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To Tprjpa Mnyavikov Owovoptag kat Atoiknong g IToAvteyvikrg ZxoArg tov ITavemotnpion
Awyatoo, emavidpvet xat Aettovpyel amd 1o axadnupaiko erog 2018-19, IIpoypappa
Metamtoytakov Zmovdwv pe titho «Metamtoyiako Aimepa Mnyavikev Owkovopiag kat
Awotknong péow Epeovag» (Master by Research on Financial and Management Engineering) (PEK
eravidpoong 2884/19-07-2018, 1. B’), 1o omoio odnyet oe Almopa Metantoylakov ZHnovdmv
(AM.Z) pe titho: «Metamtoytako Atmlepa Mnyavikov Owovopiag xat Aloiknong péom
Epevvag» (Master by Research on Financial and Management Engineering).

AvTtiketpevo kat otoyxot Too ILM.Z. eivat 1) mapaymyt) KAt 1) HETAO00L) YVOOEDV, TEXVOYVROLAS,
pebodoroyiav, epyaleiav oto ympo g Epeovag tov Mnyavikeov Owovoptag xat Atoiknorg.

To ILM.Z. otoxebdel va IPood®moel 0TOLG/ OTIG AIIOPOITODG TOL AVTIAYWDVIOTIKA HAEOVEKTH AT,
O®G TNV KAVOTNTA avaloong Kat ovvbeong MOAVIAOKGV HMPOPANPAT®V oL cLbvOLAlOLY
OANAmA0VG TOpElg TG Texvoloyilag, MANPOPOPIKTG, O10iKNONG KAt OKOVOpiag.

Zto ILM.Z. o/1 gottntg/ pottjtpla KaAeital amo v Dp®T) Pépa Kat yia OAn ) StdpKela 1oV
orovd®Vv Tov/ g va emAESet Kat va aoyoAndet pe éva ovykekpipévo epeovntiko Oeépa. To IT.M.Z.
arotelet 10aviko mporopmno yia Owdaxtopikég omovdés. Ta mpotewvopeva Oeépata épevvag

avaypa@ovtdal oto IApAapTpa TG IapodOAg IPOOKANOLG.

Ia v anoktmon too MAZX. amatteitat 1 emtoxrg eSétaon: a) dvo (2) LHOXPE@TIK®V
pabnuarev, B) 6vo (2) pabdnpatov xat emAOyI)V LIOXPEDTIKAOV, Y) EMITUXYG LIOOTHPS
petamtoyakng duwepatikrg epyaoiag pe kabapr) ovvelopopd oOtnv  amoKton  véag
EMOTHOVIKIG YV®ONG, Kabwg kat 8) vroPoAr) 600 (2) IPOTOTLIOV EMOTHOVIKOV apbfpwv ta
ornota Oa mpémet va £xovv yivel amoOeKTd, KATOIMV Kpiong yia Onpooienon o€ eyKeKPLEVO
EMOTHOVIKO TePLodKO 1) dtebveg ovvedplo 1 kepdAato oe PiPpAio. Znpeiwvetat OTL AIAPALTTY)
npobrobeon yla Vv LHOPOAN TG AltnOng €K PEPOLS TOL/TNG EOLTNT)/ POLTTPAG Yid TNV
adlohoynon Mg SWAGPATIKIG EPYAOLIAS, OIIOTEAEL 1) EMITOXIG €GETAON OTA MPOAVAPEPOPEVA
padnpara xabog xat 1) vIIOBOAr T®@V 60O (2) HTPETOTLIMV EMOTHOVIKOV ApOpwv.

To ILM.Z. vAomotettat oe meptPaldov puktrg dadikaotag pabnong pe mpoTovIIeg CLVOLAOTIKEG
Pop@ég exrIaidevong, ot omoieg mepAapPavoov: a) eviatikég dtaleSelg oL IPAYPATONIOODVTAL
otV &pa tov Tpnpatog, oy apxr) xabe dwdaktikng meptodov, P) nAektpovikeg dradikaoieg
obyxpovng padnong, pe adlornoinon OXETIKIG MAATPOPHAS, OV LIIOOTNPIfEL TV EKIIAIOEVTIKI)
dadikaota xatda ) ddapkela O AoV TV efdopddmv ormovdmv 1OV OOAKTIKOV HePLOOMV KAt Y)
eCetaotikn) nepiodo mov deayetat, emiong, oty €dpa tov Tprpartog, oto téAog Kdbe SIOAKTIKI|G
neptodov. H napaxolovdnon tov pabnpateov xat 1 ooppetoxr) otig kdbe el000g eKImatdenTIKEG
dpaotnplotnteg, ONMG EPYATieg, AOKIOEIG K.AIL., VAl DIIOYPEDTLKL).

To Ilpoypappa eivat a) DA)Povg Qoitnong He XPOViKI OlIpKeld yia TV arovour) too MAZ..
Tpia (3) Owaktikda eSapnva, P) PEPIKNG QOITNONG HE XPOVIKI) OLIPKEWD Yld TV AIIOVOHI] TOL
M.AZ.. mévte (5) Odaxktikda eSapnva.



Kata 1o axadnpaiko €rog 2018-19, Ba ewoaxBoov oto IILM.Z. «Metamtoyiako Atmeopa
Mnyxavikev Owovoptag kat Awoiknong péom Epeovag» (Master by Research on Financial and
Management Engineering) kat aveotato opto  Tpravia (30) petamtoylakoti/eg

POLTNTEG/ POLTHTPLES.

EAayioteg tomkég npodnobeoetg ya ewoaywyr oto ILM.Z. ooppava pe to apbpo 34 too N.
4485/17 eivar mroyio/dimepa, a’ KOKAOD OHOLO®V KAl I ENAPKNG YV®OI HAG TOLAAXLOTOV
yAwooag niEpayv g yAwooag dte§aymyng too ITM.2.

