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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
Zmovdwv 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’), T0o onoto odnyet oe Aimopa Metamtoytakov Znovdwv (A.M.Z.) pe titho:
«Metamroyiako Atmepa Mnyavikov Owkovoptag kat Atoiknong péow Epeovag» (Master by
Research on Financial and Management Engineering).

Avtiketpevo kat otoyot too ILM.Z. eival 1) mapaymyt) KAt 1) HETAO0O0! YV®OOE®V, TEXVOYVOoiag,
pebodoloyiav, epyaleinv oto ympo g Epeovag tov Mnyavikeov Owovoptag kat Atoiknong.

To ILM.Z. otoxebel va mpood®moel 0TOLG/ 0Tl AIIOPOITOLS TOL AVTIAYDVIOTIKA MAEOVEKTH|HATA,
ON®G TNV KAVOTNTA AVAALONG Kat ovvOeong MOAOIAOK®V HpoPAnpatov mov ovvovaloov
MOANAIAOVG TOpELG TG TexVOAOoyiag, MANPOPOPIKTG, O10iKNOoNGg KAt owKovoptag.

Zto ILM.Z. o/1 gottntg/ pottrTpta KaAeital amo v Dp®T) PéPA Kat yia OAn ) didpkela Tov
onovd®v Tov/ g va emAESet Kat va aoyoAnbet pe éva ovoykekpipévo epeovntiko Oépa. To ILM.Z.
arotehel WOaviko mpomopno yia Owdaxtopikég omovdés. Ta mpotewvopeva Oepata epevvag
avaypag@ovtal oto NapdpTpad TG Iapovoag 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 LIOOTNPISN HETAIITUYICKIG
dumepatikr|g epyaoctag pe kabapr) oLVELGPOPA OTHV ATIOKTION VEAG EMOTIHOVIKIG YV®OI S, Kabwg
Kat 0) vroPoAr) 600 (2) IPHTOTLIMV EMOTNHOVIKOV ApPpw@V Ta omoia Oa mpémetl va £xoovv yivet
arodeKTd, KATOIMV KPiong yla dnpooievorn Oe eyKEKPUHEVO EMOTNHOVIKO IEPLOOKO 1) Olebveg
oovedpto 1) kepdAato oe BipAio. Znpewwvetal 0Tt anapaitnty) mpodnobeon ywa tnv vroBoAr) g
aitnong ek pEPoug Tov/ g PortnTr)/ PortyTPLag yia TV aSloAoynon g OUIA®UATIKYG Epyaciag,
arrote)el 1 emroyng eSeTaon ota mpoavagepopeva padrpata kadmwg xat 1) vrroPoAr} v dvo (2)
MIP®TOTLUII®V EMOTNHOVIKOV ApOpmV.

To IT.M.Z. vhonoteitat oe meptPaldov piktg dradikaotag pabnong pe mpotovreg oLVOLAOTIKEG
Pop@Eg exmaidevong, ot omoieg meptAapfavoov: a) eviatikég OlaheSelg oL MPAYHRATOIOODVTAL
omv &dpa tov Tpnpartog, oty apyin kdabe didaktikng meptodov, P) nAektpovikeg dradikaoieg
ovyxpovng padbnong, pe adonoinon OXeTIKNG MAATPOPHAS, MOV LIOOTNPI(EL TV EKIAIOEVTIKI)
dadikaota xatda ) dapkela OA@V TV eLOOPAd®Y OIOVO®Y T®V HOAKTIKGOV TMEPLOODV KAt Y)
eCetaotikn) nepiodo mov deayetat, emiong, oty &dpa tov Tprpartog, oto téAog kabe H1OAKTIKI|G
eplodov. H mapaxolovbnon tov pabnpdreov kat n ooppetoxrn) otig kabe eldovg ekmatdenTikeg
dpaotnplotTeg, ONMG EPYATiES, AOKIOELG K.AIL., £lVALl DITOYPEDTIKY.

To ITpoypappa eivat a) mAr)povg Qoitong pe xPovikn OldpKela yia v amnovopr) too MAZ.. tpia
(3) ddaxtika eSapnva, P) pepPikig @oitnong pe XPOVikr) dapkela yia Vv amnovopr) oo MAZ..
mevte (5) OdaxTikd eSapnva.



Katd to akadnpaixo €1og2018-19, Oa etoayBoovv oto [1.M.Z. «Metamtoytaxko Aitmopa Mnyavikeov
Owovopiag xat Atoiknong péow Epevvag» (Master by Research on Financial and Management
Engineering) xat avotato opto tpiavta (30) petamtoyiakol/ g otrtnteg/ Qo Tples.

