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Introduction

This report compares and evaluates eight traffic simulation models for their potential
application for designing intelligent vehicle-highway systems (IVHS) implementations. The
evaluation focuses on those models that are relatively well known and/or that have particular
characteristics that may be useful for IVHS applications. The models are:

Name

TRANSYT

NETSIM

FREQ8PE

CORFLO (FREFLO)

NETFLO

CONTRAM

SATURN

INTEGRATION

General Use

Optimization of signalized network
Microscopic (vehicle level) simulation of traffic
operations used to evaluate sophisticated signal
control and transportation systems management
improvements
Freeway corridor simulation with ramp metering
optimization
Freeway corridor simulation that is part of the
FREFLO package of models
Simulation of urban arterials used to evaluate
traffic control and geometric improvements
Simulation of signalized urban arterials used to
design traffic management schemes
Simulation of signalized urban arterials used to
design traffic management schemes
Simulation of integrated freeway corridor and
signalized arterial network used to evaluate traffic
control and in-vehicle guidance strategies

The review is based on descriptions of the models from technical reports and the published
literature. The comparison did not involve testing of the models or review of the program
code.

Of all the models reviewed the INTEGRATION simulation model appears to be the most
suitable for evaluating the impacts of advanced driver information system (ADIS) and advanced
traffic management systems (ATMS). The model was designed specifically for these purposes
and incorporates both traffic flow and traffic assignment capabilities. It is also one of the few
models that integrates both freeway and arterial simulation in a single package. The primary
limitations of the model are (1) it does not account for platoon behavior in the signalized
network, (2) it does not route our assign the vehicles on the basis of predicted traffic flows, (3)
it is relatively computationally intensive, and (4) it is still in the early application stage of
development
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Table1.OverviewofTrafficSimulationPackages
Characteristics

TRANSYT-7F

TRAF-NETSIM

FREQ8PE

CORFLO (FREFLO)

CORFLO (NETFLO)

CONTRAM

SATURN

INTEGRATION

Networkscope

Urbanarterial

Urbanarterial

Directionalfreeway

Freeway

Urbanarterial1Urbanarterial
Urbanarterial

Freewaycorridorandarterial networks

Levelofdetail

macroscopic

microscopic

macroscopic

macroscopic

macroscopic

quasi-microscopic (mesoscoptc) vehiclesinpackets

quasi-microacopic (mesoscoptc) Cyclicflowprofile

microacopic

Packagestructure

atonic

atomic

molecular

atomic

molecular

atomic

atomic

atomic

Modeltype(s)

optimizationofsignalized network

aimuiatianoftrafficopera¬ tion*

Freewaycorridorsimula¬ tion,

rampmeteringoptimiza¬ tion.

simulation

Threearterialsimulations withdifferentlevelsofde¬ tail: 1.Individualvehicles 2.Platoons 3.Majorarterialaggregate timelags

optimiationofsignalized network,simulationofas¬ signedtrafficinthenet¬ work,nosignalcoordina¬ tion

signalizednetworkopera¬ tion,optimizestrafficsig¬ nals,simulationofassigned trafficinnetwork,bothiso¬ latedandcoordinatedcontrol
Simulationofdynamicinte¬ gratedfreeway/trafficsignal network

Trafficbehavior

deterministic

stochastic,time-varying
deterministic

deterministic,trafficvarying overtime

1.stochastic,event-based 2.deterministic 3.deterministic

deterministic

deterministic

stochastic

Trafficflowalgo¬ rithms

Platoondispersion(i.e., minimizestopsanddelays
forsystem);Representsthe trafficstreamintermsof movement-specificstatisti¬ calhistograms.

Deterministiccarfollowing logic.

Merging,weavingand speed-volumeinaccordance withHCM;compressible fluidtheoryforqueueing
Thisaggregatevariable modeloffreewaytraffic usesafluid-flowanalogyto trafficoperations.Anequi¬ libriumspeed-densityrela¬ tionshipisincorporatedinto adynamicspeedequaskm Themodelconsistsofaset

ofconservationequasions forvehicles.Flowisrepre¬ sentedbyflowpastbound¬ aries,density,andspace- mean-speedinsection-
Differenttrafficflowalgo¬ rithmsareusedineachof thethreemodels: 1.Microscopic(NETSIM- like)event-basedmove¬ mentwithoutcarfollow¬ ing.

