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Executive Summary 
 
Motivation and objectives 
 
The investigation of the feasibility of developing a traffic simulation system for the Twin Cities 
metropolitan area was proposed in response to the needs of multiple stakeholder groups, including 
University of Minnesota researchers, transportation engineers, and policymakers.  
 
Under the umbrella of the Access to Destinations Study, several research teams are working to produce 
new metrics for transportation system performance based on the concept of accessibility—the ability of 
people to reach the locations they need to visit in order to meet their needs and satisfy their desires. A key 
challenge of this research effort is how to estimate future levels of accessibility based on today’s growth 
estimates, land use decisions, and development plans. Travel time is a key factor in any such estimation. 
Today, measuring (or even estimating) travel times on arterial streets is extremely difficult; on freeways, 
although travel times can be measured with good accuracy, it is difficult to predict what will happen 
under different demand and capacity scenarios. One way to overcome these obstacles is found in the 
recent rapid advances in simulation and modeling, specifically microscopic simulation. A simulation 
model encompassing the entire metropolitan area has the potential to greatly improve researchers’ ability 
to estimate travel times across the entire transportation network.  
 
In addition to the goal of measuring and forecasting accessibility, a metro-wide simulation model offers 
several potential benefits to engineers and traffic managers. These include an enhanced ability to carry out 
system-wide performance evaluations, more effective optimization of traffic controls, better design and 
evaluation of new transportation projects, and support for planning and operational functions related to 
emergency situations such as the collapse of the I-35W bridge.  
 
In view of these goals and potential benefits, investigation of the feasibility of developing a metro-wide 
simulation system was broken down into the following tasks: 
 

• Report on the state-of-practice in large urban traffic simulation.  
• Identify the needs and requirements for a metro wide simulation model  in the context of the 

Twin Cities metropolitan region. 
• Compile a review of currently available commercial simulation packages, focusing on features 

and data requirements. 
• Identify the quality and quantity of available data required for the development of a metro-wide 

simulation model. 
• Identify the general steps needed to develop a metro wide simulation model as well as a 

methodology for its use and maintenance. 
 

Information Acquisition 
In researching metro-wide simulation projects carried out by other local and regional organizations, the 
lack of published literature proved to be a significant obstacle. In most cases, such projects are seen as 
“practical” and lacking in larger scientific significance, so very few papers are devoted to the subject. To 
be clear, this is not true of the methodologies underlying the construction and calibration of large or 
metro-wide simulation models; the latter topic has generated great scientific interest, resulting in an 
extensive body of literature. The task at hand, however, was focused on implementation rather than on 
design principles, and issues of data availability, application scalability, and cost were of primary 
importance.  
Information acquisition activities included:  
 



 

1. Literature search for published papers or reports. 
2. Communication with major developers of simulation applications to request examples and 

permission to communicate with clients for detailed information. 
3. Based on information from developers, communication with project contractors, client agencies, 

or both.  

In the main body of this report, 18 projects are presented, along with details of data used, methodologies 
followed, and outcomes and costs where such information was available.  
 
Stakeholder Interviews 
To identify the specific requirements for a simulation system to serve the Twin Cities metropolitan 
region, the research team conducted a series of stakeholder interviews including representatives of the 
following groups:  

Metropolitan Council planners 
City of Minneapolis traffic engineers 
Minnesota’s Federal Highway System (FHWA) representative 
Minnesota Department of Transportation (Mn/DOT) Regional Traffic Management Center traffic 

engineers 
Hennepin County and related cities’ traffic engineers 
Mn/DOT planning group and related consultants 
Metro Transit engineers and analysts 

These interviews focused on stakeholder needs in terms of the projects and tasks they currently undertake, 
desires for better methodologies and results if a hypothetical model were available, and types of data they 
have or know that are available. 
 
