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To Tprjpa Mnyavikev Owovoptag xat Atotknong g IToAvtexvikng ZxoAng tov Iavemotnpiov
Avyatov,enavidpoeikat Aettovpyet amo to akadnpaiko étog 2018-19, ITpoypappa Metantoyiakeov
Zrovdov pe Titho «Metamtoxtako Aimopa Mnyavikov Owkovopiag xat Atoiknong peown
Epevvag» (Master by Research on Financial and Management Engineering) (PEKenavidpvong
2884/19-07-2018, t. B’), To omoio odnyet oe Aimopa Metantoyiakov Zrnoodwnv (A.M.Z.)pe titho:
«Metamroytaxd  Atmeopa  Mnyavikeov Owovoplag kot  Awoiknong péow  Epeovag»
(MasterbyResearchonFinancialandManagementEngineering).

AvTtiketpevo kat otoyxot Too ILM.Z. eivat 1) mapay®yr) Kdat 1) PeTadoot) YVOOEDV, TEXVOYVOOLdS,
pebodoroyiav, epyaleiav oto ympo g Epeovag tov Mnyavikeov Owovopiag xat Atoiknorng.

To ILM.Z. otoxebel va Ipood®moel 0TOLG/ OTIG AIIOPOITODS TOL AVTIAYWDVIOTIKA HMAEOVEKTH|PATA,
ON®G TNV KAVOTNTA avaloong Kat ovvbeong MOALIAOKGV HMPOPANPAT®V mov ovbvdvalovv
OANATIAODG TOpELG TG TexVOAoyiag, MANPOPOPIKTG, O10IKNONG KAl OLKOVOpLAg.

Zto ILM.Z. o/1 @ottntg/ pottrjtpta KaAeital amo TV Ip®T) Pépa Kat yia OAn ) StdpKela 1oV
orovd®V Tov/ g va emAESeL Kat va aoyoAndet pe éva ovykekpipévo epeovntiko Oeépa. To IT.M.Z.
arotehet 10avikd mporopno yia Owdaxtopikég omovdés. Ta mpotewvopeva Oeépata epevvag

avaypagovtdal oto IapdpTpd TG IApoLoag IPOCKANONG.

Ia v anoktmon too MAZX. amatteital 1 emtoxrg eSétaon: a) dvo (2) LHOXPEOTIK®V
pabnuarev, B) 6vo (2) pabnpatov xat emAoOyI)V LIOXPEDTIKAOV, Y) EMITOXNG LIOOTHPS
PETAIITOXAKG  OW\@patiky)g epyaoiag pe kabapr ovvelopopd otnv  arnoKton Vvéag
EMOTHOVIKIG YV®O1NG, Kabwg kat 8) vrmoBoAr) 6vo (2) IPOTOTLHMV EMOTNHOVIKOV dpfpmv Ta
ornota Oa mpémet va £xovv yivel amoOeKTd, KATOIMV Kpiong yia Onpooievon o eyKeKPLEVo
EMOTHOVIKO TePLoOKO 1) Otebveg ovvedplo 1 kepahato oe PiPAio. Znpewwvetatl OTL anapaitntn
npotmobeon yla v LIOPOAN TG Altnong €k HEPOLS TOL/TNG POLTNTH)/ POLT|TPAG Yid TV
adlohoynon Mg SWAGPATIKIG EPYAOLAG, OIIOTEAEL 1) EMITOXIG €GETAON OTA MPOAVAPEPOHEVA
padnpara xabog xat 1) vrIoBoAr| T@V VO (2) IPPTOTLIIEV EMOTHHOVIK®V aPOpmV.

To ILLM.Z. vAomotettat oe meptPaldov puktrg dradikaoiag pdbnong pe mpoTLIeg OLVOLAOTIKEG
PopPEg exrIaidevong, ot omoieg mepIAapPAVOLV: d) evVIATIKEG OLaAeSELg TTOL IPAYHATOIOIODVTAL
otV &pa tov Tpnpatog, oy apyr) xabe ddaxtikng meplodov, P) nlextpovikeg Oradikaoieg
ovyxpovng pabnong, pe adlornoinon OXETIKNG TAATPOPHAS, OV LIIOOTNPI(EL TV EKIIAIOEVTIKT)
dadikaota xatd ) ddapkela O AoV TV efdopddmVv ormovdmVv TV OIOAKTIKOV MePLOOMV KAt Y)
eCetaotikn) nepiodo mov deayetat, emiong, oV edpa tov Tprpartog, oto téhog Kabe HIOAKTIKI|G
neptodov. H nmapaxolovdnon tov pabnpateov xat 1 ooppetoxr) otig kdbe el00vg eKmmatdenTikég
dpaotnplotnTeg, ONMG EPYATiES, AOKIOEIG K.AIL., ELVAL DIIOYPEDTLK).

To Ilpoypappa eivat a) mA)povg Qoitnong pe XPOViki) OldpKela yid TV arovopr] Too MLAZ..
Tpia (3) dwaktikda eSapnva, P) PEPIKNG POITNONG PE XPOVIKI] OIIPKELT Yl TNV AIIOVOHI] TOV
M.AZ.. mévte (5) Odaktikd eSapnva.



Kata 1o axadnpaiko €rog 2018-19, Oa ewoaxBoov oto IILM.Z. «Metamtoyiakd Almeopa
Mnyxavikev Owovoptag xat Awoiknong péom Epevovag» (Master by Research on Financial and
Management  Engineering) xat" aveotato opwo  tpuavia  (30)petarrtoyiakoi/eg

POLTNTEG/ POLTHTPLES.