2.Platoonsusemovement- specifichistograms (TRANSYT)
3.Webster'svehicledelay. Alllink-segment-spe¬ cificvaluesofvolume areume-dependenL

Threetypesoflinks:signal controlled,give-way,and uncontroled.Specify lengths,free-runningtimes, saturationfow,andturning movements.Demandsas O-Dflowrates.Capacity restrainedequlibrium.
Trafficflowisrepresented

asacyclicflowprofileaain TRANSYT.Junctionde¬ laysareestimatedonthe basisof4profileswhich representtheupstreamin¬ flowpattern,theplatoon dispersiondownstreamar¬ rivalpattern,thepattern duringwhichvehiclesare allowedmovement,andthe patternleavingtheintersec¬ tion.Themodelaccounts fardelayscausedbyoppos¬ ingflows,platoons,signal phases,andlanecapacities.
Linkflowcharacteristicsare representedbyinflowrale, outflowrate,andvehicle concentration.Travellimes arebasedonthelevelof saturation.Whenundersal- urateduniformdelayisa functionoftrafficvolume. Whenova-saturatedqueue¬

ingeffectsarefactoredin. Dynamicsignaltimingand rampmeteringcanbein¬ cluded.F^aloondispersion
isnotincludedinmodel.

Trafficassignment algorithms

no

-

Diversionoframpqueue
InterfaceswithTRAF1C equilibriumassignment model

InterfaceswithTRAFIC equilibriumassignment model(Nguyen,1974).
Equilibriumassignment; capacity-restrainedequilib¬ riummodel.Assignmentof allvehicleswithoutexplic¬ itlyconsidering"current" timeslice.

Equilibriumassignment; successionofall-or-nothing assignments(DowAVan Vliet,1979)Intersection simulationfindsdelaysfor: zeroflow,currentflow,ca¬ pacity.Iterationbetween assignmertfandsimulation.
Equilibriumassignment; all-or-nothing.Dial-like,as¬ signment.SeeDial(1971). Individualvehiclesarcas¬ signedtoupdatedshortest pathatintersections.

Incidentsanddi¬ version

no

no

yes

yes

Threedifferentmodels:
1.Asblockage,diversion policy

2.Asblockage 3.Nodiversion

no

no

Effectivereductioninthe numberoflanesforspeci-1 fledduration.Thiscanbe1 introducedduringthesimu-1 lation.

TrafTicsignalsand signaloptimization
Timescanoptimization "hillclimbing."Hill climbingisaccomplished byvaryingoffsetsandsplits

instepsandcalculatingthe resultingeffects.

no

no

no

no

Cyclelength,phasing,split arerepresentedSignalco¬ ordinationisallowed.Lost time,stagenumber,cycle times,stagedurationare specified.Trafficsignal timingsireoptimized.
Cyclelength,phasing,split srerepresented.Signalco¬ ordinationisallowed. Trafficsignaltimingsare optimized.

Signalscontrolthedepar-1 tureprivelegcsonanylink.1 Signaltimingroutineisin-1 ternaltothemodelordy¬ namiclimingcanbeintra-1 ducedthroughSCOOT. Trafficsignaltimingsare optimized.

Queueing

no

ya

yes

no

Threedifferentmodels:
1.Queuedischargedistrib. 2.Queuehistogram. 3.Noqueueeffects

Dynamicgrowthanddecay
ofqueueswithintimeslice. Alsoqueuespillback.

Dynamicgrowthanddecay
ofqueueswithintimeslice. Twotypesofqueueing:(1) transientqueues,and(2) permanentqueues.No queuespillback.

Queueworksbackward fromthefirstvehicleadding1 prevailingsaturationflow1 headway.Alsoqueuespill-1 back.

Rampmetering

no

no

Linearprogrammingfor
| rampmetering,timescan

yes

no

Rampmeteringrateisnot simulated.

