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Overview
TransModeler is a powerful and versatile traffic simulation package applicable to a wide array of traffic
planning and modeling tasks. TransModeler can simulate all kinds of road networks, from freeways to
downtown areas, and can analyze wide area multimodal networks in great detail and with high fidelity.
You can model the behavior of complex traffic systems in a 2-dimensional or 3-dimensional GIS
environment to illustrate traffic flow, signal operation, and overall network performance.

TransModeler breaks new ground in ease-of-use for complex simulation applications and
integrates with TransCAD, the most popular travel demand forecasting software in the U.S., to
provide a complete solution for evaluating the traffic impacts of future planning scenarios. Moreover,
the TransModeler mapping and simulation tools allow you to present study findings to decision-
makers in a clear and compelling fashion.

Based upon the latest research, TransModeler employs advanced methodological techniques and
software technology to bring traffic simulation into a new era. TransModeler incorporates dynamic
routing of trips based upon historical or simulated time dependent travel times, and also models
trips based on origin-destination trip tables or turning movement volumes at intersections. It
simulates public transportation as well as car and truck traffic, and handles a wide variety of ITS
features such as electronic toll collection, route guidance, and traffic detection and surveillance.
TransModeler works with travel demand forecasting software to provide an integrated capability to
perform operational analysis of transportation projects and plans. Traffic simulation results can also
be fed back for use in travel demand forecasting.
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TransModeler has a unique GIS architecture that integrates traffic simulation models with a geographic
information system (GIS) that has been extended to store, maintain, and analyze transportation and
traffic data. TransModeler provides you with an efficient tool for compiling, maintaining, and utilizing
traffic data in simulation and other forms of analysis. TransModeler allows you to keep important city or
regional traffic information such as traffic counts, lanes, and speeds in spatially accurate databases that can
be readily accessed and updated as well as directly applied in traffic simulation and travel demand
forecasting. You can store and simulate traffic signal timing plans for multiple scenarios and times of day.
In addition to using TransModeler as a simulator, you can use it as an enterprise or metropolitan-wide
database system for traffic and related data.

The Premier GIS and Database Management Sy stem for Traf fic
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TransModeler uses specialized geographic databases to represent the various elements of traffic networks.
Network features, such as streets and intersections, are layered in specialized geographic databases
designed to achieve speed and efficiency for computationally intensive simulation projects. Network
attributes are stored in mappable tables for easy data input, data management, visualization, and error
checking. Dynamic attribute fields update during a simulation to reflect time-varying conditions, and
can be tabulated or displayed in thematic maps to illustrate the evolution of speed, density , flow , and
so on as the simulation progresses.

Vehicles Links, Segments, & Lanes Centroids & Centroid
Connectors

Transit Routes & Stops Signals & Detectors Nodes

TransModeler achieves a new level of
geographic accuracy in terms of
capturing the location and geometry of
road networks. It also brings
unprecedented ease of use and lower
costs for developing simulation networks
from GIS data, planning networks, and
aerial photography. A powerful network
editor facilitates interactive development
of simulation networks and project
scenarios.

TransModeler is also a powerful
visualization system for traffic that produces stunning and insightful
animation of complex traffic systems by displaying traffic flows,
signal operations, and overall network performance. Animations
can be saved and replayed after a simulation run has been performed. TransModeler’s advanced
graphics include the use of GIS tools to produce informative maps and charts that further enhance
the presentation of simulation results to decision makers.



Traf fic Simulation Models

TransModeler is a versatile traffic simulator with many advanced features including support for key
aspects of Intelligent Transportation Systems. TransModeler simulates a wide variety of facility types,
including mixed urban and freeway networks, and can be applied to specific geographic areas such as
downtowns, highway corridors, or beltways.

 • Model freeway and urban networks in the same network with driver behavior models that are
sensitive to complex inter-vehicle interactions in merging areas and intersections

 • Model roundabouts with driver behavior models that capture the unique interactions between
vehicles entering and vehicles inside the roundabout

 • Model high occupancy vehicle (HOV) lanes, bus lanes and toll facilities to better understand their
effects on traffic system dynamics

 • Model evacuation plans and scenarios for response to natural disasters, hazardous spills, and other
emergencies

 • Model work zones to manage traffic during construction and maintenance projects

Toll Facilities:
TransModeler simulates toll plaza operations, including those with various payment methods or high-
occupancy toll (HOT) facilities. Easily modified service time parameters allow you to model any type
of toll payment technology including electronic toll collection facilities. Easily defined pricing schemes
that can very based on vehicle occupancy, time of day, or prevailing demand allow you to simulate HOT
facilities. TransModeler also evaluates driver behavior parameters such as value of time and cost
sensitivity in route choice decision making.