EAayloteg tomkég nmpodnobeoetg yua ewoaywyr) oto ILM.Z. ooppava pe to apbpo 34 too N.
4485/17 eivar mroyio/dimlopa, a’ KOKAOL OHOLO®Y KAl I ENAPKNG YV®OI HAG TOLAIYIOTOV
yAwooag niEpav g yAwooag dte§aymyng too ITM.2.

o ILM.Z. yivovtar Oextoi/ég mroylodyor/dumnhepatooyotTpnpdteov — ITolvtexveinv,
[Mavemotmpiov kat Tpnpatov Avetatev Zipatetikov Exnatdevtikov [dpopdreov (AZEI) g
npedarrng, opotaymv avayveplopévev Idpopdtov g allodarrig, kabwg xat mToylovyot
Tpnpdateov TEI ovvagotg yvwotwkod avtkepevoo. Emiong, yivovtar Oextoi/ég emt mroxiom
pottnteg/ pottntpteg v Idpopdreov g npedamrg vmd Vv npodmobeorn ot Ba  €xoov
ONOKATP®OEL TIG DIIOYPEWOELG TOVG Kat Oa éxovuv mpooxopioet oxetiky) PePaimwon kat peta ) Afjdn
g npobeopiag vImoPoArg TV OKALOAOYNTIK®OV, OMMOONIIOTE Op®S PEXPL TNV hpepopnvia
eyypaeng tovg oto ILM.2.

I[a wmv napaxkolovbnon too IILM.Z. mpoPAémetar 1 xataBolr) OddxTpwv, 1 omoia
npaypatonotettat mpwv v évapdn padbnpatov tov A’ Eaur)voo, oopgova pe Tong 0poug Kat Tig
npobmobéoeig mov opifovtat amno to Nopo 4485/17, dbyovg 1.000€.

2TODG PETAIITOXIAKOVG/EG POLTNTEG/ ottrTPpleg MapexeTal aplfpog vmotpoPumy, dvvatotnta
dwpedv ottong Kat otéyaong ovppmva pe ta npoPAenopeva oto Nopo xat otoog Kavoviopoog-
Aniogdoetig too Idpopartog.

H emloyn) tov Metamoyiakeov dottntpiov/ Pottntpiov yivetdtl e OLVEKTIPNOon TV e8¢ Kupimg
KUt pilov:

Katnyopia ntoyiov/dumhopatog
Babpog mroyiov/duthopatog, Pabpoloyia ota pabnpata ta OxeTKA HE TO YVOOTIKO
avtikeipevo 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) enayyeA\patikr) Spactnplotnta oxeTkn pe to avikeipevo too [LM.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 ocovexktipunOobv toxov Onpootedoelg, oLYYPAPIK)
dpaotnprotnta Kabmg Kat 01 CDOTATIKES EMTIOTONEG.

2T1) OLVEYELD, Ol DIOWIPLOL/ DIIOWTPLeG ITOL MANPOVLV Tig TLIKEG ITpovtodéoetg Oa kKAnboovv oe
ovovevtedSelg oo Oa npaypartornowmBody oty &dpa tov Turpartog (mapeyetat n dovatom)ta 1
oovévteondn va npaypatonowdel pe ) xp1on vEmdV TeEXVOAOYL®DV), O XPOVIKO Oldothpa mov Oa
yvaotomnowdet otovg/ otig vrowngiovg/ eg kat Oa avaptnet oty lotooeAida tov Tpnparog.

H vnofolrn) tov attroemv eivat pexpt v Agvtépa 17/09/2018.

Ot evluagepopevol/eg mperet va vIIOPANOLY TV DHOYNPLOTTA TOLG PEO® TOL NAEKTPOVIKOD
OLOTHPATOG «NAYTIAOZ» TOL [Tavemotnpiov Avyaioo ot dtevbovon:
https:/ /nautilus.aegean.gr/péxpt tig 17/09/2018 xat wpa 23:59, agod akoAovbr)joovy IPooeKTIKA
TG o0nytleg 10D IIEPLEXOVTAL oto eyxepidio Xprjong:
https:/ /nautilus.aegean.gr/applicant_ manual.pdf

Ot vmoyn@or/eg kalovvtat va vrooPdlovv epmpobeopa Tad MAPAKATO  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/ vroywnglag yla myv ewoaymyr) tov/mg oto ovykekpipevo ILM.Z.,

4. dototomia titAwv omovdwv 1) BePaiwon nepatwong Zmovdmv (ot KATOXOl TITAGV
onovdwv TG allodarrg o@etAovV va MIPOOKOPIOOLY TNV AvayveopPlon TiTAov Tovg ammod To
AOATALII, oopgpava pe 1o ap.34, map. 7 too N. 4485/17),

5. dPototomia avalvtikng Pabdporoyiag pe axpipn M.O.,,

6. Avtitonno Aunepartir|g/ITtoxwakng Epyaoiag pe Oépa covagég pe 1o avtikeipevo tov
I[IMZ (epooov ekmiovr)Onke) oe Yn@laky poper) (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 vnoypdeovta/vrnoypagpoovod avt®y,

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

nporobeon) yla Vv emAoyr) amotelel 1) EMAPKIG YV®OOL PLAG TODAIXIOTOV YAD®OOAG MEPAV TG
yAwooag de€aywyr)g oo [IMZ, ovpgpmva pe to apbpo 34 map. 2 tov N. 4485/17)

10. Emotnpovikeg Onpootedoelg Kat O1aKpioelg oe Pn@laxt) Hoper) (eav vrIdapyovv),

11. ATIOOEIKTIKA ENAYYEAPATIKIG 1] EPELVITIKIG EPIIEIPLAG (EAV DIIAPYOLV),

12. Ot voyn@rot/ vrnoyr|gpieg propovv va katrabdeooov kabe al\o ototyelo mov xatd Tn
yvopn tovg Ba ovveBale, mote 1) Emttpornr) ASioAoynong va oxnpatiost mAnpeotepn amoyn.

