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Project Title: Impacts of Using Dynamic Features to Display Messages on Changeable Message Signs

Statement of Problem:

Several of the state DOTs that currently operate CMSs are using dynamic features in displaying messages.  These dynamic features of displaying messages include: flashing an entire one-frame message; flashing one line or one word of a one-frame message; and 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.  The intent of dynamically displaying messages is to attract the attention of motorists and emphasize the importance of the messages.  

Only a limited amount of research has been conducted on this topic, and the effects that flashing has on drivers while traveling on a freeway are not fully known.  Initial human factors laboratory studies suggest that flashing one line of a three-line message may have an adverse effect on recall of parts of the message.  In addition, average reading times were significantly higher for the flashing line message.  Additional laboratory studies, controlled field studies, and field studies, however, need to be conducted to more fully understand the effects of flashing a message or a line/word of a message.

Another operating practice of interest is formatting a message in such a way that the top line(s) remains constant and the bottom line is changed on the second frame of the message.  In essence the CMS operates as it were a two-frame message, but with information on the top line(s) constant and redundant between the two frames.  Initial single-task laboratory studies indicate that, for a three-line CMS, alternating one line of text and keeping the other two lines constant does not adversely affect message recall.  However, average reading times increase significantly.  The driver preferences were evenly split between having and not having redundant information in both frames of the message.  It is also important to determine how alternating one line affects reading time and comprehension of messages relative to messages with the same content but without the redundancy on the first and/or second lines.  Another major issue is whether motorists notice the change on the third line and read the entire message.

Whether these dynamic features of messages improve the effectiveness of the communication or detract from it is not fully understood.  Further research is needed to determine the full effects of the dynamic features of messages and to provide guidance to state, regional, and local DOT agencies.

The purpose of this project is to assess the impacts of dynamically displaying messages on changeable message signs (CMSs), and make recommendations for updates to the Manual on Uniform Traffic Control Devices (MUTCD) regarding design and operation of such applications.  The objectives of the research effort are to:

· Conduct human factors studies to determine the effects of using the following dynamic features to display messages on CMSs: 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 using the dynamic features to display messages on CMS;

· Identify and recommend changes to existing sections and/or need for new sections in 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.

This project will build upon the current research conducted under the TMC Pooled Fund Study project Changeable Message Sign Operation and Messaging.



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 dynamic features of messages on CMS.

· Identification and review of the functions, capabilities, and technologies related to dynamic features of messages on CMS.

· A review of relevant human factors literature relating to the effects of dynamic features of messages on CMS and/or advance warning signs and signals 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 dynamic features of messages on CMS.

· Identification and evaluation of the effects of dynamic features of messages:

· Discussion of the analytical methodologies and tools

· Description and discussion of the results and findings

· Preliminary guidelines for using dynamic features in the design and operation of CMS messages

· Identification of recommended message display formats and styles.

· Identification of recommended flashing operation procedures and options.

· Recommended changes on existing sections and development of new sections for the MUTCD ( incorporating the findings of this study)

· A summary of the research findings and suggested changes to existing sections and new sections for the MUTCD.  

· 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 implementation of dynamic features on CMSs based on this effort (i.e., findings from literature and research);

· A listing of recommendations for further research, development, or testing with regard to dynamically display messages on CMSs;

· 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:

· Research report that includes detailed research results, provides guidance and recommended practices related to use of dynamic features to display messages on CMSs; and 

· White paper that provides recommended practices, a set of proposed changes to the existing sections and/or recommended new sections in the MUTCD, as well as recommendations for further research.

End Users (Product Customer):

- personnel in state, regional, and local transportation agencies that have responsibility for the operation of and/or message design for permanent and portable CMSs.



Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The final products will be available via CD as well as traditional print format.

Rough Order of Magnitude Cost:

Person Hours: 





Labor Cost:

$



Direct Costs:

$



Total Cost:

$ 250,000


Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

Suggested Schedule for Major Milestones:

-Project scope and request for project proposals to perform work: 4 months

-Review proposals, negotiate and initiate contract: 3 months

-Initial literature review: 2 months

-Develop research work plan: 1 month

-Conduct human factors study: 3 months

-Develop research report: 3 months

-Coordinate with national organizations: 1 month

-Develop white paper and final literature review report: 3 months

-Outreach: 1 months

Benefits:

Will provides guidance and recommended practices related to the operation and design of dynamic features of messages on CMSs.
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