Xto ILM.Z. vyivovtat Oextol/ég mroytovyor/Ouhopatovxot Tunpateov IToAvteyveiwv,
[Mavemotpiov kat Tpnpdatov Avetatov Zipatetikov Exnatdevtikov [dpopdteov (AZEI) g
npedarrg, opotay®v avayvepopevev Idpopdatev g alodarmg, kabog xat mroyxtodyot
Tpnpdareov TEI ovvagovg yvwotwkod avtketpévoo. Emiong, yivovtar Oextoi/ég emt mroxiom
gottnteg/ pottntpteg v Idpopdreov g npedamrg vmd Vv npodmobeorn ot Ba  €xovv
OAOKANP®OEL TI§ DIIOXPEWOELG TOVG KAl Oa éxovv mpookopioet oxeTikr) PePaimon kat petd ) Aidn
g mpobeopiag LIOPOANG TOV OKAOAOYNTIK®Y, OHNWOONIIOTE OP®G PEXPL TNV NHEPOPNVIa
eyypagng tovg oto ILM.Z.

Ia wmv napaxkolovbnon too IILM.Z. mpoPAémetar 1 xataBolr OddxTpwv, 1 omoia
Ipaypatonoteitat mpwv v évapdn pabnpatov tov A" Eapr)voo, oopgova pe Tong 0poug Kat Tig
npotmobéoeig mov opifovtat amno to Nopo 4485/17, dbyoog 1.000€.

2TOLG PETAIITOXLAKOVG/EG POLTNTEG/ QotthTPleg MapexeTal aplfpog vmotpoPumy, dvvatotnta
dwpedv ottiong Kat otéyaong ovppmva pe ta npoPAenopeva oto Nopo xat otoog Kavoviopoog-
Aniogdoetig too Idpopartog.

H emloyn) tov Metamoyiakeov Gottntpiov/Pottntpiov yivetdatl e OLVEKTIPNOon TV e8¢ Kupimg
KPUtnpimv:

Katnyopia mtoyioo/dunkepartog
Babpog mroyiov/duthopatog, Pabpoloyia ota pabnpata ta OxeTKA HE TO YVOOTIKO
avtkeipevo too [IMZ, ypovog mov amatt)fnke yia TV Ktorn 1oL Kdt emidoorn oe
dumhopatikr) epyacia (0rmov mpoBAEneTal OTov IPOTO KOKAO OIIOLO®V)
e Epeovnuir) 1) enayyeApatikr) Spaotnplotnta OxXeTKY je To avikeipevo tov ILM.Z.
e Zovevtendn vmoyn@iov.
Zvvornoloyifovtal dAa edKA IPOoOVTd, ON®MG PETAITOXIAKOL TITAOL KAl €101KEG YVMOELS,
KATOXT] £W0K®V MOTOMOUTIKAV, KAO®MG KAl 1] OOVOAIKI] £IKOVA KAl IPOOMIKOTNTA TOL/ TG
kdbe vroyngiov/vroyneiag. Emiong, 0a covexktipunOobv toxov Onpootedoelg, oLYYPAPIK)
dpaotnprotnta Kabmg Kat 01 CDOTATIKES EMTIOTONES.

2T1) OLVEYELD, Ol DIOWIPLOL/ DIIOWT|PLeG TTOL MANPOLV Tig TLIKEG ITpovItodéoetg Oa kKAnboovv oe
ovovevtedielg oo Oa npaypartonowmBody oty &dpa tov Tpnpartog (mapeyetat np dovatom)ta 1
oovévteondn va npaypatonowdel pe ) xp1on vEmdV TeEXVOAOYI®DV), O XPOVIKO Oldotnpd mov Oa
yvaotomnowndel otovg/ otig vrowngiovg/ eg kat Oa avaptnet oty IotooeAida tov Tpnparog.

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

Ot evluagepopevol/eg mperet va vIIOPANOLY TV DHOYNPLOTTA TOLG PEO® TOL NAEKTPOVIKOD
OLOTHPATOG «NAYTIAOZ» TOL IMavemotnpiov Avyaioo ot dtevbovon:
https:/ /nautilus.aegean.gr/ péxpt tig 17/09/2018 xat wpa 23:59, agov axolovbroovv
IIPOCEKTIKA TG o0nyleg 1oL meplExovIal oto eyxepidio Xxprjong:
https:/ /nautilus.aegean.gr/applicant_manual.pdf

Ot vmoyn@or/eg kalovvtatr va vroPdloov epmpofeopa Ta MAPAKAT® OIKALONOYITIKA
NAEKTPOVIKA:

1. Attnon) vrrooAng vmoynelotTag,


https://nautilus.aegean.gr/
https://nautilus.aegean.gr/applicant_manual.pdf

2. Avalotiko Bloypaguko Znpetopa,

3. Movooehido keipevo oto omoio Oa tekpnpwvetrat 1 BovAnon xat ta xivirpa tov/ g
vroyn@iov/ vroywn@iag yla myv ewoaymyr) tov/ mg oto ovykekpipevo ILM.Z.,
4. dototomia titAwv omovdwv 1) BePaiwon nepatwong Zmovdmv (ot KATOXOl TITAGV

onovdwv NG allodarr)g o@eiAoLV va MPOOKORIcOLY TNV aAvayveplon TiTAOL TOLG amod TO
AOATALII, oopgpeova pe 1o ap.34, map. 7 too N. 4485/17),
5. dototomia avalvtikng Padpoloyiag pe axppn M.O.,

6. Avtitonno Aunepartir|g/ITtoxwakng Epyaoiag pe Oépa covagég pe 1o avtikeipevo tov
IIMZ (epooov ekmiov)Onke) oe Yn@lakl popqer) (eav vIrdapyet),