Ta anotedéopata emAoyng tov Ynoyneiov 0a avaptnboovv oty IotooeAida tov Tunpatos.
[Tapaxaloovvtat ot evolapepopevol/ ot MPoKepévon va evipep@body yia t) dopr), Tovg Kavoveg
Aettovpytag too ILM.Z. kat yia xkabe Oépa mov agopd Tov TPOIo Kat T dtadikaoia emAoyrig Tovg
KAILVa AdPoov yvoon tov Kavoviopod Aettovpylag too moo eivat avaptnpevog oty
totooeAtda too Tpnpatos.

ITeproocotepeg mAnpopopieg:

IFpappateia ITM.Z. TnA.: 2271035432 g opeg 09:00 - 15:00 1) omv nlextpoviky dievbovon:
medmode_gram@chios.aegean.grr) otnv otooeAida too IT.M.Z.:http:/ /medmode.aegean.gr/

O ITpoedpog tov Tprjpartog

Kovotavtivog ITanayswpyioo
AvanA\. Kabnyntng


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

ITAPAPTHMA
ITPOTEINOMENA OEMATA EPEYNAX

1. Tithog IIpotswvopevoo®éparog EpeovagH xprion emaovinpévng mpaypatikotntag o€
Otadikaoieg epodraotikig (logistics)

Ynotithog: Aepedvnon tng texvoloyiag vision picking ywa ) PeAtiotonoinon diadikaowwv oe
arofnkevTIKOLG XHPOLG

2ovonukt) ITepiypaer) EpsvovagTa tehevtaia ypovia 1000 11 HOALIIAOKOTTA Ot Olayeiplon
EUIIOPEVPAT®V OO KAl Ol AVAYKeEG eSLIINPETNONG TOV MEAATOV OTOV KAAOO twv logistics éxovv
aofnbet onpavrika. INapdayovteg omwg 1 avdnon tov O1bvodg avtay®@viopov, 1 avinpévn
petaPAntomta g ayopds, 1) avAayK) ylid oLXVEG Kat pIKpeg mapayyelieg kabwg Kat n peloworn too
KOKAOL {®1|g eVOg IIPOTOVTOG, IAPOLOLALOVY ONHAVTIKEG IIPOKATOELG 0TI £QPOOLAOTIKEG aADO1dEg
TOV ETAPLOV KAl EOIKOTEPA 0TI Olaxelplon TV ArmofnKeLTIK®V TOLG XDP®V. AAPALVETAL TG Ot
vlotapeveg pebodoloyieg xar Texvikég PeAtiotomoinong twv Owadikaocwwv logistics oe
anoBbnkevTikodg X®POLG Oev elval KAVEG VA AVTIPETOIIOODV TIG OAOEVA KAl aLSAVOPEVEG
AIIONTIOElG OXETIKA e TI) PEDOL] TOL AEITOVPYIKOD KOOTOLS, TV eveliSia, T otabepotnta, v
asupopia Kat v Dapoxr) VYPNAoL emurédoo eSoInPeTong oTovg ImeAateg [1].

A1o Vv dA\n pepud, 1) paydata texvoloyikr) eGENS Ta teevTaia ypovia £xet Onpovpyroet véeg
IIPOOIITIKEG OTIG EMXElPnolakeg Otepyaoteg. Texvoloyieg omag to Awadiktvo tov Ilpaypdareov
(IoT), n emavinpévn npaypatxomrta (AR) kat ta pn enavopopéva agpooxkagn (UAVs) exoov
pepet enavdotaor) otov kKAado tev logistics (Logistics 4.0) [2]. Etdwkotepa otovg amobfnkevtikong
XDPOVG 1] EPAPHOYI] TOV €V AOY® TexVOAOYwwVv pmopel va vrootnpifel Stadikaoieg onwg yia
napdOetypa TV XVHAdOHOTTA KAt ToV EAeyx0 arofepatog/ anoypapmy og IPAayHaTiko Ypovo
e xprion etiketov padtoovyvikng avayveptong (RFID) kat drones, xabaog xat véeg pebBodovg
ovAloyr)g epmopevpdtev (vision picking) pe ) xprion £5omvev yOAM®V KAl enavnpévng
MIPAYHATIKOTTAG.

2KOMOG TOL OCLYKEKPIPEVOD €PeLVITIKOD Oépartog eivat 1) diepedvnon tov avriktomov mov Ba
emupépet 1 texvoloyla g enavinpévng npaypartikottag (Augmented reality) xat eldwotepa 1)
xpnon g texvoloyiag vision picking ot Peltiotornoinon SlASIKAOIOV eVTOG AImofnKeLTIKOV
XOP®V OI®G: 11 OLANOYI) epHopeLPATOV Kabwg xat 1 diayeipron anobepdrav. Empépoog otoyot
G eV AOY® £PEDVAG AITOTEAODY Ot KAT®OL:

e  BipAoypa@ixi) emokomnon 1oV avadvopevev texvoloylmv, 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) KAOVOTOpLA EMKEVIPOVETAL 0 VO KOPLOLG MVAMVEG: d) IIPOCOPOI0OT dadikaot®v
KAl OoLOTNPATOV Kat ) oxedlaopodg melpapdtav yia T Olgpedvnon TOV HAPApETP®V IOV
ernPedfouV T AELTOLPYIKOTITA KAl TV AKEPALOTTA NG IO depebV 0T TEXVOAOYLaG.