E\dyxioteg tomikeg npotnobéoetg yia etoaymyt) oto ILM.Z. ooppova pe 1o apbpo 34 tov N. 4485/17
etvat nroyio/ dimepa, a’ KOKAOL OIIoLOMV KAt 1) EMAPKI|G YVAOOT] Pdg TOLAIYIOTOV YA®OOAG IIEpAV
¢ yAwooag de€aywmyrg too ILM.Z.

o ILM.Z. vyivovtat Oextoi/ég mroxovxotr/Ounhopatovyot Tunpateov Iloloteyveiwv,
IMavemotnpiov xat Tpnpdatev Avetatev Ztpatetikov Exnatdevtikov Idpopdatev (AZEI) g
npedarrg, opotay®v avayveplopéveov Idpopatov g allodamrg, xabwg xat mToylovyot
Tpnpdteov TEI ovvagovg yvwotikod avtiketpévoo. Emiong, yivovtatr Oextoi/ég emi mtoyio
pottnteg/ pottnTpleg TV Idopvpdtmv g nuedarr)g vro v npoitnodeor Ot Oa éxovv OAOKANP®OEL
TG LIIOXPEMOELG TOLG Kat Oa £xovv mpookopioet oxetikr) Befaimon kat peta ) Andn g pobeopiag
LIIOPOANG TOV OKALOAOYNTIKMV, OM®OONIOTE OP®OG PEXPL TNV NUEEPOPNVIA EYYPAPNS TOLG OTO
IILM.Z.

INa v napaxolovbnon tov ILM.Z. mpoPAémetatr 1 xataPolry OwWdaxtpwv, 11 omoia
npaypatonoteitat mpwv v évapdn pabnpatov too A’ E€aprvoo, obpgova pe Tong Opovg Kat Tig
npobdmobéoetg mov opifovrat amnod to Nopo 4485/17, vyoog 1.000€.

ZTOVG PETAIITOXIAKOVG/ € POITNTEG/ POt TPlEG MAPEXETAl APOpOg LIIOTPOPL®Y, OvvatoTnTa
dwpedv oltong Kat oteyaong obpeeva pe ta npoPAenopeva oto Nopo xat otoog Kavoviopoog-
Aniogpdaoetg oo Idpoparog.

H emoyn) tov Metantoyiakeov Pottntpiov/Potttpiev yivetat pe ooVeKTIpNon TV e8rg Kopimg
KpLUInplov:

Katnyopia ntoyiov/durhopatog
BaBpog mtoyioo/dunepatog, Padpoloyia ota pabripata Ta OXETIKA Pe TO YVOOTIKO
avtikeipevo too [IMZ, ypovog mov amatt)fnke yia TV Ktjon Tov Kdat emdoorn oe
Sum\epartikr) epyaocta (0rmov poPALneTat otov IP®TO KOKAO OIIoud®V)
e Epevvnrtir) 1) enayyeApatiki) 0paotnplotnta OXETIKI] HE TO aviikeipevo too ITLM.Z.
e Xovévtendn vnoyneiov.
Zovonoloyifovtat GAAd e0tKd IPoooVTd, ON®G PETAIITOXIAKOL TITAOL KAl €101KEG YVMOELS,
KATOX1] £0K®V MOTOMOUTIKOV, KAOmg KAt 1] OUVOALKI] £1KOVA KAl IPOOKIIKOTTA TOv/ NG
kdafe vnoyneiov/vnmoyneiag. Emiong, Oa ovvexktipnboov toxov Onpootedoetg, ovyypapikn
dpaotnprotnta Kabmg Kat 01 CLOTATIKES EMOTONEG.

2T1) OLVEXEL, Ol DIIOWIPLOL/ DIIOWTPLEG TIOL MANPOVLV TIG TLIKEG IPovItodéoelg Oa KAnbobdv oe
ovovevtedielg ov Oa npaypatonowmBody oty €dpa tov Tpnpatog (mapexetat n dovatoTTa 1)
oovevtevdn va npaypatonoudet pe ) xpron VE@V TeEXVOAOYL®V), 0 XPOVIKO dtaotnpa mmov Oa
yveotonoudet otovg/ otig vmoyn@iovg/ eg xat Oa avaptndet otnv IotooeAida tov Tprpatog.

H vrofoln tov attrjoemv etvat péxpt mv Asotépa 17/09/2018.

Ot evbuagepopevor/eg mpéret va vIoBANOLY TV DIOYNPLOTTA TOVG HEO® TOL NAEKTPOVIKOD
OLOTHPLATOG «NAYTIAOZ» TOL [Tavemotnpioo Avyaioo ot Stevbovon:
https:/ /nautilus.aegean.gr/ pexpt tig 17/09/2018 xar @pa 23:59, apov akoAovbrjoovv mpooeKTiKd
T o0nyieg 10V IIEPIEXOVTAL oto eyxepidlo Xprong:
https:/ /nautilus.aegean.gr/applicant_ manual.pdf

Ot vmooyn@lor/eg kalovvtat va vroPalovv epnpobeopa ta MAPAKAT®  OKAONOYNTIKA
nAeKTpoVIKA:

1. Attnon vniooAng vmoynelottag,
2. Avalotiko Blioypaguo Znpetopa,



3. MovooeAido keipevo oto omoio Oa tekpnpuwverat 11 BovAnon xat ta xivnrpa tov/Tng
vroyngiov/vroyneilag ya myv ewoaymyr) Tov/ mg oto ovykekpipévo ILM.Z.,

4. dototumia tith@v ormovdav 1) BePaiwon mepdtmong Zmovdamv (01 KAToxot TITA®V OIIovd®Vv
G aA\odarmg o@etAovY VA MPOOKOPIoOLY TV avayveplon tithoo toog amod 1o AOATAIL
obppova pe to ap.34, map. 7 too N. 4485/17),