7. dototoria, TtV OO  Oyewv, TG  AOTOVOHIKNG — TALTOTNTAg — TOv/TNg
vroyn@iov/ vroyneiag,

8. AVO (2) OLOTATIKEG EMOTOAEG O1 OIIO1EG ATIOOTEANOVTAL NAEKTPOVIKA PEO® TNG TAATPOPHAS
Nautilus a6 tov/ v vrnoypdgovta/vrnoypagpoood avt®y,

9. [Twotonom ko yAwooopdabelag ayyAikng yAwooag, emurédov B2 (emonpaiveratr ot

npomobeon yla v emAoyr) anotelet 1) ENAPKIG YV®OOL] PLAG TODACXIOTOV YADOOAG IIEPAV TNG
yAwooag de€aywyr|g oo [IMY, odppova pe to apbpo 34 map. 2 too N. 4485/17)

10. Emotmpovikég 0npootedoelg Kat O1akpioelg oe Yn@axl) pope@r| (eav ordpyovv),

11.  ADodelKTiKd ENAYYEAPATIKIG I} EPELVITIKIG ERIIELPLAG (EAV DIIAPYOLV),

12. Ot vooyn@iotr/vrnoyrgpieg propovv va katabeooov kabe al\o ototyelo mov xatd TN
yvopn tovg Oa ovveBale, mote 1) Emttporr) AStoAoynong va oxnpatiost mAnp£otepn amnoyn.

Ta anotedéopata emAoyng tov Ynoyneiov 0a avaptndoovv oty IotooeAida tov Turjparog.
[Tapaxalovvtat ot evolapepopevol/ ot MPOoKepévon va evipep@body yia t) dopr), Tovg Kavoveg
Aettovpytag too ILM.Z. kat yia xkabe 0épa mov agopd Tov TPOIo Kat T dtadikaocia emAoyrg Tovg
KAIL va AdaPoov yvwon too Kavoviopod Aettovpyiag tov moo eivat avaptnpévog otnv
wotooehida tov Turparog.

ITeproootepeg mAnpopopieg:

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

O ITpoedpog tov Tprjparog

Kovotavtivog ITanayswpyioo
Avan\. Kabnyntng


mailto:medmode_gram@chios.aegean.gr
http://medmode.aegean.gr/

ITAPAPTHMA
ITPOTEINOMENA OEMATA EPEYNAX

1. TitAog IIpotewvopevov Otpatog Epevovag: H yprion emavinpévng mpayparikotnrag o€
Otadikaoieg epodraotikig (logistics)

Ynotithog: Atepedvnon tng texvoloyiag vision picking yia 1) Peltiotomnoinon Stadikaciov oe
arrofnKevTIKOLG XHPOLG

2vvonukt) [Teprypagr) Epevvag: Ta tedevtaia xpovia 1o 1 moAvmhokotnta ot Otaxeipton
EUITOPELPAT®V 00O KAl Ol AVAYKeG eSLIINPETNONG TOV MEAATOV OTOV KAAOO0 twVv logistics éyovv
avinbet onpavtika. INapdayovteg omwg 1 avdnon tov Oebvodg aAviay®@viopov, 1 avinpévn
petaPAntomta g ayopds, 1) avAayK) ylid oLXVEG KAt PIKPEG apayyelieg Kabwg Kat 1) peimor) tov
KOKAOL {®1|g eVOg IIPOTOVTOG, IAPOLOLACOVY ONHAVTLKEG IIPOKATOELG OTIG £QOOIAOTIKEG aNLOideg
TOV ETAPLOV KAt e01KOTEPA 0TI Olaxeiplon TV arofnKeLTIKOV TOVG XOPOV. Ald@aiveTat g ot
vlotapeveg pebodoloyieg kar TeXVikég PeAtiotomoinong tewv Owadikaowwv logistics oe
anobnkevTikodg X®POLG Oev elval KAVEG VA AVTIHETOIIOODV TIG OAOEVA KAl ALSAVOPEVEG
AIIOTIOElG OXETIKA P TI) PELMOL] TOL AETOLPYKOD KOOTOLG, TV evelia, ) otabepotnta, v
asupopia Kat v napoxr) VYPNAoL emurédoo eSommnpeTong otovg meAdreg [1].

A1o Vv dA\n pepud, 1) paydata texvoloyikr| eGENS Ta tedevTaia ypovia £xet Onpiovpyroet véeg
IIPOOIITIKEG OTIG EMmXelpnolakeg Olepyaoieg. Texvoloyieg omwg to Awadiktvo tov Ilpaypdareov
(IoT), n emavinpévn npaypatkomrta (AR) kat ta pn enavdopwpeva agpookdgn (UAVs) éxoov
pepet enavdotaor) otov kKAado tev logistics (Logistics 4.0) [2]. Etdwkotepa otovg amobnkentikong
XOPOVG 1) EPAPPOYI] TOV €V AOY® TexVOoAoywwv propel va vmootnpiel Srtadikaoieg onwg yia
napdoetypa TV YVHAdOHOTTA KAt TOV EAeyX0 arobépatog/ arnoypagmy oe IPAYHATIKO XPOVO
e xprion etiketov padtoovyvikrg avayveptong (RFID) kat drones, kabaog xat véeg pebodovg
ovA\oyr)g epmopevpdtev (vision picking) pe ) xprion £Sonvev yOLaA®V KAt emavinpévig
MPAYHATIKOTTAG.

