Project Ideas for 2005 TMC PFS Annual Selection

February 28, 2005

List of Project Ideas:

* denotes projects are carried over from last year

A. Improving Management and Operations of TMCs

1. TMC Staffing and Scheduling for Day-to-Day Operations, Phase 2: Software Development*
2. Requirements and Position Descriptions for TMC Support Staff*

B. Enhancing Business Management of TMCs

3. Developing and Using Requirements for TMCs*

C. Developing and Managing Evolution of TMCs

4. Regional and Multi-System Configuration Management for Transportation Management Systems*

5. Impacts of Vehicle-Infrastructure Integration (VII) on TMC Operations

D. Advancing TMCs and Traffic Management Systems

6. Developing and Operating Alternate and Portable Temporary TMCs

7. Surface Street Operational Plans for Coordinated Management

8. Planned Special Events Toolbox

E. Developing and Delivering Roadway and Travel Conditions Information

9. Developing and Displaying Travel Time Information*

10. Provision of Real-Time Travel Time Information Using Changeable Message Signs

11. Displaying Travel Time and Roadway Condition Information at Approaches to Freeway Entrances*

12. Best Practices for Road Condition Reporting Systems
F. Sharing Information on Innovative Practice

13. TMC Workshop Delivery, Phase 2*

Project No. 1

Title: TMC Staffing and Scheduling for Day-to-Day Operations, Phase 2: Software Development
Statement of Problem:
One of the most complex procedures in assuring an efficient and well-prepared TMC shift operation is it’s staffing.  Proper staffing determines whether the operation meets the expectations of both the TMCs internal and external customers.  When preparing a schedule for the daily shift operation, it is essential to consider a myriad of criteria to assure that the schedule’s integrity is sound in both its workload and level of experience.

Consequently, funding was dedicated to the “TMC Staffing and Scheduling for Day-to-Day Operations” Project in 2003.  The purpose of the project was to produce a technical document that provide guidance and recommended practices to assist TMCs with staffing workload, shift patterns and scheduling decisions.  However, the technical document to be produced will not provide an interactive, easily accessible and readily usable format for the practitioners.

Objective:
The purpose of this project is to take the pertinent information contained in the final document produced for the TMC Staffing and Scheduling for the Day-to-Day Operations Project and develop an interactive software tool that TMC managers, supervisors and human resources personnel can use to quickly and easily assess available staffing resources and needs, perform the workload analysis, and make scheduling and shift operation decisions for immediate and future needs.

Suggested Approach:

· Determination of Appropriate Information/Materials and Identification of Gaps:

· Determine what parts of the Phase 1 final report or effort can be used to produce desired products.

· Identify critical gaps in requirements and what must be done to fill in those gaps.

· Identify what parts of the Phase 1 final report or effort should be included in tool as background information

· Development of Functional Requirements, Software Requirements and Architecture, and Configuration Management

· Tool Design:

· Design a preliminary structure for the tool.  What would the users have to work with, what information will they be asked, how will the users provide information.

· Design hardcopy versions of interface screens.

· Section alternatives for tool delivery system and software/hardware requirements.

· Tool Development

· Design User Guidance and Outreach Plan:

· Develop a “how-to” structure as an aid to users 

· Develop an outreach plan for informing appropriate audience about the tool.

· Develop Tool Evaluation Plan:

· Create evaluation criteria.

· Produce evaluation plan.

· Conduct Tool Evaluation by Users:

· Select 3 to 5 TMCs to evaluate the tool.

· Produce report on evaluation results.

· Identify methods, processes, techniques, and tools to develop and update the software tool

· Produce Final Tool:

· Based on results of user evaluation suggest changes to tool.

· Produce Final Tool.

· Produce Outreach Material

Products:

An interactive software tool for TMC staffing workload analysis and shift and scheduling decisions

Intended Audience:

· State and local agency TMC managers, supervisors, and human resource personnel.

· Private sector companies who provide contract services to TMCs.

Project No. 2

Title: Requirements and Position Descriptions for TMC Support Staff
Statement of Problem:
The need to identify TMC staffing requirements in a manner that would lead to appropriate job classifications and might also provide guidance in TMC design is one of the highest priority issues for many transportation operating agencies.  It is often difficult to establish TMC personnel job classifications that attract and retain individuals who have the skill and judgment required for TMC operations.  In addition, insufficient consideration is sometimes given to the available staffing pool when designing TMCs. There are currently very limited guidelines or sample position descriptions that TMC managers can use to communicate staffing requirements to designers, personnel offices, legislators, labor unions, etc.  There is little documentation on establishing job classification schemes for integrated TMCs, and there are few objective criteria with which alternative staffing plans can be evaluated.

The TMC Pooled Fund Study (PFS) funded the “TMC Operator Requirements and Position Descriptions” Project in 2002 to produce a technical document that provides guidance on developing TMC operator knowledge, skill, and ability (KSA) requirements, job classifications, and position description.  However, the material produced in the previous effort focused solely on the KSA requirements for TMC control room operating personnel (operators).  It does not provide KSA requirements, job classifications and position descriptions for additional positions necessary to support the day-to-day operations of a TMC.  Such personnel include maintenance technicians, technology and engineering support, system administrators, clerical, supervisory, and management personnel.  