Avagopéeg
[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 IIpotewvopevou@epatog Epeovag: AvAlvon KoV®VIKO-OIKOVOHIK®V OKTO®V:

Metpikég, povteAa Kt EQApPHOYI) O PENETI HEPUITOOTG

2vvortikr) TTeprypagny EpeovagTo OOYKEKPIPEVO EPELVITIKO HETANTOYIAKO AVTIKEIHEVO TOL

IIMX MEAMOAE tov TMOA, iepthappavet 1) obAAOY1] KOWVOVIKOV KAl OIKOVOHIK®V OedOPEVOV
PEYAANG KATPAKAG Kat TV avAalvor) Tovg pe padnpatikég kat otatiotikeg pebodovg avalvorng
dKTO®V pe otOx0 TV avadrtnon vIodeyPaT®V (patterns) xat oxéoe@v petaid T@v Oe0OpEV®V Ot
oroieg propetl va ennpedfovv TG COHPIEPLPOPEG OWKOVOHIK®V DIIOKEIPEVOV OTOV IIPAYHATIKO
koopo. Tetowa dedopéva pmopetl va eivar Piphopetpika 0edopéva, 0edopeva EMOTNHOVIK®V
dnpootevoemv, PiPAoypapkev avapopav, nateviov, KA. Xto TMOA exnovettat 116n évag
ONPAvVTIKOG aplfpog SUIAGPATIK®V EPYAOI®V MOL XPNOHONoLY pedodovg avaloong SIKTomv
yla va OlepevvI|oODV TIG OXEOElS HETASD TV OLHHETEXOVI®V Of OLVTAKTIKEG EMTPOIIEG
EMOTHOVIK®V IMEPLOOK®V A0 dlaPopeTiKd YyvwoTikd nedia. H mpotetvopevn petamtoyaxr)
epyaoia propet eite va ovveyioet kat va emekteivel ta dedopéva mov 1101 DIIAPXOLV KAl VA Td
AVAaADOoel MEPALTEP® OLYKEVIP®VOVTAS Veeg HeTaPAnteg, eite va Sekivioel amod Tt OLANOYT)
dedopevav oe éva véo medilo épevvag, avaloyda pe TV HPOTIPNOn KAl Td evOla@EépovTd TOL
vroyneiov.

O/H petamroytaxog/n @ottntg/Tpta mov Oa emheyel mpémet va £xel A@evOg KAA yvoor)
YPAppKIg aAyePpag (emeSepyaoia MVAK®Y) KAl EDXEPELA 0TI XP1)01) OTATIOTIK®V pefodmv pe 11
vAoooa 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
napaxkolovbetl ) oxetkn) PPAoypagia tooo pebodoloyika 000 kAt &g mpog ta Bewprrika
O¢parta mov oo{nrovvTat.

3. TitAog IIpotewvopevouOepartog Epsovag: Zroyaotikin povielomoinon kat PeAtiotronoinon
Otafeopotnrag mopwv oe moAMamlovg ywpoog otabpevong pe T xprnon Mapxkopravev

POVTEA®V

2vovontkn) Ileprypagr) Epeovag:To OLYKEKPIPEVO €PELVITIKO HETAITOXIAKO AVTIKELPEVO TOD
I[IMX MEAMOAE tovo TMOA, mneplhapfdavet 1 OTOYOAOTIKI) HOVTIEAOHONON Kat T
BeAtiotonoinon tewv Beéoemv otabpevong mov etvat dvvatov va Seopevbodv yia xproteg ot omoiot
£XOLV IPOTEPALOTNTA EVAVTL NGV, TANPOVOVTAG TO AVANOYO AVTITIHO, €10l wote 1) mbavotnta