2KOmOG TOL OLYKEKPIPEVOD €PELVITIKOD Oépatog eivat 1) diepedvnon tov avriktomov mov Ba
emupépet 1 Texvoloyla g enavinpévng npaypartikottag (Augmented reality) xat eildwotepa 1)
Xpnon g texvoloyiag vision picking ot Peltiotornoinon SladIKAOIOV eVTOg ArmofnKevTIKOV
XOP®V OI®G: 11 OLANOYT) epHopevpATOV Kabmg kat 1) dtayeipton amobepdatav. Empépoovg otoyot
NG eV AOY® £PEDLVAG ATIOTEAODV Ol KATOOU:

e BipAoypa@ixr) emokommon 1oV avadvopevev texvoloylwv, pefodnv kat dadikaoiwv
logistics pe épgaon oty texvoloyia g enavinpévng IPaypaTiKoT)Tag

¢ TIpoocopoiwon dadwaoiav logistics evtog amobnkevtikav xopov (Yoplg Kat pe T xpron
g emaovénpévng  mpaypatikomrtag - - vision  picking) kat  é\eyyxog g
ATIOTEAEOPATIKOTNTAG NS,

e Alevépyela OTATIOTIKOV eAEyXV pe T xprorn g pebodov Design of Experiments yia va
diepevvnOobdV ot mapdpetpot mov ennpedfoovy 1) Aettovpyla g ev AOye texvoloyiag (IL.x.
avayveolpotta barcode amod éfvmva yoalid yia ovAAoyr) epmopevpdtmv, opbotnta
ODANOYT|G, KTA.)



H epevvnTIKI) KAIVOTOHLA EMKEVIPOVETAL O VO KOPLOLG MVAMVEG: d) IIPOCOPOI0ON dladikaot®v
KAt ovotNPATe®V Kat ) oxedlaopodg melpapdtav yia T Olgpedvon TOV HAPApETP®V MOV
ernPedfovV T AELTOLPYIKOTITA KAl TV AKEPALOTTA TG IO dlepebVOT TEXVOAOYLaG.

Avagopég
[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 Oipatog Epesovag AvVANDON KOWW®VIKO-OIKOVOPIK®V OKTO®V:

Metpikeg, povieAa Kt EQAapHoyI) 0 PENETH HEPUITOOTG

2vvortikr) ITeptypagr) Epeovag: To OOYKEKPIHEVO €PELVNTIKO HETAITOXIAKO CAVTIKEIPEVO TOL

IIMX MEAMOAE tov TMOA, iepthappavet 1) obAAOYT] KOWVOVIKOV KAl OIKOVOHIK®V OedOPEVOV
PEYAANG KATPAKAG KAt TV avAalvor) Tovg pe pabdnpatikég xat otatiotikeg pebodovg avalvorng
dKTO®V pe otox0 TV avadr)tnon vaoodelypat®y (patterns) xat oxéoemv petaid T@v Oe0OpEV®V Ot
oroieg propetl va ennpedfovv TI§ COHPIEPLPOPEG OWKOVOHIK®V DIIOKEIPEVOV OTOV IIPAYHATIKO
koopo. Tetowa dedopéva pmopet va eival Piphopetpika 0edopéva, 0edopeva EMOTNHOVIK®OV
dnpootevoewv, PipAOypapkov avagopmv, mateviov, KAm. Xto TMOA exmoveitat 1)0n &vag
ONPAVTIKOG aplfpog SUIAGPATIK®V EPYAOI®Y MOL XPNOHOIoLY pedodovg avalvong SIKToav
yla va OlEepevvI|oODV TIG OXEOElS HETASD TV OLHHETEYOVI®V Of OLVTAKTIKEG EMTPOIIEG
EMOTUHOVIK®V IEPLOOK®V A0 dlaPopeTiKd Yvwotikd media. H mpotetvopevn petamtoyiaxr)
epyaota propet eite va ovveyioet kat va emekteivel ta dedopéva moov 1101 DIIAPXOLV KAl VA T
AVaADoel MEPALTEP®D OLYKEVIP®VOVTAG Veeg HeTAPANTEg, eite va Sekivioel amod T OLANOYT)
dedopevav oe éva véo medilo épevvag, avaloya pe TV HIPOTIPNOn KAl Td evOla@Eépovtd TOL
vroyneiov.

O/H petamroytaxog/n @ottnug/Tpta mov Oa emheyel mpémet va €xel A@eVOg KAA yVmOr)
YPAappikig alyePpag (emeSepyaoia MVAK®Y) KAl EDXEPELA O XP1)01) OTATIOTIKOV pefodmv pe 11
vAwooa R. Agetépoo Oa mpénet va £xet PACIKEG YVMOELG OIKOVOHIK®V ] KOWMVIK®V EMOTHOV
®OTE VA UIOPel va EPPIVEDOEL TA HAPAYOHEVA AIIOTENéOpAta pe T xprjon Oewpiag xat va
napaxkolovbel ) oxetkn) PPAoypagia tooo pebodoloyika 000 xat &g mpog ta Bewpnrika
O¢pata mov oo{nrovvtat.

3. TitAog ITpotewvopevoo O¢cpatog Epsovag: Ttoyaotik) povtehonoinon Kat PeAtiotonoinon
Owafeopotnrag mopwv oe moAamloog ywpoog otdadpevong pe T xpron Mapxoflavev