Overview of Commercial Applications 
Having evaluated the current state of the practice regarding large-scale urban simulation models, 
identified the needs of stakeholders, and determined what data were available, the research team created a 
summary of the relevant features of five commercially available simulation packages and one package 
supported by the Federal Highway Administration. This summary highlighted the capabilities of various 
packages, and focused on the ability of each package to integrate strategic planning and operational 
simulation functions. It should be noted that the information contained in this report is based in large part 
on information received from developers; considering the complexity of these software applications, it is 
not possible to verify all features and capabilities outside of the specific aspects deemed important for the 
development of a metro-wide simulation model.  
The simulation packages examined in this report are:  
 

1. PTV Vision (Visum / Vissim) 
2. Transmodeler (TransCad / TransModeler) 
3. CUBE (Voyager / DynaSim) 
4. AimSun (Emme2 / AimSun2) 
5. Paramics (Estimator / Modeler) 
6. DynaSmart-P 

For the benefit of readers not familiar with the theories and modeling assumptions underlying applications 
of this type, a brief discussion of different modeling approaches is included.  
 

Functionality and Data Requirements 
The common factor connecting all large urban area traffic simulation efforts presented in this report is a 
close relationship with the regional travel demand model. Specifically, in all cases the foundational data 



set (apart from the geometry of transportation networks) was the daily or peak-period origin/destination 
(O/D) matrices produced by the planning model. Indeed, this connection was so important that in several 
cases it determined the success or failure of the project. As the research team examined the various 
projects an evolution became evident: although the planning models and the microscopic simulation 
models began as two completely separate applications, the latter’s dependence on O/D information 
prompted an integration of the two applications into one larger framework. The results of this evolution 
are clearly seen in the analysis current commercial applications: the largest commercial developers offer 
simulation packages containing modules that cover two or more levels of modeling resolution.  
The research team made an assessment of several types of currently available information comprising the 
“building blocks” of a traffic simulation model: geometry; demand; control; and calibration data. This 
assessment moved from two opposite directions having the knowledge of the type, format, quantity of 
local data as well as the individual simulation application needs for specific data types, format, and 
resolution. Based on this final analysis, the research team was instructed by the Technical Advisory Panel 
to avoid selecting a specific commercial product and proposing the best course of development; instead, 
the team was charged with proposing the best general methodology to be followed. Indeed, it had become 
evident from the information collected that matching the scarce data resources currently available in the 
Twin Cities region with the input requirements of any of the applications evaluated in this study would be 
challenging. Accordingly, the research team believes that the best course of action is to use a new 
approach described in this report.  
 
Proposed Approach 
In this report, the research team asserts that the most appropriate approach to developing a metro-wide 
simulation capability for the Twin Cities region would be to employ a hybrid mesoscopic/microscopic 
simulation application featuring close integration with a macroscopic planning model. This modeling 
framework would provide users with an integrated set of modeling tools for complete corridor analysis. In 
use, this application would start at a high level with regional travel demand (based on the established 
four-step process) to provide a primary set of O/D matrices. These matrices would be further refined and 
adjusted, using additional information to estimate peak spreading and adjusting for shorter time intervals 
from available link flow counts. The refined O/D matrices would be input into dynamic models at meso- 
and/or micro-scales, depending on the needs of the users, along with the specifications of management 
strategies to be evaluated according to selected performance measures.  
 
The use of a balanced meso/micro approach is believed to be the best course of action based on the 
availability of data for the Twin Cities region. Specifically, the availability of traffic measurements on 
freeways has been proven to produce high-quality simulation models. The only questionable assumption 
in freeway simulation has been the definition of demand (ramp entrance and exit volumes). Even in the 
case of ramp metering, which is known to affect route choice, all modeling efforts have assumed no 
diversion strategy both in evaluation projects and as regular freeway improvement projects. This flaw 
could be partially alleviated by the use of mesoscopic simulation for the arterial system. Enough 
information exists to construct an efficient and relatively accurate mesoscopic model for the Twin Cities’ 
arterial system. The research team is confident that such a model would equal or exceed the accuracy of 
the macroscopic regional planning model. The development of a mesoscopic model would entail an 
upgrade of the macroscopic model, bringing higher levels of efficiency and utility to the modeling 
process. The benefits of a hybrid meso/micro simulation approach are presented by example in this report.  
 