va pnv eommpetnfovv avtég ot KAAoelg va etvat 1 eAayiotn dovatr), Satnpavtag Tavtoxpova
000 10 Ovvatov mMeplocoTepeg dabéolpeg Béoelg yla xprioteg yapnArg mpotepatottag. ITo
ovykekppéva Bewpettal 0Tt vrdapyet pua emyeipnon n omoia diayelpiletat MOAAIIAODG X®POLS
otabpevong, yia Iapadetypd oe KAIIO0 agpodpOjlo, K TOV OIMOlmV KAmolot Pplokovtal o Mo
KOVTVI] aridoTaot) Ao Tov TePPAtiko otadpod xat allot oe mo paxkpwvi). H emyeipnorn, péow
KATAAAIAOD IIPOYPAPHATOS, OEXETAL HEAATEG DIAPOPETIKIG IIPOTEPALOTITAG, Ol OIIOLOL TANP®VOLY
dragopetikd avtitipo. H Aoykr] tov ovompatog TtV MOMNAIA®V  Y®OpaVv otddpeoong
ovvoyietatl oto OTL AV KAIO0G MEAUTIG IOV PTAVEL OTOV KOVILVOTEPO OTOV TEPUATIKO oTabpo
Xopo otabpevong kat Oev vrdapyet Swabéotpn 0o yia avtov, OTEAVETAL OTO APE0MG KOVILVOTEPO
X®PO, €POoov Kat ot avtov ovmdpyet Owabéown O¢on. Ot xAdoelg medat®v vyWnAotepng
IIPOTEPALOTNTAG MIPETIEL VA AIIOTOYXAVOLV va Bpovv Béorn oe kdamolo xopo otadpevong pe v
ppotepn dovartr) mbavotnra. H idwa Aoyikr) woxvet Kat yia 0Aeg Tig KAAOELG IPOTEPALOTITAG HE
pOivovoa oetpd. ITapdnla opwg 1) emyeipnor), yla va avdrjoet mepetaipm o képdog g, Oelet
va Oéxetat 000 to Ovvatov meploootepovg meldrtes. [a va emrtevybel 11 w0oppormia avty, 1)
emyetpnorn pmopet va deopedoet Kdmoteg 0eoelg yia Tovg ImeAdteg pe mpotepatdtntd, o aptdpog
TOV onoilwv amotelel petaPAnt amogaong oe éva mpoPAnpa PeAtiotonoinong mov mpenet va
oxedraotet kat va ermhvbet. Ooov agopd T povitelomoinorn) Tov v AOy® CLOTHIATOS, KAT® AIIo
mv ovrobeon OTL Ot aA@ifelg KAt ot avay®PLoelg TOV MEAAT®V elval Toyaieg XPOVIKdA, Td
Mapxofrava povtéda eivar ta KataAAnlotepa epyaleld yla T AeOTOpepr) MEPLYPAQPI] TOL
ovotpatog. MdAwota pmopet va ypnotpomnowovv opoyevr) 1)/xat pr opoyevi) Mapxopiava
povtéla. Xtoxog etvat va Ppedet o BeAtiotog apidpog Oéoewv oo mperetl va 0eopevtody yid Kabe
KAJOn IHpotepalotntag oe Kabe xopo otabpevong £tol wote n mbavotnta xabe x\dong va
arotoyel va Ppet Owabeoyun O¢on va elayiotomoteital, kat emmAéov va Ppedel 1 MOATIK)
deopevong Beoewv mov odnyet oe avdnon tov képdovg g emyeipnong. Na onpewwbei, otL TO
gpyaotplo Mnyavikiig g Adwomotiag too TMOA éyet onupavtiki) epmepia aAAd Kot
OLYYPAPIKI] PACTNPLOTITA O] OOYKEKPIPEVT] TIEPLOXT).

O/H petamtoxtaxog/n @ottnug/Tpta mov Oa emheyel Ipemel va €xel AQevog KAl yvmOn)
OTOXAOTIK®OV OladIKACI®V KAl EMXEPNOIKNG €pevvag Kamg emiong Kat KaAEG YVOOELG
MIPOYPAPPATIORoD. A@etépov Oa mpermet va propet va eppnvedoet Ta IAPAYOHEVA ATIOTEAEOPATA
pe ) xpron Bewpilag xat va napaxkolovdet ) oxetikn) PipAoypagia tooo pebodoloykda 0oo Kat
®G 1IPog Ta Bewpntikd Oépata mov ovdnrovvTat.

4. Titho¢ IIpotswopevoo®épatoc 'Epsovag: Portfolio selection within a stochastic
environment (Em\oyrn) yapto@olakioo péoa o€ éva otoXaotiko nepiPaiiov)

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

2vvontnIIeprypagriEpevvag: 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 Ilpotewvopevou®épatog Epevvag:Avalvon kai PeAtiotonmoinon tng alomiotiag

cootnpatwv peow NG Ilpoyvwong xair g Awayeipiong g Yysiag pe TG XpHoIn vémv
TEXVIK®V KAl IPOCEYYIOEWV.

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

I[IMX MEAMOAE 7tov TMOA, nepilapPaver myv altodoynon g adomotiag xat T
BeAtiotonoinon g anodoong ovotpatev péom g IIpoyvmong kat g Awayeiptong g Yyeiag
(PrognosticsandHealthManagementPHM) tovg. H PHM elvat pua véa mpooeyylon oo
xpnowporoteitat yta wmyv aStoAoynon g vyelag CLOTNUATOV COPP®VA Pe TIG HPAYHATIKEG
oovOnkeg Aettovpytag tovg. H @don tmg npoyvmong ovviotatdal oty avaloorn Ola@opeTIKOV
napapétpov "oyetag" mpokeipévoo va mpoodoptotel 11 pifa emkeipeveov PAaPev xat va
npoPAepbodv Kalvtepa ot xpovol aotoxiag. Xt ovvéxela Sekva pua enopevn @aorn (dniadn n
(dorn Owayeiptong g vyetag, mov amoteleital Kvplwg amd Spdoelg MPOAITIKIG OLVTIPIOTG)
npoxepevoor va PeAtiwdet 1 alromotia kat 11 anodoorn T®v ovotnpdtev. Ewdwa ywa pn-
EIMOKELAOIA OLOTUHATA 1] Yl OLOTPHATA HE DWYNAO KOOTOG €IMOKEDI)G, OINMG OLOTHATA
Slaotpuikmy amootoA®v, ovotpata vHoPpvywV 1) MmAolwv, 1] akpPrig mPOPAeyn NG
vmoAeuropevng xprowng ¢eng (ResidualUsefulLife - RUL) etvat peifovog onpaotag. Iepav g
peAeéng g oxetkng PipAtoypagiag mov agopd otig pefodovg Kat Ta HOVIEAd IIOL £XOLV