POVTEA®V

2vvontn) Ileprypagr) Epsvvag: To OLYKEKPIPEVO €PELVITIKO PETAITOYIAKO CVIIKEIHEVO TOL
[IMX MEAMOAE too TMOA, mneplhapfdavet T OTOYOAOTIKI) HOVIEAOHOINON Kat T
BeAtiotonoinon tev Beéoemv otadpevong mov etvat dovatov va Seopevdody yia xprjoteg ot omoiot
£XOLV IIPOTEPALOTNTA EVAVTL NGV, TANPOVOVTAG TO AVANOYO AVTITIHO, €10l woTe 1) mbavotnta



va pnv eommpetnfovv avtég ot KAAoelg va etvat 1) eAdayiotn dvvatr), Satnpavtag tavtoxpova
000 10 Ovvatov meplocoTepeg drabiowpeg Béoelg yla xprioteg yapnArg mpotepatottag. ITo
ovykekpipéva Bewpettat 0Tt vrdapyet pua emyeipnon n omoia dwayelpiletat MOAAIIAODG X®POLS
otabpevong, yia Iapadetypd oe KAIIOW0 agpodpOjlo, K TOV OIMOlmV KAmolol Pplokovtal og Mo
KOVTVI] ariO0Taol) Ao Tov TePPATIKO otabpod xat allot oe mo paxkpwvi). H emyeipnorn, péow
KATAAAIAOL IIPOYPAPHATOS, dEXETAL EAATEG DIAPOPETIKIG IIPOTEPALOTNTAG, Ol OIIOL0L MANP®VOLY
dragopetikd avtitipo. H Aoywr) tov ovotjpatog TtV HOMNAIA®V  Yopev otddpeoong
ovvoyietatl oto OTL AV KAIO0G MEAUTIG IOV PTAVEL OTOV KOVILVOTEPO OTOV TEPUATIKO oTabpo
Xopo otabpevong kat Oev vrdapyet drabéorpn 0o yia avtov, OTEAVETAL OTO APE0MG KOVILVOTEPO
X®PO, €Poocov Kat oe avtov vrdpxet Owabéowpn O¢on. Ot xAdoelg medat®v vyWwnAotepng
IIPOTEPALOTNTAG MIPETIEL VA AIIOTOYXAVOLV va Bpoovv Béorn oe kdamolo xopo otadpevong pe v
pwpotepn dovartr) mbavotnra. H idia Aoyikr) woxvet Kat yia 0Aeg Tig KAAOELG IPOTEPALOTITAG HE
@Oivovoa oetpd. ITapd\nla opwg 1) emyeipnon), yia va avdrjoet mepetaipm o képdog g, Oelet
va Oéxetat 600 To Ovvatov meploootepovg meldtes. Ia va emrtevybetl 1 wooppomia avt, 1
ermyetpnorn propet va deopedoet Kdmoteg 0eoelg yia Tovg meAdteg pe mpotepatdtntd, o aptipog
TOV onolev amoteAet petaPAnt) amogaong oe éva mpoPAnpa PeAtiotonoinong mov mpenet va
oxediaotet kat va emhobet. Ooov agopd T PoVIEAOIOoN o1 Tov eV AOY® OLOTHHATOS, KAT® ATId
Vv vnobeon OTL ot a@ielg kat ot avay®proelg OV MEAdT®V elval Toyaieg XPOVIKd, Td
Mapxoftava povtéda eivar ta kataAAnlotepa epyalela yla T AeOTOpePr) MEPLYPAQPI] TOL
ovotpatog. MdAwota pmopet va ypnotpornowfovv opoyevr) 1)/xat pr opoyevi) Mapxopiava
povtela. Xtoxog etvat va Ppedet o BeAtiotog apidpog Oéoewv oo mperet va 0eopevtody yia Kabe
KAJOn mpotepatotntag oe Kabe xopo otabpevong etot wote n mbavotnta xkabe x\dong va
arotoyel va Ppet Owabeoyun O¢on va elayiotomoteital, kat emmAéov va Ppedel 1 MOATIK)
deopevong Béoewv mov odnyetl oe avdnon tov képdovg g emyeipnong. Na onpewwbei, ot T0
gpyaotplo Mnyavikiig g Adwomotiag too TMOA éyet onupavtiki epmelpia ald Kot
OLYYPAPIKI] SPACTNPLOTITA 0T OOYKEKPIPEVT] TIEPLOXT).

O/H petamroytaxog/n @ottnuig/Tpta mov Oa emheyel mpemet va €xel agevog KA yvmor)
OTOXAOTIK®OV OladIKAOI®V KAl EMXEPNOWIKNG €peLvag KaOmg emiong Kat KaAEG YVOOELS
IPOYPAPPATIOR0D. A@eTépov Oa mpermet va propet va eppnvedoet Td IAPAYOHEVA ATIOTEAEOPATA
pe ) xprjon Bewpilag xat va napaxkolovdet ) oxetikn) PtpAoypagia tooo pebodoloykd 0o Kat
®G 1IPOg Td Bempntikd O¢pata mov ovdnrovvTat.

4. Tithog IIpotswopsvoo Ofpatoc Epsovac Portfolio selection within a stochastic

environment (EmM\oyn yapto@oAakioo peoa o€ éva otoxaotiko neptpaliov)

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

2vvont) [Teprypagr) Epsvvag: 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: Avaloon kat PeAtiotomoinon tng adlomotiag
cootnpatwv peow NG Ilpoyvwong kar g Awayeipiong g Yysiag pe TG XpnoIn vVémv
TEXVIK®V KAl IPOOEYYIOEWV.

2vvontkn) Ileprypagr) Epsvvag: To OLYKEKPIPEVO €PELVITIKO PETANTOYIAKO CAVTIKEIpEVO TOD

