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ABSTRACT.TTrafficTsimulationTisTaTwidelyTusedTmethodTappliedTinTtheTresearchTonTtrafficTmodelling,Tplanni

ngTandTdevelopmentTofTtrafficTnetworksTandTsystems.TFromTtheTliteratureTstudy,T aTvarietyTtrafficsimulationTm

odelsTwereTfoundTinTexperimentsTandTapplicationsTwithTaimsTtoTimaginaryTrealTtrafficToperations.TTheTtrafficTs

imulationTmodelsTcanTbeTcategorisedTintoTthreeTnamely,TmicroscopicTmodellingTmacroscopicTmodellingTandTme

soscopicTmodelling.TThisTreportTisTaimedTtoToverviewTtheseTtrafficTsimulationTmodels,TinTtermTofTitsTfunction,

TlimitationTandTapplication. 

I. INTRODUCTION 
 
TrafficTmodellingTisTaimedTtoTaccuratelyTrecreateTtrafficTasTobservedTandTmeasuredTonTstreet.TTrafficmodellingT

assumedTtheTappearanceTofTaTtrafficTsystemTwithoutTreplicating.TItTwasTdevelopedTbased 

onTmodeller’sTexperienceTthatTintegrateTtheTmathematicalTmodelsTintoTtrafficTsystemT.TTrafficT 

modellingTplaysTanTimportantTpartTinTtrafficTengineering.TItTcanTbeTappliedTtoTplanTandTmanageTtheTtrafficTwit

hinTcertainTroadTnetworkT.TForTexample,TmakingTaTsmoothTtrafficTatTanTintersectionTandTetcT. 

 

Principally,TsimulationTmodelsTfocusTonTthreeToutputTvaluesTtoTsolveTtrafficTproblemsT.TFirstTisTtheTtrafficTflo

ws.TInTtrafficTflows,TalternativeTroutesTcanT beTidentifiedTbasedTonTtheTnumberTofTvehicles.TByTusingTtheTsimu

lationTmodel,TmodellerTcanTdeviseTonThowTtoTreduceTtheTlevelsTofTcongestionTofTcertainTroads.TSecondToutpu

tTisTtheTnetworkTelement.TNetworkTelementTinTtrafficTsimulationTconsistsTofTlink,Tmerge,TlinkTcrossTandTotherT

elementsTofTtheTroadT.TThisTisTrelatedTtoTtheTgeometricTlayoutTofTtheroad.TUsingTappropriateT simulationTsoftw

are,TtheTroadTgeometricTdesignTcanTbeTchangedTtoTseeThowTitTcanTinfluenceTtheTcurrentTtrafficTsituation.TThird

ToutputTisTtheTskimTcategory.TSimulationsT modelTcanThelpTtoTestimateTtheTtimeTandTcostTofTtravel.TThisTisTe

speciallyTusedTwhenTtheTassessmentTofTtrafficTimprovementTisTneededTtoTbeTmeasured.TTheTtransportTplannerTc

anTeasilyTmakeTaTperformanceTcomparisonwithoutTanyTextraTcostTofTmoneyTandTtime. 

 

II. CLASSIFICATIONT OFT TRAFFICT SIMULATIONTMODELS  

TheTmodelsTwereTgroupedTaccordingTtoTtheirTareasTofTapplication.TTheTthreeTclassificationTofTtrafficTsimulation

Tmodels,TareTmicroscopicTmodelling,TmacroscopicTmodellingTandTmesoscopicTmodelling. 

 

2.1 MicroscopicModelling : 
 
MicroscopicTmodellingTbasedTonTtheTcharacteristicsTofTvariousTvehicleTmovementsTsuchTasTcars,Tbuses,Tmot

orcyclesTandTsoTonTinTtheTtrafficTflow.TMicroscopicTmodellingTaimedTtoTcollectTdataTparameters,TsuchTas,

Tflow,Tdensity,Tspeed,TtravelTandTdelayTtime,TlongTqueues,Tstops,Tpollution,T 

fuelTconsumptionTandTshockTwaves.TTheTcharacteristicsTofTmicroscopicTmodellingTmethodsTwereTbasedTonT

car-followingTmodel,T lane-changingT modelsTandTgapsTofTtheTindividualTdrivers. 
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2.2 CarTFollowingTModels : 

TheseTalgorithmsTintroducedTaTconceptTthatTaTdriverTrecognizeTandTfollowTaTleadTvehicleTinTaTlowerTspeedT[6

].TthisTcanTbeTdescribedTasTaTsituationTsuchTasTinTaTcarTplatoonTwithoutbeingTableTtoTchangeTtheTlane.TGener

ally,TtheTfollowingTcarTalgorithmTdeterminedTtheTrelationshipTwithTtheTleadTvehicleTatTtimestheTfollowingTcarTal

gorithmTdeterminedTtheTrelationshipTwithTtheTleadTvehicleTatTtimes.TItTwasTtheTfunctionTofTspacing,TspeedTand

TaccelerationTatTtimes.TTheTcloserTtheTfollowingTvehicleTtoTtheTleadTvehicleTtheTmoreTsensitiveTtheTreactionTof

TtheTfollowingTvehicleTtoTtheTleadTvehicle.TThisTsensitivityTalsoTincreasesTwithTspeed.TThisT isTbecauseTifTtheT

mainTvehicleTwasTdrivenTinTaTlowerTspeed,TtheTfollowingTvehiclesTwillTthenTreduceTtheTspeed.TthisTresultedTth

eToccurrenceTofTcarTplatoonTandTtrafficTcongestion. 