xpnowporownfel, OKOIOG T1G OLYKEKPIPEVTG EpevVag elvat 1) dlepedvIon VE®OV IIPOOEYYIoE®V Ol
OIIOleg PIIOPOLV VA AVANDOOLV AIOTEAEOPATIKOTEPA TIG OLVONKeG AelTOLPYIAG CLOTNPATOV KAt
va Iapéxoov pia eVaAaxTiky IpofAeyr) g adlomotiag toog alAd kat g PeAtiotonoinong g
anodoong tovg. Na onpewwbdet, o1t Ta epyaot)pra Mnyavikig g Adwomotiag xat Evgoovg
ESepevvnong xat Avdaivong Aedopévav too TMOA éxel onpavtiki) epmelpia ot OUYKEKPLPEVT)
IEPLOXT).

O/H petamroylaxog/n @ottnug/Tpta mov Oa emheyel mpémet va £xel A@eVOg KAAI yvoor
adlomotiag oLoTPAT®V, OTOXAOTIKOV JladIKAOI®V KAl EMXEPNOLAKLS épevvag Kabmg ermiong
KAl KAA&g YV®OES TPOYPAPPATIORoL. A@etépov Oa mpémelt va pmopel va eppnvedoet ta
Iapayopeva aroteheéopata pe 1 xpron fewpilag xat va mapaxkolovbet ) oxetikr) PipAtoypagia
1000 pedodoloyikd 000 Kat g 1pog ta Bewpntika Oepata moo ovlnrodvTat.

6. Tithog IIpotewvopevoo®tpatog 'Epevovag: Beltiotomoinon mnoMuk®wv oovinpnong
OVOTNHATMOV HE XPIO1] OTOXACTIK®OV dad1KAOIOV GOVEXODG XDPOV KATACTACEDV

2vvortikr) TTepiypagny EpeovagTo OOYKEKPIPEVO EPELVITIKO HETAITOYIAKO AVTIKEIHEVO TOL

IIMX MEAMOAE too TMOA, nepthappavet ) povtehomnoinor, avalovor) Kat PeAtiotonoinon g
arrodoong CLOTNUATOV HE TOV EVIOMIOPO TOV KATAANNADV IOMTIK®OV ovvirpnons. Ta ocootpata
nov Oa pehetnbovv, Bewpeitat 0Tt pmopovv va poviedomowfovv pe T XPI|On OTOXAOTIKOV
dadikaowwv ovvexodg x®Pov Kataotdoe@v. Mia tetola otoxaotikr) Owadikaoia, prmopet va
neprypayet mv e§eAdn g KATaoTaon)g TOL OLOTHIATOG OTO XPOVO, 1) OIoid propet va motkilet
dIIo TV KATAoTaon HA)POVG Aettovpylag péxpt TV Katdaotaong oAkng PAapPng. Ta oo pelétn
OLOTIPATA MIOPEL VA AIIOTEAOVVTAL AIIO £VA 1] TIEPLOCOTEPA OTOLXEL KA O AVTLKELHEVIKOG OTOXOG
etvat va oxedaotel kat va emAovbet éva KatdA\AnAo poviého PBeATioTtonoinong T@V HOATTIKOV
oovTPNOong oL ovotpatog. Na onpewwbet, 0TL Ta epyaoct)pia Mnyavikng g Adtomotiag too
TMOA éxet onpavtiki) epmelpia otV eDpLTEPT] EPEVVITIKY] IIEPLOXT).

O/H petamrtoyiaxog/n gottntrg/ tpta mov Oa emheyel mpemet va Exel a@evog MOAD KAAr| YV®OT)
OTOXAOTIK®OV OladIKAOI®V KAl EMXEPNOLAKNG £PeLVAG KAO®G €miong Kot KaAEG YVOOELG
IIPOYPAPHPATION0V. A@etépov Ba mpemet va propet va eppnvedoet Ta HAPAYOHEVA AIIOTENEOHATA
pe ) xpnon Bewpiag kat va napaxoAovbel tn oxetikr) PipAoypagia toco pebodoloyikda 600 Kat
®G TIPog T Bempntikd Oépara mov ovdnrovvTat.

7. Tithog IIpotewvopevoo®sparog Epsovag:Enidpaon too moocootod vavopolev ypagevioo

OT1G NAEKTPIKEG KAl PNXAVIKEG 1O10TITEG EMOKEDACTIK®V DAIK®V TOTpEVTOED00¢ Baong

2vvortt) [Teprypaer Epevvag: H mpoobrjkn vavopoAlev ypa@eviov 0To e0@TEPLKO TG PITPAS

Tov LAKOL divel v dovaromrta mote 1o 100 To LAKO, va Aettovpyel g aiodntrpag
apakoAovinong g dopIKrg Tov akepalottag. Xtoxog etvat va avartvybet pia pebodoloyia
AvAapng TV Vavo@OA®V ypa@eviov yla TV emrtoxl) Otaomnopd Tovg oe OAO To vepo g pilng
KAl KAt eméKTaot) otV prtpa tov bAkov. [a tov Aoyo avto Oa xprnoponow0ody dtapopeTikd



Vavo@QOLAAA YPAPEVIOD KAl SLAPOPETIKEG IIEPIEKTIKOTITEG DIIEPPEVOTOIIOU)TI] TPITNG YEVIAG Yia TV
vriofor)0nor g S1acIIoPdg TOLG OTHV PITPA ATIO TOEVTO.

