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Impacts of Dynamically Displaying Messages on Changeable Message Signs

A Proposal By

Texas Transportation Institute (TTI)

1.
Written Response to the Statement of Work
Task Order Leader: Conrad L. Dudek, Texas Transportation Institute

Objectives:

The objectives of this effort are to:

· Complete final revisions to the CMS Operation and Messaging Handbook and accompanying white paper;

· Conduct human factors studies to determine the effects of dynamically displaying messages on CMSs including at a minimum: a) flashing an entire one-frame message; b) flashing one line/word of a one-frame message; and c) alternating text on one line of a two-or-more-line CMS while keeping the other line(s) of text constant on the second frame of the message; 

· Develop preliminary guidance to practitioners for dynamically displaying messages on CMS;

· Identify and recommend changes or new provisions to  the MUTCD; and

· Solicit feedback and suggestions from national organizations and TMC PFS members associated with research results, recommended practices, and proposed changes to the MUTCD addressing the use of dynamic features to display messages on CMS.

Task 1: Kick-off Meeting/Conference Call

Within 21 calendar days of task order initiation, the Contractor’s Task Order Leader (TOL), Conrad L. Dudek, will attend a kickoff meeting with the Contract Officer’s Task Manager (COTM), Thomas Granda.  

TTI will prepare and submit a two-page project fact sheet prior to the kickoff meeting and will update the project fact sheet when appropriate at key milestones during the project.  The fact sheet will include, but will not be limited to, the purpose of the project, the approach for completing the tasks, key milestones and project deliverables, and contact information.  

In the kickoff meeting, the TOL will present the proposed study approach and expected contents of the work plan to support this effort.  The presentation (PowerPoint format) will also include staffing plan, identification of key milestones, schedule, stakeholder involvement, outreach, and other project activities that are on the critical path of the project.  The kickoff meeting will consist of either a video or teleconference between the Contractor, COTM, other FHWA staff, and interests. 

Task 2: Review and Summarize Literature

TTI will conduct a review of relevant literature and will summarize the results in a draft letter report.  It should be noted that only limited research has been conducted on this topic based on the literature review that was performed for the CMS Operations and Messaging project.  TTI will verify that no additional research has been initiated or results documented on the impacts of dynamically displaying messages on CMSs.    

TTI will document the results of this review in a letter report that will summarize and synthesize the key findings and issues identified.  It is expected that a very minimal effort will required to conduct this literature review and to produce the associated letter report.   Key points and findings from the literature review will be integrated into the final research report in Task 5.  

TTI will submit to the COTM a draft letter report summarizing the results of the literature review within 40 calendar days of the initiation of the task order.  The COTM will provide comments to TTI within 14 calendar days after the letter report is received.  TTI will submit within 75 calendar days of the initiation of the task order a revised letter report that is responsive to the COTM’s comments.  

TTI will monitor literature throughout the completion of this task order to determine whether any new studies have been initiated or results reported.  If new studies or results are identified, TTI will integrate the appropriate information into the final research report in Task 5.

Task 3: Prepare Research Work Plan

3.A.
Draft Research Work Plan

Within 75 calendar days of the initiation of the task order, TTI will submit a draft research work plan.  The draft plan will address the evaluation of the effects on motorists from dynamically displaying messages on CMS, including: a) flashing an entire one-frame message, b) flashing one line of a one-frame message, and c) alternating one line of text and keeping two lines constant on a three-line sign.  Some of the measures that will be considered to assess the impacts that these dynamic features may have on motorists will include:

· Driver’s ability to notice the message; 

· Driver’s ability to comprehend the message; 

· The amount of time it takes the driver to read and comprehend a message displayed on a CMS using one of these dynamic features; 

· Whether the driver interprets flashing as indicative of information that is more important;

· Drivers’ message display style preference; and, 

· Impact on drivers of flash rates.

Within the research work plan, TTI will identify and provide supporting justification for test objectives, measures, rationale for proposed approach for conducting the research, and evaluation plan.  These items will include, at a minimum, a detailed study design; scenario descriptions (when appropriate); subject selection; experimental methods; data to collect; analysis techniques and tools; and evaluation objectives, measures, and criteria.  TTI will state in the proposed experimental methods the manner in which the tests subjects will be task loaded to simulate, as much as practical, the driving workload of motorists traveling on a highway.  Dependent and independent variables that will be considered in the plan will include traffic speeds, volumes, and densities.

