayelpiletat MOAAIAOLG Y®POLG otabpevong, yia
napdOelypa og KAIolo agpodpOLo, €K TV OIOIMV KAIO10l BPlOKOVTAl Ot IO KOVTLVI| arIOoTaol)
amo ToV TePUATIKO otabdpo xat dMot oe mo paxkpwr. H emyeipnon, péoo xatalinloo
HIPOYPAPPATOS, dexeTal MEAATEG OIAPOPETIKI)G TIPOTEPALOTITAG, Ol OIIOI0L IIANPDVOLYV dAPOPETIKO
avtitipo. H Aoyikr| tov ovotpatog tov moAAm\ov xopav otadpenong covoyiletal oto 0Tt av
KAIIO10G AT TIOD PTAVEL OTOV KOVILVOTEPO OTOV TEPUATIKO oTabpo ympo otdbpevong kat dev
orapyet dtabeoun O6€on yia avtov, OTEAVETAL OTO APE0MG KOVTIVOTEPO XDPO, EPOCOV KAl OE aLTOV
onapyet Owabéowun 0Oéon. Ov kAaocelg meAatov OLYNAOTEPNG IPOTEPALOTNTAG IPEMEL VA
AroTuyxavoouv va Ppoovv Beorn oe KAmolo yopo otdbpevong pe v pukpotepn dvvatr) mbavotnta.
H idwa Aoywkr) woxvet kat yia 0Aeg Tig KAdoelg mpotepatottag pe pbivoooa oeipd. ITapaMnia opwg
1 emyelpnon, ylwa va aodrjoet mepetaip® to keépdog tng, Oéet va déxetar 6oo to Ovvatov
ePLo00TEPOVG TeAates. [a va emtevyOel 1) W0oppormia avtr), 1) emyeipnon propet va deopevoet
Kdrmoleg 0€oelg yia Tovg MEAdTeg pe IPOTeEPAOTNTA, 0 dPpOg TV omolwv amotelel petaPAnt)
arno@aong oe eva npoPAnpa PeAtiotonoinong mov npénet va oxediaotet kat va emAodet. Ooov
a@opd T1) HovTeAOIIONor TOL &V AOY® CLOTIHATOG, KAT® ard TV vrodeon oTt ot agifelg xat ot
AVAXWPINOEG TOV MEAdT®V elval Toxaleg ypovikd, ta Mapkopiava poviéha eivatr ta
KataAAnAotepa epyaleia yia T Aemtopepr) meptypagrn Tov ovotpatog. Mdliota pmopet va
xpnowpomnowboov opoyevy) 1)/Kat pn opoyevy Mapkofiava povieda. Ztoxog eivat va Ppebet o
BérTiotog aptBpog Béoemv mov mpénet va 0eopevtody yid Kdbe KAAon mpoTtepatot)tag oe Kade xmpo
otabpevong etot wote 1 mbavotnra kabe xAdong va amotoyet va Ppet dwabeéowpn Oéon va
ehaytotonoteitat, Kat emmAéov va Bpedet n) moAttikr) déopevong Beoemv mov odnyet oe avinor tov
kepdoLg TG emyeipnong. Na onpewwbet, 0Tt 10 epyaotr)plo Mnyavikr)g g Adomiotiag too TMOA
€XeL ONPAVTIKI) epmelpia AAAA KAt OLUYYPAPIKT) HpaoTNPLOTTA 0Tl OVYKEKPIHEVT] TIEPLOXT).

O/H petantoyiakog/n @otnt)g/Tpta mov Oa emheyel mpemet va éxel agevog KAl yveoor)
OTOXAOTIK®V Ola0KAOI®Y KAl EMXEIPNOLAKIG €pevvag Kadmg emiong Kat Kalég yvmoelg
IPOYPAPHATIopon. Agetépov Oa mpémet va pIopet va eppnvedoet Ta IApAyOpevd aroteAéopata
pe ) xpnon fewpiag xat va napakolovdel ) oxetikr) PipAoypagia toco pebodoloyikda 000 Kat
®G 1IPog Ta Bewpntikda Oépata mov ovdnrovvTat.