Conclusions 
The research activities presented in this report covered a lot of ground: from a detailed examination of the 
state of the practice in large urban simulation projects around the world, to interviews with local 
stakeholders, and a thorough examination of the capabilities of currently available simulation packages. 



Although some non-commercial simulators were examined, the research team does not believe it prudent 
to make such an investment in simulation without professional support and model evolution.  
 
Leaving aside considerations of data availability, a micro-simulation approach would have been the best 
possible solution. Current micro-simulation packages are fast, and can handle very large models without 
difficulty. Unfortunately, the lack of suitable data for the greater part of the road network precludes such 
an approach. Taking data availability into account, the hybrid mesoscopic/microscopic approach 
described in this report has been identified as optimal. This methodology, although relatively novel, has 
been thoroughly discussed in the relevant literature and rests on a firm theoretical foundation. This report 
contains enough information to justify the research team’s recommendation, but also provides details 
necessary to develop more traditional approaches. It is the hope of the research team that local 
stakeholders and decisionmakers find this report helpful, both today and in the future.  
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Figure 16: Sydney metro wide model in PARAMICS 
 

Toronto, Canada (PARAMICS) 
Similar to the Sydney model, the Toronto metro area model was also built with Paramics. In the case of 
Toronto, the model was constructed and is maintained by the University of Toronto. Based on the lack of 
information and after consulting with engineers of the Toronto area transportation management 
organization, we can safely conclude that this model is not being used outside of the University. In a 
project not yet started that investigates the operations of the major freeway and arterials in the city, this 
model was not considered and a new one will be constructed. 
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Figure 17: Toronto network with Paramics 

 

Stockholm, Sweden (AIMSUN) 
The Stockholm authorities had an objective and approach similar to the ones in Helsinki. They desired to 
build a micro-simulation model of the Stockholm metro area and they desired to accelerate the process by 
importing the geometry from their regional model. Unfortunately, this path did not prove to be a 
successful one. The current planning model is with CONTRAM and there are very large incompatibilities 
between the way CONTRAM describes intersections and the usual representation in a micro-simulator. 
Although the translation succeeded and the resulting model has a total length of 1,369km, 2,090 
intersections and 346 zones, the additional manual effort to adjust the intersection information exceeded 
the available funds. The current project has been abandoned for now, but as the head engineer told us, the 
need for a metro-wide model exists and the project might be resurrected in the future. 
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Figure 18: Stockholm metro-wide model in AIMSUN 

 

London, UK (PTV-VISION) 
The London Transit Authority is currently scoping a new project. The intended first phase involves the 
area of central London, has a length of 220 miles and 2,000 intersections, 250 of them signalized and 
coordinated with the SCOOT strategy. Preliminary figures show the planned area. The model will be 
initially built in VISUM, but it is unclear how much of this area will be modeled in VISSIM for micro-
simulation purposes. 

  

Figure 19: Proposed study area in London, UK 
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Projects with little available info 
PTV America also identified several projects that might pertain to our feasibility investigation, but we 
failed to secure any additional information. They are all VISUM+VISSIM (PTV-Vision) projects but 
their differences are unclear. All projects took approximately eight months to a year for the modeling part 
alone. 

• Dubai, UAE 
– 400 sq km 
– 85 controlled intersetions, 10 controlled and 5 uncontrolled roundabouts, 8 freeway 

interchanges 
– Evaluate incident management (ITS)  
– Regional model based with adjustments from manual and automated counts 
– Calibration based on counts and travel time studies 
 

• Cleveland, Ohio 
– 50 signalized intersections with mid block pedestrian crossings  
– Analysis of transit signal priority 
– Regional model based with adjustments from manual and automated counts 
– Calibration based on counts and travel time studies 
 