 • Simulate complex lane choice and other driver
behavior phenomena at toll plazas with
electronic, manual, and hybrid payment booths

 • Vary service times at toll plazas by booth and
by vehicle type

 • Simulate the impacts on traffic operations of
electronic toll collection facilities and booth
closures

 • Model the economic and operational
impacts of various toll lane pricing strategies

 • Predict HOT lane revenue and utilization
under alternative scenarios
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Microscopic Simulation
When used as a microscopic simulator,
TransModeler simulates the behavior of each
vehicle every one-tenth of a second. Vehicles can
vary in terms of their physical and performance
characteristics, and can be custom defined by
users. Acceleration, deceleration, car-following,
lane-changing, merging/yielding, and
movements at intersections are simulated in
detail and are affected by driver aggressiveness,
vehicle characteristics, and road geometry.
While default settings are provided for
important behavioral models, users can easily
change the parameters of these models.

On-Street Parking
Most traffic simulators that attempt to address parking fail to account for the underlying behavior.
TransModeler simulates the search for an available parking space at a driver’s destination, as well as
the continued pursuit of a space when all parking spaces are occupied, thus modeling the true
impacts of on-street parking in urban areas. Furthermore, TransModeler accounts for the effects on
traffic flow as vehicles maneuver in and out of angled, parallel, or perpendicular parking spaces.

Dynamic Traffic Assignment
Unlike traditional simulators that require turning movements as inputs, TransModeler can also
determine vehicle routes using dynamic traffic assignment of origin-destination trip tables. Travel
times by time period and network segment can be input from external data or developed by
running traffic assignments and traffic simulations. Vehicle paths can also be input from external files
including those generated by TransCAD and/or created or edited by analysts. When unexpected
delays occur, some drivers will change their routes during their trips. This can be in response to
message signs or to unexpectedly high levels of congestion.

Mesoscopic and Macroscopic Simulation
TransModeler can also simulate wide area networks at varying levels of fidelity and with different
simulation methods. TransModeler includes mesoscopic and macroscopic simulators in addition to
its microscopic simulator. In the mesoscopic simulator, vehicles are collected into traffic cells and
streams and their movements are based upon predefined capacities and speed-density functions.
Individual vehicles are represented, but their movements are based on aggregated speed-density

functions rather than car-following and lane-changing logic. In the
macroscopic simulator, vehicle movements are based upon volume
delay functions that depend upon the functional class of the road
system.

Hybrid Simulation
TransModeler is unique in that it provides a hybrid simulation
capability in which high fidelity microsimulation can be intermixed at
will with mesoscopic and macroscopic simulation on any network
segments. Portions of the network of greatest interest can be simulated
with microsimulation and other portions can be simulated with less
detailed methods. This hybrid capability makes it possible to simulate
very large networks with modest computing power.



Traf fic Control

Traffic Signals:
TransModeler simulates a wide range of traffic signal controls:

 • Simulate common traffic signal systems, including pretimed and traffic actuated signal control
 • Simulate more complex traffic signal control systems, including coordinated and coordinated

actuated control
 • Model transit signal priority and queue-jumping strategies for bus, rapid transit, or other public

transportation services
 • Model signal preemption strategies for at-grade rail crossings or emergency vehicle applications
 • Evaluate signal warrants and generate timing plans based on turning movement volume tables
 • Apply customizable templates to create actuated signal controllers, either based on ring and

barrier tables or phase group diagrams

ITS Applications:
TransModeler is capable of simulating driver response to a wide variety of traffic control and
information devices for Intelligent Transportation Systems applications.

 • Model lane use signs and flexible variable message signs directed at trucks, transit vehicles, and other
classes of vehicles

 • Simulate the impact of variable speed limit signs on traffic flow
 • Evaluate the effects of ramp metering on freeway ramp and adjacent urban street operation
 • Simulate the impact of real-time traffic information on dynamic driver rerouting
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Public Transpor tation

TransModeler is a multimodal simulator. With TransModeler you can simulate bus and rail transit
systems with frequency or schedule-based service.

 • Create, edit, and maintain transit routes and stops in a geographic database joined to open relational
attribute tables

 • Define route headways and headway variability for simulating frequent, headway-based transit services
 • Define transit schedules for simulating schedule-based service
 • Assign dwell time parameters and seating and standing room capacities to transit vehicle classes
 • Simulate exclusive bus lanes, signal priority, and queue jumping
 • Report schedule adherence and reliability measures as well as ridership statistics



Integrated T ravel Demand and Traf fic Modeling

Used in combination with TransCAD, TransModeler provides an unprecedented capability for
integrated demand and traffic modeling. Demand forecasts can be subjected to more detailed
operational analysis in TransModeler. Traffic assignment results can be modeled dynamically in the
time domain to identify bottlenecks, queues, and the actual capacity of the road network. Used
together, you can more fully understand the trip distribution, mode choice, and route choice
impacts of major construction projects.

TransModeler is designed to dovetail with TransCAD and includes additional features that
streamline the use of simulation for travel demand forecasting. This makes it straightforward to:

 • Use origin-destination trip matrices to model vehicle demand with time-variant departure rates
and multiple vehicle classes

 • Simulate vehicles from multiple matrices for different times of day and/or different vehicle
characteristics

 • Control the vehicle inter-departure profile with a constant rate, a time-based curve, or a series of
matrices with varying start times

 • Match observed traffic conditions with a variety of parameters that control the randomness and
scale of each matrix

 • Load trips in a matrix from node to node, centroid to centroid, or between any combination of
nodes and centroids

 • Specify the properties of each matrix, such as vehicle class, number of occupants, and driver groups
representing route choice characteristics

 • Explicitly prescribe the set of paths available to trips by matrix
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You can generate many simulation inputs
directly from TransCAD or another planning
model.