4. Tithoc¢IIpotewvopevoo O¢patog Epeovac: Portfolio selection within a stochastic environment

(EmAoyn xapto@oAaxioo péoa o€ ¢va otoxaotiko mepiBaiiov)

Ynourthog: Application of stochastic optimal control theory in making financial decisions within a
stochastic factor framework

2vvorti) IMeprypagr) Epevvag: The problem of portfolio selection (in continuous time) is one of

the most important and heavily studied problems in mathematical finance. To the best of our
knowledge, this problem was originally studied by Merton (1969, 1971), who studied a continuous
time investment and consumption problem in a financial market consisting of two assets: a risk-
free asset and a risky one whose dynamics are described by the geometric Brownian motion model.
For the special case where the economic agent operates under constant relative risk aversion
preferences, Merton (for more information see Merton (1969)) was able to provide closed form



solutions for the value function, the optimal investment strategy and the optimal consumption
rules. Since then, the aforementioned problem has been attracted the interest of many authors and
in much more general frameworks, see, among others, Baltas et.al (2012), Browne (1995), Du_e et.al
(1997), Karatzas (1989), Liu (2007), Pham (2009), Shreve & Soner (1994), Zariphopoulou (2009) and
references therein.

One of the most common assumptions in the vast majority of the relative literature that deals with
the aforementioned optimal investment problem, is that either the interest rates or the volatility
(and the appreciation rate) of the stock prices (or both) are positive constants. Although this
assumption simplifies the problem under investigation and provides a convenient setting within
which the problem is much easier to solve (and derive solutions in closed form), it is unrealistic. It
is well known and has also been clearly documented by the recent experience of the global financial
crisis, that both interest rates and stock prices are randomly influenced by many exogenous
parameters. These exogenous parameters are stochastic variables evolving in time according to
their own probabilistic law. Therefore, introducing stochastic factors in the underlying financial
market (covering this way the case of both stochastic interest rates and stochastic volatility) will
make the problem under investigation much more realistic and practical.

The present work aims to extend the relative literature in continuous time portfolio optimization
in complex environments by adopting a general framework within which both the interest rates
and the volatility of stock prices are stochastic. To be more precise, we consider an economic agent
(eg., portfolio manager) who has the possibility to invest part of her wealth in a classical Black-
Scholes type financial market. However, here we extend the underlying market by assuming that
both the interest rates and the evolution of stock prices are affected by external stochastic factors
whose evolution in time is expressed by specific models. Under this setting, the portfolio manager
wishes to maximize or minimize some certain goal (eg., to maximize the expected utility of the
portfolio's wealth or to minimize the expected distance of the portfolio's final value from a pre-
specified target). This problem will be expressed as a classical optimal control (and in a second
advance as a robust control) problem and will be attacked by employing dynamic programming
techniques. As a first approach, our aim is twofold: (i) Solve the selected problem by providing the
optimal decisions in closed form; (ii) Numerically study the obtained results.
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5. Tithog IIpotewopevov Oipatog Epsovag Avaloorn kat PeAtiotromoinon tng adiomotiag

oovotnpatev péow tn¢ IIpoyvmong kat tng Awayeipiong g Yyeiag pe tng xp1on VEDOV TEXVIK®OV
KOl IPOCEYYIOE®V.

