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ABSTRACT

Withtheemergingvehicularnetworkandthepossiblediverseapplications,intelligenttransportation
systems(ITS)havebeenevolvingtoCooperativeITS(C-ITS)withconnectedintelligentvehicles,
andthetopicsinthisfieldhaveraisedmoreandmoreresearchinterestsrecently.However,subjecting
totheimmaturityofV2Xcommunicationtechnology,thedifficultyandhighcosttodeploysuch
largescaleITSwithintelligentvehicles,emergingstudiesarestuckwiththeverificationofthesebig
C-ITS.Asmoreandmoreexpected,intelligentvehicleswillplayimportantrolesinthefuturesmart
citiesandsocieties,asdiversemobilitycarriers.Focusingonnewfeaturesofthesecarriers,mainly
coveringcyber-physicalfusion,vehicularnetworking,service-carrierandsoon,onenewITSsimulator
QoS-CITSforsuchservice-orientedC-ITSisdesignedanddeveloped.Toenhancetheadaptability,
ascenarioreconfigurablearchitectureisfirstlydesigned,inwhichscenescanbedescribedviaXML
file.Onthisbasis,theauthorshaveimplementedallreservation-basedmodelsoftrafficobjects,state-
drivenbehaviors,cooperationmechanisms,andpolicies,whichareproposedforservice-oriented
C-ITS.Throughaseriesofexperimentsareconductedwithdifferentparametersandtypicalscenes,
allsimulationfunctionsareefficientlyverified.Andfinally,someimportantconclusionsdrawnfrom
largeamountofexperimentsviaQoS-CITSareexhibited.It’simportanttonotethat,researcherscan
conductvariousexperiments,boththetraditionalPassing-Through-Intersection(PTI)problemand
service-orientedcooperation,viasettingparametersofQoS-CITSaccordingtotheirrequirements,
andcanalsoanalyzetheperformancewithstatisticsdatarecordedautomatically.
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1. INTROdUCTION

Withtherapiddevelopmentofautonomousdrivingandnewemergingtechnologies,suchasvehicular
network,traffic-cloud,trafficbigdatasystemandsoon,IntelligentTransportationSystems(ITS)of
autonomousconnectedvehicleshavebeenmarchingtowardthemoreefficientCooperativeITS(CITS)
(DeLaFortelleetal.,2014),andfurtherhavebeenenvisioningtobemoreandmoreservice-oriented
accordingtothepossiblediverseapplicationsinsmartcitiesasshowninFigure1.Insuchtrend,
cooperativeplanningandcontrolmechanismsofheterogeneousvehiclesareincreasinglyconcerned
byresearchers.However,onevitalchallengeforresearchersistheverificationofproposedmodels
andalgorithmsbecauseoftheimpossibilitytoconstructareal large-scaleCITSenvironmentfor
studies.Thisisalsoverydifferentfromtheverificationofcurrentautonomousdrivingtechnologies.
Therefore,model-drivencomputersimulationbecomesoneimportantverificationwayforthestudy
onITS,whichcanfacilitatetheevaluationandanalysisbeforetherealdeployment.

SimulativeverificationisonevitalaspectmuchconcernedinthedomainofC-ITSbecauseof
thedifficultyforconstructingareallarge-scaletransportationenvironmentwithintelligentvehicles
andinfrastructures.BesidesthestudiesontheontologyofintelligentvehiclesandVANET-based
cooperation mechanisms (Torres & Malikopoulos, 2017; Zohdy & Rakha, 2016), recently, the
thoughtsofmodel-driventraffic-relatedsimulationhavebeenwidelyemployed(Ramos,Ferreira,
&Barceló,2012),andseveraltypicaltraffic-relatedsimulators,suchasSUMO,OMNET++,Veins,
MovSim,PanoSimandVISSIMetc.(TszChiu&Peter,2010;Li,Chitturi,Zheng,Bill,&Noyce,
2013),havebeendesignedandused.Basedontheconventionaltrafficsimulationmodel,Leeetal.
(2004)proposedafour-layeredmodelingandsimulationapproach,andtheperformanceandflexibility
of which are verified via two typical cases: advanced traffic management systems (ATMS) and
advancedtravelerinformationsystems(ATIS).IsabelandFernández(2015)proposedaframework
foramodel-drivendevelopmentofsimulationtoovercometheissuesoftraditionalsimulationways,
suchasunintendedmistakesinthetransitionfrommodelstocode,platformconsistency,difficulties
tocompareworksbasedondifferentmodelsandtoolsetc.,andthenanalyzedITSusingsimulation
method.Intheseframeworks,vehicles,roads,pedestrians,infrastructuresandtrafficflowsarealso
abstractedorpresentedwithspecialmathematicmodels,mainlycoveringvehicledynamicsmodels,
trafficmodels,andenvironmentalsensormodels.Inaddition,someresearchhasverifiedthesafety
ofthegeneratedtrafficmap(Kubo,Dan,Sato,&Namatame,2016).3Dvisualizationtechnologies
havebeenalsowidelyadopted,whichwillmakesimulationproceduresmorevisualizedandvivid,
suchasPro-SiVIC,SimWalk,TrafficJam3Dandsoon.