 • Convert your geographic line layer to a traffic
network database format ready for additional
editing for simulation

 • Use trip matrices generated by your trip
distribution model as input demand for your
network

 • Use the powerful trip table estimator in
TransCAD to generate trip tables that are
consistent with traffic counts

 • Run a Stochastic User Equilibrium or a
Dynamic User Equilibrium traffic assignment
to generate congested link travel times, flows,
and turning movements as input to the
TransModeler route choice models



You can create and manage alternative paths available to drivers in large and complex networks.

 • Use sophisticated route choice and pathfinding methods in TransModeler to automatically
generate feasible paths for all vehicles

 • Modify the path table created by TransModeler or use map-based graphical tools to draw your
own paths, discard undesirable paths, or create your own path table

 • During a simulation, simultaneously map a vehicle’s current path, and if a change of path was
made en route, the originally intended path

 • Browse trips and paths in a map by origin, destination, or other driver, vehicle, or trip
characteristic

TransModeler is designed to be intuitive for traffic engineers, transportation planners, and demand
forecasters. TransCAD users will find it especially easy and natural to learn TransModeler because of
its common heritage with TransCAD. If you use another planning package and want to use
TransModeler, you can use TransCAD to process its data for input into TransModeler.
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Ease-of-Use

Caliper Corporation, a worldwide leader in transportation and GIS software, designed TransModeler for
ease-of-use by traffic engineers and planners. TransModeler has an intuitive user interface and is the only
simulation software that fully supports Windows standards. TransModeler lets you create and manage
multiple projects, networks, demand profiles, and traffic signal control strategies for alternatives analysis.
With TransModeler you can:

 • Import simulation data from Corsim and SimTraffic
 • Manage a variety of input files for multiple scenarios
 • Share and merge project databases, traffic signal timing plans, and other input data between

multiple projects
 • Export subareas of larger networks to simulate traffic operations on a more localized scale
 • Compare output results from multiple simulation runs
 • Generate nicely formatted reports, maps, and charts for inclusion in reports and presentation slides
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Additional F eatures
TransModeler boasts a vast and growing array of features that extends well beyond traffic simulators
that came before it. Below is a short list of just some of the features you won’t find in any other
simulation software package:

• Map desire lines representing traffic volumes between origin-destination pairs to convey
otherwise hidden patterns in simulated trip tables.

• Conduct all your trip table estimation and development efforts inside TransModeler with a
comprehensive set of matrix editing and computation tools.

• Compute shortest path matrices between a set of chosen origins and destinations so that, with a
trip matrix, you can analyze trip length distributions in wide area models.

• Browse the full list of simulated trips and their paths in a map while filtering and sorting based on
origin, destination, path, number of occupants, departure time, or any of a long list of driver,
vehicle, and trip attributes.

• Define arterial and corridor segments with interactive graphical editing tools to customize segment
and corridor level-of-service reports consistent with Highway Capacity Manual definitions.

• Generate colorful and illustrative trip departure and arrival rate histograms.
• Query trip statistics and measures of effectiveness (MOEs) by origin, destination, path, vehicle

type, or any combination of driver, vehicle, and trip attributes when generating reports.
• Generate tables, reports, charts, and thematic maps for individual runs or aggregated across

multiple runs.
• Compute calibration statistics that characterize goodness of fit over time series data so that you can

calibrate your model to match both the average and variance in observed field conditions.
• Dispatch new trips from anywhere in the network or divert trips en route to alternate destinations

for modeling incident and hazard response or evacuation scenarios.
• Monitor public transportation service details, including schedule adherence and passenger

information, during simulation at the route, stop, or vehicle level.
• Create a full and accurate picture of queues in a way that no other simulation model allows. Use

interactive tools to illustrate in a map the ebb and flow of queues as spillback trees that dissipate
from the head and that branch in multiple directions upstream over time.

System Suggestions:
 • Personal computer running

Microsoft Windows XP
Professional or Vista

 • DVD drive
 • 1GB RAM
 • Fast Intel Pentium 4, Intel

Pentium M, Intel Xeon, AMD
Athlon 64, or AMD Opteron
processor

 • Fast hard drives and additional
memory are suggested for
large applications

Technical Suppor t, Training, and Consulting Ser vices
Caliper offers a broad array of professional services to support applications of TransModeler. This
includes technical support by telephone and email, classroom and custom training, application
development and consulting services, and turnkey applications. Caliper regularly works with end
users and consulting firms to develop innovative transportation modeling solutions.

About Caliper
Founded in 1983, Caliper is the largest U.S. owned and operated developer of transportation
planning and simulation software. Caliper is recognized worldwide as a leader in the development
of transportation and GIS software, with more than ten thousand transportation users in more than
70 countries. For more information, visit our website, WWW .CALIPER.COM, email INFO@CALIPER.COM, or
call us at 617-527-4700.