2vvontikr) [Teprypagr) Epeovag: To ouykekpijpévo epeovnTiko peTamntoytaxko avtikeipevo too [IMZ

MEAMOAE tov TMOA, nepthappavet v atoAoynor) g adtomotiag Kat ) PeAtiotonoinon tg
anodoong ovotpdtov péon g [Ipoyvmong kat g Awayeipiong g Yyetag (Prognostics and
Health Management PHM) tovg. H PHM etvat pia véa mpooeyylon mov Xpnotponoteitat yid Iy
adloAoynon g vyelag CLOTPATOY COPPOVA PE TIG IPAYPATIKEG ovVOrKeg Aettovpylag Tovg. H
(Ao TG IPOYV®OLG OLVIOTATAL OTNV AVAADOT] SLAPOPETIKMV IAPAPETP®V "Dyelag" IPOKEWEVOD
va npoodioptotet 1) pifa emkeipevav PAapov xat va npoPAepbovv kalvtepa ot xpovot aotoxiag.
21 ovveyela Sekva pia enopevn @aorn (dnAadr) n gaon dwaxeiptong g vyetag, mov amoteleitat
KOpl®g amd Opdoelg IPOANIITIKI)G OLVTHPNONG) HIPoKeWevoy va Pedtiwbel n adtomotia kat 1)
arnodoorn T®V ovoTHUAaT®V. EOKa yia pn-emokevdotpa ouOTHPATd 1) Yid OOOTIHATA He DYNHAO
KOOTOG EMLOKELT|G, OTIMG OLOTHHATA OACTPK®V AIIOCTOADV, COOTHILATA DIIOPPVXIOV 1) TAOI®V, 1)
akpPng mpoPAeyn tng vrmoAeuropevng xpriotpng (wr|g (Residual Useful Life - RUL) eiva peifovog
onpaotag. [Tepav g peétng g oxetikng PtpAtoypagiag mov agpopd otig pebodovg Kat ta povtéAa
IIOL €XOLV Yprnowporowmdel, OKOMOG TNG OLYKEKPIHEVNG epevvag elval 11 diepedvnon vémv
IIPOOEYYIOE@V Ol OIOleg PIIOPOLV VA AVAADOOLV AIIOTEAECUATIKOTEPA TI§ ovLVOrKeg Aettovpyiag
OLOTNPAT®V KAl VA IAPEXOLV Hid eVAANAKTIKI] IPOPAeyn Tng adlomotiag Tovg aAAd Kat g
BeATiotomnoinong g anodoorg tovg. Na onpeiadet, 0Tt ta epyaotipta Mnyavikng g Adlomotiag
kat Eopooovg ESepedvnong xat Avaivong Aedopévav oo TMOA £xet onpavtiki) epmepia ot

OLYKEKPHEVT) ITEPLOXT).



O/H petamtoytaxog/n @ottnuig/tpla mov Oa emheyel mpemel va €xel AQevOog KAl yv®O)
adlomotiag CuoTPIAT®V, OTOXAOTIK®OV OLAOIKACIOV KAl EMLYELPNOLAKIG EPEDVAG KAOmG EMIONG Kat
KAA&g YV@OELG TIPOYPAPPATIOpon. Agetépov Ba mpemet va propet va eppnvedoet ta Mapayopeva
arotehéopata pe T xpnon Oewpiag xatr va mapaxolovbel T oxetikn PipAoypagia tooo
pebodoloyikd 000 Kat wg Ipog Ta Bempntkd Bépata mov ov{nrovvtat.

6. Tithog IIpotewvopevoo Oipatog 'Epsovag BeAtiotomoinon nmoMTIK®V ocOVINpPnong
CODOTNIATMV HE XP1OT] OTOXAOTIKOV JAdIKAGIOV 00DVEXODG XDPOD KATACTACE®DV

2ovort) [Teprypapr) Epeovag: To cuyKeKP11EVO EPEDVITIKO PETATITOXAKO avTikeipevo Too [IMZ