Currently guidance and tools do not exist to allow agencies to assess needs and determine KSA’s required to perform tasks and services required to support the TMC.  TMC PFS projects to date have only addressed such issues related to operators in the control room. This project would build off of the information already compiled for operators and fill the need for guidance and tools to transportation operating agencies in developing KSA requirements and job classifications and descriptions for the TMC maintenance technicians, technology and engineering support, system administrators, clerical, supervisory, and management personnel.

Objective:
This project would build off of information already compiled for operators in a previous effort and compiling the needed information related to KSA’s for other tasks and services required to support TMCs.  This project would also expand the capability of the interactive software developed in previous TMC PFS efforts by incorporating additional information that would be developed in this project.

Suggested Approach:

Task A. Source Review and TMC Sample Selection

The product of this task would be a summary of the available sources on TMC functions and the associated tasks for non-operator personnel. In addition to a review of source materials on TMC functions, a sample of TMCs would be identified to serve as examples of the gamut of common TMC functions and tasks for non-operator personnel.

Task B. Task Description/Identification

The product of this task would be a task description for each of the functions identified in Task A. The task description would include input requirements, processing requirements, output requirements, and performance requirements. For the approved functions and high-level tasks identified in Task A, develop, via task descriptions, low-level task requirements only to a level sufficient to support performance Tasks C, D, and E.

Task C. Identify KSA requirements

The product of this task would be a set of requirements that relates non-operator tasks to knowledge, skill, and ability requirements. Supporting documentation would encompass the knowledge requirements, skill requirements, and ability requirements (KSA's) as a function of the tasks the TMC personnel must perform.

Task D. Training Requirements
The product of this task would be a set of task descriptions to staffing training requirements. Task D would be performed in parallel with Task C.

Task E. Comparable Job Classifications
The product of this task would provide TMC managers with information that would be helpful in determining appropriate job classification categories for TMC personnel.  Job classifications must be based on an assessment of all the requirements for a particular job. Therefore, the first step in this task is to identify job descriptions that are representative, or prototypical, of those for non-operator positions in many TMCs.

Task F. Develop A Summary Document

This task would produce a summary reference document that would incorporate and summarize the results of all previous tasks.

Task G. Tool Enhancement

The first subtask would assess methods, techniques, and requirements to enhance the interactive software tool for TMC operator requirements with the additional information related to developing KSA requirements, job classifications, and position descriptions for the support staff of TMCs.  The second subtask would implement the identified strategies from the previous subtask and expand the TMC Operator Requirements and Position Descriptions Software to include the additional information identified in this project. 

Products:

· A Summary Report.

· Enhanced Interactive Software Tools for developing KSA requirements, job classifications, and position descriptions for TMC operators and support staff.

· Outreach Material: Presentation, Fact Sheet, and Tri-Fold Brochure

Intended Audience:

· State and local agency TMC managers, supervisors, and human resource personnel.

· Private sector companies who provide contract services to TMCs.

Project No. 3

Title: Developing and Using Requirements for TMCs
Statement of Problem:
The development and use of requirements for TMCs has been limited.  There is a need for detailed information and guidance with respect to requirements, how they should be developed, resources required, stakeholders to include in the process, analysis to perform in developing requirements, and how these requirements should be used in the life cycle of the TMC.  A detailed technical reference is needed to provide direction, guidance, and best practices associated with developing requirements for transportation management systems.  This document shall contain a glossary of terms to eliminate redundancy and misinterpretation.  This document is intended to be a comprehensive technical reference providing specific guidance on how to develop and use requirements throughout the life cycle of a TMC.  It is not intended to be a detailed design guide, however it needs to provide significantly more detail than what is contained in existing documents and also provide examples of how these concepts and techniques can be applied to TMCs.  

Objective:
The overall objective of this project is to develop a detailed document that provides technical guidance and recommended practices on the need for, how to develop and use requirements throughout the life cycle of a transportation management system. This project would build off of the TMC Concept of Operations project.  The guidance developed in this project would provide the basis for a large number of other future TMC PFS projects that could be pursued.

Suggested Approach:

The following is an initial list of issues and topics that would be considered and addressed:

· What are requirements;

· How to develop detailed requirements for TMCs/transportation management systems;

· What are the issues and considerations for developing and using requirements;

· How a concept of operations can be used to develop requirements;

· How requirements can be used in preliminary design phase of a system;

· How requirements can be applied throughout the life-cycle of a system;

· How to effectively use and integrate the concept of operations and requirements throughout the life-cycle of a TMC;

· How to consider the requirements that have been developed for TMCs in the development of requirements for other systems, public agency programs, and regional multi-agency traffic operations initiatives (e.g., traffic incident management programs, planned special events, etc.) in a region; and

· How to identify the stakeholders and need for collaboration and coordination (e.g., traveler information service providers, transit management systems, or emergency management) in developing requirements.