Rampmeteringrateisnot simulated.

Trafficsignalwithappropri-1
atemeteringrate



Table2.HistoryandSupportforTrafficSimulationPackages
Characteristics

TRANSYT-7F

TRAF-NETSIM

FREQ8PE

CORFLO (FREFLO)

CORFLO (NETFLO)

CONTRAM

SATURN

INTEGRATION

Modelorigins

(original)

UTCS-l,
TRANS,DYNET

(original)

MACK

1.SDC,TRANS, NETSIM,SCOT-Q
2.TRANSYT,SIGOP-D 3.WEBSTER

(original)

(original)

(original)

Originalyear

1967

1969(DYNET)

1970

1971

1980

1978

1978

1986

Developers

TRRL,Robertson

RLD,Liebennan,Wicks, Bruggcman,Worral

May,Blankenhom,etal.
KLD,Nguyen,James, Liebennan,Andrews;also PayneAAssociates (FREFLO)

KLD,Nguyen,James, Lieberman,Andrews
Leonard,Tough,Baguley
Bolland,Willumsen,Hall, VanVliet

VanAerde,Yagar

Currentdeveloper
TRRL&FHWA

FHWA

ITS

FHWA(KLD)

FHWA(KLD)

TRRL

InstituteforTransport StudiesatLeeds

MTO,QueensUniversity

Selectedpublica¬ tions

Skabardonis,etal(1988), Ai-Deek,etal.(1988)
Liebennan(1969),

BlankenhomAMay(1972), Al-Deek,etaL(1988)
Payne(1972), Payne,etal.(1973). Liebennan,etal.(1980), JFTAssoc.(1989)

Lieberman,etal.(1980),
Leonard,Tough,ABaguley (1978);Tough(1978)
Bolland,VanVlietA Willumsen(1978);Hall, VanVliet,AWillumsen (1980)

VanAerde(1985) VanAredeAYagar(1988), Rakha,etal.(1989), VanAerde,Voss,etaL (89), VanAerdeARakha(1989)

Distribution

McTrans,PCTrans

FHWA(TRAF)

rrs

FHWA(TRAF)

FHWA(TRAF)

TRRL

InstituteforTransport StudiesatLeeds

MTO

UserGuide

Wallace,etal(1988)
Yedlin,etaL(1988)
ImadaAMay(1985)

Yedlin,etal(1988)

Yedlin,etal(1988)
LeonardAGower(1982)
VanVlietAHall(1987)
VanAerdeAVoss(1988)

Support

McTians

FHWA

rrs

FHWAforBetatest
FHWAforBetatest
TRRLunderlicense

notknown

MTOfarBetatests

Microcomputer

yea

yes

yes

Underdevelopment

Underdevelopment

yes

yes

yes
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Table3.DescriptionofSimulationFunctions
Characteristic*

TRANSYT-7F

TRAF-NETSIM

FREQ8PE

CORFLO (FREFLO)

CORFLO (NETFLO)

CONTRAM

SATURN

INTEGRATION

Primarypurpose
Developsignalliming planforarterialsandgrid networks.Theobjectiveis

lominimizestop*andde¬ laysfarthesystemssa wholeratherthanmaximiz¬
ingthearterialbandwidth.

Evaluationofalternativeur¬ banirtcrtectian,arterial,or arterialnetworkcontrol strategies,withparticular emphasisonsophisticated signalcontrolandTSMim¬ provements.

Evaluateprioritylanes(PL)
orpriorityentry(PE)strate¬ giesondirectionalfreeways

Evaluatetheeffectofadding freewaylanes,usingfixed- timerampmeteringstrate¬ gies,andtheeffectsofinci¬ dents.Trafficassignment makesitusefulforplan¬ ning.Itisusedwith NETFLOforcorridorsnaly- sis.

Evaluatetrafficcortrol strategicsandgeometricim¬ provementsonsurface streets.Itisusefulasa planningtoolwithitstraf¬
ficassignmentcomponent. ItisusedwithFREFLOfor corridoranalysis.