MEAMOAE too TMOA, nmepthapfdavet ) povtelomoinorn, avdlvon kat PeAtiotornoinon g
arro0001g CLOTHATOV e TOV EVIOMIOPO TOV KATAMNA®V HOAMTIK®V ovvtrpnong. Ta cvotpata
oo Oa peletnfovv, Oempeitat 0Tt propodv va poviedomowfovv pe 11 XPIor OTOXAOTIKOV
dladikaowwv ovvexoLg XWPOL Kataotdoewv. Mia tétola otoyaotikin) dwadikaoia, pmopel va
reptypayet Vv e§eAdn g KAataoTaong ToL OLOTHHATOS OTO XPOVO, 1) OIoid propet va motkilet
aro TV KAtaotaol DApovg Aettovpylag péxpt Ty kataotaong oAkng PAapng. Ta vmo pelét
OLOTIPATA PIOPEL VA AITOTEAOVVTAL AIIO £VA 1] TIEPLOOOTEPA OTOLXELD KA O AVTIKELPEVIKOG OTOXOG
etvat va oxedtaotet kat va emAobetl eva KatdAnAo poviéAo BeATiotonoinong T®V MOMTIK®OV
oovTtpnong tov ovotpatog. Na onpewwbdet, 0Tt ta epyaotipta Mnyavikng tng Adomotiag tov
TMOA éxet onpavTiki) ePIEpia oty 0PVTEPT] EPELVITIKL] TIEPLOXT).

O/H petamtoyiakog/n gottntg/ tpia mov Oa emheyel mpémet va €xel agevog MOAD KAAr] yvmor)
OTOXAOTIK®V Ola0KAOI®V KAl EMXEPNOAKIG €pevvag Kalmg emiong Kat Kalég yvmoelg
IPOYPAppatiopov. Agetépov Oa mpémet va propet va eppnvedoet Ta IApAyOpPEVA arIoTeAéopata
pe ) xpnon fewpiag xat va napakolovdet tn oxetikn) PipAoypagia toco pebBodoroyikd 000 Kat
®G IPOG Ta Bemwpntikd Oépata mov ovdnrovvTat.

7. TitAog IIpotewvopevoo O¢patog Epsovag: Enidpaon tov mooootod vavo@ulwv ypagevioo

OT1g NAEKTPIKEG KAl HIXAVIKEG 1O10TITEG EMOKEDACTIK®V DAIKGOV TOIHEVTOED00G Pdong

2vvort) ITeprypaer) Epeovag: H mpootnkn vavo@OAA@V ypa@eviov 0To e0MTEPIKO T1G PITPAS

Tov LAKoL divel v dvvatromta ®ote To 100 TO LAKO, va Aettovpyel &g atodntpag
napaxkoAovbnong tmg dopikg ToL akepaldTnTag. Ztoxog eivat va avarrtoybet pia pebodoloyia
avapiSng T®V VavoeOAA@V ypa@eviov yla TV emtoxt) Siaormopd Toug o OAo To vepod TG pidng Kat
KAt enéKTaon oty pntpda 1oL vAwov. I'a tov Aoyo avtd Ba ypnotpomomnBovv dtagopetikda
VavoQOANT YPAPEVIOD Kat OLaPOPETIKEG TIEPIEKTIKOTITEG DIIEPPEVOTOIIOU|TI) TPLTNG YEVIAS Yl TV
vroPor)0non g SlaoIopdag ToLG OTNV P TPA ATIO TOWEVTO.

2KOIOg elvatl 1) ebpeon) TG PEATIOTG MEPLEKTIKOTNTAG YPAPEVIOD KAl DIIEPPELOTOIIOUT) TPITHG
yevidag nov Ba emttpéyet mefo-ayoyipd XapaktploTikd (wavotnta atotnong) xat avnpévn T
NG KAPIITIKIG AVTOX1)G TV Hapaxfévieov vavoouviitmv DAK®V.