Products:

· Technical document

· Primer

· Outreach Material: Presentation, Fact Sheet, Tri-Fold Brochure, and Q&A’s

Intended Audience:

A team of individuals that is involved in or responsible for the planning, design, operation, and maintenance of TMCs.

Project No. 4

Title: Regional and Multi-System Configuration Management for Transportation Management Systems
Statement of Problem:
Configuration management (CM) is the practice of handling changes systematically so that a system maintains its integrity over time. CM involves the policies, procedures, techniques, and tools to: manage, evaluate proposed changes, track the status of changes, and to maintain an inventory of system and support documents as the system changes.  CM programs and plans provide the technical and administrative direction to the development and implementation the procedures, functions, services, tools, processes, and resources that are required for successful development and support of a TMC.

Recent activities at the national level have resulted in significant improvements in the availability of supporting materials for incorporating CM in transportation operations.  With the publication of the Configuration Management for Transportation Management Systems Handbook and the development of the 1-day NHI course “CM for Traffic Management Systems” (Number 137042A), transportation professionals now have available sound CM guidance resources developed with a transportation orientation.  

While the CM for Transportation Management Systems handbook and limited experience in transportation CM is at the single system level, it is expected that as ITS progresses, and regional operations incorporate multiple systems, CM will need to be applied at this level as well.  Regional integration of transportation systems will become more commonplace, but there is little guidance for CM at this level.  While the principles of CM will remain the same, it is expected that CM at the regional, multi-system level will be quite difficult given the multiple sets of agencies/companies involved, and the varying levels of technical sophistication.  This project would consider CM at this level in-depth and attempt to define suggested approaches that can be used as regional integration becomes more prevalent.

Objective:
This objective of this project would be to develop a handbook that provides guidance and recommended practice to practitioners on how to develop and sustain a CM program for transportation management systems at a regional and multi-system level and apply the CM techniques throughout the life cycle of their systems.

Suggested Approach:

A researcher would propose recommended approaches and then assess their quality through interviews and consultation with CM experts and transportation management personnel.  This project would focus on the application of recommended CM practices to facilitate maintaining information sharing between TMC and ITS related systems in a region.  It would also address the institutional, procedural and technical issues associated with applying, supporting and sustaining CM application at the regional level.  In addition to developing recommended practice, it would also highlight key issues and summarize experience and lessons learned from agencies around the country.  

Products:

· Handbook

· White Paper

· Outreach Material: Presentation, Brochure, Fact Sheet, and FAQ’s

Intended Audience:

Transportation professionals responsible for the design, development, and maintenance of transportation management systems (both individual systems and regional systems).

Project No. 5

Title: Impacts of Vehicle-Infrastructure Integration on TMC Operations
Statement of Problem:

Vehicle-Infrastructure Integration (VII), which is a logical extension of the Intelligent Vehicle Initiative (IVI), would involve a nationwide system in which vehicles would routinely communicate with the transportation infrastructure in real-time to improve vehicle and roadway safety and support a wide range of commercial activities.  The primary reason for looking at deploying vehicle-to-infrastructure communications is to enhance the safety of travelers on the nation's roadways.  Another primary reason for the VII is the potential mobility benefits. Recent history shows that the number of vehicle miles traveled on U.S. roadways is far outstripping the addition of capacity on our roadways.  Travel delay for drivers has increased every year.  The VII and the data it provides can help us better manage congestion and make the transportation system a more reliable system.

VII would enable transportation agencies to gain comprehensive real-time information about the performance of the overall transportation system, which in turn would allow them to better management the system.  Vehicles would serve as data collectors, transmitting traffic and road condition information from every major road within the transportation network.  Access to this information will allow transportation agencies and TMCs to implement active strategies to relieve congestion.  The VII concept offers the opportunity to make major advances in preventing crashes and to truly manage our transportation system based on real time information about the actual traffic conditions on virtually all major roads. 

Objective:
The objective of this research is to assess the impacts of and the implementation issues associated with VII to TMCs.

Suggested Approach:

The research will consist of the following tasks:

· Review and describe literature that can be used to assess the impacts of VII to TMCs

· Identify application areas that TMC would potentially benefit from VII

· For each identified application area, identify, describe, and recommend implementation approaches and issues to consider

· Identify and assess impacts of the identified implementation approaches to TMC operations.  For each application area, assess issues related to technology and technical integration, operational procedures, staffing and resources, data management, and integration with other systems.

· Document research findings

· Identify and recommend areas for further research

Products:

A research report

Outreach materials, including a presentation and a fact sheet

A white paper

Intended Audience:

· TMC operating agencies and research community who are interested in advancing the state of TMC practice.

· A team of individuals that is involved in or responsible for the planning, design, operation, and maintenance of TMCs.