• Detroit, Michigan 
– 70 signalized intersections 
– Analysis of transit signal priority 
– Data from prior models reused along with new manual counts and filed obtained travel 

times 
 

• Dallas (1) 
• Area: 120 signalized intersections 
• Objective: impact of new light rail line 
 

• Dallas (2) 
• CBD access study 
• 200+ signalized intersections 
• Dynamic traffic assignment 
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Chapter 3 
Stakeholder Interviews 
 
 
The second task of the metro-wide microscopic model feasibility project called for an investigation of 
current needs and practices that could be covered or enhanced with the use of a metro-wide microscopic 
model. The investigation was based on interviews with local stakeholders including Mn/DOT, the 
Metropolitan Council, Hennepin County, and others. The interviews covered the following elements: 
 

• A summary of the findings of the literature review and a short presentation of the examples 
collected during the first task of the project. Attention was drawn to the objectives of the 
examples and the subsequent utilization of the various metro-wide models. 

• Open-ended questions were posed: 

o If such a simulation engine was available would you be interested in using it? 
o What applications are likely to be most suitable for your purposes? 
o What is keeping you from using simulation for such applications today? 
o Do you envision such an engine to be a way of the future or do you think that the current 

way of doing things is good enough? 
o Do you agree that microscopic simulation should be used in conjunction with planning 

tools for complex applications? Any examples? 
o What are the major obstacles in reaching this vision? 

 
• Depending on the response received, we either drilled down to specific applications or offered 

some of our own vision for the utilization of a metro-wide model of the Twin Cities: 
 

o Allowing engineers or agencies to access any part of the area they wish to simulate for a 
particular project. 

o Eventually allowing real-time incident management, travel time estimation/forecasting, 
and other demanding ATIS/ATMS applications. 

o Allowing more sophisticated planning analysis beyond the traditional 6 step process 
when warranted. An example includes the effects of hot lanes on a corridor or the entire 
freeway network. 

o Allowing larger scale planning and evaluation of Transit strategies like bus rapid transit, 
LRT lines, etc. 

 
• In the cases where the general consensus was that a metro-wide model will be beneficial and 

desired we concluded with a short discussion regarding the development stages and the data 
availability from the point of view of the specific stakeholder. 

 
The following sections attempt to capture the outcome of the interviews with each stakeholder group. 
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Interview with Metropolitan Council Planners 
The Metropolitan Council has two major functions related to the overall Access to Destinations Study: 

1. To analyze, predict, and guide present and future land use changes and development. The main 
tool utilized for these purposes is a GIS package. 

2. To model, analyze, and predict travel demand on the Twin Cities transportation network. This 
function mainly involves the application of the four-step process of trip generation, trip 
distribution, mode choice, and trip assignment. The main tools utilized for this function are the 
TP+, CUBE VOYAGER, and TRANPLAN planning packages. 

The interview was with people from the transportation group and focused on their needs. The consensus 
was that the first group has no interest in a metro-wide simulation model, therefore there was no need for 
a separate interview. Regardless, the basic need for exchange of information between groups has been 
noted for future reference. 

The macroscopic models involved in the four-step process are designed to produce static results. From the 
discussion, this was the major point of difference with a microscopic model. Specifically, the planning 
model does not take into account the dynamic effect introduced in the system by traffic adaptive control 
strategies like the Minnesota stratified ramp control algorithm or urban street control system like SCOOT 
and SCATS. One of the needs expressed by the stakeholders was the analysis of the impact these control 
systems have in the entire system. 

From the discussion, it was concluded that the availability of a metro-wide model will allow the 
expansion of the scope of major transportation projects like new LRT lines, the I-394 HOT lane, and 
others. Although it was pointed out that no financial savings can be expected in each project, the 
availability of a metro-wide microscopic model will allow for more thorough evaluation of the proposed 
designs as well as illustrate their impact on the entire system. 