To evaluatenetworkofsig¬ nalizedjunctions.Itwas developedtodesigntraffic managementschemesinur¬ banareas.

Toevaluatenetworkofsig¬ nalizedjunctions.Itwas developedtodesigntraffic managementschemesinur¬ banareas.

Evaluatetrafficoortrol strategiesaidm-vehicle guidancestrategiesonInte¬ graedfreewayArafBcsignal network!.Itmayalsobe usefulasthebasisfora real-timerouteguidance system.

Useandapplication
Optimizesignaltiming, signcontroledmlenectiorm, boolernecka,andimpactsof majorTSMstrategies.
TSM(signalinstallation andtiming,changesinin¬ tersectioncontrol,real-time surveillanceandcontrol syrletns,left-turnrestric¬ tions.reversiblelanes),im¬ pacts,Alsobuslanes,geo¬ metricdesign(roadwiden¬ ing,removeparking),etc.
Estimateoperatingcondi¬ tions(e.g.,speeds),fuel consumption,vehicleemis¬ sionsancorridorduringpe¬ riod;Estimateimpactsof varioustrafficstratetgies (lanecloseures,rampclo¬ sures,rampmetering,entry, etc.);Optimizerampmeter¬ ing,evaluatediversion strategies

Estimateoperatingcondi¬ tions(e.g.,speeds),vehicle emissionsoncorridordur¬ ingperiod;Estimateim¬ pactsofvarioustraffic stratetgies(lanecloseures, rampclosures,rampmeter¬ ing,entry,HOV,surveil¬ lanceandcontrol,etc.),traf¬ ficreassignment(diversion)
Threemodels:

1.Installsignalsatinersec- tions,pretimedsignals, left-turnrestrictions,bus service,reversiblelanes.
2.Pretimedsignals,left- turnrestrictions,bus service,reversiblelanes.

Signalizednetworkopera¬ tions:Predictstheflows,de¬ laysandqueuesthroughout anetworkofroadjunctions.
Itisusuallyusedtopredict totaltriptimesanddelays fortrafficassfunctionof greenlimesatjunctions.It combinessimulationwith assignment

Signalizednetworkopera uona:Standardmeasuresof networkperformance.Itis alsopassibletoanalyze>-D tripsmakingaperticular turningmovementortoan¬ alyzetriplimesforeachO- Dpair.

Estimateoperatingcondi¬ tions(e.g.,triptimes,de¬ lay,etc.);Estimatetheim¬ pactsofvarioustrafficcon¬ trolandsignalizationstraie gies(e.g.,signlatiming, signaloptimization,ramp metering);Estimatetheim¬ pactofincidents;Estimate theimpactofrouteguid¬ ance.

Howdoesitoper¬ ate?

Aplatoondispersionmodel
isusedinconjunctionwith a"hillclimbing"optimiza¬ tionmodel.

Interval-scanningsimula¬ tionmoveseachvehicle eachsecondaccordingto car-followinglogicandm responsetotrafficcontrols. Positiononthenetwork,re¬ lationtoothervehicles,and kinematicpropertiesarede¬ terminedfareachvehicle.
(1)Thesimulationsub¬ modelissmacroscopicde¬ terministicmodelthatpre¬ dictstrafficperformanceasa functionoffreewaydesign anddemandO-Dpatterns (2)Theoptimizationsub¬ modelhasslinearpro¬ grammingformulationde¬ signedtodeterminetheen¬ trycontrolstrategies (meteringralesandpriority cut-offlevel)thatmaxi¬ mizesthepassengers'ojec- tivefunction.

Representstrafficinterms
ofaggregatemeasuresasso¬ ciatedwithsectionsoffree¬ ways,eachseveralhundred feettoamile.Theaggre¬ gatemeasuresusedareflow rale,density,andspace- mean-speedwithinasec¬ tion.Theformulationis basedanifluid-flowanal¬ ogy.Anequilibriumspeed- denistyrelationshipisin¬ corporatedintoadynamic speedequasioaVehicle typeisdistinguished.