5. Potoronia avalvtikrg padpoloyiag pe axppn M.O.,

6. Avtitonno Aunepatikrg/ITtoxwaxng Epyaoiag pe Oépa covagég pe 1o avtikeipevo tov
IIMZ (epooov ekriov1)Onke) oe Yn@lakr poper) (eav vrdpyet),

7. dutotouria, T@V dHVO OYPeV, TG ACTOVOHLKI|G TALTOTITASG TOV/ TG LIIOYTPilov / VITOY Piag,

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

9. [Twotonmom ko yAwooopdabelag ayyAikng yAoooag, emuédov B2 (emonpaiverar ot

npobnobeon ya v emAoyr) anotelet 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@laxt pop@r| (eav vrdpyxovv),

11.  AmodelKTiKd eNayyeAPATIKIG I} EPEDVITIKIG ERIIEIPLAG (EAV DIIAPYOLY),

12.  Ovvnoyr@rot/ vrmoyrpleg priopoovy va katabeooov xabe GANO oToLyelo 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@body yia T dopr), ToLg Kavoveg
Aettovpytag too ILM.Z. kat yia xabe 0¢pa mov agpopd Tov TpOmo Kat T Stadikaoia emAoyng Tovg
KAIL va AdPoov yvwor) Tov Kavoviopoo Aettovpyiag too mov eivat avaptnpevog otny 1otooeAida
tov Tpnparog.

ITeproootepeg mAnpo@opieg:

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

Kwovotavtivog ITanayeswpyiov
AvanA\. Kabnyntng



IIAPAPTHMA
[IPOTEINOMENA ©EMATA EPEYNAY

1. Tithog ITpotewvopevoo Ofpatog Epsovag: H xprion emaovinpévig mpaypatikotmnrag oe
Owadikaoieg epodiaotikrg (logistics)

Ynotithog: Atepevvnon tng Texvoloyiag vision picking yia 1 PeAtiotomnoinon Stadikaciov oe
ArIoO0NKeLTIKOVG X®POLG

2ovontkn) Tleptypagrn Epevvag: Ta tedevtaia xpovia toco 1 moAvmhoxkotnta ot Oaxeipion
EUIOPELPUAT®V OO0 KAl Ol AVAYKEG eSLINPETNONG TOV IMEAAT®V otov KAado tev logistics £xovv
aofnbet onpavtikda. Ilapdyovieg omwg 1 avdnon tov d1ebvodg aviay®viopov, 1 avinpévn
petapAnToTNTA TG AyopPds, N AVAYKI) Yl OLXVEG KAt PiKpeg mapayyelieg kabmg kot n peimor) too
KOKAOL {®11g evOg MPOTOVTOG, IAPOLOLALOVY ONPAVTIKEG IIPOKATOELS 0TI £QOOIAOTIKEG ANDOidEG
TOV ETAPLOV KAl e0IKOTEPA OTI| OLAXELPLON TOV ATOONKELTIKOV TOVG X®P®V. AlAPAiveTat NG Ot
vglotapeveg pebodoloyieg kxat TexVikég PeAtiotomoinong twv Owadikaowwv logistics  oe
armoOnKevTIKOVG X®POLG Oev elval KAVEG VA AVIIPETOIIIOOLY TIG ONOEVA KAl auSavOopeveg
AIIOLTI|OElG OXETIKA HE T PElOn) TOL AEITOLPYKOL KOOTOLG, Vv evelilia, ) otabepotnta, v
aglpopia Kat TV Iapoyr) VYPNHAoL emuEdoL eSLIINPETNONG OTOLS IeAdrteg [1].

A0 TV dA\\1) pepid, 1) paydata texvoloyikr) eGENSn Ta tedevtala xpovia exet Snpiovpyroet véeg
IIPOOIITLKEG OTIG EMLXEIPTOLaKeG Otepyaoteg. Texvoloyieg omwg 1o Atadiktoo tov Ipaypatev (IoT),
1 enavdnueévn npaypatikotta (AR) xat ta pn enavopopeva agpookdaen (UAVs) éxoov @epet
eravaotaor) otov kKAado tev logistics (Logistics 4.0) [2]. Ewdwotepa otovg amobnkevtikodg xopoog
1] EPAPPOYN] T®V eV AOY® TexVoloylwv pmopet va vnootnpidet dtadikaoieg onmg yla napddetypa
MV XVOHAAOOTTA KAt Tov éAeyxo amobépatog/anoypa@av oe MPAYHATIKO XPOVO He XPHon)
eTIKETOV padtoovyVvikrg avayveptong (RFID) xat drones, xkabwg xat veeg pedodoog ovAhoyr)g
epropevpateyV (vision picking) pe ) xprion ¢éSonvav yoalmv Kat enaninpévng IpaypatikotTtdas.