Figure 1. Typical scene of Cloud-based C-ITS



 

 

17 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-scenario-reconfigurable-simulator-for-

verifying-service-oriented-cooperation-mechanisms-and-

policies-of-connected-intelligent-vehicles/217392

Related Content

Label Propagation Algorithm for the Slices Detection of a Ground-Glass

Opacity Nodule
Weiwei Du, Dandan Yuan, Jianming Wang, Xiaojie Duan, Yanhe Maand Hong Zhang

(2019). International Journal of Software Innovation (pp. 104-118).

www.irma-international.org/article/label-propagation-algorithm-for-the-slices-detection-of-a-

ground-glass-opacity-nodule/217395

Execution Management for Mobile Service-Oriented Environments
Kleopatra G. Konstanteli, Tom Kirkham, Julian Gallop, Brian Matthews, Ian Johnson,

Magdalini Kardaraand Theodora Varvarigou (2010). International Journal of Systems

and Service-Oriented Engineering (pp. 39-59).

www.irma-international.org/article/execution-management-mobile-service-oriented/47037

A Consensus of Thought in Applying Change Management to Information

System Environments
Jeffrey S. Zanzig, Guillermo A. Francia IIIand Xavier P. Francia (2015). International

Journal of Information System Modeling and Design (pp. 24-41).

www.irma-international.org/article/a-consensus-of-thought-in-applying-change-management-to-

information-system-environments/142514

Open Innovation: Assessing the Socio-Economic Factors of Global Software

Development
Noel Carroll (2015). Human Factors in Software Development and Design (pp. 1-22).

www.irma-international.org/chapter/open-innovation/117292

Reliability Modeling and Assessment for Open Source Cloud Software: A

Stochastic Approach
Yoshinobu Tamuraand Shigeru Yamada (2014). Handbook of Research on

Architectural Trends in Service-Driven Computing (pp. 718-742).

www.irma-international.org/chapter/reliability-modeling-and-assessment-for-open-source-cloud-

software/115451

http://www.igi-global.com/article/a-scenario-reconfigurable-simulator-for-verifying-service-oriented-cooperation-mechanisms-and-policies-of-connected-intelligent-vehicles/217392
http://www.igi-global.com/article/a-scenario-reconfigurable-simulator-for-verifying-service-oriented-cooperation-mechanisms-and-policies-of-connected-intelligent-vehicles/217392
http://www.igi-global.com/article/a-scenario-reconfigurable-simulator-for-verifying-service-oriented-cooperation-mechanisms-and-policies-of-connected-intelligent-vehicles/217392
http://www.igi-global.com/article/a-scenario-reconfigurable-simulator-for-verifying-service-oriented-cooperation-mechanisms-and-policies-of-connected-intelligent-vehicles/217392
http://www.irma-international.org/article/label-propagation-algorithm-for-the-slices-detection-of-a-ground-glass-opacity-nodule/217395
http://www.irma-international.org/article/label-propagation-algorithm-for-the-slices-detection-of-a-ground-glass-opacity-nodule/217395
http://www.irma-international.org/article/execution-management-mobile-service-oriented/47037
http://www.irma-international.org/article/a-consensus-of-thought-in-applying-change-management-to-information-system-environments/142514
http://www.irma-international.org/article/a-consensus-of-thought-in-applying-change-management-to-information-system-environments/142514
http://www.irma-international.org/chapter/open-innovation/117292
http://www.irma-international.org/chapter/reliability-modeling-and-assessment-for-open-source-cloud-software/115451
http://www.irma-international.org/chapter/reliability-modeling-and-assessment-for-open-source-cloud-software/115451

