
DOI: 10.4018/IJoSE.2021070101

International Journal of Strategic Engineering
Volume 4 • Issue 2 • July-December 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Factor Analysis of the Sydney Metro’s ITS:
System Integration Iteration
Koorosh Gharehbaghi, RMIT University, Australia

Kenneth Farnes, RMIT University, Australia

 https://orcid.org/0000-0003-3831-020X

Kathryn M. Robson, RMIT University, Australia

Neville Hurst, RMIT University, Australia

ABSTRACT

Thispaperaspirestoexamineadvancedrailtransportationsystemsviatheutilizationofintelligent
transportationsystems(ITS)asthebasisofthekeyintegration.Indoingso,theSydneyMetroITS
willbeusedasthebasisforthecasestudy.Thispaperalsoinvestigatesthedifferentperceptions
fordiverserailtransportationprojects.Ordinarily,citiesarecomposedofcomplexconfigurations
which are supported by various disparate transport systems. These transport infrastructure in
turnrequirecomprehensivesystemthinkingasthebaseresearchmethodologies.ITSprovidesan
excellentmechanismtosimplifyacity’scomplextransportconfigurations.Nevertheless,thecore
ITScomponentsrequirecarefulintegrationanddetailedattentiontodetailintheirdesign.TheITS
integrationstrategywouldalsoamalgamatecrucialtransportationissues,includingoptimizedsystem
performancethroughincreasedproductivity,improvedroadandtrafficsafety,andsoon.Accordingly,
this integrationandconsolidationofITSwouldresult insuperioroverall transportationplanning
schemes.Theresultingimprovedplanningmethodswillultimatelyfacilitatethevarioustransportation
operatorstobecomebetteracquaintedwiththeITS,andtosupportthemakingofsaferandmore
synchronizedITS.AsynchronizedITSrequiresacomprehensiveprocesstosuccessfullyintegrateits
components.ToassesstheSydneyMetro’sITSintegration,thisresearchutilizedconfirmatoryfactor
analysisasthestatisticalmethodtoproduceamodelindicatingtheexistenceoffoursub-systemsand
emphasizedsafetystandardasthekeyattributeforasuccessfuldeployment.Theveryhighsafety
benchmarkisthepinnacleoftheSydney’sadvancedrailtransportationsystem.
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1. INTRodUCTIoN

Transportperformsanessentialroleinanyeconomy,whethermovingpeopleorfreight(Matheyet
al.,2015).Thehighestprioritytransportproblemsareoftenrelatedtoinsufficientservices,demand
drivenproblemslikecongestion,andassociatedenvironmentalimplications(Finnerty,2007).While
ITSreferstotechnologicaladvancestoenhancetransportation,itsexploitationcansignificantlyassist
inovercomingmajorissuessuchascongestionandenvironmentalissues(FriesandBrummond,2009).
Importantly,theITSalsoincludes‘processmodeling’withtheendeavortopresentinnovativeservices
relatingtodifferentmodesoftransportation.Moreover,theITSincorporatestransportationengineering



International Journal of Strategic Engineering
Volume 4 • Issue 2 • July-December 2021

2

technologiesincludingspecificsystemsandsub-systemsdevelopment,whichmakeupthediscipline’s
corecomponents.TheITSmayincludesophisticatedproductsthatpresentinnovativeapproaches
tothesetransportationmanagementissues.Theseapproachesfacilitatediversetransportationusers
inbecomingbettereducatedandthereforemorecoordinatedandencouragesaferexploitationofthe
transportinfrastructurenetworks(Morgan,2015).

Additionally,ITScanbedescribedasthedevelopmentanddeploymentofadvancedinformation
andcommunicationtechnologies todeliversafer,moreefficientandenvironmentallysustainable
modesoftransportthatareexemplifiedbyimprovementsintheoverallschematicsandconfigurations
oftransport,infrastructure,andin-vehiclessystems(GharehbaghiandMcManus,2019).Nonetheless,
trafficandmobilitymanagementneedtobecarefullyandthoroughlyintegratedviainterfaceswith
othermodesoftransport(Cao,2015).

2. LITERATURE REVIEw

Traditionally,ITSutilizescomputationaltechnologiestofurtheradvancetransportrelatedknowledge
towardsmorecapableandincreasedsystemperformance(ThekdiandLambert,2012;Gharehbaghiet
al.,2020b).Suchenhancementscouldincludetheevolutionofin-vehicleelectronicslikemulti-tasks
computerprocessestoperformdriversupportactivities.Thesecomputationaltechnologiesinclude
artificialintelligenceandholisticallyintegratedcomputing(Ojhaetal.,2017;GharehbaghiandFarnes,
2018).TheholisticintegrationofartificialintelligenceasapartofcomplexrailtransportationITS
andtheverificationprocessessuchasthosedepictedinFigure1facilitatethesmoothintegrationof
artificialintelligenceintothecomputingplatforms.

AsitcanbeobservedfromFigure1,fortherailtransportationsandtheirsystems,thelaunchof
theITSverificationprocessistheimplementationofthesystem’sparameterstoestablishtheprincipal
boundaryoftheverificationsystem.Followingon,theITSelementsandsubsequentperformance
indicatorsareestablishedtovalidateitsprogress.Furthermore,thekeyfunctionalityrequirements
arethendeterminedfollowedbytheautomationstagewherespecificcertificationsaredetermined.

Figure 1. Overview of ITS verification process for rail transportation
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