ZKOIIOG TOL OLYKEKPIPEVOL gpepvnTiKOL Oépatog eivatl 1 diepedvnon tov avtiktomov mov Oa
em@epet 1) texyvoloyla g enavinpévng npaypatikotrag (Augmented reality) xat edikotepa 1)
xpnon tg texvoloyiag vision picking otn PeAtiotonoinon StadikacldVv eviog ArmobnKevTIK®V
XOP®V OIIKG: 1] OVANOYT epHopevPAT®V Kabwg kat n Stayeipton anobepatmv. Empepoog otoxot g
ev AOY® €peDVAG AIIOTEAOLY Ol KAT@OU:
e BiAoypa@ikr) emoxonnon v avadvopevav texvoloylev, pefodmv kat dadikaoimv
logistics pe épgaon oty texvoloyia g enavinpévng IPaypatikoOtTag
e [Tlpooopoinon Stadikaoiav logistics evidg amofnkevTkOV XopnVv (XOPIg Kat pe T Xpnon)
NG ENALSNPEVIG TPAYRATIKOTNTAG — Vision picking) Kat éAeyyx0g TG AroTeAeOpaTIKOTTAG
ms
e Alevépyeld OTATIOTIKOV eEAEYX®V pe 1) Xprjon tng pedodov Design of Experiments yia va
depevvnBovv ot mapdapetpot mov ennpedfovy T Aettovpyla g ev AOym texvoloyiag (1.x.
avayveowpotta barcode amod éfvmva yoalia yia ovAAoyr) epmopevpdtev, opbotnta
ODANOYT|G, KTA.)

H epeovntiki) katwvotopia emkevipovetat oe H00 KOPLOVG MDAMVEG: ) IIPOCOHOIMOT] SLAOIKACI®V
KAt ovotnpdtev Kat ) oxedlaopog melpapdtodv yid T Olepedvion ToV IAPAPETP®Y IOV
ermnPedfovV ) AETTOLPYIKOTITA KAl TV AKEPALOTITA TG LIIO dlePedVN oL TEXVOAOoyiag.
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2. Tithog IIpotewvopevoo Ofpatog Epsovag Avalvon KOW®VIKO-OIKOVOPIK®V OKTOWV:

Metpikég, HOVTEAA K1 EQAPHOYI) O€ PEAETH MEPITTOONG

2vvort) [Teprypapr) Epeovag: To ouoyKeKP11EVO EPEDVITIKO PETATITOXAKO avTKeipevo Too [IMZ

MEAMOAE tov TMOA, nepidapfavet ) obANOyI] KOWGOVIK®V KAl OKOVOHIK®V Oedopévmv
PEYAANG KATpAKAg Kot v avalvor] tovg pe pabnpatikég xat otatiotikeg pebodovg avalvorng
dKTO®V pe otd)0 TV avadr)tnon LIOdeyHAT®V (patterns) Kat oxeoemv petaid 1@V Oe0OPEVOV Ot
oroieg propel va ennpedfovv Tig COPIEPLPOPEG OIKOVOHRIK®V VIIOKEPEVOV OTOV MPAYHATIKO
koopo. Teétowa dedopéva pmopet va etvar Piphopetpikda 0edopéva, OedOpEVA EMOTNHOVIK®OV
dnpootevoewv, PiPAoypapike®v avapopav, nateviov, KA. Xto TMOA  exmovettat 11dn &vag
ONPAVTIKOG APOPOg SUTADUATIKOV €PYACIMV IIOD XP1OLHOIIo00V pefddong avalvong SiKTOeV yia
va SlepevVIO0LY TIG OXE0ELG HETASD TOV COPPETEXOVIOV O OUVTAKTIKEG EMTPOIIEG EMOTOVIKDV
IIEPLOOK®V arId daPopeTikd yvoOoTikd rmedia. H mpotetvopev petarrtoytakr) epyaota propet eite
va ovveyioet Kat va enektetvet Ta 0edopeva mov 1101 LIIAPXOLV KAl VA TA AVAADOEL TIEPALTEP®D
ODYKEVIPOVOVTAG Veeg petaPAnteg, eite va Sextvrjoet amd 1 ooA\oyr) 0edopévav oe éva véo medio
€peuvag, avaloyd pe TNV IPOTIPN 0L KAl Ta evOlapepovTa ToL vroyn@ioov.

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

mov oo{nrovvTat.

3. TitAog ITpotewvopevoo Osparog Epevvag: Xtoxyaotikn poviedonoinon kat PeAtiotonoinon
Owafeopotnrag mopwv oe moAlamlovg ywpovg otdadpcvong pe T xpnon Mapxkofravev
POVTIEA®V

2vvontikr) [Teprypagn Epeovag: To ouykekpijpévo epeovnTiko HeTAIITOXIAKO avTikeipevo too [IMZ
MEAMOAE tov TMOA, nepthapfdavet ) 0ToXAaoTikI) pOVTeNOIIONon Kat T BeAtiotonoinon tov
O¢oev otabpevong oo etvat dovatov va decpevfovyv yia xprjoTeg 01 OII0iot X0V IIPOTEPALOTTA
Evavtt AA®V, TANPOVOVTAG TO aVAAOYO AVTITIHO, €101 @oTe 1) mbavotnta va pny egonnpetnbodv
avtég ot KAdoelg va eivat 1 eAayiotn dvvaty, OlaTtHp®VIAG TALTOXPOvVA OO0 TO dLVATOV
ePloo0TePeg drabéotpeg Beoelg yia xprjoteg xapnAng npoteparotnrag. ITio ooykexpipéva Bempeitat
OTL vrdpyet pia emtyeipnon 1 omoia Oayelpiletat MOAAIAOLG Y®POLG otabpevong, yida