2KOIOg eivat 1 evpeon TG PEATIOTNG MEPLEKTIKOTNTAG YPAPEVIOL KAl DIEPPELOTOIOUTI) TPLTNG
yeviag mov Oa emtpeyetl meCo-aydypd XAPAKTPOTIKA (Kavotnta aiobnong) kat avinpévy
T TG KAPIITIKNG AVTOXT)G TV HApaxOévi®v vavooLviETmv DAK®YV.

8. TitAog IIpotewvopevoo ®épatog
‘Epeovag:Perspectivesinautonomousvehicleresearchandimplementation (Avtovopa oynpata:

IIpoontikég otV £pevva Kat TV DAOIIO1N01))

2ovontnIIeprypapriEpevvag: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®spartog Epsovag:Meléty, oxedlaopog Kdai KATAOKEDI] ODOKEDI)
Paoparookoriag ovvletng aviiotaong: EQApHoyI OTNV AVIioTAo OtV TPNRATIKY Otafpwon)

AEPOVALINYIK®OV KPARATOV AAODHIVIOD

2vvortka) Iepwypagrn) Epsvvag: Ta agpovavmnyikd xpdapata alovpwvioo etvat evmabdr) oty

Tpnpatikr) OwaPpworn. H evaobnoia tov Kpapdtov aloLHLVIOD IIOL IEPLEXOLV PEYAANDTEPO
II0000TO XAAKOL eivatl peyaldteprn AOym g peydAng dapopdg SLVAPIKOD TOL XAAKOD HE TO
alovpivio, mov éxetl g amotéAeopa Ty dnpiovpyiag yaAPavikov KeAtoo.



210 mAaiolo g napovodag epydotag Ba yprnopornowmBel n vIIAPYoOLOA CLOKEDI] OMAEKTPIKDOV
petprioemv Kat Oa peletnOet, oxedlaotel Kat KATAOKELAOTEL PETPNTIKO OLOTHA Yid TV PETPNON
g evaobnoiag oe SAPpwon TOV AEPOVALINYIKOV KPApAat®v alovpwvioo. Télog, Oa
npaypatonow el mapapetpikyy peAétn g evaobnotag oV Kpapdrev mov Oa emAeyovv peta
aro OldgopPeg KATAOTACELG Y1)PAVOLG.

10. Tithog ITpotewvopevoo Otpatog Epsovag:Nonpoveg MeBodor Movtelonoinong Iatpikrg
Awayvwong

2ovornukr) ITepwypagry EpeovagEmnt tpelg tovAdyiotov Oekaetieg peletatatr ot Oebvr)

BPhoypagia 1 «omoloyotika  vmoPonfovpevyy  Afyn  ATIPKOV  AIIOPACEDV>»
(computerassistedmedicaldecisionmaking), péoa amo v  vlomoinon  alyopdpikav
npooeyyloewv amo 1o ywpo g Texvntg Nonpoobdvng (emayoyikn) pnxavikn pdadnon,
VELPMVIKOG 1] eGEAIKTIKOG DITOAOY1OHOG, DPPLOUKEG VOIIOVEG IIPOOEYYIOEL, K.A.), KAl PEOd Ao TNV
epappoyn) tovg ot pua mAndwpa Ao MPOTOTLIA HPOPANPATA aId TO X®PO TG ATPIKIG
emotpng. H ovyxkekpipévn epeovnuikyy epyaoia Oa mpaypatomoumbel o epyaotnplaxo
neptPallov evlexopévmg Kat oe ovvepyaota pe dANODG EPELVITEG TIOD €XODV AVAAOYT] EMITELPLA
amo MEPARATIKY] €PAPHOYI] VOnHoOveav dalyopibpev yia ) Ayn ano@doe®v oe yveootd
npoPAfjpata  veopoloyiag  (agaoia, xepalalyla, moAlvveopomndafeia),  axtvoloyiag
(paotoypagia, DIOAOYIOTIKI| TOPOYPAPLA Y AYYELAKA EYKEPANKA), KOTTAPOAOyiag (Kapkivog
TOL TPAXHAOL TG HATPAS), PAPHAKOAOYIAG, K.A. XTI IMAPAIAV® €PAPHOYEG ITOL ovviOwg
AIIoTeAOLV TUMKA IPOoPAfjpaTa TASVOPNONG, Elval OLOWACTIKY) I OOHPETOXI] ATPXOV TNG
avtiotoyng eW0KOTTAG , Ol OO0 OITOL €lVal ATIAPALTITO, HE TV EUIEIPIKI) Kat Be@pnTikr) Tovg
YV®OT), HETATPENIOVY Td ApXKAa dedopéva (I.X. aKTIVONOYIKEG EIKOVEG, AIEKOVIOElS MAAKIOI®V
HIKPOOKOITIOL, K.d.) 0¢ petaPAnteg anmo@aong pe KataAnAa nedia tipev (apldpntikd, mototikd,
KAII) Kol o opadoroupéveg Katnyopieg armopacemv. 2tV OLYKEKPpEvT) épeova Ba yivet (a)
eMAOYT] ODYKEKPUHIEVIG WATPIKIG EQPAPHOYNG MPOg pelétn), Kat akolovOwg (B) vAomoinon xat
MEPAPATIKY] EPAPPOYL] KATAMNA®V vonpovev pefodov yia to emAeypevo mpoPAnpa peAétng
KAl T XAPAKTPLOTIKA Tov. O KatadAAnAog DIIOWTPLog IPETIEL VA EXEL YVMOELG IIPOYPARHIATIOHOD
H/Y xat pabnpatikng povieAomoinong.

