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IntroductionIntroductionIntroductionIntroduction
 Traffic SimulationTraffic Simulation –– mimic themimic the Traffic Simulation Traffic Simulation mimic the mimic the 

behavior of a transportation system behavior of a transportation system 
(roadway, vehicles, pedestrians, (roadway, vehicles, pedestrians, ( y p( y p
traffic control devices) traffic control devices) 

 HardwareHardware--inin--thethe--loop simulation loop simulation 
(HILS) (HILS) –– replaces emulated traffic replaces emulated traffic ( )( ) pp
control logic with actual traffic control logic with actual traffic 
controllerscontrollers
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Purpose of HILSPurpose of HILSPurpose of HILSPurpose of HILS
 Traffic simulation program limitationsTraffic simulation program limitations

P i it / ti t t iP i it / ti t t i Priority/preemption strategiesPriority/preemption strategies
 Traffic responsive or adaptive control logicTraffic responsive or adaptive control logic
 Vendor specific featuresVendor specific features

 Education and trainingEducation and training
 Traffic engineers and techniciansTraffic engineers and technicians
 AcademiaAcademia
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Components of HILSComponents of HILSComponents of HILSComponents of HILS
 Traffic simulation software programTraffic simulation software program

T ffi i l llT ffi i l ll Traffic signal controllerTraffic signal controller
 Hardware connects simulation program Hardware connects simulation program 

and controllerand controller
 Software to interpret, format, and send Software to interpret, format, and send p , ,p , ,

information between devicesinformation between devices

Controller Interface Device (CID)
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CID DevelopmentCID Developmentpp
CID (mid-90’s)
Purdue UniversityPurdue University, 
FHWA, ITT Systems

NEMA TS-1 

CID II (2002)CID II (2002)
NIATT (University of Idaho),
Purdue University, FHWA,                
and McCain Traffic Supply, Inc.            

NEMA TS-1, Type 170 & 2070
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CID DevelopmentCID Developmentpp
SimTraffic CI (2005)
Trafficware CorpTrafficware Corp. 

NEMA TS-2, 2070, 
ATC 

ATACid (2005)
ATAC (North Dakota State University)

NEMA TS-2, 2070, ATC
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FunctionalityFunctionalityFunctionalityFunctionality

 NEMA TS 2 compliant traffic controllersNEMA TS 2 compliant traffic controllers NEMA TS 2 compliant traffic controllers NEMA TS 2 compliant traffic controllers 
 Various traffic simulation models and Various traffic simulation models and 

controller test programscontroller test programscontroller test programscontroller test programs
 Ethernet connectivity Ethernet connectivity 

 Easy of useEasy of use
 Share resourcesShare resources
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Hardware ComponentsHardware ComponentsHardware ComponentsHardware Components

 PC/104 platform (embedded system)PC/104 platform (embedded system) PC/104 platform (embedded system)PC/104 platform (embedded system)
 EIAEIA--485 port with SDLC protocol for 485 port with SDLC protocol for 

communicating with traffic controllercommunicating with traffic controllercommunicating with traffic controllercommunicating with traffic controller
 Ethernet port for communicating with Ethernet port for communicating with 

th h t PCth h t PCthe host PCthe host PC
 RSRS--232 port for performing the Ethernet 232 port for performing the Ethernet 

configuration configuration 
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Hardware ComponentsHardware ComponentsHardware ComponentsHardware Components

Top Vie of Embedded S stemTop View of Embedded System

Top view of 
motherboard
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Hardware ComponentsHardware ComponentsHardware ComponentsHardware Components
Bottom View of Motherboard

64MB RAM64MB RAM

32MB DOC32MB DOC
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Hardware ComponentsHardware ComponentsHardware ComponentsHardware Components
Top View of Embedded System

EIAEIA 485 SDLC485 SDLCEIAEIA--485 SDLC 485 SDLC 
card added to card added to 
motherboardmotherboard
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Assembled and FunctioningAssembled and FunctioningAssembled and FunctioningAssembled and Functioning
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Software ComponentsSoftware ComponentsSoftware ComponentsSoftware Components

 FreeDOS OSFreeDOS OS FreeDOS OSFreeDOS OS
 Open source, actively supported, and free  Open source, actively supported, and free  

SDLC serial cardSDLC serial card SDLC serial cardSDLC serial card
 Custom drivers were developedCustom drivers were developed

 Software programsSoftware programs
 CIDserv, CIDlink, and SerUpdtCIDserv, CIDlink, and SerUpdt
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CIDserv softwareCIDserv softwareCIDserv softwareCIDserv software

 Runs continuously on the CIDRuns continuously on the CID Runs continuously on the CIDRuns continuously on the CID
 Prevents “Diagnostic Flash Mode” Prevents “Diagnostic Flash Mode” 