Although the detailed research work plan will be developed as part of Task 3, three study approaches are offered by TTI to FHWA at this time for consideration.  Each study approach will produce meaningful and useable results.  The three approaches are:

· Conduct studies in five cities in the U.S. using laptop computers to project the CMS messages on a screen or computer monitor.  This procedure was used successfully by TTI in major human factors CMS message studies conducted for both the New Jersey and Texas Departments of Transportation.  The advantages include larger sample size and regional differences.

· Conduct studies using TTI’s driver simulator located in College Station, and using laptop computers in College Station and one other city in the U.S.  The advantage is that the driver simulator comes closer simulating the real-world environment.  The disadvantages are a much smaller sample size and less regional comparisons.

· Conduct studies only using TTI’s driver simulator.  The advantage is that the driver simulator comes closer simulating the real-world environment.  The disadvantage is that no regional comparisons can be made.

TTI will also indicate in the work plan how the proposed testing relates to and builds off of similar studies such as that reported by Dudek and Ullman (2002) on “Flashing Messages, Flashing Lines, and Alternating One Line on Changeable Message Signs” and the study by the University of Rhode Island Transportation Research Center on “Enhancing Driving Safety Through CMSs.” 

The COTM will review the draft research work plan and provide feedback to TTI within 14 calendar days of receipt from TTI.  

3.B.
Final Research Work Plan

Within 105 calendar days of the initiation of the task order, TTI will submit a final research work plan that is responsive to the comments received from the COTM on the draft work plan.  If requested, TTI will submit a revised research work plan within 14 calendar days of receipt of written feedback from the COTM if additional revisions are required.  TTI will not proceed with Task 4 without the approval from the COTM.

Task 4: Conduct Research

4.A.
Research Preparation

Within 135 calendar days of the initiation of the task order, TTI will brief the COTM (and possibly other reviewers) on the research work plan and entire experimental protocol at the primary site where the research will be performed and data collected.  If appropriate, the COTM will provide comments on the issues identified and recommendations changes in the testing or project to TTI within 14 calendar days after the site visit.  TTI will submit a written response to the COTM’s comments within 14 days of receipt of these comments.  The proposed tests to be performed and data collected shall not begin until the COTM has granted approval to proceed. 

4.B.
Experimentation and Data Collection

The experimentation and data collection will be completed by TTI within 300 calendar days of the initiation of the task order.

Task 5: Produce Research Report

TTI will produce a research report documenting the detailed results and recommendations from the research effort.  

5.A.
Research Report Outline

Within 270 calendar days of contract award, TTI will submit to the COTM a detailed outline of the research report.  The COTM will provide comments on the proposed outline of the research report within 21 calendar days of receipt.  TTI will submit one revised outline of the document that is responsive to the COTM’s comments within 14 calendar days of receipt of those comments. 

5.B.
Draft Research Report

TTI will prepare and submit a draft Research Report that contains a documentation of the detailed results of the study within 360 calendar days of the initiation of the task order.  The COTM will provide comments within 21 calendar days of the receipt of this draft report.  

A video or teleconference meeting will be held with the TOL and the COTM to discuss the comments that are submitted by the COTM. 

5.C
Final Research Report

Within 420 calendar days of the initiation of the task order, TTI will submit the final draft of the Research Report that is responsive to the COTM’s comments on the draft report.  The COTM will provide any final remaining comments that were not addressed in the development of this final draft report to TTI within 21 calendar days of receipt.  TTI will submit a final Research Report that is responsive to the COTM’s comments and ready for publication and distribution within 21 calendar days of receipt of those comments.  

The final Research Report will meet the FHWA publishing requirements and comply with Section 508 of the Rehabilitation Act and the Access Board Standards.  One electronic copy in Microsoft Word will be submitted.  In addition an electronic version of this document that meets the requirements to allow it to be included on a CD-ROM and also posted on the Internet will be submitted.  

The TOL will attend the TMC Pooled Fund Committee Annual Meeting that will be held in Washington, D.C. in May/June 2004 and report on the findings of the study to date.  

Task 6: White Paper

TTI will deliver a stand-alone white paper that is intended for practitioner use that will include, at a minimum:

· A summary of major findings and conclusions of the research in terms of preliminary guidance on the impacts of using dynamic features on CMSs to display messages (i.e., findings from literature and research);

· Recommended changes/additions to existing and/or new sections in the MUTCD, proposed text, and justification related to dynamically displaying messages on CMSs;

· A revised Module 9 of the Technical Reference Document developed in the Changeable Message Sign Operation and Messaging Project for the TMC Pooled Fund Study; and

· Recommendations for further research, development, or testing with regard to dynamically displaying messages on CMSs.