11. TitAog ITpotewvopevoo O¢patog Epsovag: MovteAomoinor) trg OOPIEPLPOPAG CVOTNHATOV
yeiwong pe oopPatikég Kat vorjpoveg pebodoog avaloong dedopevov

2vvontkr) ITeprypaer) EpeovagH tpr) g e0kr|g avtiotaong tov edd@ovg, 0 TOIIOG Kl TO
péyebog twv ovotpdteov yelwong, amotehovy Tig Bepediwdelg mapapérpoog mov kabopifoov )
Aettovpyla xat myv ev yével oopnepipopd tovg. H ovvexrig PeAtimon g oxediaong avtov tov
OLOTUAT®OV KAl 1] AVAITOEN HOVTEAGV yid TV axkpifr) IpoPAeyn) g COPIEPLPOPAG TOLG OTOV




XPOVO, HOVING KAt PETABATIKIG, AaIIOTEAODV £XEYYDO Y1d T PEYLOTI AOPANELT TOV aAVOPOIOV KAt
TOV NAEKTPIKDV EYKATAOTACEDV .

I'a va eivat eva ovotnpa yelwong amnoteAeopatiko Ha mpemet n avriotaon yelwong, mov mapéxet,
va Swatnpettal oe yapnAa emimeda, kad” OAn ) Owdpkela Tov £tovg. AvTO Oev elval mavtote
EPIKTO, €MEWO), KATIOEG POPEG, O XWPOG TNG EYKATAOTAONG Oev enapkel wote va emrtevyovv Ta
embBopnta yapnAa enirmeda avtiotaong yeimong. [diaitepo polo oty Stapdop@mon tng TG g
avtiotaong yelwong, mépav Tov TOIIOL TOL CLOTHPATOG Yelworng, dadpapartilet Kat o TOIOG TOL
eda@ovg, oto omoio Oa eykataotabel tovto, APOL pHopel va MAPOLOLACel, eite TTOAD HeYATAn
eldk1) avtiotaor), eite va eivat Waitepa OtaPpetiko. Emiong, onpavtiko napdayovia armotehovov
Kat ot petaParlopeveg Kalpikég ovvinkeg, mov emkpatovy otV Torobeoia eyKATaoTaong TOV
ODLOTIPATOG Yel®ONG, Ol OIOleg, EVOEXOPEV®MS, ADSOPEI®VOLY TV £OWKI] AVTIOTAOH TOL £0APODG
KAtd T O1dapKelda Tov £Toug.

H mpotelvopevy) PETAIITOXAKL €pyaoia HEO® €peLVAG €0TIAlEL OTNV TEPAPATIKE] PENETN TG
emopaong Tov PKPoedAPovg, pe IPootrK PEATIOTIK®V DAIK®OV YEI®ONG, OTA OLOTIATA YEI®ONg
kat, On, ota xatakopv@a nlextpodia yeiwong. Oa mpayparomoufovv HETPI|Oelg TG EOKI|G
avtiotaong Ttov eddeovg, kabmg kat TG avrtiotaong yelmong KAtakopupav pdBomv,
EYKIPOTIOPEVOV 0t PEATIOTIKA LDAKA Yelwong, emt xabnpepivilg Paoemg yla peydAo Xpoviko
Sraompa. H epyaoia Oa eotidoet otn pelétn) g OLHIEPIPOPAS PPAX®OODS OPEVOL £0APODG
ODYKEKPPEVIG TEPLOXNG TG Xiov Kat otr OOYKPLON PE AaVTIOTOLYEG HETPOELS AAADV TOIIOV
€0a@oug 1oL £yovv 1101 npaypatonoumbel katd To napeAdov. Ztoxot g epyaoctag etvat:

(1) H ooMoyr] peydAov Oykov 0edOpEVOV PETPHOE@V TN)G €O1KIG avtiotaong edda@poug, g
TG avtiotaong yelwong KAt KAplkeov OApapétp®v  (OWog Bpoxomtmong, &viaon Kt
Kkatevdovor avépoo, emeavelaks] ALK aktivoBolia K.d.) pe arn®Tepo OKOIIO TOV OXHIATIORO
peyalng Paong 6edopévav, apd KAt OLVON®V KIIALOEDONG TOV LOVTEADV.

(2 H peAétn g petaPolng Tov Tipov tTov peyebov ant®v oe oovAapTnor) He ToV XPOVO KAt Tig
KAlpikeg ovvorkeg.

3) E@appoyr) copPatikov KAt eDQU®V TEXVIK®V yid TNV avaloon tTov 0edopevev pétpnong,
KATIYOPLOIIONor] TOLG O empépong dopég, dlavoopatikonoinor] tovg Kat adloAoynorn Tg
ONPAVTIKOTTAG TRV aveSaptntav petaBAntov.

4) Avamtodn povtédev Ynoloyotikrig Nonpooovng xat I'evetikoo Ilpoypappatiopoo, pe
OKOIIO TNV eKTipnon/mpoPAeyn TV THOV TG avtiotaong yelowong xat g ev  yévey,
ODLPIIEPLPOPAS TOV OLOTHATOV YEIMONG, Yld OVYKEKPIEVT), embopntr) npépa, pe Baon Tig Tiég
g e01KI)g avVIIoTAong Tov €0APOLSG KAl T®V KAPIK®OV HAPAPETP®OV HAPEAJOVIOV XPOVIK®OV
1EPLOdMV.