Project No. 6

Title: Developing and Operating Alternate and Portable Temporary TMCs
Statement of Problem:
Alternate or portable temporary/remote TMCs can provide functions and benefits similar to those provided by permanent TMCs.  The applications of alternate or portable temporary TMCs are particularly attractive in rural areas, construction zones, planned special events, and natural and manmade disasters.  Alternate and portable temporary TMCs are suitable for providing traffic management and operations functions in rural areas.  They have also been used to manage and monitor traffic in construction zones and for special planned events.

Alternate and portable temporary TMCs may provide additional operational capability and redundancy.  After September 11th, maintaining mission critical functions during emergencies and treat conditions has been a top priority.  Alternate and portable temporary TMCs may serve as permanent TMCs in the event of physical TMC facilities are removed from their current locations; provide redundancy in emergency and natural disaster situations; and provide remote communication access to existing TMCs and other agencies and systems.

Literature and guidance on issues related to planning, design, management and operations of alternate and portable temporary TMCs have been limited.  There is a need for detailed information and technical guidance on what an alternate or a portable temporary TMC is, why it may be important, how it can be used, how it should be developed and operated, issues to consider; and resources required.

Objective:
The objective of this project is to develop a technical document that provides guidance and recommended practices on how to plan, develop, manage and operate an alternate or portable temporary/remote TMC.

Suggested Approach:

The suggested approach to the project includes:
· Review and synthesize relevant literature and current practices.

· Identify types of alternate/portable TMCs, how they can be and are typically used.

· Identify the key items to be considered in planning, designing, implementing, operating, and maintaining an alternate/portable TMC.  

· Identify and develop a concept of operations and requirements for an alternate/portable TMC.  And discuss how the concept of operations and requirements can be used in preliminary design phase and throughout the life cycle of an alternate/portable TMC.

· Identify and discuss staffing requirements for alternate/portable TMCs.  Also identify the key issues to be considered in developing the staffing requirements.  

· Discuss how to consider the concept of operations and requirements that have been developed for permanent TMCs in the development of concept of operations and requirements for alternate/portable TMCs.

· Identify and discuss how the concept of operations and requirements for alternate/portable TMCs fit with that of other traffic management systems, public agencies, and regional multi-agency traffic operation initiatives (e.g. traffic incident management programs, planned special events, etc.) in a region.

· Identify and evaluate the pros and cons of state of the practices in the field of traffic management and other related fields.

· Identify and document lessons learned and recommended practices.

· Produce a technical document to summarize results and findings of this project.  

Products:

· Technical Document

· Outreach Material: Presentation, Fact Sheet, and Tri-Fold Brochure

Intended Audience:

The primary audience for this project will be agencies responsible for planning, design, managing, operating, and maintaining transportation management systems.

Project No. 7

Title: Surface Street Operational Plans for Coordinated Management
Statement of Problem:

Public agencies have the potential to improve safety and the flow of traffic when events disrupt travel within transportation corridors.  Coordinated management of traffic signal control systems allows for the implementation or modification of the operational strategies and traffic control plans in response to changing roadway conditions.  Coordinated management provides the capability for agencies to proactively manage and control traffic to improve travel on a specific surface street, series of intersections controlled by traffic signals, within a surface street corridor, or within a surface street network.

The advancements that have been realized over the past 10 years with information technologies, computing, software, and communication systems have developed the capabilities that agencies need to proactively manage travel and control traffic on surface streets.  Previous research efforts provided information that is over ten years old, did not take into consideration today’s technologies, current traffic control capabilities, and provided only limited guidance on the actual coordination required for the control of a surface street network.  Research and technical guidance is needed to provide direction and ensure that the initiatives that are pursued are successful, effective, and provide the capabilities that agencies determine are appropriate to meet their needs.  Additional research is needed to address the challenges and barriers that agencies are currently facing with coordinating travel within a surface street network as well as between freeways and surface streets.

Objective:
The purpose of this project is to develop a technical document that provides guidance and recommended practices for Traffic Management Center (TMC) managers and operators related to best practices to operate arterial signal systems.  This document will include a compendium of best practices for monitoring traffic signal timing performance and executing signal timing changes (from the TMC) that improve the coordination of arterial and freeway operations. This document is intended to improve the ability of TMC staff to improve corridor management by including the surface street traffic signal system into their concept of operations and implementation scenarios.

Suggested Approach:

Research needs to be initiated to assist agencies to apply the technologies and concepts that are currently available, and pursue research to move the state of the practice forward.  These research initiatives involve:

A. Literature Review and Synthesis

The primary product of this task will be a synthesis report that summarizes:

· The literature on coordinated management of surface street traffic operations.  

· Current best practices / state-of-the-practice in coordinated management for surface street operations.

· Current best practices / state-of-the-practice in coordinating freeway and surface street traffic control.
· Identification of innovative techniques and practices in the above areas.
· Identification of gaps in previous research and the current best practices in coordinated management of surface street traffic control.