napddelypa og KAIolo agpodpOlo, €K TV OIOIMV KATIO01 BPlOKOVTAl 08 IO KOVTLVI| AaIIO0Tao!)
amo Tov TePUATKO otabpo xat dMot oe mo paxkpwr. H emyeipnon, péoo xatalinloo
MIPOYPAPPATOS, dexeTal MEAATEG OIAPOPETIKI)G TIPOTEPALOTITAG, Ol OIIOI0L IIANPDVOLYV dAPOPETIKO
avtitipo. H Aoyikr| tov ovotpatog tov moAArm\ov xopav otadpenong covoyiletal oto 0Tt av
KAIIO10G EAdTIG TIOD PTAVEL OTOV KOVILVOTEPO OTOV TEPUATIKO oTabpo ympo otdbpevong kat dev
orapyet dtabeon 6€on yia avtov, OTEAVETAL OTO APE0MG KOVTIIVOTEPO XDPO, EPOCOV KAl OE aUTOV
ondapyet Owabéowun 0O¢éon. Ov kAaocelg meAatov OLYNAOTEPNG IIPOTEPALOTNTAG IIPEMEL VA
aroToyxavoovv va Ppoovv Beor) oe KAmolo yopo otdbpevong pe v pkpotepn dvvatr) mbavotnta.
H idwa Aoyxr) woxvet kat yia 0Aeg Tig KAdoelg mpotepatottag pe pbivoooa oeipd. ITapaMnia opwg
1 emyelpnon, ywa va aodrjoet mepetaip® to kepdog tng, Oéet va déxetar 6oo to Ovvatov
ePLo00TeEPOVG meAates. [a va emtevyOel 1) W0oppormia avtr), 1) emyeipnon propet va deopevoet
Kdrmoteg 0€oelg yia Tovg MEAdTEG pe TIPOTEPAOTNTA, 0 APpPOg TV omolwv amotelel petaPAnt)
aro@aong oe eva npoPAnpa PeAtiotonoinong mov mpénet va oxediaotet kat va emAodet. Ooov
a@opd T1] HOVTENOIIONOoT TOL &V AOY® OLOTIHATOG, KAT® ard TV vrodeon OTt ot agifelg xat ot
AVAXWPNOEG TOV MEAdT®V elval Toxaleg ypovikd, ta Mapkopiava poviéha eivatr ta
KataAAnAotepa epyalela yia T Aemtopepr) meptypa@rn Tov ovotpatog. Mdlota pmopet va
xpnowpomnowboov opoyevy) 1)/Kat pn opoyevy Mapkofiava povieda. Xtoxog 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 PBpedet i) moAttikr) déopevong Beoemv oo odnyet oe avinor tov
kepdovg TG emyeipnong. Na onpewwbet, 0Tt 10 epyaotr)plo Mnyavikng g Adtomiotiag too TMOA
€XeL ONPAVTIKI) epmelpia aAAA KAt OOYYPAPIKT) HpaoTNPLOTNTA 0Tl OLYKEKPIHIEVT] TIEPLOXT).

O/H petantoyiakog/n @otnt)g/tpta mov Oa emleyel mpemet va éxel agevog KAl yveoor)
OTOXAOTIK®V Ola0KAOI®Y KAl EMXEIPNOLAKIG €pevvag Kadmg emiong Kat Kalég yvmoelg
HIPOYPAPPATION0D. A@etépov Oa mpémel va propel va eppnvedoet 1d IAPAYOPEVA AIIOTEAEOPATA
pe ) xpnon fewpiag xat va napakolovdel ) oxetikr) PipAoypagia toco pebodoloyikda 000 Kat
®G 1IPog Ta Bempntikda Oé¢pata mov ov{nrovvTat.

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

(EmAoyn xapto@oAaxioo péoa o€ £va otoxaotiko nmepiBaiiov)

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. TitAog IIpotewvopevov Ofpatog Epsovag: Avalvorn kat PeAtiotomoinon tng adiomotiag

oooTNpATeV peow ¢ [Ipoyvwong kat tng Atayeipiong g Yyeiag pe tng X101 VE®V TEXVIKOV
Kal IPOOEYYIOEWV.

2ovort) [Teprypapr) Epeovag: To ouyKeKp11évo epeEDVITIKO PETATITOXAKO avTikeipevo Too [IMZ