Threeseparatemodelsfor threelevelsofdetail: 1.Vehicle:Event-baaed simulationofindividual vehicles.Vehiclesjump aheadatevents.Nocar following.
2.Platoon:Link-specific statisticalflowhis¬ tograms.

3.Arterial:UsesWebster's formulatocalculateve¬ hicledelayonartcnals.
Themovementoftrafficis modelledbygroupingvehi¬ clestogetherintheformof "packets."Eachpacketis assignedtoitsminimum timeroutethroughthenet¬ work,takingintoaccount delaysandqueuesatjunc¬ tions.Themodeloperates asfollows:(1)readnetwork data,(2)orderpackets,(3) estimatejunctiondelays basedonflow,(4)estimate quickestroute,(5)add packettoflowestimateson route,(6)returnto3andit¬ eratesubtractingpacket frompreviousroute.
Modelisbasedanatwo- phaseprocess(1)simula¬ tionofdelaysatirtersec- tiona,and(2)assignmentto determineroutestaken.The simulationmodeldeter¬ minesjunctiondelaysusing cyclicprofilesasin TRANSYT.Apowercurve

isfittedtoestimatetravel timesforanyvolume. Timesarethenusedinthe assignmentFlowsarees¬ timatedthroughall-or-noth¬ ingassignment.

Routing-basedmodelemu¬ latesindividualvehicles withself-asignmentcapa¬ bilities.Vehiclesenterori¬ ginnodesasscheduledde¬ parturetime.Vehiclethen selectslinkbasedanmini¬ mumpathtree.Vehicles
arestackedandretainedan linkforlink'straveltime thenmovedtonextlinkon path.Considersinflow, outflow,andconcentration, butnotplatoondispersion.

Datarequirements
Linklength,numberof sines,capacities,trafficvol¬ umes,fractionsofvolume fromeachupstreamlink, signalcortrolcharacteris¬ tics.

Linklength,numberof lanes,capacities,(detailed information)

Linklengths,numberof lanes,capacities,ramploc- tions,designspeeds,truck perceraages,rampO-Dma¬ trix,existingtrafficonalter¬ natives

Linklengths,numberof lanes,capacities,ramp locions,freeflowspeeds, truckpercentages,zonalO- Dmatrixorturningpercent¬ ages,entryvolumesfor eachlinkandtimeslice.
Linklengths,numberof lanes,capacities,free-flow speeds,intersectioncontrol, zonalO-Dmatrixorturning percentage,andentryvol¬ umesforeachlinkandtime slice.

Networkdata:linklcntgths, freetimes,saturationflow, linktypes,andturning movements.Timevarying flowdemands:ZonalO-D matrix.Signalcontrol:lost time,cycletimes,stagedu¬ ration.

Networkdataincludingnode coordinates,linklengths, numberoflanes,trafficsig¬ nals,signalphase,signal timing,andlinkdescriptor. ZonalO-Dflowratesare providedasatripmatrix.
Nodecoordinates,link lengths,numberoflanes, saturationflowperlane, saturationflowreduction coefficient,trafficsignals, signalphasenumber,link descriptor,zonalO-Dflow rates,signaltiming,inci¬ dentlocation,routeingor traffic.

Output

(1)Trafficperformance summarytables:degreeof saturation,traveltimes,de¬ lays,stops,queuelengths, fuelconsumption.(2) Signaltimingtables(phase andintervaloffset).(3) Calibrationdata

Trafficperformancesum¬ marytables:travel,delay, stops,speeds,queues,link occupancies,degreeofsatu¬ ration,cyclefailures,fuel consumption,vehicleemis¬ sions.

(1)Performancesummaries ofMOEsonfreewayandal¬ ternativeroutebylinkand bytimeslice.(2)Optional outputsincludecontourdia¬ gramsafspeeds,densities, queuelengths,fuelcon¬ sumption,emissions,noise.
Performancesummariesof MOEsonfreewaysbylink

andtimesliceincluding: freewayandrampvolume, density,speed,totaldelay, andtraveltime.

Performancesummariesof MOEsonarterialstreetsys¬
tembylinkandtimesliced, including:speeds,flows, densities,queues,delays, fuelconsumption,vehicle emissions,etc.