B. Produce Technical Reference Document

This task is to produce a technical document that will incorporate and summarize the results of Tasks A.  The key topics related to surface street operational plans for coordinated management to be addressed in the technical document would include, but not be limited to, the following initial list:

· Methods/types of coordinated management and control; 

· Concept of operations;

· Functional requirements;

· Operating scenarios;

· Equipment, software, communication, surveillance, data base, and data needs;

· System and device integration to share data and control; and

· Traffic control algorithms and control plans; and

· Methodology, simulation tools, process, analysis techniques, and factors to consider when developing or evaluating traffic control capabilities, operational strategies, and signal timing plans.

C. Identify Areas for Further Research

This task is to produce a white paper that will identify and prioritize research initiatives to advance this subject area.
Products:

· A synthesis report

· A technical document

· Outreach materials, including a presentation, a fact sheet, a tri-fold brochure, and FAQ’s

· A white paper identifying research needed to advance this subject area.

Intended Audience:

The primary audience of this document is the team of individuals who are responsible for managing and operating traffic control systems that control traffic on these roadway facilities.  The secondary audience is the team of individuals who support the primary audience, those involved or responsible for managing, planning, designing, and operating these systems.

Project No. 8

Title: Planned Special Events Toolbox
Statement of Problem:

TMCs need a guide to planning and coordinating with other agencies for special events.  The planning and coordination in advance of a special event provides an opportunity to develop operational strategies, traffic control plans, common protocol and procedures, incorporate technology, and other innovative techniques.  Techniques which may enhance the capabilities or methods that agencies use to proactively manage travel and control of traffic to accommodate the increased travel demand generated from a planned special event and utilize the available roadway capacity in the most efficient and effective manner.  This requires the involvement, commitment, allocation of the appropriate resource from public agencies and service providers to properly plan, coordinate, prepare, and develop these capabilities.

NCHRP Synthesis 309 reports the state of the practice of transportation planning and management of special events.  Specifically, it identifies how agencies are planning, coordinating services, and managing the overall transportation system for these periods.  In addition, the TMC PFS developed a Managing Travel for Planned Special Events Handbook that provides guidance and recommended practices for public agencies and other interests that may be involved in the advanced planning, coordination, provision of services, and management of travel for planned special events.  However, there is a need to build upon and go beyond previous efforts and develop a toolbox that is responsive to the needs and concerns of stakeholders and provides a variety of resources, methods and techniques to assist practitioners in implementing strategies for managing travel for planned special events.

Objective:
The objective of this project is to develop a toolbox that provides a compilation of information on a variety of subjects providing concepts and guidance for effective travel management for planned special events.  

Suggested Approach:

This project will build off of information compiled in the NCHRP Synthesis Report 309 and the Managing Travel for Planned Special Events Handbook and develop guidance and tools that practitioners could access and tailor to use for particular applications.  This toolbox will include:

· A how to component on planning, coordination, design, implementation, and evaluation of strategies for managing travel for planned special events.

· Descriptions, pros and cons, and suitability of various travel management methods and strategies for planned special events.

· Guidance on effective travel management strategies, procedures, and techniques for planned special events.

· A checklist related to day-of-event activities.

· A collection of case studies that represent general practicable approaches to managing travel for planned special events.   

Products:

A toolbox for managing travel for planned special events

Intended Audience:

A team of individuals (e.g., transportation agencies, service providers, private sector companies, and other interests) that would be involved in or responsible for the advanced planning, stakeholder coordination, and management of day-of-event activities for a range of different types of planned special events.

Project No. 9

Title: Developing and Displaying Travel Time Information
Statement of Problem:
Travel time is one of the most important pieces of information that can be given to motorists.  It is exactly the information they want, need, and can easily interpret and tailor to their specific trips.  The problem is that travel time is not simple to calculate, has a very short shelf life, and requires some significant infrastructure to obtain the information.  There have been a number of approaches taken that use point detection equipment, toll ticket information, transponders, license plate readers, GPS units in probes, cellular (GSM) phone tracking, and wide-area surveillance of vehicles from aircraft or other platforms.  It is also possible that some other forms of pattern recognition might be utilized or some fusing of multiple data sources.

Some communities produce travel times using loop detector data.  Research has also been done on the possible use of toll tags, pattern recognition algorithms and probes to produce the link travel time information.  These efforts may ultimately produce useful components of a fully integrated system.

Transportation agencies and private sector traffic information providers make travel times available to the public via links to Internet sites that display maps or tables of travel time by roadway segment.  Media outlets also use this information in their broadcasts.  Maps typically display the information with color codes that indicate a speed range.  However, the information displayed on the website may not be predictive of the situation say 30 minutes later when the traveler is actually on the selected facility.  Thus, techniques used to reflect dynamic changes that affect travel time prediction as a function of time of day, day of week, trip length, and congestion need to be assimilated and synthesized for agency use.

Objective:
The objective of this project is to develop a technical document that provides guidance and recommended practices on the concepts, methods, procedures, and techniques for TMCs to collect, calculate, and display travel time information to the traveling public.