There was a small discussion regarding the utilization of the metro-wide micro-simulation model for the 
improvement of the planning model. Although no specific details were analyzed, the discussion 
uncovered the following possibilities: 

o Locally calibrated sub-areas can produce more accurate travel time–volume relationships. The 
planning model depends on predefined travel time – volume relationships in the final step of trip 
assignment to paths. As it stands today, these relationships are very difficult to calibrate since 
collected travel times are rarely collected simultaneously on all alternative paths of an O/D pair. 
As more sub-areas of the microscopic model are calibrated due to different projects in the region, 
the more accurate the metro-wide simulation model will become. It is conceivable that iterations 
between the planning and the micro models will yield improved estimation of both O/D volumes 
as well as link and path travel times. Naturally, the micro model will also take into account the 
actual traffic control in the production of the path travel times. 

o Assuming the software applications used in the creation and maintenance of the planning and 
micro models are able to exchange information, the geometric accuracy for the planning model 
might be improved by importing the more geometrically and topologically accurate model built 
for the micro-simulation. Again in this application, we assume that the micro model will benefit 
from various smaller projects, that accurately represent smaller areas in the metro region, to 
slowly improve the overall model accuracy as well as stay up to date on network changes. 

The discussion concluded with the subject of project staging. The consensus was that the first necessary 
step would be to build the freeway and highway network. Specific attention was given to the inclusion of 
all highways and expressways including, HW-61, HW-120, HW-81, HW-55, HW-52, and more. 
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According to metropolitan council staff, even this level of coverage will produce a micro model that can 
be used for the improvement of the planning one. Similarly, a freeway and highway-only micro model 
will also be a good start for seeing benefits on smaller scale sub-area projects. 

Interview with City of Minneapolis traffic engineers 
In the interview with engineers from the City of Minneapolis, three representatives were present from the 
city planning, traffic control, and maintenance departments. 

Early in the discussion it was clear that the city does not have projects that span its entire area, or at least 
no projects that might benefit from a metro-wide micro-simulation model. With respect to planning 
projects, the city depends on the Metropolitan Council for modeling and analysis. Regardless, if a metro-
wide or Minneapolis and surrounding areas micro model existed, they might expand their current scope 
into needs and projects that can utilize such a model. 

Although they closely collaborate with Metro Transit, the city does not get involved in transit planning 
for the region so this is also an area of no benefit. When posed with a question regarding big projects like 
the North Star commuter rail corridor, or the Central Corridor LRT, they replied that they participate in 
the analysis and planning done by Hennepin County or the Metropolitan Council. 

Specifically, in regards to the new baseball stadium plans, as well as other special events, they are 
interested in expanding their analysis to a larger area. In addition, the city engineers are interested in real-
time applications of traffic control and operations during such special events. According to their traffic 
control engineer, they will soon have the capability to dynamically control the traffic lights anywhere in 
the city.  A real-time simulation tool would assist them in such a task. 

Interview with local Federal Highway Administration (FHWA) representative 
Locally, the focus of the FHWA division office is in the smaller scale CORSSIM-style analysis of 
interstate access improvement.  In that regard, they are keenly interested in expanding the use of micro-
simulation and in the establishment of good practice guidelines. They are not interested or involved in 
larger scale planning level projects or applications. Regardless, for such applications they are suggesting 
the use of Dynasmart-P software that FHWA has developed and supports. No specific applications were 
discussed in that regard. 

Interview with Regional Transportation Management Center (RTMC) engineers 
An interview with RTMC staff was conducted separately from the main Mn/DOT stakeholder group 
discussed later in this document. Specifically, this interview explored the utility of a metro-wide 
simulation model for traffic operations prompted by the large-scale, real-time simulation examples 
collected during Task 1 of the project. In general, the RTMC does not deal either with simulation or 
planning. Regardless, they see large value in the availability of a metro-wide micro-simulation model, 
specifically a freeway-wide one, and would be eager to use it in the following cases: 

o Global optimization of the stratified ramp metering strategy. In a similar way, such a model 
will be useful in subsequent developments and improvements of the ramp control strategy. There 
are a plethora of traffic conditions for which the ramp control strategy can be optimized to 
generate a long-term use of the metro-wide model. 