For each of the recommendations for further research, TTI will provide a brief description of each initiative or project.  The descriptions will include but not be limited to: need or problem, purpose of project, identified audience, proposed approach, key topics and issues to be addressed, product to be developed (e.g., research reports, training materials, etc.), and estimated effort and associated costs.

6.A
Draft White Paper

Within 405 calendar days of the initiation of the task order, TTI will develop and submit to the COTM a draft white paper that addresses the bulleted list of items mentioned above in Task 6.  The COTM will provide comments to TTI within 21 calendar days after the white paper submission.

6.B.
Final White Paper 

Within 450 calendar days of the initiation of the task order, TTI will prepare and submit the final draft white paper.  The COTM will provide any final remaining comments that were not addressed in the development of this final white paper to TTI within 14 calendar days of receipt of the final draft.  TTI will submit a final white paper that is responsive to the COTM’s comments and ready for publication and distribution within 14 calendar days of receipt of those comments.

The final white paper will meet the FHWA publishing requirements and comply with Section 508 of the Rehabilitation Act and the Access Board Standards.  One electronic copy in Microsoft Word will be submitted.  In addition an electronic version of this document that meets the requirements to allow it to be included on a CD-ROM and also posted on the Internet will be submitted.  

Task 7: Coordination and Outreach 

7.A
Coordination with National Organizations and TMC PFS

TTI will coordinate with the COTM, the TMC PFS Project Team members, the TMC PFS Support Contractor, and individuals from AASHTO, the National Committee on Uniform Traffic Control Devices (NCUTCD), Institute of Transportation Engineers (ITE) TMC Committee, and Transportation Research Board (TRB) Freeway Operations Committee who will serve as important contacts for reviewing information from the Contractor and for providing comments.  

TTI will obtain feedback from the TMC PFS project team on all of the deliverables produced for this task order.  TTI will coordinate with the TMC PFS Support Contractor in planning, scheduling, developing material, and facilitating the meetings of the project teams throughout the length of the project.

TTI will also proactively solicit feedback and suggestions from national organizations associated with research results, recommended practices, and proposed changes to the MUTCD addressing the use of dynamic features to display messages on CMS.  

7.B.
Project Fact Sheet and Presentation

TTI will develop, submit, and maintain different outreach-related items to support the needs of the COTM and TMC PFS members throughout the project.  The following is a list of the items that the Contractor will submit to the COTM for review and approval:

-Project fact sheet. TTI will submit an initial draft copy of a two-page project fact sheet prior to the kick-off meeting and will update the fact sheet when appropriate at key milestones during the project.  TTI will submit a revised final draft copy of the project fact sheet summarizing the results of the research and products developed within 420 calendar days of the initiation of this task order.  The COTM will provide comments to TTI within 14 calendar days.  TTI will submit a final presentation that is responsive to the COTM’s comments within 14 calendar days of the receipt of these comments.  If needed, TTI will perform minor editorial revisions to the final fact sheet that is submitted.

-Project presentation.  TTI will prepare and submit a Microsoft PowerPoint presentation that will provide an overview of the project.  The presentation will be approximately 30 minutes in length.  The presentation will be submitted within 420 calendar days of initiating this task order.  The COTM will provide comments to TTI within 14 calendar days.  TTI will submit a final presentation that is responsive to the COTM’s comments within 14 calendar days of the receipt of these comments.  If needed, TTI will perform minor editorial revisions to the final presentation that is submitted to the COTM.

Task 8: CMS Operation and Messaging Handbook

TTI will perform the final revisions, technical editing, and other changes required to the Changeable Message Sign Operation and Messaging Handbook and the accompanying white paper that were not able to complete prior to the completion of the initial contract last December.  Products that are developed for this task will meet the FHWA publishing requirements and comply with Section 508 of the Rehabilitation Act and the Access Board Standards.  One electronic copy in Microsoft Word will be submitted.  In addition an electronic version of this document that meets the requirements to allow it to be included on a CD-ROM and also posted on the Internet will be submitted.  

Minor editorial and technical review comments have been provided to TTI based on the draft document that was submitted that needs to be included in the final documents that are submitted.  The technical revisions, editorial, and format changes that need to be made with this technical reference are considered minor and have already been discussed and agreed to with the Contractor.  The budget is assumed to be $10,000 for the technical, editorial, and format revisions required to allow the final documents to be distributed and $5,000 for producing the Section 508A compliant electronic versions of these documents. 