I[IMX MEAMOAE 7tov TMOA, nepilapPaver myv altodoynon g adomotiag xat T
BeAtiotonoinon g anodoong cvotpatev péom g IIpoyvmong kat g Awayeipiong g Yyeiag
(Prognostics and Health Management PHM) tovg. H PHM eival pia véa mpooeyylon IIov
XPNowomoteitat ya v aSloAoynorn g LYElag oLOTNHAT®V OOPUPOVA HE TG IPAYHATIKEG
oovOnkeg Aettovpytag tovg. H @don tmg npoyvmong ovviotatat oty avaloorn Ola@opeTIKOV
napapetpev "oyelag" mpoxewpevov va mpoodopilotel 11 pifa emikeipevaov PAaPov kat va
npoPAepbodv kalvtepa ot xpovol aotoxiag. Xt ovvéxela Sekva pua enopevn @aorn (dnAadn n
@dorn Owayeipiong g vyetag, mov amoteleital kKvplwg amd SpAocelg MPOAITIKIG OLVTHPIOG)
npokepevor va PeAtiwdet 1 alromotia kat 1 anodoon twv ovotpdrev. Ewwkda yia pn-
EIMOKELAOIA OLOTHATA 1) Yl OLOTPATA HE DWYNAO KOOTOG €IMOKEDI)G, OIN®MG OLOTIHATA
dlaotpuikmv amootoA®y, ovoTpatd LHOPPLXWWV 1) MAolwv, 1 akpPprig HmPOPAeyn Tng
vmoAeutopevng xpriotpns Cong (Residual Useful Life - RUL) etvan peifovog onpaotiag. Ilépav g
peAeéng g oxetkng PipAloypagiag mov agopd otig pefodovg KAt Ta POVIEAd IOL £XOLV



xpnotporownfel, OKOIOG T1G OLYKEKPIPEVG EpevVag elvat 1) dlepedvIon VE®V TIPOOEYYIoE@V Ol
OIIOleg PIIOPOLY VA AVANDOOLV AIOTEAECPATIKOTEPA TIG OLVONKeG AelTOLPYIAG CLOTNPATOV KAt
va Iapéxoov pia eVaAaxkTiky IpoPAeyrn g adlomotiag toog alAd kat g PeAtiotonoinong g
anodoong tovg. Na onpewwbdet, o1t Ta epyaot)pra Mnyavikig g Adwomotiag xat Eogooig
ESepevvnong xat Avdalvong Aedopévav too  TMOA éxet onpavtiky] epIelpia otr OOYKEKPIPEVT)
IIEPLOXT).

O/H petamroytaxog/n @ottnuig/Tpta mov Oa emleyel mpémet va €xel A@evOg KAAI yvoor)
adlomotiag cLOTPAT®Y, OTOXAOTIKOV JLadIKAOI®V KAl EMXEPNOLAKLS épevvag Kabmg ermiong
KAt KAA&g YV®OELS MPOYPAPPATIOpoL. A@etépov Oa mpémet va pmopel va eppnvedoel Ta
Iapayopeva aroteheéoparta pe 1 xpron feopilag xat va mapaxkoloovbet ) oxetikn) PipAtoypapia
1000 pedodoloykd 000 Kat g 1pog ta Bempntika O¢pata mov ovlnrovvIat.

6. Tithog IIpotewvopevov Ofparog 'Epevvag: Beltiotomoinon moMTIKGV ooVINpnong

OVOTHATMOV HE XPIO1] OTOXACTIK®OV dadIKAOI®V GOVEXODG XDPOV KATAOTACEDV

2vvortikn) ITeptypagr) Epeovag: To ODYKEKPIHEVO €PELVNTIKO HETAITOXIAKO CAVTIKEIPEVO TOL

IIMX MEAMOAE tovo TMOA, nepthappavet ) povtehomnoinorn, avaivor) Kat BeAtiotonoinor tmg
arrodoong CLOTNIATOV HE TOV EVIOHIONO T®V KATANNA®V IIOATIK®V ovvtrpnong. Ta ovotrpata
nov Oa peetnbovv, Bewpeitar 0Tt pmopovv va poviedomowfovv pe T XPr|On OTOXAOTIKOV
dadikaowwv ovvexodg xopov Kataotdoe®v. Mia tétola otoxaotikr) Owadikaoia, propet va
neprypayet v e§eAdn TG KAataoTtaong Tov OLOTHHATOG OTO XPOVO, 1) OIoila propet va motkilet
dIIo TtV KAtdotaon OA)povg Aettovpylag péxpt v Katdaotaong oAkng PAapPng. Ta oo pelétn
OLOTIATA MIIOPEL VA ATIOTEAOVVTAL ATIO £VA 1) TIEPLOOOTEPA OTOLYELA KAl O AVTIKEIPEVIKOG OTOXOG
etvat va oxedraotel kat va emAobetl éva Katd\AnAo poviého PBeATioTornoinong T@V HOATTIKOV
oLV PNONG ToL ovotpatog. Na onpewwbet, 011 Ta epyaoct)pia Mnyavikng g Adtomotiag tov
TMOA éxet onpavtiki) epmelpia otV eopOTEPT] EPELVITIKY] IIEPLOXT).

O/H petamrtoyiaxkog/n gottntrg/ tpa moo Oa emheyel ImpEmel va éxel a@evog IMOAD KAAL| YV®OT)
OTOXAOTIK®OV OladKACI®V KAl EMXEPNOLAKNG £PeLVAG KAO®G €miong Kot KaAEG YVOOELG
IIPOYPAPHATIONOV. A@etépov Oa mpemetl va priopel va eppnvedoet Ta IAPAYOHEVA AIIOTEAEOHATA
pe T xpnon fewpiag kat va napaxolovbet ) oxetiky) PrpAoypagia toco pedodooyikd 000 Kat
®G TIPOG T Bempntikd Oépara mov ovdnrovvTat.

7. Tithog ITpotewvopevoo O¢patog Epevvag: Enidpaocn tov moocootod vavo@ulev ypag@evioo

0T1G NAEKTPIKEG KAl HNXAVIKEG 1O10TNTEG EMOKEVACTIK®OV DAIK®V TO1pEVTOE100G Paorng

2vvortkr) [Teprypaer Epevvag: H mpoobrikn vavopoAlev ypageviov 0To e0@TEPLKO TG PITPAS

Tov VAKOL divel v dvvaromta mote 1o 100 To LAKO, va Asttovpyel g aiobntrpag
apakoAovOnong g SOHIKIG TOL AKEPAOTTAG. ZTOX0G eivat va avarrtoybet pia pebodoloyia
AvAapdng TV Vavo@OA®V ypa@eviov yla TV emrtoxr) Otaonopd Tovg oe OAO To vepo g pilng
KAl KAt eméKTaot) otV prtpa tov bAkoL. [a tov Aoyo avto Ba xprnoyponow0ody dtapopeTikd



Vavo@OAAA YPAPeVIOD KAt OLAPOPETIKEG TIEPIEKTIKOTITEG DIIEPPEVOTOIIOUTI) TPLTNG YEVIAG Yia TNV
vrioPor)0nor g S1aocIIoPag TOLG OTV P TPA ATIO TOEVTO.

