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Background Statement 

The Florida Standard Urban Transportation Model Structure (FSUTMS) represents a formal set of modeling steps, procedures, software, file formats, and guidelines established by the Florida Department of Transportation (FDOT) for use in travel demand forecasting throughout the State of Florida.  FSUTMS has powerful data handling and modeling capabilities that allow the incorporation of advanced techniques and procedures within the FSUTMS environment that will further advance traffic demand modeling in Florida.  

The cost and time of travel are critical factors of all travel demand models including those of the FSUTMS.  These models have used time and cost measures estimated using static network assignment procedures that use simplified functions to estimate travel times.  The static assignment and the estimates produced by these procedures are increasingly being considered as inadequate by transportation demand modelers.  Dynamic traffic assignment (DTA) combined with mesoscopic simulation modeling capabilities provide a better approach for assigning traffic and estimating travel cost and time and thus supporting better demand and performance measure forecasting.  This is particularly important for time-of-day modeling, congested networks, and when evaluating the impacts of management strategies such as intelligent transportation systems (ITS), signal timing, managed lines, and congestion pricing. 

A number of tools have been developed to perform DTA.  These tools vary in their capabilities and in the underlying models and procedures used in these tools.  Some of these tools are or are expected to be open source allowing further improvements and customization of these tools to specific state needs.

The Florida Modeling Task Force (MTF) with input from the transportation planning community in Florida has identified the incorporation of dynamic traffic assignment in the FSUTMS, as a high priority required improvement.     However, there are many issues that need to be addressed for the successful and optimal implementation of DTA in the FSUTMS.    This project is proposed to develop a dynamic traffic assignment process within the FSUTMS environment that will allow the modelers to utilize this process in all or some of the demand forecasting steps.  In addition to transportation planning offices; traffic operations offices will benefit from this project since improved DTA modeling in Florida will allow better modeling of traffic operations and advanced traffic management strategies. 
Objectives and Supporting Tasks 

Objectives
The objectives of this project are:
1. Reviewing the capabilities of existing DTA tools and associated models

2. Identifying the requirements of Florida demand modeling with respect to DTA

3. Identifying the ability of existing DTA tools to meet the Florida demand modeling requirements

4. Identifying the data requirements and the associated resources and procedures needed to estimate dynamic short period interval (e.g. 15 minute) O-D matrices and to develop and calibrate DTA applications.
5. Identifying and conducting the modifications needed to existing DTA tools to satisfy the Florida modeling requirements

6. Integrating  DTA capabilities within the FSUTMS

7. Developing tools to support effective and efficient use of the DTA within the FSUTMS
8. Documenting the project effort, results, and conclusion
These objectives have been incorporated in the proposed tasks of this project, as listed below.
Proposed project Tasks

The following tasks are proposed in support of the objectives stated above.
Task 1: DTA Review
This task will include a comprehensive review and assessment of existing literature on Dynamic Traffic Assignment modeling and existing off-the-shelve DTA tools.   Existing experience with the use of DTA will be reviewed with particular emphasis on the use of DTA as part of the demand forecasting process.  Published papers, reports, and user guides will be reviewed and assessed, In addition, agencies identified in the literature review as advanced users of the DTA tools will be contacted to determine their experiences with the tools and the issues faced with their implementations.  
The literature review will also focus on existing experiences with the data collected for modeling purposes and also on reviewing methods for short time interval trip matrix estimation, calibration of the models, and post processing of the results.  

Task 2: DTA Review and Requirement Workshop 
The research team in coordination with the FDOT project manager will conduct a stakeholder workshop to review the results from Task 1 and to determine the requirements for DTA modeling as part of the travel demand forecasting process in Florida.   The Workshop will be scheduled during the Model Task Force Meeting to ensure maximum attendance.  The research team will ensure that the individuals attending the workshop represent the modeling community in Florida.   The results from this workshop will be a set of requirements that will be used as an input to future tasks of this project.

Task 3: Assessment of Existing Tools 
This task will include an assessment of existing tools and models to meet the requirements of using DTA as part of Florida demand forecasting modeling processes, as identified in Task 2 of the project.   The assessment will be based on reviewing the user manuals, published journal papers, and reports of selected tools.   The assessment will result in the identification of needed enhancements to these tools and additional developments for effective and efficient utilization of the tools within the FSUTMS environment. 

Task 4: Enhancement and Integration of DTA Tools
This task will include performing the enhancements needed to existing DTA tools to satisfy the Florida modeling requirements, as identified in Task 3.  This task will also include integrating the DTA capabilities within the FSUTMS.  One or more DTA tool will be selected for the integration with the FSUTMS, depending on the results of Tasks 1 to 3.  It should be recognized that this project may be able to address part of the identified required enhancements in Task 3, given the project budget and time constraints.  The identified enhancements will be agreed on with the FDOT project manager considering the importance of these enhancements from the perspective of the modeling process in Florida and the effort required to perform these enhancements.
Task 5: Development and Calibration Support 

This task will identify the data required to support the DTA modeling, as part of the demand forecasting process.   Sources to provide the data required to develop and calibrate DTA applications will be identified and assessed.   These sources will include both conventional, as well as data archives produced by intelligent transportation systems (ITS).   Tools will be developed for automating the process of extracting data from these sources and for filtering, cleaning, grouping, and summarizing the data for use in the DTA modeling.   

This task will also include the identification and/or development of procedures and tools needed to estimate dynamic short period interval (e.g. 15 minute) O-D matrices and to support the calibration of DTA applications by comparing the volume, speed, and density measurements with model outputs.  The identification and development of such procedures and tools are essential to the successful and efficient use of DTA.  These preprocessing and post-processing tools will use the data generated from the use of the data extraction and processing tools developed in this task, as described above, and from other sources.
Task 6: Testing the Developed Environment
This task will include the testing of the developed DTA environment and tools within the FSUTMS framework to ensure that it performs as expected.  In coordination with the FDOT project manager, the research team will select a regional FSUTMS demand model in Florida for the testing of the developments.  The test will include all components of the developed DTA modeling process including data collection, data processing, trip matrix estimation, model input generation, model execution, calibration support, and output post processing.
Task 7: Workshop and Documentation  
This task will include the development of a final report for the project that fully documents the tasks and results of the project activities and results and the developed and delivered tools.  The material will be delivered first in draft form and revised to reflect FDOT comments.  Further discussion of the final report is presented in the Deliverable section of this document.

In addition, this task will include the delivery of a training workshop to train Florida modelers on the tools developed in this project.  The training workshop will be delivered through the web.
Work not included in this scope of service is not to be performed and will not be subject to compensation by the Department.
Contact Information 

Principal Investigators
Dr. Mohammed Hadi, P.E.

Lehman Center for Transportation Research

Department of Civil & Environmental Engineering

Florida International University

Miami, FL 33199

Phone: 305-348-0092

Fax: 305-348-2802

Email: hadim@fiu.edu

Project Manager
Vladimir Majano

Systems Planning Office

Florida Department of Transportation

605 Suwannee Street, MS 19

Tallahassee, FL 32399-0450

Phone: (850) 414-4823


















































































PAGE  
1