Within 70 days of the initiation of this task order, TTI will submit the final draft of the Changeable Message Sign Operation and Messaging technical reference document.  The COTM will provide feedback on the final draft within 14 calendar days of the receipt of this final draft.  TTI will submit a final document that is responsive to the COTM’s comments and ready for publication and distribution within 30 days of receipt of those comments.  

2.
LEVEL OF EFFORT AND PERIOD OF PERFORMANCE

The total budget for the work to be performed for this task order is $225,000.  TTI will begin work on the task order within 14 calendar days of receiving the official start but not earlier than August 1, 2003.  All work and services required hereunder will be completed within 16 months after the effective date of the contract.

3.
STAFFING

Dr. Conrad L. Dudek, TTI, will be the Task Order Leader (TOL) and will be responsible for completion of the work tasks.  Drs. Gerald Ullman and Susan Chrysler will assist.

Conrad L. Dudek, Ph.D., P.E.  Dr. Dudek is Professor of Civil Engineering, Associate Director of the Southwest Region University Transportation Center, and Research Engineer with TTI.  He has been involved with the development of traffic management and real-time motorist information systems for over 40 years.  Dr. Dudek was Principal Investigator for several federal and state research projects in the United States dealing with CMS messages; urban freeway corridor traffic management; and work zone traffic control and safety, and has served as a consultant to several transportation agencies and consulting firms.  He has presented numerous papers and lectures on these subjects in the United States and abroad.  He is currently preparing draft standards and guidelines for a new Part on CMSs in the MUTCD.  As part of the effort, he is coordinating with members of the NCUTCD, AASHTO, ATSSA, and the CMS industry.

Gerald L. Ullman, Ph.D., P.E.  Dr. Ullman has significant research experience in freeway operations, incident management, traveler information systems, and work zone safety and operations. He was co-author of both the Freeway Management Handbook (Report No. FHWA-SA-97-064) and NHI Course 13375, Freeway Traffic Operations, and has taught the latter to federal, state, and local officials in nine different states across the country.  In recent years, he has worked closely with the TOL on CMS studies for both the Texas and New Jersey Departments of Transportation.

Susan Chrysler, Ph.D.  Dr. Susan Chrysler is an Associate Research Scientist in the Center for Transportation Safety and the Manager of the Human Factors Program.  Her areas of expertise include human factors, driver behavior, visual attention, traffic control devices, and photometry.   Dr. Chrysler is currently the chairperson of the Surface Transportation Technical Group of the Human Factors and Ergonomics Society.  

4.
DELIVERABLES

The expected dates for the completion of the milestones and deliverables identified in this task order are identified in Table 1.  Upon initiation of this start notice, TTI will submit a revised deliverable schedule that reflects the actual calendar days that correspond to these delivery dates.  

Table 1. List of Deliverables and Project Schedule.

	Task
	Deliverable
	Due Date*

	Task 1
	Attend kick-off meeting (video/teleconference)

Draft Project Fact Sheet
	21 days

	Task 2
	Letter report on literature review (Draft / Revised)
	40/75 days

	Task 3A
	Draft research work plan for studies
	75 days

	Task 3B
	Final research work plan for studies
	105 days

	Task 4A
	Site visit presentation
	135 days

	Task 5A
	Research Report Outline
	270 days

	Task 5B
	Draft research report (Draft)
	360 days

	Task 5C
	Final research report (Final Draft / Final)

Annual Meeting Presentation
	420 /462 days

May 2004

	Task 6A
	Draft white paper
	405 days

	Task 6B
	Final white paper (Final Draft / Final)
	450/480 days

	Task 7B
	Project Fact Sheet & Project Presentation
	420 days

	Task 8
	Final CMS Operations & Messaging Handbook & White Paper 
	70/100 days


*Number of calendar days since contract initiation.

5.
REPORTING REQUIREMENTS

The TOL will be available for a one-hour teleconference and briefing that may be arranged by the COTM on a monthly basis.  At this monthly briefing, the TOL will be prepared to discuss technical progress, problems, and products.  The TOL will also coordinate with the COTM and the TMC PFS Project Team members throughout the duration of the project for reviewing and discussing technical progress, problems, findings, and products.  This coordination will occur via teleconference and, at a minimum, at key milestones during the project and on a needed basis.  To facilitate review and discussion of progress, TTI will prepare electronic copies of material to support the discussion in conference calls.  TTI will work closely with the TMC PFS Support Contractor to post such material on the TMC PFS web site in a timely fashion.