MEAMOAE tov TMOA, iepthappavet v atoAoynor) g adtomotiag Kat ) PeATiotonoinon g
anodoong ovotpuateov peoo tg [poyveong kat g Awayeiplong tng Yyeiag (Prognostics and
Health Management PHM) tovg. H PHM etvat pia véa mpooeyyion mov xpnotpomnoteitat yid vy
agloAoynon g Lyelag CLOTNPAT®Y OLPPHVA PE TIG IPAYHATIKEG oLVONKeg Aettovpylag tovg. H
QAo TG IPOYVMOLG OLVIOTATAL OTNV AVAANDOT SLAPOPETIKMOV IAPAPETP®V "DYelag" IIPOKEEVOD
va npoodtoptotel 1) pifa emkeipevav PAapav xat va npoPAepbodv kalvtepa ot xpovot actoxiag.
21 ovveyela Sexvd pia ermopevn @aorn (dnAadr) n paon Saxeiptong tng vyetag, mov aroteleitat
KOPLOG ard OpAoelg MPOANIITIKI|G OLVINPNONG) MPOKeeEvoL va PeAtibel i) adtomotia kat n
arodoon T®V ovoTHUAaTe®V. EKd yia pn-emokevdotpa ouoTHpatd 1) yid OOOTIHATd He DYNAO
KOOTOG EIMOKEDI)G, ONI®MG OLOTHPIATA OIACTHIK®OV ATIOOTOA®V, COCTIATA VIIOPPLX IOV 1] TAOI®YV, 1)
akp1Prig mpoPAeyn) g vrroAeutopevng xprowng (ong (Residual Useful Life - RUL) etvat peiovog
onpaotag. [Tepav g pelétng tng oxetikr|g PpAtoypagiag moo agopd otig pedodouvg Kat Ta HovTENa
IIOL €XOLV Yprowporoumdel, OKOIOG TNG OLYKEKPIHEVNG €pevvag elval 11 diepedvnon vémv
IIPOOEYYIOE@V Ol OIOieg PIIOPOLV VA AVANDOOLV AMOTEAEOHATIKOTEPA TIg ovVONKeg Aettovpylag
OLOTPAT®V KAl VA IIAPEXOLV Hid eVAANAKTIKI] IPOPAeyn Tng adlomotiag Toug alAd Kat g
PeAtiotomnoinong g anodoong tovg. Na onpeiwbet, 0Tt ta epyaoctpia Mnyavikrg tng Adtomotiag
kat Eogoovg ESepedvnong xat Avalvong Aedopévav oo TMOA £xet onpavtiki) epmepia o)

ODYKEKPUEVT] TIEPLOXT).

O/H petamtoxtaxog/n @ottntg/Tpta mov Oa emeyel mpemet va éxel a@evog KAAl yvoon
adlomoTtiag CuoTPIAT®V, OTOXAOTIKOV SIAOIKACIOV KAl EMLYELPNOLAKIG EPEDVAG KAOMG EMIONG KAt



KAAEQ YV@OELG TIPOYPAPPATION0D. Agetépov ba mpemet va propet va eppnvedoet Ta Mapayopeva
arotehéopata pe T xpnon Oewpiag xar va mapaxolovbel T oxetkn PipAoypagia toco
pebodoloyikd 000 Kat wg Ipog Ta Bempntikda Bépata mov ov{nrovvtat.

6. Tithog IIpotewvopevoo Oipatog 'Epsovag BeAtiotomoinon mnmoMTIK®V ocovVINnpnong

CODOTNIATMV HE XP1OT)] OTOXAOTIKOV JAdIKAGIOV 00DVEXODG XDPOD KATACTACE®DV

2ovort) ITeprypapr) Epeovag: To c0oyKeKP11EVO EPEDVITIKO PETATITOXAKO avTikeipevo Too [IMZ
MEAMOAE too TMOA, mepthappavet ) povtelomoinorn, avdlvon xat BeAtiotornoinon g
arro0001g CLOTHATOV e TOV EVIOMIOPO TOV KATAMNA®V HOAMTIK®V ovvtrpnong. Ta cvotpata
oo Oa peletnfovv, Oempeitat 0Tt propovv va poviedomowfovv pe 11 XPr|or OTOXAOTIKOV
dladikaowwv ovvexoLg XWPOL Kataotdoewv. Mia tétola otoyaotikin) dwadikaoia, pmopel va
reptypayet mVv e§eAdn) g KAataoTaong ToL OLOTHHATOG OTO XPOVO, 1) OIoia propel va motkilet
aro TV KAtaotaol OApovg Aettovpylag péxpt Ty kataotaong oAkng PAapng. Ta vmo pelét
OLOTIPATA MIIOPEL VA AIIOTEAOVVTAL AIIO £VA 1] TIEPLOOOTEPA OTOLXELD KA O AVTIKELPEVIKOG OTOXOG
etvat va oxedtaotet kat va emAobetl eva KatdAnlo poviédo BeATiotonoinong T®V MOMTIK®V
oovTtpnong tov ovotpatog. Na onpewwbdet, 0Tt ta epyaotipia Mnyavikng tng Adomotiag tov
TMOA éxet onpavTiki) ePIEpia oty 0PVTEPT] EPELVITIKY] TIEPLOXT).

O/H petamtoyiakog/n gottntg/ tpia mov Oa emheyel mpénet 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 aIIOTEAEoPATa
pe ) xpnon fewpiag xat va napakolovdet ) oxetikn) PipAoypagia toco pebBodoloyikd 000 Kat
®G IPOG Ta Bemwpntikd Oéparta mov ovdnrovvTat.

7. TitAog ITpotewvopevoo Ospatog 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 ypag@eviov 0To e0MTEPIKO T1G PITPAS

Tov LAKoL divel v dvvaromta ®ote To 100 To LAKO, va Aettovpyel &g atodntpag
napaxkoAovbnong tmg dopikg ToL akepaldTnTag. Ztox0g etvat va avarrtoybet pia pebodoloyia
avapiSng ToV 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
VavoQOANA YPAPeVIOn Kat OLaPOPETIKEG TIEPIEKTIKOTITEG DIIEPPEVOTOIIOU| T TPLTNG YEVIAS Yl TV
vroPor)0non g SlaoIopdag ToLG OTNV P TPA ATIO TOWEVTO.