8. TitAog IIpotewvopevoov Oipatog Epevvag: Perspectives in autonomous vehicle research and
implementation (Avtovopa oxnpata: Ilpoontikég otV €pevva Kat TV vAonoinon)

2vvortr) ITeprypagr) Epevvag: A very significant research and development effort is in progress

on Autonomous Vehicles (AVs). About USD 80 billion are being invested from companies, such
as Google, Intel, Uber, as well as from virtually all car manufacturers, including Tesla with its all
electric product line. Based on recent studies, the market size of Autonomous Vehicles (AVs) by
2025 may reach $42 billion. Furthermore, it is estimated that in Europe more than 2.4 million AVs
will operate by 2035. The potential for society and the economy is considerable and so are the
challenges.

However significant challenges remain in both research and implementation. The research will
focus on some of these challenges, including:

1. Identify the current status of development and implementation of autonomous vehicles in terms
of technological, societal and regulatory aspects

2. Review current city strategies and investments that have been implemented or are in progress

3. Benchmark current policies, regulations, moral and ethical aspects all over the world by
reviewing existing reports, studies and projects that are currently implemented

4. Identify best practices and lessons learned in AV testing and implementation
5. Study selected critical research issues using specialized simulation programming and analysis.

The research will involve Python programming and the specialized CARLA simulation package.

9. Tithog Ilpotewvopevoo Ofpatog Epevovag: Meléty, oxedlaopog KAl KATAOKEDI] CDOKEDI)

(paoparookoriag ovvletng aviiotaong: EQApHoyn OTNV AvVIioTAo OtV Tpnpatiki) otafpwon)
AEPOVALINYIKOV KPARAT®V AAODHIVIOD

2vvortkr) ITepirypagr) Epeovag: Ta agpovavmnyikd xkpdpata aloopwviov etvat eonabr otnv

Tpnpatikry) owaPpeon. H evaobnoia tov Kpapdt®v aAOLHLVIOD ITOL MEPLEXOLV PEYANDTEPO
II00OO0TO YOAAKOD elvatl peyalvtepn AOYy® TG peyaAng dapopdg SLVAPIKOD TOL YAAKOL pE TO
alovpivio, mov éxel g amotéAeopa v dnplovpyiag yaAPavikov KeAtoo.

210 mAaiowo g mapovoag epyaoiag Oa ypnowpornowmdetl n vIAaApyovLOA CLOKEDI] OUAEKTPIK®OV
petprioeav kat Oa peletnOei, oxediaotel Kat KATAOKELAOTEL HETPNTIKO OOOTHHA Yl TV PETPNON)
g evawobnoiag oe dAPPwOn TOV AEPOVALIYIKOV KPApdat®v alovopwviovo. Teélog, Oa
npaypatornou)0et mapapeTpikn) peAétn g evaodnoiag 1@V Kpapdtev mov Oa emAeyoov petd aro
dlapopeg KATAOTAOELG YI)PAVOT|G.



10. TitAog ITpotewvopevoo Otipatog Epesvvag: Nofjpoveg MéBodot Movtedomoinorng latpikrg
Awayvworng

2vvorntikt) Ilepwypagr) Epeovag: Emt tpelg tovAdayiotov Oekaetieg peletatatr otn Otedvr