o Investigation of certain special events and the impact they have in the entire freeway 
system.  A network-wide tool for traffic management strategy evaluation is currently missing. 
Strategies are created by experience but fall short in really rare cases. This need is limited to 
foreseeable rare events and does not promise continued use. 
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o Real-time analysis of special events. In response to the growing number of examples of the use 
of simulation in real-time operations, RTMC engineers do not see the need yet for such extreme 
management tools. They do see the utility of a metro-wide model for the quick evaluation of 
traffic management scenarios during special events. 

o Post incident management analysis and training. Certain large-scale incidents impact traffic 
conditions in a very large portion of the road network. The impact area usually includes major 
arterials and highways. Currently post-incident analysis is conducted in a heuristic, experience-
based way. According to the RTMC engineers, such a practice can be greatly improved with the 
use of metro or freeway-wide simulation model. 

o Investigation of short and long-term construction zone impacts on the system. Traditional 
analysis of workzone traffic management has been confined to the area of the actual project. 
Experience has shown that separate construction projects can generate far-reaching interruptions 
in traffic, unforeseen by the analysis of the individual cases. A metro-wide model could be 
helpful in such cases. 

Interview with Hennepin County and City Engineers 
In addition to Hennepin County engineers, city engineers from Maple Grove and Eden Prairie participated 
in the interview. The discussion involved two major areas. The first area was the feasibility of a metro-
wide simulation model in terms achieving accuracy at an appropriate level for the given objective. The 
second area was the needs of the county and cities with respect to simulation and modeling in general. 
In regards to the achieved accuracy, the idea of a metro-wide simulation model was compared with the 
proven use of the four-step planning modeling methodology. As stated in the interview, if the metro-wide 
model cannot reach a global accuracy superior to that achieved by the four-step approach, then it appears 
to be more cost effective (for large applications) to stay with the four-step approach and only model small 
areas with a micro-simulator.  This opinion was reinforced by the county engineers who feel that the four-
step approach is adequate for their current planning needs.  
As stated during the interview, the county does not have a pressing need to look at the entire metro area at 
the level of a microscopic simulator. They are dealing with problems on the arterial level with 
applications like Synchro and Simtraffic. The city engineers felt that larger areas need to be evaluated. 
Specifically, feelings were expressed regarding the current policy of Mn/DOT not to include local streets 
in their analysis of freeway access facilities. The consensus was that the level of interaction between the 
local streets and the freeway is such that the location of entrance and exit ramps greatly affects a large 
area of the city local streets. It was not clear if the size of this area is large enough to justify a large-scale 
microscopic model. 
As stated in the interview, Hennepin County and the participating cities have minor involvement with 
regional transit planning done by Metro Transit. Regardless, the engineer from the city of Maple Grove 
stated that such collaboration would be welcome. 
Overall, the county’s need for a metro-wide simulation mode is limited to the benefit such a model might 
have for other collaborating organizations; for example, in increasing the accuracy of the Metropolitan 
Council Twin Cities planning model or allowing Mn/DOT to extend the analysis of freeway access to the 
local street level. 

Interview with Mn/DOT Staff and Transportation Consultants 
Although aimed at identifying Mn/DOT’s needs and interest for a metro-wide micro-simulation model, 
the meeting attracted a large number of engineers from transportation consulting firms.  The interest in a 
potential metro-wide simulation model was strong. The discussion moved quickly into the following 
types of questions:  

• How can you build it? 
• Can you extract segments and simulate them independently? 
• How can the demand data be maintained so that it is up-to-date? 
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• What will be the effort of building the geometry? 
The consultants from the beginning showed interest and agreed that if such a model existed, they would 
have use for it by either extracting and working with pieces of it, or using it in conjunction with the four-
step planning programs to complete the information available on demand patterns. 
Mn/DOT engineers pointed out that the format for such a model would depend on the application. For 
planning purposes, the four-step approach is adequate but the metro-wide model would be beneficial in 
the following situations: 

• Evaluation of traffic operation strategies: for example, closing TH-36 completely for a 
reconstruction project. In such cases, evaluating only the freeway will not be sufficient. The 
analysis must include all adjacent arterials. 