Suggested Approach:

This project would review and synthesize the state of the practice, successful stories, and lessons learned around the country as well as develop a technical document that would provide guidance on methods, procedures, and techniques for collecting, processing, developing, and disseminating travel time information to motorists.  Factors related to prediction and display of travel times, for example, desirable segmentation for travel time reporting, would be identified.  Issues related to developing and displaying arterial and intercity travel time information would also be addressed.  In addition, procedures and techniques for predicting and updating future travel time information would be sought out and summarized.  

Products:

· A technical document.

· Outreach materials, including a primer, presentation, brochure, and fact sheet to facilitate outreach and awareness of the project and products.

· A white paper identifying research needed to advance this subject area.

Intended Audience:

Transportation professionals, both public and private, who deal with congestion mitigation strategies, traveler information systems, and planning activities.

Project No. 10

Title: Provision of Real-Time Travel Time Information Using Changeable Message Signs
Statement of Problem:

Travel time is one of the most important pieces of information that can be given to motorists.  It is exactly the information they want, need, and can easily interpret and tailor to their specific trips.  Transportation agencies have made travel times available to the public via changeable message signs (CMSs) that display travel time by destinations or roadway segment.  Since posted travel time is not a predicted value but is based on information measured in the immediate past, how do drivers interpret real-time travel time information presented on CMSs?  Confirmation is needed concerning whether drivers interpret as an exact value, as an approximation, or do they revise the values higher or lower than that posted based on their expectations of downstream conditions.

In addition, research is needed to confirm whether it is better to display elapsed travel time (continuously updated) through a problem location versus other direct measures of impacts (e.g., delays, speeds, length of congestion, etc.).  Research is also needed to address what the propensity is for drivers to divert (peak and off-peak periods) in response to travel time information, and how the propensity changes as a function of problem type.  Another issue that will be of interest is that if commuter drivers see the same travel time values posted on a CMS every day because traffic conditions do not differ when no accident occurs on the freeway, is credibility of the information lost?

Objective:
The objectives of this project are to: (1) conduct research to determine the impacts of using CMSs to display real-time travel time information on drivers and (2) develop preliminary guidance to practitioners for display travel time information on CMSs.

Suggested Approach:

The following is an initial list of issues and topics that have been identified to be considered and addressed in this project.  Issues to be addressed include, but will not be limited to:

Literature Review and Summary

· A literature review related to the policies, operation and message design of travel time information messages on CMS

· Identification and review of the functions, capabilities, and technologies related to displaying real-time travel time information on CMS.

· A review of relevant human factors literature relating to the effects of travel time information on CMS on drivers.

· Summary of the current state of the practice with the literature review findings.

Human Factors Studies

· Description of the purpose, background, structure and format of the study and experiment design-Discussion of the sampling and data collection procedures and methods

· Human factors studies to determine the effects of using CMS to display travel time information on drivers.

· Identification and evaluation of drivers interpretation of real-time travel time information presented on CMSs

· Discussion of the analytical methodologies and tools

· Description and discussion of the results and findings

Preliminary guidelines for using CMSs to display travel time information

· Identification of recommended message display formats and styles

· Identification of recommended operation procedures and options

· A summary of the research findings

Recommendations for Further Research, Training, and Technical Transfer

· A summary of major findings and conclusions of the research in terms of preliminary guidance on the provision of real-time travel time information on CMSs based on this effort (i.e., findings from literature and research)

· A listing of recommendations for further research, development, or testing

· A listing of recommendations for other initiatives necessary to facilitate the successful transfer and incorporation of the research findings and recommended guidance and practices produced in this effort into transportation systems management

Products:

· A research report that includes detailed research results, provides guidance, and suggests recommended practices related to providing travel time information on CMSs

· A white paper

Intended Audience:

The intended audience of the project products is personnel in state, regional, and local transportation agencies that are responsible for or involved in the day-to-day operation of and/or display of messages for permanent and portable CMSs.

Project No. 11

Title: Displaying Travel Time & Roadway Condition Information at Approaches to Freeway Entrances
Statement of Problem:

Freeway entrances often provide decision opportunities for a driver to commit to either a freeway or a surface street route.  In a study of commuter information needs, many commuters indicated that this was the primary daily decision point for them.  A key choice factor is the level of observed congestion on the freeway, if it is visible from the approaching road.  Congestion relative to typical daily conditions is sometimes used as a predictor of what the uproad level of congestion might be.  Commuters express frustration at the absence of better decision information at these key points.  They feel that current information sources, such as commercial radio, web traffic sites, or television reports are unreliable or not timely.  As commuters approach the freeway entrances, uproad freeway information is a critical need.

Variable message signs are increasingly used on freeways, to alert drivers about congestion or incidents ahead.  Appropriately structured information might be even more effective in influencing driver route choice if it is presented prior to the point of freeway commitment.  Research has found that drivers already on a planned freeway route are reluctant to divert to a non-freeway route, even in response to ITS information.  However, to date there seems to have been very little use of intelligent sign displays on the approach to freeway entrances, and little is known about how effective these displays might be.