BipAoypagia n «vroAoytlotikd vrioBondodpevn Ay 1ITPIK®OV AIIoPAacemv» (computer assisted
medical decision making), peoa amno v vAomnoinon alyoplpikov mpooeyyioemv amo 10 x®po g
Texvntrg Nonpoovvng (enayoyikr) pnxaviky padnorn, vevp@vikog 1) eSeAMKTIKOG DIIOAOYIOROG,
vPp1OKég Vorjpoveg mPooeyyioelg, K.d.), KAl péod amo TV epappoyt) Toog ot pia mnbopa amo
IPOTOTLIIA HPOPANHATA arld TO XOPO NG laTPKrg emotung. H ovykekpipévn) epevvnTiky)
epyaota Oa npaypatonowmdet oe epyaotnplako mePPANAoV evOeXOPEV®G KAl 08 OLVEPYAOLA He
GA\ODG  EPELVNTEG TIOL &YOLV AVANOYI EUIEPIA A0 MEPARATIKY] €PAPHOYI) VONHOVOV
a\yopiBpwv yia ) Afjyn ano@daocemv og yvootd npoPAnpata veopoloyiag (apaota, kepalalyia,
noAvvevpordadeta), axtvoloylag (paotoypa@ia, OIONOYIOTIKI] TOHOYPAPLA Yid  CayYELaKd
EYKEPANIKA), KOTTAPOAOYlag (KAPKIVOG TOL TPAXAOL TG PITPAS), QAPPAKOAOYiag, K.d. ZTig
MOPAIIAV® ePAPpoyég 1oL oovhfmg armotedovV Tomkda mHpoPAfjpata tadvopnong, etvat
OVLOLAOTLKI) 1] COPHETOXT) WATPOV TG AVILIOTOLYNG EWOIKOTITAS , Ol OO0 OOV eivatl Arapdaitnto, pe
TNV EUIEIPIKI) Kl OemdpnTIKT] TOLG YVOOT), HETATPEIIOVV Td APXLKA dedopéva (II.X. AKTIVONOYIKEG
ELKOVEG, ATIEIKOVIOEIg MAAKIOIMV PIKPOOKOIILOD, K.d.) 08 petaPAntég arnmopaong pe KataAnAa media
POV (aplOpnTiKd, MOWOTIKA, KAI) KAl Ot ORAdOIIOUHEVEG KATIYOPleg AIOPACE®V. XTIV
OVLYKEKPEVT) épevva Oa yivel (a) emAoyr) COYKEKPIPEVG LATPIKIG EQAPHOYI|G IIPOG HEAETT), KAt
axkolovbwg () vAomoinon KAt DePApATIKY] epapPpoyr] KATAANANAGV Vonpovev pedodmv yua to
emAeypevo TpOPANpa peAétng Kat Ta Yapaxktneotika tov. O KatdAANAog DIOWTPLOg TIPEMIEL VA
éxel yvmoelg npoypappatiopod H/Y kot pabnpatkng poviehomnoinong.

11. TitAog ITpotewvopevoo O¢patog Epsovag: Movte\onoinor g OOPIEPLPOPAG CVOTNHATOV
yeiwong pe oopPatikég Kat vorjpoveg pedodoog avaloorng dedopeveov

2vvontikr) IMeprypagr) Epeovag: H tipn g ediknig avtiotaong 1o e0A@ovg, 0 TOIIOG KAl TO

péyebog T@V ouoTNpAT®OV Yelwong, amoteAovv Tig Bepediwdelg mapaperpovg nov kabopifoov
Aettovpyla Kat Vv ev yevel oopnepupopd tovg. H ovvexrg PeAtioon g oxediaong avtov tov
OLOTNPAT®V KAl 1 avArtodn POVIEA@V yia TNV akpiPr) mpoPAeyn g COPIIEPLPOPAG TOVG OTOV
XPOVO, HOVIING KAt PETABATIKIG, AIIOTEAODV €XEYYDO Y1d T PEYLOTH AOPANELT TOV AVOPOIIOV KAt
TOV NAEKTPIK®OV EYKATAOTAOEDV.

I'a va eivat eva ovotpa yelowong arnote\eopatiko Oa mpernet 1 avtiotaon yelmong, oL IMapexet,
va dwatnpettat oe xapnAd emineda, kad OAn t) diapkela tov £tong. Avtod dev etvat IAVIOTE ePLKTO,
ere1dr), KATIOEG POPEG, O XMPOG TG EYKATAOTAONG dev ernapketl wote va emttevyxboov ta embopnta
XapnAd emtneda avtiotaong yeliwong. [dwaitepo polo ot Stapdp@mon g TENG TG AvTioTaong
Yelwong, mepav Tov TOMOL TOL CLOTHHATOS Yelwong, dtadpapatifel Kat o TOIOg TOL £dAPOLS, OTO
oroio Oa eykataotabel TovTo, APoL pHopel va mapovotddet, eite MOAD peydAn e avtiotaon,
ette va eivar Owaitepa dwaPpotiko. Emiong onpavtikd mapayovia armoteAodV KAt ot
petaPal\opeveg Kaipikeég ovvOnkeg, IOV EMKPATOLV OtV ToHofeola eyKATAOTAONG TOL