Linkflows,queuesandturn¬
ingmovemetts,%satura¬ tionandblockingback, journeytimeanddistance, fuelconsumption,average point-to-pointO-Dspeeds, vehiclerouteinformation, andsummaryflicforinput

toUFPASC.

Performancesummariesof MOEsonsignalizedarterial streetsystembylinkand fortotalsystemincluding: totalvehiclehours,travel timesforeachO-Dpair, vehiclestop-starts,etc. Intersectionperformance measuresinclude:delaysfor eachturn,flowandqueue profiles,andwarningsof congestion.

Performancesummariesof MOEsonirtegratedfree¬ way/trafficsignalnetwork
bylinkandforthetotal systemincluding:average traveltime,totaltriptime, traveldelay,speed,satura¬ tion,flow,\/Cratio.



Table4.EvaluationofSimulationsforIVHSApplications
Characteristics

TRANSYT-7F

TRAF-NETSIM

FREQ8PE

CORFLO (FREFLO)

CORFLO (NETFLO)

CONTRAM

SATURN

INTEGRATION

Generalproblems
(1)Doc*notexplicitlyopti¬ mizethecyclelengthor phasesequences.(?) Assumesthattrafficenters

thenetworkataconstant uniformrate.(3)Volumes andproportionsofturnsre¬ mainconstart.(4)Traffic dispersionisassumedtobe uniform(i.e.,fixcrdroutes). (5)Emphasizesoffset(delay fromonesignaltoanother)
(1)Computernontransfer¬ ability.(2)Limitedoutput. (3)Extensivedatarequire¬ ments.(4)Freewayscannot

bemodeled.(5)Nosignal optimization.(6)Norout- ing.

(1)Diversionnotsameas assignment.(2)Onlyone direction.(3)Onlyoneal¬ ternativeroutecanbemod¬ eled.(4)Assumesconstant O-Ddemand.

(1)Noqueueconsiderations, (2)Largedatarequirements.
(1)Freewaysandarterials arenotintegratedsocompu¬ tationrequiresiteration.(2) Doesnotconsideroptimized signalcontrolstrategics. (3)TRAFFICisnotsdy¬ namicqueueing-basedas¬ signmentmethod.(4) Lackssuitablesubnetwork interface..

(1)Lacksfreewayroutines, (2)Simplifiedrepresentation oftrafficsignals,(3)Need
tostoreallvehiclepacket routes.

(1)Lacksfreewayroutines, (2)Queuereductionfactoris notanadequateapproxima¬ tionofqueueingeffects,(3) Noqueuespillback,(4) Cyclicflowprifilesarein¬ compatiblewithfreeway trafficflowdynamics.
(1)Noplatoondispersion. (2)

Problemsforeval- uationofroute guidance

(1)Macroscopicsimula¬ tionstreattrafficflowasa fluid.Theysimulatevehi¬ clesingroups(platoons) andreportmeasuresofeffec¬ tiveness(e.g.,delay)collec¬ tively-Thismakesitim¬ passibletoisolatethe "smart"drivenfromthe "dumb"drivers.Q.)The modelassumesaconstant demand,uncontestedtraffic, fixedroutesandvolumes (steadystateflows)(3) Freewayfacilitiescannotbe modeled.(4)Notrafficas- signmertcapabilities.(S) Notreatmentofincidentsor termporalevents.

(1)Freewayfacilitiescannot bemodeled.(2)Presetve¬ hicletrajectoriesthrough thenetworkarenotpossi¬ ble.(3)Notrafficassign¬ ment.(4)Notreatmentof incidentsortemporal events.

(1)Macroscopicsimulations treattrafficflowasafluid. Theysimulatevehiclesin groups(platoons)andreport measuresofeffectiveness (eg.,delay)collectively. Thismakesitimpossibleto isolatethe"smart"drivers fromthe"dumb"drivers. (2)Notrafficassignment.
(1)Macroscopicsimula¬ tionstreattrafficflowasa fluid.Theysimulatevehi¬ clesingroups(platoons) andreportmeasuresofeffec¬ tiveness(e.g.,delay)collec¬ tively.Thismakesitim¬ possibletoisolatethe "smart"driversfromthe "dumb"drivers.(2)Traffic assignmentisnotanticipa¬ torysosimulationcannot beusedtooptimizeroute guidance.