There are a number of important unknowns.  Exactly what type of information can be supplied that will adequately meet the needs of en route commuters making route decisions?  How can this information be presented in a timely and legible way that allows adequate decision time and does not promote driver distraction?  What are the operational factors involved in supporting such displays?  How would such signs influence individual driver decisions, and what impact would this have on roadway network performance?  These issues are the targets of the project.

Objective:

The objective of this study is to research, evaluate, and define the most effective way to provide intelligent traffic status information to drivers approaching a navigational choice point near a freeway entrance.  The project will also develop guidance as to where the use of such signs would be most beneficial and will relate display use and requirements to local traffic network characteristics.

The project will consider all aspects of intelligent traffic displays in advance of freeway entrances.  This includes what information should be included in the sign display, how that information should be formatted and coded, where the sign should be located, what the display should look like, and system operational characteristics.  The focus of this effort will be on the effectiveness of the signs for commuters (both morning and evening peak hour commutes), although some consideration should be given to non-commute trip types.

Suggested Approach:

The proposed approach includes:

Task A: Evaluation of motorist information requirements at key points approaching freeway entrances

The project will determine what information would be desirable to provide to motorists approaching a freeway entrance, through formal evaluation of the range of information needs typically required by travelers who must make a decision between a freeway route or a surface street route. The information will include the distances or freeway segments over which information is desired, uproad interchanges for which information about connecting routes is required, and other useful information such as speed, travel time, condition relative to normal, etc.  The analysis should include a broad range of representative roadway networks, as well as a range of prototype commutes (varying origins, trips to/from central business districts, suburb to suburb commutes, etc.).  The analysis should include consideration of local commuter travel patterns.  It should also incorporate data collected from study participants who are local drivers.  Such data may be collected using techniques such as focus groups, verbal protocol recording during actual commutes, driver logs, or simulated trips. The findings will be organized in a manner that permits generalized estimates of motorist information needs at freeway entrance decision points.  Conclusion will be drawn with respect to the number of motorists who would benefit from various types of information, and the extent to which individuals and systems would benefit. 

Task B: Review and synthesize current practice
Locations where intelligent displays have been used on the approach to freeway entrances will be identified. The evaluation should include display information content, coding conventions, visual display attributes, and display location.  Also, related types of informational displays that may be used in other media (e.g., in-vehicle information systems, web-based traffic information) will be reviewed and evaluated to identify other approaches or lessons learned.  The review should also include relevant foreign work with either intelligent signing or other infrastructure-based information systems (for example, there are Japanese efforts to provide similar information using roadside beacon systems to transmit data to in-vehicle information display systems).  This task will consider existing practices in terms of compatibility with major traffic engineering standards and guidelines (e.g., MUTCD).  Finally this task will summarize the findings in terms of the range of observed practices and apparent strengths, weaknesses, contradictory practices, and controversies.

Task C: Develop and evaluate alternative displays.

Based on the findings of Tasks A and B, develop alternatives for the design and use of intelligent traffic displays in advance of freeway entrances.  The alternatives should address what information is provided, how the information is formatted or coded (e.g., speed in miles per hour, congestion level in red-yellow-green code), how much information can be provided, what the visual display should look like, and where the display should be located with respect to the upcoming freeway entrance.  Alternatives should be evaluated and refined through laboratory, test track, focus group, or other techniques.

Task D: Plan and conduct a field evaluation of most promising alternatives.

The effectiveness of the most promising alternatives should be field-evaluated in collaboration with cooperating authorities.  The evaluation plan should include experimental and control sites in a range of cities, based on site criteria determined to be important in Task A.  Mini field tests at 2-3 locations should be planned for conducting the evaluation.  The evaluation should quantify the effects of providing intelligent traffic displays in advance of freeway entrances, in terms of traffic response, trip times, network benefits, road user feedback (surveys or other methods), and operational issues for the local traffic agencies.  Alternative treatments should be compared in terms of benefits and costs.

Task E: Develop technical report
Based on the research and field evaluation findings, a technical report would be developed that provides guidance and recommended practice on the design and use of intelligent traffic displays in advance of freeway entrances.  The technical document would address what information is provided, how the information is formatted or coded (e.g., speed in miles per hour, congestion level in red-yellow-green code), how much information can be provided, what the visual display should look like, and where the display should be located with respect to the upcoming freeway entrance.

Products:

· Technical Report

· Outreach Material: technical presentation and fact sheet

Intended Audience:

The audience of this document is the team of individuals who are responsible for managing and operating transportation management systems.

Project No. 12

Title: Best Practices for Road Condition Reporting Systems
Statement of Problem:

Conditions of surface transportation impact roadway safety, mobility, and productivity.  Adverse road conditions, such as congestion, construction, crashes, special events, and weather, impact mobility by increasing travel time delay, reducing traffic volumes and speeds, increasing speed variance, and decreasing roadway capacity. Such events influence productivity by disrupting access to road networks, and increasing road operating and maintenance costs.  