OLOTHPATOG Yel®ONG, Ol OMOoleg, EVOEXOPEV®MS, ADSOPEL®MVOLY TNV €O1KY] AVTIOTAOn TOL £dAPOLS
Katd T SudIpKela Toov £Toug.

H mpotetvopevn petamtoylakyy epyaoia peo® €peovag €oTldlel OtV MEPAPATIKY] HEAETN] TG
emdpaong ToL PIKPOEOAPODG, pe TIPOoHKN PEATIOTIKOV DAIK®OV Yel®Oong, oTta ouoTHHATA Yel®wong
kat, 8n, ota xatakopv@a nlextpodia yeiwong. Oa mpaypatromowfovv HeTproelg TG eO1KIg
avtiotaong tov eddeovg, kabmg xat g avriotaong yelwong Katakopuoeav papdmv,
eYKIPOTIOPEVOV Ot PeATIOTIKA DAKA yelwong, emi xabnpepivr)g Pacemg yia peydalo YXPOViKo
dwaotpa. H epyaoia Oa eotidaoet otn peletn TG OvpIEPLPopds PpaxmOovg opetvod edAPovg
OLYKEKPIHEVIG MEPLOXNG TNG XI1OL Kal OTr OOYKPLON HPE AVIIOTOLYEG HETPNOElS AAA®V TOI®V
€0a@oug 1ov £yovv 1101 npaypatono)det katd To napeAdov. Ztoxot g epyaoctag etvat:

1) H ooMoyr)] peydhov O0ykov OeQOpPEVOV PETPHOEDV TNG €O1KIG AVTioTaong e0APOvg, TG
TUHIG aVTLOTAONG YEIWONG KAt KAIPIK®OV DAPAPETP®V (VYOG PPoxOnTOONS, €VTaor Kat Katevdovor)
AVEPOV, EMPAVELAKT] NAAKT AKTIVOPOALA K.d.) € ATI®TEPO OKOIIO TOV OXNHATIORO PeYAAnG Baong
dedopévav, dpa Kat OLVOA@V eKITAIOEDONG TOV HOVTEAGDV.

(2) H peAétn mg petaPolng tov Tipev tov peyebov avt®v oe oovAapTnorn fe Tov XPOVo KAt Tig
KAlplkeg ovvOrkeg.

3) E@appoyn) copfatikov Kat E0Qumv TEXVIKOV yid TV avaloorn Tov dedopévav pétpnong,
KATIYOPLOIION O] TOUG Of EMPEPOVLG OOPEG, OLAVLOPATIKOIOINOL] TOLG KAt daSloAoynon Tng
ONPAVTIKOTTAG TOV aveSApTTOV PeETAPANTOV.

4) Avdamtoén povtedev Ynoloyiotikrig Nonpooovng kat 'evetkoo Ilpoypappatiopoo, pe
OKOIO TNV EKTIIN 01/ IPOPAEY!] TOV TIH®V TG AVTIOTAONG YEIMONG KAl TN|G, EV YEVEL, COHIIEPIPOPAS
TOV OLOTNPATOV Yelwong, yla ovykekpipévn, embopnt) npépa, pe Paon Tig Teg TG eOKIg
avtiotaong Tov eddPOvg KAl TOV KAIPIKAV IAPAPETPOV HAPEADOVI®V XPOVIK®V IEPLOO®V.