• Geometric improvements: planning programs cannot handle geometric improvements like the 
ones envisioned for I-94 in downtown Minneapolis or the evaluation of HOT lanes operation. 

• Transit applications and their interactions: new LRT and BRT lines, and their influence of, and 
by, the HOT lanes. 

• Emergency evacuation planning and scenario evaluations. 
• Smaller projects where only a segment of the network is needed but the greater network needs to 

be present in order to extract accurate demand patterns. The Metropolitan Council model has 
difficulties in providing realistic O/D patterns for small areas of the network. Locations like the I-
94 in downtown Minneapolis require very accurate O/D information in order to capture the 
weaving and lane densities that are the cause of the problems encountered there. 

• The creation and use of such a model can be the catalyst for the consolidation of data related to 
the Twin Cities transportation network. Data is currently kept by different organizations and there 
is a lack of established communication channels for information dissemination. 

The group also pointed out several areas of potential difficulty in developing a metro-wide simulation 
model. Specifically, the amount of effort required in entering the geometry is important even if it is 
assumed that the basic structure of the network will be imported from a planning model. Additionally, the 
quality and upkeep of the demand data is an issue better solved before such an undertaking is begun. 
Similarly, the network is constantly changing therefore consideration must be given as to which authority 
will maintain and update the model.  

Interview with Metro Transit Staff 
Following the pattern of the earlier interviews, the interview with Metro Transit staff included a short 
presentation of the other large simulation model and a summary of the findings so far. The following is a 
compilation of comments received during the interview as well as comments send to the research team in 
later days. 
Metro Transit was interested in both the real-time application (the only group interviewed who was 
interested in this application) and the off-line application of a metro-wide model. They described two 
possible application scenarios: 

o For the off-line application, the metro-wide model is calibrated based on historical AVL 
information and loaded with a “typical” flow and demand. The goal in this is to analyze the 
operation of many transit lines simultaneously; planning and managing transfer stations and 
schedule plans. Considering the span of Metro Transit operations, the required model, even if 
it is not metro-wide, will have to be very large. 

o A real-time application would assist in feeding the system with “live” AVL data in order to 
predict short-term traffic and service conditions and propose appropriate responses that can 
be actuated automatically – by traffic control signals or suggested action to management. For 
example, a situation was posed where a choice exists between the use of the freeway or a 
parallel arterial route for a BRT route. With the use of a real-time simulation model, the two 
alternatives can be quickly evaluated and the one with the shortest travel time selected. 
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In both of the aforementioned applications, the attractiveness of these systems to Metro Transit is the 
proactive potential. Today, they react to customer-generated service complaints. 
It was suggested that a metro-wide, or even a large simulation model, can be augmented with the 
integration of a Transit Passenger Model. The latter will provide passenger demand and can work with the 
traffic model in estimating the service performance of the transit lines as well as take into account transit 
stop, transfer station, and park-and-ride capacities, utilization, and optimal location. The research team 
has no experience with transit passenger modeling, therefore such an application requires further analysis 
in order to judge its feasibility. 
It was pointed out during the interview that the goal of Metro Transit, finding ways to speed up operations 
and be most competitive with automobiles, is hampered today by the lack of coordination with other 
organizations. Specifically, in terms of traffic control schemes like signal priority and transit optimized 
signal control, the current level of collaboration and information exchange is not optimal. The idea is that 
the consolidation of information required for the creation and maintenance of a metro-wide traffic 
simulation model would make the acquisition of information as well as the collaboration for changes 
easier and more efficient. 
Similar to other groups interviewed, the Metro Transit people believe that the creation of a metro-wide 
traffic simulation model is an enormous task and need to be approached in a staged manner. Specifically, 
they propose to start by creating the model of a piece of the area such as the I-394 ICM project or an area 
covering one or more local arterials in Minneapolis (outside of the downtown area). 
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Chapter 4 
Overview of Commercial Applications 

 
The intent of this chapter is to highlight the capabilities of available simulation packages and focuses on 
the ability of each package to integrate strategic planning and operational simulation functions. It should 
be noted that the information contained in this report is based in large part on information received from 
developers; considering the complexity of these software applications, it is not possible to verify all 
features and capabilities outside of the specific aspects deemed important for the development of a metro-
wide simulation model.  
 