2KOmog eivat 1 evpeon TG PEATIOTG MEPLEKTIKOTNTAG YPAPEVIOL KAl DIEPPELOTOMIOUTI) TPLTNG
yeviag mov Oa emtpeyet mefo-ay®ypda XAPAKTPOTIKA (kavotnta aitobnong) xat avlnpévn
TP TG KAPIITIKNG AVTOXT)G TV HAPaxOevi®v vavooLviETmV DAK®YV.

8. TitAog IIpotewvopevoo O¢patog Epevvag: Perspectives in autonomous vehicle research and

implementation (Avtovopa oxfpata: IIpoontikég otnv €épevva Kat v vAomoinon)

2vvortikt) Ileptypagr) Epeovag: 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 ITpotewvopevoo Oipatog Epsvovag: Meléty, oxedlaopog KAl KATAOKEDI] ODOKEDI)

(paoparookoriag ovvletng aviiotaong: ePappoyn otV aviiotaon otnv TpHRAtiky otapfpwon)
AEPOVADHIYIK®OV KPAPATOV AAODHIVIOD

2vvortkr) IMepwypagn) Epsvvag: Ta aspovavmnykd xpdapata alovpwviov eivat evmabdr) oty

Tpnpatikry) OwdPpworn. H evaobnotla tov Kpapdt®v alovpiviov IOL IMEPLEXOLV PEYANDTEPO
II0000TO XAAKOD eivatl peyaldtepn AOym g peydAng dapopdg SLVAPIKOD TOL XAAKOD HE TO
alovpivio, mov éxel g amotéAeopa v dnplovpyiag yaAPavikov KeAtoo.



210 mAaiolo g napovodag epyaotag Oa ypnotpornowndel 1 vrIapyovoa OLOKEDY] OMAEKTPIKOV
petprioemv Kat Oa peletndel, oxedlaotel Kat KATAOKELAOTEL PETPNTIKO OLOTHHA Yid TV PETPNON
g evaobnoiag oe SAPPwOn TOV ALPOVALINYIKOV KPApdat®v alovopwviov. Teélog, Oa
npaypatonow el mapapetpiky) peAétn g evaobnotag oV Kpapdtev mov Oa emAeyoovv petda
aro OldPopeg KATAOTACELG YI)PAVOLG.

10. TitAog ITpotewvopevoo Ocpatog Epsovag: Nofnpoveg MeBodor Movtedomoinong Iatpikrg
Awayvmorng

2ovonukr) Ilepwypagry Epeovag: Emi tpelg tovldywotov Oexaetieg peletdatatr ot Otebvr)
BipAoypagia n «omoloytotikda vroBonbovpevn Afjyn WATPK®V AIIo@Acemv» (computer assisted
medical decision making), péoa amo v vAomnoinon alyoplpikov Ipooeyyloemv Ao To X®Po
g Texvntrg Nonpoodvng (emayoyikr) pnxaviki) padnorn, veopmvikog 1] eGeAIKTIKOG DIIOAOY1OPOG,
vPpP1OKég vorjpoveg mPooeyyioelg, K.d.), KAl Héod amo TNV eQAappoyr) tovg oe pa nAnbopa amo
np@TOTLIIA HPOPANpATa ard To XOPO NG laTPIKhg emotnung. H ovykekpipévi) epevvntir)
epyaoia Oa npaypatonowmdet oe epyaotnplako neptPaliov evOexopévmg KAt 0e ovbvepydoia pe
GA\ODG  EPELVNTEG TIOL €YOLV AVANOYI E€PIEPla A0 MEPARATIKY] €PAPHOYI] VONHOVOV
a\yopifpav yia ) Ay ano@doemv og yvootd npoPAnpata vevopoloyiag (agaota, kepalalyia,
noAvvevpondabewa), axtivoloylag (paotoypa@ia, LIOAOYIOTIKI] TOHOYPAQIA Yld  CyYELIKA
EYKEPAAIKA), KOTTApoloylag (Kapkivog tov TpaxnAov g pnTpag), @appaxoloyiag, K.d. XTig
HAPAIIAV® E€PAPHPOYEG  TIOL OLVHO®G AIOTEAOLV TLMKA MpPoPAfjpata TASvopnong, eivat
OVLOLAOTIKI) 1) COPPETOXT] WATP®V TG AVTIOTOIKNG EWOKOTNTAG , Ol OII0i0l OOV elval AIapPdaitnTo,
pE TV epmEPKI] Kat Oe@pnTiky) TOLG YVOOL, HETATPLOLY Ta dpylkda Oedopéva (ILy.
AKTIVONOYIKEG EIKOVEG, AIIEIKOVIOElG MAAKIOIOV PIKPOOKOIIIOL, K.A.) 0¢ PETAPANTEG armOPaong pe
KataMnAa medla TV (aplOpntikd, IOTIKA, KAII) KAl O¢ OpAOOIOUHEVES KATIYOPLEg
AMIOPACE®V. XTIV ODYKEKPPEVT) £pevva Ba yivet (a) emAoyr) OOYKEKPIHEVIG LATPLKIG EQAPHOYNS
1IPog peAeT), Kat akolovOwg (B) vAomoinon Kat HEPAPATIKY] QAPHOYT] KATAANNA®V VONOVOV
pefodmv yla to emAeypevo HmPOPANpa PeEAETG KAl Ta XAPAKTNPOTIKA ToL. O KatdAAnAog
DIIOYINPLOG TIPETIEL VA EXEL YVMOELS Tpoypappatiopod H/Y kot pabnpatkng povtehomnoinong.