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



8. TitAog IIpotewvopevou Otpatog Epevvag: Perspectives in autonomous vehicle research and

implementation (Avtovopa oxnparta: IIpoontikég oty €pevva Kat tnv vAomoinon)

2vvontka) [Teprypagr) 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 Epsvovag: Melétn, oxedlaopog KAl KATAOKEDI] ODOKEDI)
(PACHATOOKOIIIAG OVVOETNG aVTIOTAONG: EPAPHOYI OTNV AVTIOTACH OTNV TPNRATIKI drapfpwon

AEPOVALINYIKOV KPARAT®V AAODHIVIOD

2ovontn) ITepirypagr) Epeovag: Ta agpovavnnywka xpapata aloopwviov etvat eonabrny otnv
tpnpatikr] OwaPpworn. H evaobnoia tov Kpapdt®v alovpiviov IIOL MePLEXOLV PEYANDTEPO
IIO0OO0TO YAAKOD elvatl peyaldtepn AOy® TG peyding dapopdg SuVApIKOD TOL YAAKOL pe TO
alovpivio, mov €xet wg amotéleopa v dnpovpyiag yaABavikod keAlov.

210 mAaiowo g napovoag epyaotag Oa yprnowpornowmdetl n vIApyoLOA CLOKEDI] SUAEKTPIK®OV
petprioemv kat Oa peletnOei, oxediaotel Kot KATAOKEDAOTEL PETPNTIKO OLOTHHA Yl TV PETPNON)
g evaobnoiag oe dHAPpPwOn TOV AEPOVALINYIKOV KpAdpdt®v aloopwviov. Télog, Oa
npaypatonow)Oet mapapetpikn peAétn g evaodnoiag 1wV Kpapdtev mov Oa emAeyoov petd amo
dlapopeg KATAOTAOELS YI)PAVOT|S.



10. TitAog ITpotewvopevoo O¢cpatog Epevovag: Nonpoveg MeBodot Moviedonoinong Iatpikrg
Awayvworng

2ovornukr) Ilepwypagry Epeovag: Emi tpelg tooAdayiotov Oexaetieg peletatatr otn Otedvr

BipAoypagia n «oroAoytotika vrofBonbodpevn Afjyn) WATPIK®V AIOPACE®V» (computer assisted
medical decision making), pé¢oa amo v vAomoinon alyopldpik®y mpooeyyloe@v amo 1o Y®Po TG
Texvnt)g Nonpooovng (enayoyikr) pnxaviky padnon, VELP@VIKOG 1) eGeEAMKTIKOG DIIOAOYIOHROG,
VPPOKEG VorjpoVEG TIPOOEYYIOELS, K.A.), KAl Péod amo TV epappoyr) Tovg oe pia mnbopa amo
IPOTOTLIIA HPOPANHATA ard TO XOPO NG laTPKrg emotung. H ovykekpipévn epevvnTiky)
epyaoia Oa npaypatomnowmbei oe epyaotnplako meptBaAlov evOexopévmg KAt oe obvepydaoia pe
aA\ODG  EPELVNTEG TIOL EYOLV AVANOYI E€PIEPIA A0 MEPARATIKY] €PAPHOYL) VONHOVOV
alyopifpav yia ) My anogdoemv oe yvootd npoPArjpata vevpoloyiag (apaota, kepaialyia,
noAvvevpordadeta), axtivoloylag (paotoypagia, OIONOYIOTIKI] TOHOYPAPLA Yld  OayYElaKd
EYKEPAAIKA), KoTtapoloylag (Kapkivog tov TpaxmAov g PnTpag), @appaxkoloyiag, K.d. ZTig
HOPAIIAV® ePappoyég 1mov oovhfmg amotedovv Tomxda mpoPAfpata tadivopnong, eivat
ODOLAOTIKI) 1] COPHETOXT] WATP®V TG AVTIOTOLYNG EWOKOTNTAS , Ol OIIO101 OITOL VAl ATIAPALTHTO, PE
TNV EUIEIPIKI) KAl OemdPnTIKT] TOLG YV®OT), HETATPEIIOVY Td APXLKA dedopéva (IT.X. AKTIVONOYIKEG
EIKOVEG, AIIEIKOVioelg MAAKIOI®V PIKPOOKOIIIOD, K.d.) 08 PeTAPANTEG ATTOPAOnS pe KataAAnAa mmedia
TRV (aplOpnTikd, MOTIKA, KAI) KAl Ot OpAdOIOUEVeG KATYOpleg AIOPACE®V. XTIV
OLYKeKPLpEVT épevva Oa yivel (a) emAoyr] OLYKEKPIIEVIG LATPIKIG EQPAPHOYG IPOG HENETT), KAt
axkolovbwg () vAomoinon Kat DePAPATIKY] ePAPPOYT] KATANANAGV VONpovev pedodmv yua to
em\eypévo mpoPAnpa pedétng Kat Ta Xapaktnplotikd tov. O KatdAAnAog oy Qlog mpEmetL va
éxel yvmoelg npoypappatiopod H/Y kot pabnpatukng poviehomnoinong.