The packages of interest for this report are: 

1. PTV Vision (VISUM/VISSIM) 
2. Transmodeler (TransCad/TransModeler) 
3. CUBE (Voyager/DynaSim) 
4. AIMSUN (EMME2/AIMSUN2) 
5. PARAMICS (Estimator/Modeler) 
6. DYNASMART-P 

 
For the benefit of readers not familiar with the theories and modeling assumptions underlying applications 
of this type, a brief discussion of different modeling approaches is included.  

Current generation of simulation models 
The increasing complexity of transportation systems highlights the demand for a variety of modeling 
capabilities for the distinct purposes of 1) long-term transportation planning, 2) short-term operational 
planning, and 3) traffic operations analysis. Depending on the level of detail of their traffic flow 
representation, transportation models, and by extension commercial applications, can be categorized into 
three types, namely macroscopic, mesoscopic, and microscopic. Each of these complementary approaches 
plays a well-defined role in transportation analysis, as each one has unique characteristics to answer 
appropriately certain questions that the others cannot answer as effectively. The following table 
summarizes the pros and cons of each approach. 

The most widely used models are the macroscopic travel demand models, partly because they are the 
oldest most mature technology and because they require the least amount of information for their 
development and operation. The focus of these models is to utilize ten-year census, socio-economic data 
with estimated roadway capacities to produce rough estimates of the distribution of traffic over a very 
large metropolitan network. These models produce static O/Ds for either an average day (24-hour matrix) 
or, at best, two peak period ones. Considering the aforementioned limitations, it is logical that such 
models totally miss the effects of the ordinary traffic fluctuations, special events, traffic control, or 
traveler information strategies. Regardless, these models are the most logical first step for any traffic 
analysis. Programs like CUBE Voyager, TransCAD, VISUM, AIMSUN Planner and others belong to this 
category. 
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Mesoscopic models are a recent addition to the traffic analysis tool box. These models support 
transportation network planning and traffic operations decisions, including evaluation of ITS deployment 
options, through the use of simulation-based dynamic traffic assignment. Mesoscopic models provide the 
capability to model the evolution of traffic flows in a traffic network, which result from the decisions of 
individual travelers seeking the best paths en-route over a given planning horizon. It overcomes many of 
the known limitations of static tools used in current planning practice. These limitations pertain to the 
types of alternative measures that may be represented and evaluated, and the policy questions that 
planning agencies are increasingly asked to address.  

Meso models define a new generation of transportation planning methodologies, which can interface 
readily with existing four-step procedures, yet provide a meaningful jump in the range and type of 
measures that can be evaluated. Because they consider the time-varying nature of traffic flows, meso 
models are expected to produce more useful estimates of stated variables such as speeds, queue lengths, 
delays, and congestion effects to better assess the functional and environmental impacts of a variety of 
traditional and emerging transportation planning measures, including the deployment of ITS and non-ITS 
technologies. Naturally, mesoscopic models require more information for their development than the 
macroscopic models, but one can still get by with an average picture of the system. For example, using a 
default traffic plan for non-critical intersections rather than the real one. Mesoscopic models generally 
recognize two types of traffic, moving and queued. This is adequate for arterial streets where traffic is 
governed by intersection control and traffic fluctuations are small. Freeways, where road geometry and 
factors like traffic composition and driver behavior generate large and wide spread traffic fluctuations, are 
not captured well by the currently available mesoscopic models. Programs like Dynasmart-P, DynaMIT, 
Dynameq, and CUBE Avenue Extension belong to this category and focus mainly on the implementation 
of dynamic traffic assignment. 