Three types of travel management strategies may be employed in response to such adverse conditions: advisory, control, and response strategies.  Advisory strategies provide information on prevailing and predicted conditions to both transportation managers and motorists.  Control strategies alter the state of roadway devices to permit or restrict traffic flow and regulate roadway capacity. Response strategies supply resources to minimize or mitigate impacts.  

Read-time or near real-time road condition information collection and reporting plays a crucial role in support of travel management strategies.  Road condition reporting systems must be accurate, timely and reliable.  The advent and expanded use of road condition reporting systems shows potential for improving the identification of factors contributing to safety and for improving guidance provided to travelers as well as response personnel during or preceding times of adverse events.

Many transportation agencies have deployed road condition reporting systems as part of integrated road weather information and management systems.  The attributes of those systems vary agencies as well as unique regional characteristics.  Practitioners and researchers could be benefited from a collection of current best practices and state of the practices in planning, design, and operation of road condition reporting systems.

Objective:
The purpose of this project is to review and synthesize current best practices and state of the practices in planning, design, and operation of road condition reporting systems as well as in integrating such systems with other road weather information/management systems.

Suggested Approach:

Literature Review

Review literature on current best practices / state-of-the-practice in road condition reporting systems.

Research and Document Agency Experience

Each case study should include a general description of the system, system components, technologies, operational procedures, transportation outcome, implementation and integration issues, as well as contact information and references.  Information to be researched includes but is not limited to:

· System and functional requirements

· System components: software, hardware, field devices, communications, interfaces, etc.

· System operations: operational procedures of the system

· Transportation outcome: results and benefit realized 

· Implementation issues

· Integration issues: integration with other systems such as the Internet and 511, including methods of data feeds (automatic or manual)

Products:

· A synthesis report

· Outreach materials, including presentation, fact sheet, and tri-fold brochure

Intended Audience:

Transportation professionals, both public and private, who are responsible for planning, managing, and operating transportation management systems and traveler information systems.

Project No. 13

Title: TMC Workshop Delivery, Phase 2
Statement of Problem:
Transportation communities around the country may not be aware that readily usable references, guidelines, and/or tools related to planning, design, management, operations, and maintenance of transportation management systems have been pursued and produced by the TMC PFS.  Practitioners may often find it beneficial if guidelines and/or technical references are available to guide them through procedures and processes related to various TMC issues and activities and to provide assistance to better improve the efficiency of their business.  To promote the TMC PFS effort and increase the awareness of available products and tools to a broader audience, the TMC PFS selected the TMC Pilot Workshop Development and Delivery Project to pursue in 2003.  The focus of the project was to holding a pilot workshop in 2005/2006 around specific TMC themes.  The purpose of the workshop was to provide agencies who are responsible for planning, design, managing, operating, and maintaining transportation management systems an opportunity to:

· Exchange and share information and experience,

· Learn more about information and tools that may be available to assist them in conducting their business, and

· Express issues and needs should be addressed.  

However, support services would be needed to provide continued support for additional workshops beyond those initially planned in the Phase 1 effort.  This Phase 2 project would support the staff resources and facilitate evaluating and summarizing feedback on workshops delivered in the Phase I of the project.  The Phase 2 effort would also include recommendations for improving the planning, structure, format, topical areas, and contents of the TMC workshops based on feedback by the workshop hosts, organizers, and participants, evaluation of feedback, observations and lessons learned, and experience of similar efforts around the country.

Objective:
The focus of this project is to provide continued and improved support services for the development and delivery of TMC workshops that would be additions to the workshops planned in the Phase 1 of this effort.  This Phase 2 project would seek improvement in developing, delivering, and supporting the TMC workshops based upon feedback from the audience as well as observations, experience, and lessons learned from the Phase 1 effort and other similar efforts around the country.

Suggested Approach:

The proposed approach includes:

· Provide support services for developing, planning, preparing, and delivering of additional TMC workshops.

· Collect feedback from the workshop hosts, speakers, participants, and development teams.

· Evaluate the feedback and recommend means to improve the effectiveness of the program.

· Collect and review models and experience of similar workshops around the country.

· Develop and improve detailed workshop concept and plans

· Provide logistic and material support for workshop development and delivery

· Provide a facilitator for workshops

· Develop and tailor tabletop exercises

· Prepare meeting notes and summarize discussion points, issues, action items, and other relevant information discussed during the workshop.

· Document lessons learned from activities and discussions in the workshops.

Products:

· Additional TMC Workshops

· Workshop arrangements, delivery, invitee list, invitations, and workshop materials

· Tabletop exercise and materials

· After Action Report for each workshop that includes notes and action items.

· Technical Memorandum on the evaluation of the feedback, recommended enhancements to the workshops, and means and strategies to accomplish the proposed enhancements.

Intended Audience:

Agencies responsible for planning, design, managing, operating, and maintaining transportation management systems.
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