11. Tithog ITpotewvopevoo O¢patog Epsvovag: MovieAomoinon tng COPNEPLPOPAS COOTNHATOV

yeiwong pe oopPatikég Kat vorjpoveg pedodoog avaloorng dedopevov

2vvontikn) Ileprypagr) Epeovag: H tipn g ediknig avtiotaong 1ov edA@ovg, 0 TOIIOG KAt TO

péyefog T@V ovoTpAaTOV yel®ong, amotedovv Tig Oepeliadelg mapapetpovg mov kabopifoov 1)
Aettovpyla xat Vv ev yevel oopnepipopd tovg. H ovvexrg PeAtioon g oxediaong avtov tov
OLOTNPAT®V KAl 1] AVAITOS HOVTEA@V yia TNV akpiPr) mpoPAeyn g COPIIEPLPOPAG TOVG OTOV
XPOVO, HOVIING KAt PETAPATIKIG, AIIOTEAODV XEYYDO Y1d T PEYLOTY AOPANELT TOV AVOPOIIOV Kat
TOV NAEKTPIK®V EYKATAOTACERDV.

I'a va eivat eva ovotpa yelwong anote\eopatiko Oa mpéret 1 avtiotaon yelmong, oL Mapexet,
va dwatnpettat oe xapnAd emineda, kad OAn tm) diapkela tov £tovg. Avtod dev etvat IAVIOTE ePLKTO,
ere1dr), KATIOEG POPEG, O XWPOG TG EYKATAOTAONG dev enapketl wote va emttevyxboov ta embopnta
XapnAd emineda avtiotaong yeliwong. [dwaitepo podo ot Stapdp@mon g TIEng TG AvTioTaong
Yelwong, mepav Tov TOMOL TOL CLOTHPATOS Yelwong, dtadpapatifel Kat o TOIOG TOL £dAPOLS, OTO
onoto Oa eykataotabel ToLTO, APOL propel va IApPoLoLalet, eite MOAL peydln edKkr) aviiotaor,
eite va eivar waitepa  dwaPpotiko. Emiong onpavtikd mapayovia amoteAodV Kdt ot
petaPal\opeveg Kaipikeg ovvOnKeg, IOV EMKPATOLV OtV ToHofeola EeyKATACTAONG TOD
OLOTHPATOG Yel®OoNG, Ol OMOoleg, eVOEXOPEVMG, ADSOPELDMVOLY TNV €O1KY] AVTIOTAOH TOL £dAPOLS
Katd T SidpKela Tov £Toug.



H mpotetvopevn) PETAIITOXIAKI epyaoia HEo® €pevvag eoTlalel OTNV MEWPANATIKY] PENET TG
emdpaong ToL PIKPOESAPODG, pe TIPOOHN KN BEATIOTIKOV DAIK®OV Yel®ong, ota ouoTHpata yel®ong
Kai, 8n, ota xatakopv@a nlextpodia yeiwong. Oa mpaypatromoufovv HeTPr|Oelg TG elO1KIg
avtiotaong tov eddeovg, kabmg kat g avriotaong yelmong Katakopueav papdmv,
EYKIPOTIOPEVOV 0 PEATIOTIKA LAKA Yelwong, emt xabnpepiviig PAacemg yla peyalo XpOoviko
dwaompa. H epyaoia Oa eotiaoet otn peletn g ovpmeptpopds PpaxmOovg opetvod edAPovg
ODYKEKPEVTG TIEPLOXNG TG Xiov Kat ot OOYKPLON PE avTioTOlXeg HETPHOE AV TOIOV
€0A@Qog 1oL €YoLV 1101) Ipaypatorno)det katd To napeAdov. Ztoyot g epyaoctag etvat:

1) H ooMoyr] peydhov Oykov OeQOpPEVOV HETPHOEDV TNG €O1KIG aAVTioTaong e0APOvg, NG
TIPS avTLOTAoNG YElWONG§ KAt KAIPIK®OV IAPAPETP®V (VYOG PPoXOITOONS, €VTAoT] Kot Katevdovor)
AVEPOD, EMPAVELAKT] NAAKT AKTIVOPOALA K.d.) € ATI®TEPO OKOIIO TOV OX1HATIORO peYAAng Baong
dedopévmv, dpa Kat OLVOA@V eKITAIOEDONG T®V HOVTEAGV.

() H peAétn g petaPolng tov Tipev tov peyedov avt®v oe oovAapTnorn He ToV XPOVO KAt Tig
KAlpikeg ovvOrkeg.

3) Egpappoyr) copfatik®v Kat e0gumv TEXVIK®OV yid TNV avaloon tov 0edopevav pétpnorng,
KATIYOPIOIION01) TOuG Of EMPEPOvng OOpES, OLAVLOPATIKOIOINOT] Tovg KAt adloAdynon Tng
ONHUAVTIKOTNTAG TO®V AVeSAPTNTOV PETAPANTOV.

4) Avamtodn povtedeov Ynoloyotikrig Nonpooovng xat I'evetikoo Ilpoypappatiopoo, pe
OKOIIO TNV eKTIPNOon/IpOPAey) TOV TIHOV TG AVTIOTAONG YEl®ONG KAl NG, €V YEVEL, OOPIEPLPOPAS
TOV OLOTNHAT®V YEIWONG, Yl OLYKEKPpEVT), embopnt) npépa, pe Baon Tig TpEg TG el0KI|g
avtiotaong Tov eddPovg KAl T®V KAIPIKAV IAPAPETPOV IAPEADOVI®V XPOVIK®V IePLOdmV.



