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Executive Summary

The purpose of this project was to advance ODOT’s simulation procedures and guidelines for
planning and project analysis. The findings from this project are to be used to update the
Analysis Procedures Manual, Chapter 8. The project used Trafficware’s SimTraffic/SYNCHRO
software, however it was developed to be as independent of specific software as possible.

The project set out to determine the different calibration needs of study areas by area type; small
urban, small-medium Metropolitan Planning Organization (MPO), Large MPO (METRO), and
recreational areas. Two representative sites for each area type were selected by the team creating
eight locations to analyze. For each location, field data was collected, the data was post
processed and evaluated, and a series of calibration tests were run for determining the best
calibration procedure by area type. The data collected and the calibration tests performed were
designed after conducting a thorough literature review of the latest research and calibration
methods. From that literature review, speed, headway, and driver reaction time were found to be
the calibration parameters that best matched the project objectives.

After all of the data was collected and the calibration testing was complete the analysis showed
that a consistent calibration procedure could not be found that was applicable to all locations or
any subgroup of locations. The conclusion found by this work was similar to the findings from
the literature review; calibration can be improved by collecting additional field data and
incorporating it into one’s model, however there is no ideal combination of calibration
parameters and data across all models / projects, so engineering judgment needs to be applied
during the calibration process to determine what/when/why/where/how adjustments to the model
and/or additional data is needed to achieve an acceptable level of calibration.

This study did develop a series of guidelines, checklists, and thresholds to help aid analysts in the
calibration process. Also, calibration requirements using SimTraffic’s “vehicles exited” measure
of effectiveness (MOE) was established from this study.
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Introduction

The Transportation Analysis Planning Unit (TPAU) of the Oregon Department of Transportation
(ODOT) is constantly working to improve the traffic analysis procedures that it recommends for
use on Oregon highways. The Analysis Procedures Manual (APM) is a comprehensive
guidebook of all the procedures that TPAU has developed. One of the sections of the APM that
needed attention and refinement was the methodology suggested for micro-simulation analysis of
projects (Chapter 8).

Prior to this work, the APM explained the inputs that went into a micro-simulation, but did not
provide guidance on how to adjust these parameters and how to measure the performance of an
analyst’s micro-simulation, beyond citing the FWHA toolbox for additional information on
calibration. To improve guidance on the proper way to apply micro-simulation analysis for the
projects in the State of Oregon, TPAU formed this study to develop a set of procedures and
criteria that would produce higher level of accuracy and precision from the micro-simulation
analysis being conducted in Oregon. The study began February 2006 and ended May 2008.

To begin and frame this study a literature review was conducted, which totaled 23 manuals,
reports, and articles. The list for the literature review came from searches from TPAU, as well as
the State of Oregon Library which conducted searches to help form a comprehensive list of all
existing research. The literature review contained calibration and validation processes for
varying types of microsimulation applications, across a wide variety of software and
methodologies. The review did not produce a clear set of steps, parameters, or measures of
effectiveness to base this study on. However, the review did reinforce SimTraffic’s calibration
help documents which stated that the headway, turning speeds, and driver reaction time may need
to be adjusted to achieve calibration.

The goal of this study was to create a set of simulation guidelines that would be independent of
the software being used. However, the literature reviewed indicated that different process would
have to be employed depending on the software being used. As part of this study, a list of
Microsimulation software to be evaluated was developed; SimTraffic, VISSIM, PARAMICS,
and CORSIM. However, after initial tests with calibrating these four software, it was determined
that ODOT-TPAU did not have the time or budget to complete a study that would provide
guidance on how to calibrate a Microsimulation across all software platforms. SimTraffic was
used for this study for three reasons:

1. The ODOT-TPAU staff had been using SimTraffic for many years and was very familiar
with the software. For this reason SimTraffic did not have the learning curve that some
of the software had.

2. VISSIM and PARAMICS both offered dynamic assignment. After the literature review
and testing the software it was determined that this feature was above and beyond the
goals of this study. The literature reviewed suggested that it was harder to calibrate a
model using dynamic assignment. In addition, most of the Microsimulation analysis
performed by ODOT-TPAU, is at the corridor or small network level. Dynamic
assignment is not as beneficial for smaller networks or corridors. The real benefit with
dynamic assignment, and the primary use found in the literature, is for large congested
networks; multiple parallel corridors, freeways with multiple access points being modeled