11. Tithog ITpotewvopevoo O¢cpartog Epevvag: Movie omnoinon trg COPIEPLPOPAG ODOTNHATOV

yeiwong pe oopPatikég Kat vorjpoveg pedodoog avaloong dedopevov

2vvontkr) [Meprypagr Epeovag: H tipn mg edikng aviiotaong tov edda@ovg, o TOIog Kdt 1o
péyedog T@V ovotpatov yelwong, armotedovv Tig Oepehimdelg mapapetpoog mov xkabopiloov
Aettovpyla Kat v ev yévetl ooprepipopd tovg. H ovvexrg Pertioon g oxediaong avteov tov
OLOTPAT®V KAl 1] AVAITOS HOVTEA@V yia TNV akpiPr] IpoPAeyn TG COPIIEPLPOPUG TOVG OTOV
XPOVO, HOVIING KAl HETAPATIKIG, AIIOTEAODV EXEYYDO Y1 1] HEYLOTH ACPANELT TOV AVOPOI®OV Kdt
TOV NAEKTPIK®V EYKATAOTAOEDV.




I'a va eivat eva ovotnpa yelowong arnoteAeopatiko Oa mpérnet ) avtiotaorn yelmong, Iov Iapexet,
va dwatnpettat oe yapnAa emineda, xkad oAn ) dwapkela tov £tovg. Avto dev etvail mdavtote
EPIKTO, eMe1d), KATIOEG POPEG, O XWPOG TNG EYKATAOTAONG eV eNAPKEl MOTE va emtevydovy Ta
embBopnta yapnAa enineda avtiotaong yeiwong. [dwattepo polo oty dtapoppwon tng Tipng g
avtiotaong yelwong, mépav Tov TOIIOL TOL CLOTHPATOS Yelmong, Stadpapartifel Kat 0 TOIIOG TOL
edagovg, oto omoio Ba eykataotabel tovto, APOL pmHopel va Mapovotdlel, eite TTOAD HeYAAn
el01k1) avtiotaor), ette va etvat Wattepa SaPpetiko. Emiong, onpavtiko napdyovida armoteAovv
Kat ot petaParlopeveg Kalpikég oovOrkeg, mov emKPATOLYV OtV Tomobeoia eyKATAOTAONG TOL
ODLOTIPATOG Yel®OoNG, Ol OIIOlEG, EVOEXOPEVMS, ADEOPEIMVOLY TNV €O1KI] AVTIOTAON TOL £0APOVG
KAtd T S1dapKeld Tov £Toug.

H mpotelvopevn) PETAIITOXAKL epyaoia HEO® €peLVAG €0TIAlEL OTNV TEPAPATIKY] PEAETH TG
emdpaong ToL PIKPOESAPOVG, e TIPOoN K BEATIOTIKOV DAIK®OV Yel®ONG, 0TA OLOTHHATA Yel®Oong
Kat, On, ota xatakopv@a nAextpodia yeiwong. Oa mpaypatonowfovv HeTPrOelg TG EOKI|g
avtiotaong tov eddeovg, kabmg kat g avrtiotaong yelwong KAatakopupav pdBomv,
EYKIPOTIOPEVOV O PEATIOTIKA LDAKA Yelwong, emt xabnpepivilg Paoemg yla peydAo Xpoviko
Swaompa. H epyaoia Oa eotidoet ot pelétn g oopreppopdg Ppaxmdovg opetvod e6APovg
ODLYKEKPIPEVIG TEPLOXNG TG Xiov Kat ot OOYKPLON HPE AaVTIOTOLYEG HETPI|OELS AAADV TOIIOV
€0A@oug 1oL £xovV 1101 npaypatonoum et katd To napeAdov. Ztoxot g epyaoctag etvat:

(1) H ooMoyr) peydAov Oykov 0edOpEVOV PETPHOEDV TNG eWOWKIG avTioTaong edAagpoug, ng
TG avtiotaong yelwong KAt KAplkeov OApdpétpe®v  (0yog Bpoxomtmong, &€viaon Kt
Katevbovor avépoo, em@avelaks] NALAKY akTivoPolia K.d.) pe an®Tepo OKOIIO TOV OXNHATIORO
peyaing Paong 6edopévav, apd KAt COVOA®V EKIIAIDEDLONG TOV PHOVTEADV.

(2) H pehétn g petaBolng 1oV Tipev tTov peyebov ant®v og oovAapTnor) pe Tov XPOvo Kat Tig
KAlpikeg oovorkeg.

(3) E@appoyr) copPatikov KAt e0DQU®V TEXVIK®V yid TNV avaloon tTov 0edopevev pétpnorng,
KATIYOPLOIIONOr] TOLG O EmpEPong Oojég, SavLOpPATIKOIOINOoT] TOLG KAt aSloAoynon g
ONUAVTIKOTTAG TRV aveSaptnTtav petaBAnTov.

4) Avdrrodn povtéhov Ynoloyiotikrig Nonpooovvng kat T'evetikod Ilpoypappatiopoo, pe
oKomoO TV eKtipnon/mpoPAeyn T®V TPOV TG avrtiotaong yelwong Kat g, v YEVel,
OLPIIEPLPOPAS TOV OLOTPATOV YELWONG, Yia OvYKeKppévn, embopntr) npépa, pe Paon Tig Tipeg
G €0IKI|g AVTIOTAONG TOv €0APODG KAl TOV KAPIK®V MAPAPETPOV HAPEADOVI®OV YPOVIKOV
EPLOdMV.



