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EYXAPIXTIEX

Me v mepdTmo g TapoVcaS LETATTUYLOKNG OITAMUOTIKNG epyaciog Bo ndela va
EVYOPLOTNOM TOVG EMPAETOVTEG KON YNTES oL Ap. Miydin MuiyamAion kot Ap.
Hpo6doto Hpododtov yia v kabodnynon mov pov tpdoeepay kabmg emiong Kot yio Tov
xPOVO OV APEPMOAY dIvoVTag LoV XPNOLUEG GLUPBOVALG Kot VTTOJEIEELS YioL TNV
0AOKAN PG aVTNG TG epyaciog. Opellm emiong va uYOPIGTICM TOVG GLVUIEAPOVG
LoV amd TO EPYOCIOKO LoV TEPPAALOV Vi TV VTOGTHPIEN KO TNV KOTOVOTOT| TOV
£0e1Eav o€ OAO 1O dtdoTna LEXPL TNV OAOKANP®OT VTG NG epyacioc. TéLog Eva
UEYAAO EVYAPLOTM GTNV OIKOYEVELD LOV KOl GTOVS GIAOVG OV Yol OAT TNV VITOGTNPIEN

TOL OV TTOPELY OV KATA TN OEPKELN TOV GTOVODV LLOV.



HEPIAHYH

21 oVYYPOVI ETOYN AOY® TNG TOYKOCUIOTOINoN S, 0VENONG TV deBVOV GuVOALAYDV
KO 0yOp®V HEGH SAOTIKTVOV oNUEI®ONKE TEPAoTIO AHENCT GTO EUTOPLO TNV TEAEV TN
dekaetio 6mov 10 80% TV gumopevUdT®V dtaktvodvtot pécw TAoimv. Eropévag ot
apyEc MuEvav ypetdlovtal va £govv otnv d1dbeon Toug Evav 0EIOTIGTO AVAUEVOUEVO
xPOVo ae1Eng Tov TAoiwv (ETA) ot d1dbeon toug yio tnv opaAn dayeipion twv
MUOVIOV Kot TOL Y®Ppov oty amoPfdbpa o omoiog eivar S1aBEG10G Yo To EUTOPEVLOTOL
TOV TAOI®V. XT0 TAAIGL0 QVTHG TNG EpYasiag SuoTuXdC Tapatnpronke 6t 9.30% TV
ETA mov divovtat amd tov vouTiMakd Tpaktopa dev eivat £ykvpa, SnAadn onAmdvouv
0T1 10 TAOTO £lYE PTAGEL GTOV TPOOPIGLO TOV EVAD GTNV TPAYLOTIKAE TO TAOLO OKOUT)
TOPELOTOY KOl BPLoKOTAV GTA 0PYKA 6TAdI0 TNG dtadpoung Tov. To yeyovog ot oyedov
N pia omd 115 déka TpoPréyelc towv ETA mov divovtar omd Toug vauTiAlakoHg TpaKTopes
dev gtvan £ykvpn dvokoreel e TepdoTtio Pabuod o £pyo TV apydV MUEVeOV
Aoppavovtag vwoyn ™ paydaio aOENGT GTO TAYKOGUIO EUTOPLO ATOPEPOVTUG

OPVNTIKEG GUVETIEG GTNV TOYKOGULN OLKOVOUQL.

H mapovoa epyacio apopd tnv vAomoinon evog aidmotov HoviEAoL TpOPAEYTS TOV
ETA tov mhoiov Bdon tov adyopiBuwv unyovikne pddnong Random Forest, Gradient
Boosting kot Extreme Gradient Boosting. Ta dedopéva £166600 TV LOVTEA®V 0LTNG
g epyaciog amotelovvtor omd dedopéva AlS ta omoia apopodv v Béom,

KW TIKOTNTO, KO TANPOPOPIEg OYETIKA pe TO TAOT0 OTWg YEOYPOPIKO UNKOG,
YE@YPOPIKO TAATOC, TaYLTNTO TAOTIOV, UNKOG TAOIOV, Kot ydpla TAoiov KTA. Kabog
emiong kot dedopéva amd apopovV TNV Oladpour| TV onoia ekteAel T0 TAOTO OTMC

pooptopdg kot o ETA tov vavtihakoy mpdktopa.

Me v 0AoKAN PO TNG VAOTOINONG TOV LOVIEA®Y OVTNG TNG EPYACIAG Ol TPOPAEYELS
TOV LoVTEA®V B cuYKp1BoHV LE TOV TPAYHATIKO ¥pOVO APIENG TV TAOIMV Kot
eMIALOV [E TIC TPOPAEYELS TV VOLTIMOKOV TPakTOpwV. O GKOTOG TV VO O TAVE®
ovykpicemv gival va pelemBei o Pabuog eykvupdtntog Kot aElomotiog TV TpoPAéyemy
TOV LOVTEA®V OALG eTtiong Ko vo LeAeTnBel eGv o1 TpoPAEYELS TOV eKTELOVVTOL OO TOL
HOVTEA OVTNG TNG EPYACTNG Elval KAADTEPES KO TTLO OELOTIOTES OO OVTEG TV

VOOTIMOK®OV TPOKTOPMV.
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AEEE1G KAEWOWA: pnyavikn pdbnom, TpoPreyn ovapevopevoy xpovov apiéng, dedopéva
AIS, cross validation.
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ABSTRACT

In current times due to the globalization, increase in worldwide transactions and online
shopping there has been a great increase in global trading over the last decade where the
80% of the goods are transported by ships. Therefore, port authorities need to have a
reliable estimated time of arrival (ETA) of the ships at their disposal to manage the port
and the dock area of the port where goods are unloaded. During the present study, it was
observed that the 9.30% of the ETAs given by ship agents are not valid and indicate the
arrival of the ship to its destination while it was still sailing and was at the beginning
stage of its voyage. The fact that approximately one out of ten predictions that are given
by ship agents is not valid complicates the work of port authorities given the huge

increase in global trading, with negative impact in worldwide economy.

The present work focuses on the implementation of a reliable model that predicts the
ETA of ships based on the machine learning algorithms Random Forest, Gradient
Boosting and Extreme Gradient Boosting. The input data of the models of this work
consists of AIS data related to the position, mobility and information regarding the ship
such as longitude, latitude, speed of the ship, length of the ship and ship’s category. As
well as data related to the route of the ships such as destination and the ETA that is

given by ship’s agent.

Upon completion of the implementation of this work’s models, the predictions of the
models will be compared to the actual time of arrival of the ships and additionally to the
predictions given by ship agents. The purpose of the above two comparisons is to study
the degree of validity and reliability of the predictions made by the models but also to

study whether these predictions are better compared to the ones of the ship agents.

Keywords: machine learning, estimated time of arrival, AIS data, cross validation.
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