(1)Macroscopicsimula¬ tionstreattrafficflowasa fluid.Theysimulatevehi¬ clesingroups(platoons) andreportmeasuresofeffec¬ tiveness(e.g.,delay)collec¬ tively.Thismakesitim¬ possibletoisolatethe "smart"driversfromthe "dumb"driven.However, NETFLO-Idoesprovidethe microanalysisneeded.(2) TRAFICisnotappropriate forassessingtime-dependent strategicsbecauseitisbased ansimpletraveltime-vol¬ ume/capacityratio.(3) Trafficassignmentisnot anticipatorysosimulation cannotbeusedtooptimize routeguidance.

(1)Trafficassignmentisnot anticipatorysosimulation cannotbeusedtooptimize routeguidance.(2) Mesoscopicanalysisisdoes notallowforroutingofin¬ dividualvehicles.

(1)Trafficassignmentis notanticipatorysosimula¬ tioncannotbeusedtoop¬ timizerouteguidance,(2) Queueingisnotdirectlyac¬ countedforintheassign¬ ment.(3)Difficultiesinre¬ assignmentofqueuesin subsequenttimeslices.(4) Usesall-or-nothingassign¬ ment.(3)mesoscopicas¬ signmentdoesnotallowfor routingofindividualvehi¬ cles.

(1)Trafficassignmentis notanticipatorysosimula¬ tioncannotbeusedtoop¬ timizerouteguidance.

Advantages

(1)ComplementsFREQin freewaycorridoranalysis
(1)Dynamicallycontrolled real-timetrafficcorxrol,(2) time-varyingdemandand trafficactuatedsignals,traf¬ ficdetection,surveillance, parking

(1)Easiesttouse,(2)Opti¬ mizationoframpmetering, prioritylanes,(3)Linear programmingoptimization, priorityentry.

(1)Timevaryingdemand canbemodeled,(2)Limited trafficactuatedsignalanaly¬ sis,(3)Customizenetwork toreducecomputertime,(4) Includestrafficassignment, (5)Whencombinedwith NETFLOitsimulatessur¬ faceandfreewaytrafficasa compositemodel,(6)Ac¬ ceptsrevisedinputdataat user-selectedintervals,(7) Extensiveapplication.
0)Modeldetailcanbetai¬ loredfortheapplication. (2)Providesdetailedsignal andtrafficflowroutines. (3)Whencombinedwith FREFLOitsimulatessur¬ faceandfreewaytrafficasa compositemodel.

(1)Superiordynamictraffic assignmerltechniquethat considersmultidirectional networkswhilemaintaining allappropriatevehicleac¬ tionsinspaceandtime.(2) Detailedmodellingoftraffic signalswithcoordination andoptimizationcapabili¬ ties.(3)SyntheticO-D generation.(4)Widely used.

(1)Providesaverydetailed analysisofthetrafficsignal portionofnetwork-traffic signalsaremodelledwith coordinationandoptimiza¬ tioncapabilities.(2)Has theabilitytoperformas¬ signmentinanetworkcon¬ sistingoftrafficsignals. (3)Considerstheplatoon structureofvehiclesarrivals atsignalizedintersection. (4)SyntheticO-Dgenera¬ tion.(3)Extensivelyused.
(1)Integratesfreewayaid urbanarterialnetworkina anglemodel.(2)Provides optionofintegratingsignal optimizationandothersig¬ naltimingschemes.(3) Assignstrafficdynamically withconsiderationgivento queues.(4)Providesoption ofusingexternallygener¬ atedsignaloptimization schemes.(5)Microscopic modelexnablesseparationof vehicletypes(e.g.,those receivingrouteguidanceaid thosethatdonot).(6) Uniquedyamtctrafficas- agnmertdocsnotrequire iteration.(7)Basedon time-varyingtraveldemand (8)SyntheticO-Dgenera
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