
Simulation-based Operations PlanningSimulation-based Operations Planning
for Regional Transportation Systemsfor Regional Transportation Systems
PIs: Richard Fujimoto, RandallPIs: Richard Fujimoto, Randall Guensler Guensler, John Leonard, John Leonard

Vehicle-based Advanced Intelligent TransportationVehicle-based Advanced Intelligent Transportation
System (AITS)System (AITS)

Test Bed for Integrated Transportation andTest Bed for Integrated Transportation and
Communication SimulationCommunication Simulation

(support for simulating vehicle-based AITS)(support for simulating vehicle-based AITS)

Research IssuesResearch Issues

GoalsGoals
•• Simulation of current andSimulation of current and

future traffic conditionsfuture traffic conditions
•• Well-known interfaces forWell-known interfaces for

integration purposesintegration purposes
••Data sourcesData sources
••Complimentary systemsComplimentary systems
••Client systemsClient systems

•• Data-based Data-based QoSQoS
••TimlinessTimliness, fidelity, fidelity

•• Reservation systemsReservation systems
••End-to-endEnd-to-end
••Per-LinkPer-Link
••Public transportationPublic transportation

Distributed Advanced Intelligent Transportation System (AITS)

Vehicle-to-Vehicle
Communications Network Equipped with:

Ÿ sensors
Ÿ computers
Ÿ communication devices
Ÿ storage devices

Simulation of Current and Future
Traffic Conditions

Produce Sensor Events

Send/Receive Events

Produce Simulation Events

Produce Simulation Outputs

Distributed Database of Current
and Future Traffic Conditions

Ÿ Sensed Data
Ÿ Simulated Data
Ÿ Reservation Data
Ÿ Commercial Data
Ÿ Public Data

Query Engine

External Systems

Exploit onboard sensing and computing resources in
vehicles to provide new technologies to augment and
enhance existing AITS and other systems.

AITS Components

Reservation Management

Incident Management

(A)TIS (signs, HUDs, etc)

Public Access

Commercial Access

•• Reservation system methodsReservation system methods
••Using simulation to supportUsing simulation to support
reservationsreservations

•• Vehicle-to-vehicle networkVehicle-to-vehicle network
architectures and protocolsarchitectures and protocols
••Ad-hoc, cell-based, or hybridAd-hoc, cell-based, or hybrid

•• Updateable simulationsUpdateable simulations

•• Distributed, time-managed simulationDistributed, time-managed simulation
in unstable networksin unstable networks
••e.g., wireless ad-hoc networkse.g., wireless ad-hoc networks

•• Integration servicesIntegration services
••e.g., web services, grid computinge.g., web services, grid computing

•• Fault ToleranceFault Tolerance

Georgia Tech Federated Simulations Development Kit (FDK)
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1 Sampled data is imported into the
transportation simulation to enhance
realism and verify simulation results.

2 At each time step the transportation
simulator updates vehicle mobility
information.

3 The AITS application initiates
vehicle-to-vehicle communication to
the communication network
simulator.

4 The communication network
simulator processes the
communication and sends network
outputs back to the AITS application.

5 External AITS components may
interact with the running AITS
application.

6 The AITS application can update
state in the transportation simulation
(e.g., vehicle path, signal changes,
etc).

These may
include any
systems
outside of the
vehicle-to-
vehicle
network

Currently
using QualNet

Data is being
sampled in
the Atlanta
area from
cars with
GPS and
other
sensors

Currently
using Corsim