. 

 

                  
 

FIG. 1 Car Following Model 

InTtheTfigureTabove,TheadwayT(h)TisTtheThorizontalTdistanceTbetweenTtwoTvehicles.TSpacingT(s)TisT theTdist

anceTmeasuredTfromTtheTrear-bumperTofTtheTfollowingTvehicleT toT rear-

bumperT ofT theT leadT vehiclesT passT atT aTcertainTpointTwithinTtimeTinterval.TTheTtimeTheadwayTisTdefined

TasTtheTtimeTdifferenceTofTsuccessiveTvehiclesTcrossingsTatTtheTpoint.TMicroscopicT modellingTisTbasedTonT

theTmovementTofTindividualTvehiclesTandTtheirTrelativeTtimeTandTspace. 

 2.3 LaneTChangingTModels 

GippsThasTproposedTaTdevelopmentTofTtheTlane-changingTmodel.TheTlane-

changingTmodelTisTaT decisionTprocessTtoTestimateTtheTdriver’sTbehaviourTinTmakingTaTlaneTchangeTwithin

TtheTtimeTgiven.TLaneTchangingTcanTbeTcategorisedTintoTtwoTtypes.TMandatoryTlaneTchange,TwhichToccursT

whenTaTdriverTchangeTlaneTtoTaTspecifiedTlane.T ForT instance,T aT driverT changedT theT rightT laneTwhenThe

TwantedTtoTmakeTaTrightTturnTatTtheTnextTintersectionTandTdiscretionaryTlanechange,TwhichTtheTdriverT mad

eT toT theT nextT laneT toT avoidT followingT trucksTandTincreaseTspeed. 
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 FIG.2 Lane Changing Zones 

2.3 GapTAcceptanceTModels : 

GapTacceptanceTareTusedTtoTdetermineTtheTnumberTofTvehiclesTofTtrafficTthatTcanTpassTthroughTaTconflictT

point.TATgapTisTdefinedTasTtheTtimeT headwayTinTbetweenTtheTleadTandTlagTvehiclesTinTtheTtargetTlane.TT

heTleadTgapTisTtheTgapTtoTtheTleadTvehicleTinTtheTtargetTlane.TTheTlagTgapTisTtheTgapTtoTlagTvehicleTin

TtheTtarget. 

 

 
Fig.T3.TLaneTChangingTwithTConsiderationTofTLeadTandTLagTgaps 

GapTacceptanceTmodelsTwereTusedTtoTdetermineTtheTsizeTofTgapTthatTwillTbeTacceptedTorTrejectedTbyTaTdriver

TwhoTaimedTtoTmergeTorTcrossTtheTintersection.TCriticalTgapTisTdefinedTasTtheTnumberTofTacceptedTgapTshort

erTthanTitsTequalTtoTtheTnumberTofTrejectedTgaps.TTheTdriverTneedsTtimeTtoTclearTtheTintersectionTandTdecide.

TTheTparametersTofTtheTgapTacceptanceTmodelTareTtheTaccelerationTrate,TdesiredTspeedTandTspeedTacceptance.T

AmongTthese,TtheTaccelerationTrate,TtheTmaximumTgivewayTtimeTandTvisibilityTdistanceTatTtheTintersectionTareT

theTmostTimportant.TTheTaccelerationrateTisTtheTabilityTofTtheTvehicleTtoTaccelerateTwithTrequiredTsafetyTgap.Tt

heTmaximumTgivewayTtimeTisTtoTdetermineTwhenTaTdriverTstartsTtoTgetTintolerantTifTtheyTcannotTidentifyTtheT

gap. 

 

III. CONCLUSION 
 
TheTobjectiveTofTsimulationTmodelTisTtoTpresentsTaTrealTtrafficTsituationTinTtoTdynamicTmodel.ThereTareTthreeT

simulationTmodelTavailableTtoTbeTusedTinTtrafficTengineeringTnamelyTmacroscopic,TmicroscopicTandTmesoscopic.

TTheTapplicationTonTeachTmodelTisTdependingTonTtheTaimTofTstudyTtoTbeTconducted.TselectingTtheTrightTmodel

TaccordingTtoTstudyTaimsTisTanTimportantTsteptowardsTtrafficTproblemTresolution. 
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