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Evyapiotieg

Me Vv 0AOKANP®ON NG TTUYKNG LoV epyaciag Bo 0ela va vxaploTHcm OAOVG

060VG GLVEPOAAY LE TOV TPOTTO TOVG Y1 TV EMTELEN AVTOV TOV GMLLAVTIKOD GTOYOV.

[Mpota o’ 6Aa Bo Oeda va evyapioTom Tov eniArémovta kKadnynm pov Ap. Miydan
MuyomAion ywo v EUTIGTOCVVT TV KaB0OM YN Kot TV VTosTHPEN Kab’ OAn ™
dugpkela g epyociog pov. O1 cLUPOLAEG KOt Ol TOPOTNPNGELS TOL LANPEAV

KOTOAVTIKEG Yo TV €EEMEN g epyaciog.

Evyopiotd Oeppd kot 1o chHvoro Tov 100KTIKOD Kot S101KNTIKOD TPOSMTIKOD TOV

TUNLLOTOG Y10l TIG YVMOGELS Ko T fo1i0€10 Tov Lov TPoGEPepaY OO AVTA T YPOVIOL.

[bwitepn evyvoposivn 0peil® GTOVG GLULEOTNTEG Kot GIAOVG OV Y1aL T GLVEPYAGTO

™ oTPIEN KoL TIG EUTMEPIES TOL LOPACTAKAUE KOO OAN TN S1GPKE TOV GTOVODV LLOC.

Téhog €va peydlo eVYOPIGTO GTNV OIKOYEVELL LOV TTOV NTAV TAVIO GTO TAELPO OV UE

ayamn Kot TV apépot ompidn o€ ke GTAO0 VTG TG LEYOANS S0 POUTG.



HEPIAHYH

H mopovoa nruyloxn epyacio eoTidlel oy €@appoyn tov texvorloyidv Internet of
Things — [oT y1o v vAomoinon evog cuotuatog [Ipoyvootiknig Zuvmpnong
(Predictive Maintenance — PdM) ce Aevikég eyKataotdoels, e enikevipo tov Ztofpud
EpmopevparokiBotiov mg etopeiog EUROGATE, o onoiog Bpicketon 6To AyLdavi ™mg
Agpecov. Xxomdg g epyaciag ivar n d1epedvion Ko ETIOEIEN TOV TPOTOV UE TOV
omoio 1 a&lomoinon acONTP®V 6& KIVNTE AMUEVIKA [UNYOVILLOTO KOL TTO GUYKEKPIULEVA
og yepavovg Tomov Straddle Carrier pmopet vo cupdAel ovclooTIKd GV £yKopn
TPOPAEYN TOAVOV TEYVIKOV PAaPdV. AT 1 TPOGEYYIoT £XEL OC AMDTEPO GTOYO TN
pelmon Tov xpOVoL adPAVELNS TOV UNYXOVNLAT®OV, TNV OTOTPOTH AveETBOUNTOV

JLOKOTMV GTNV AELITOLPYIO TOVE KO TNV GMLOVTIKY LEI®OT TOL KOGTOVS GUVTIPNONG.

210 mhaicto ™G LeAEG, £yve €YKATAGTAGT VOGS OAOKANP®LUEVOD GUGTHLOTOC
OVAAOYNG OESOUEVOV e YpToN asONTpV 01 0Toiol TomoeTONKaY G Kpioa
onpeia v yepavav. H avdivon tov dedopévev autdv mpaypatomomdnke pLe
¥pNo”M TPONYUEVOV HeBSO®V punyoavikng pddnong (machine learning) kon Badidg
péOnong (deep learning), pe o100 TV OVATTLEN LOVIEA®MV TOL UTOPOVV VL
AVLVEDGOLY TTPO®PO AV LLAATEG 1] aoVVIOIGTEG GLUTEPIPOPES.MEC® TNG EKTTAIOELOTG
TOV LOVTEAWDV GE€ 1IGTOPIKA dEOOUEVA, TO GVCTNLLO «EKTOOEVTNKE» VO avaryve pilet
potifa Kot GLGYETIGLOVG TTOV VTOONAMVOLY pHeEALOVTIKES BAAPEG N PBopES GTOV
eEOMAMGO LG, TOPEYOVTOS £TCL TPOEWOTOUGELS GTOVG YEWPLOTEG TPOTOV GLUPEL N

TPOAYLLOTIKY] 0GTOYIOL.

H napovoa epyacio evidocetal 6To TAAIGIO TOV EVPOTAIKOD EPEVYNTIKOV
npoypappoarog aerOS (HORIZON 2022-2025), to onoio ypnuoatodoteiton amd v
Evponaikn 'Evoon kot 6toyxevel 6ty avamtuén Tponyuévey DToSoUdV AOYIGUIKOD KoL
Moewv yuo to Edge Computing, Tv teyvnti] VONLOGHVH Kol TNV EVEOULATMOON
KUPBEPVOPLGIKMOV GLGTNUATOV GTOV YD PO TNG VOUTIAKNG Kol AEVIKNG Bropnyaviog.
Méoa amd ™ cvvepyasio HETOED OKAOULOIK®OV WOPVUATOV, EPEVVNTIKMOV KEVIPMV Kol
QopE®V ™G Propnyoviag to TpoOypape Tpowbel mv yneloroinon tv Borldcciov

VITOOOUMV.



To telkd anotérecpa ™G TapoVGOG TTVYLOKTG Epyaciog eivon n avdmTuEn evog
AEITOVPYIKOV KOl ETEKTAGILOV GUGTALOTOC TPOYVOGTIKNG GUVINPNONG, TO OTOI0 HUmopel
VO EPOPIOGTEL € TPOYUATIKEG EMLYEPNOloKEG oVVvONKes. To cHomua avtd dHvartat va
TPOGOPUOCTEL Kot v V100eOel omd dALEG AMYUEVIKEG EYKATACTAGELS, TPOCPEPOVTOG

ONUOVTIKG ETLYEIPNCLOKE TAEOVEKTHLOTO

Aé&gaig khewnd: Ipoyvootikn Zvvipnon (Predictive Maintenance) Internet of Things
(IoT) Mnyavicy Mabnom (Machine Learning),Straddle Carriers



ABSTRACT

This thesis explores the practical implementation of Internet of Things (IoT)
technologies for Predictive Maintenance (PdM) in port environments, using the
EUROGATE Container Terminal at the Port of Limassol as a case study. The primary
aim is to demonstrate how sensor-equipped Straddle Carrier cranes can facilitate the
early detection of potential failures, thereby minimizing equipment downtime and
reducing maintenance costs. Critical operational data were collected through
strategically installed sensors and analyzed using machine learning and deep learning
algorithms. The system was trained to recognize patterns and correlations that indicate

abnormal behavior or impending malfunction, enabling preemptive action by operators.

The study is conducted within the framework of the European research project aerOS
(HORIZON 2022-2025), which promotes the collaboration between academia and the
maritime industry for the development of intelligent maritime infrastructures. The
resulting PAM system is not only functional under real-world conditions but also
scalable and adaptable to other port facilities, offering significant operational and

economic advantages.

Keywords: Predictive Maintenance, Internet of Things (IoT), Machine Learning,

Straddle Carriers