F t d h i f tiF t d h i f ti Formats and exchanges information Formats and exchanges information 
between computer and traffic controllerbetween computer and traffic controller
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CIDlink SoftwareCIDlink Software
 Receives and transmits data Receives and transmits data 
 Used for verification and testing Used for verification and testing 
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CIDlink SoftwareCIDlink SoftwareCIDlink SoftwareCIDlink Software

 “Detector Test” feature to test vehicle“Detector Test” feature to test vehicle Detector Test  feature to test vehicle, Detector Test  feature to test vehicle, 
pedestrian, and priority/ preemption pedestrian, and priority/ preemption 
detectorsdetectorsdetectors detectors 

 Detector calls are sent to the traffic Detector calls are sent to the traffic 
controller at the appropriate ratecontroller at the appropriate ratecontroller at the appropriate rate controller at the appropriate rate 
durationduration
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Detector TestDetector Test

Applications of Advanced Technology in Transportation August 15, 2006



SerUpdt CID Configuration UtilitySerUpdt CID Configuration Utilityp g yp g y
 Set and retrieve the CID’s IP network Set and retrieve the CID’s IP network 

i f tii f tiinformation information 
 RSRS--232 serial port 232 serial port 
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Ethernet ConnectivityEthernet ConnectivityEthernet ConnectivityEthernet Connectivity

 CIDlink and simulation interfaceCIDlink and simulation interface CIDlink and simulation interface CIDlink and simulation interface 
communicate to each CID using an IP communicate to each CID using an IP 

 PC is not physically connected toPC is not physically connected to PC is not physically connected to PC is not physically connected to 
CID/controller combinationsCID/controller combinations
Sh CID/ t ll bi ti fSh CID/ t ll bi ti f Share CID/controller combinations from Share CID/controller combinations from 
various geographical locations  various geographical locations  
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Simulation InterfaceSimulation InterfaceSimulation InterfaceSimulation Interface

 Interfaces with the VISSIM simulationInterfaces with the VISSIM simulation Interfaces with the VISSIM simulation Interfaces with the VISSIM simulation 
model (PTV AG)model (PTV AG)

 Forthcoming interfaces:Forthcoming interfaces: Forthcoming interfaces:Forthcoming interfaces:
 TSIS/CORSIM 6.0TSIS/CORSIM 6.0

Citil b’ C b D iCitil b’ C b D i Citilab’s Cube DynasimCitilab’s Cube Dynasim
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VISSIM InterfaceVISSIM InterfaceVISSIM InterfaceVISSIM Interface

 Dynamic link library (DLL) runs withinDynamic link library (DLL) runs within Dynamic link library (DLL) runs within Dynamic link library (DLL) runs within 
VISSIM to process detector and signal VISSIM to process detector and signal 
datadatadatadata

 Configuration file associates VISSIM Configuration file associates VISSIM 
intersection control to appropriate CIDintersection control to appropriate CIDintersection control to appropriate CIDintersection control to appropriate CID

 1 instance of the DLL is created and 1 instance of the DLL is created and 
i t ith ll CIDi t ith ll CIDcommunicates with all CIDscommunicates with all CIDs
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VISSIM InterfaceVISSIM InterfaceVISSIM InterfaceVISSIM Interface

C t lControl program 
used by VISSIM

Network info 
of ATACid

Maps simulation 
phases to 
controller phasesp
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Traffic Controller ConfigurationTraffic Controller ConfigurationTraffic Controller ConfigurationTraffic Controller Configuration

 NEMA TS 2 controller configurationNEMA TS 2 controller configuration NEMA TS 2 controller configurationNEMA TS 2 controller configuration
 Enable Port 1 addresses (T&F BIU devices, Enable Port 1 addresses (T&F BIU devices, 

Detector BIU devices and the MMU)Detector BIU devices and the MMU)Detector BIU devices, and the MMU)Detector BIU devices, and the MMU)
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HILS OperationHILS Operation

VISSIM 
sends its  

CIDserv

Formats detector call data into frames Responds to sends its  
detector 

calls to CID 
10 X per 

sec  

Formats signal states into frames

CID

Forwards detector frames to controller

Responds to 
VISSIM’s 

detector calls

Relays signal 
states to CIDsec. 

Forwards signal states to VISSIM
states to CID
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Virtual Traffic LaboratoryVirtual Traffic LaboratoryVirtual Traffic LaboratoryVirtual Traffic Laboratory

Virginia Texas

Nevada

Arizona North DakotaArizona North Dakota
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SummarySummarySummarySummary

 ATACid attributesATACid attributes ATACid attributesATACid attributes
 OffOff--thethe--shelf technologyshelf technology
 Cost effectiveCost effective Cost effectiveCost effective
 Small in sizeSmall in size

EIAEIA 485 port using SDLC485 port using SDLC EIAEIA--485 port using SDLC485 port using SDLC
 Ethernet (virtual environment)Ethernet (virtual environment)
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For More Information: For More Information: 

http://www atacenter org/cid/http://www atacenter org/cid/http://www.atacenter.org/cid/http://www.atacenter.org/cid/
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