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E.
EXECUTIVE SUMMARY

This report presents the findings of a survey of traveler information practitioners in 39 of 50 states.  Collectively the respondents to the survey are responsible for the operation of more than 1,500 Variable Message Signs (VMS) and 300 Highway Advisory Radio (HAR) sites.

The survey found that two-thirds of practitioners keep their signs blank as a default when there is no real-time incident information to report.  The most common non-incident uses of VMS and HAR (as measured by number of states reporting permitted uses) are summarized below:

	Common VMS Non-Incident Uses

(# of States Permitting Use)
	Common HAR Non-Incident Uses

(# of States Permitting Use)

	Special Event Traffic Management (30)

Weather-Related Information (29)

Advance Notice of Construction (28)

Child Abduction Alerts (28)

HAR Radio Frequency (20)
	Advance Notice of Construction (22)

Weather-Related Information (21)

Special Event Traffic Management (19)

Child Abduction Alerts (14)

Public Service Announcements (11)


The display of estimated travel times on VMS is not very widespread right now, with only 8 states reporting non-incident use of VMS for that purpose.  Several practitioners favor the idea, but do not currently have systems in place to provide the information.

One of the more controversial VMS uses is for the provision of public service announcements (PSA’s).  In some instances use of VMS to provide air quality information, ridesharing information, and promote traveler information systems such as 511 was also viewed as controversial by practitioners.  Unusual uses of VMS cited include Election Day awareness, patriotic messages, and the announcement of public meetings sponsored by transportation agencies.

The adoption of formal written policies regarding VMS operations was viewed as useful by practitioners to ensure consistency in messaging and to avoid pressure to use signs inappropriately.

A majority of the literature and practitioner experience is with VMS messaging, rather than Highway Advisory Radio (HAR) messaging.  Most states reported favorable public perceptions of their VMS programs, however HAR programs were less favorably perceived and two states reported decommissioning or phase out of existing HAR sites.

1. INTRODUCTION

1.1
Project Background

Variable Message Signs (VMSs) are widely used to advise motorists of roadway conditions and incidents so that appropriate actions can be taken by the driver to enhance the safety and efficiency of transportation operations.  The VMS is often supplemented with Highway Advisory Radio (HAR) in urban and recreational areas to provide a comprehensive Advanced Traveler Information System (ATIS).  While extensive work has been done studying the use of the VMS technology for incident scenarios, little work has been done to define practices and policies for use of VMS and HAR during non-incident conditions.

The terms CMS (Changeable Message Sign) and DMS (Dynamic Message Sign) are used interchangeably with VMS throughout this document, depending on the locally preferred name for an electronic message sign.

	
	

	
	

	
	

	
	


VMS are often used in both urban and rural areas to provide information to motorists related to incidents.  An incident is any non-recurring event that causes a reduction in roadway capacity or an abnormal increase in demand.  Some examples of incidents include traffic collisions, disabled vehicles, spilled cargo, on-going highway maintenance and construction projects. Some practitioners include weather-related concerns, and special events attracting large numbers of vehicles in a broad definition of incidents. For purposes of this report, weather related concerns and special events are not included in the definition of an incident. Significant research has been done in the art of displaying and formatting messages for incident applications. Incident-related messages typically include a location and problem description in the message.

VMS and HAR systems in and of themselves provide information to vehicles already in motion, which makes them most suitable for meeting traffic management and traveler information goals.  However, the reach of VMS and HAR devices can be extended to help meet travel demand management and pre-trip planning objectives such as shifting travel departure time or travel mode, by such means as providing web access to the messages currently on those devices.
1.2
Project Summary

Many state transportation departments and other local and municipal agencies have been at the forefront of ATIS implementation, providing motorist information in order to create a more efficient and safer transportation system.  Numerous agencies also maintain a large number of urban and rural permanent VMS, as well as a number of HAR transmitters, for construction and incident-related conditions.  However, many agencies, such as the Arizona DOT, currently only make limited use of their ATIS infrastructure for non-incident-related conditions.
In general, non-incident-related VMS messages are those messages, which do not require the driver to make any unexpected maneuvers with regards to the upcoming conditions.  Examples of non-incident-related messages include "Buckle Up," "Signal to Change Lanes," "Speed Kills," "Headlights on During Rain," "Don't Drink and Drive," etc.  Some additional non-incident related messages include pre-warnings of upcoming closures and Amber Alerts, which notify the public of missing children.
Because there are few documents and  little information related to the non-incident use of VMS and HAR, this research will provide guidance to the ENTERPRISE members in developing policies for non-incident use of VMS and HAR.

1.3
Goals and Objectives

The primary goal of this project is to provide a document useful to agencies responsible for the operation of VMS and HAR, illustrating how agencies operate these motorist information devices during non-incident conditions.  This document summarizes the current state of the practice. 

The report provides information on state policies related to non-incident messaging. In some instances different districts within a DOT have different policies in strategies related to non-incident messaging.  When strategies among the districts are inconsistent, this report generally reflects the DOT headquarters policy, rather than individual district policy.

1.4 Organization of this Report

Following this brief introduction, this report is organized as follows:

	Chapter 2:
	Describes the research methods to conduct this investigation.

	Chapter 3:
	Reports the results of the state of the practice survey.

	Chapter 4:
	Recommends message design guidelines.

	Chapter 5:
	Presents VMS design guidelines and information on VMS character size and character type.

	Chapter 6:
	Discusses findings related to Highway Advisory Radio (HAR).

	Chapter 7:
	Discusses recommendations and best management practices related for non-incident applications of VMS and HAR.

	Appendices:
	Includes the state of the practice survey, references identified in the literature search, and a listing of acronyms used in this report.


2. RESEARCH METHODS

Two different research methods were used to collect information on this subject matter; literature search and a state of the practice questionnaire.  The research found far more developed policies and practices related to VMS messaging than HAR messaging.  This appears to be related to the fact that VMS are high profile devices, while HAR attracts the attention of motorists far less frequently.

2.1
Literature Search

A literature search was conducted to identify documents related to non-incident usage of VMS and HAR.  A listing of the relevant documents can be found in Appendix B.  It should be noted that much of the information obtained was internal DOT policy rather than publicly available literature. 

2.2
State of the Practice Survey

A detailed state of the practice survey was conducted as the primary research tool for this study.  This survey polled practitioners at state transportation agencies involved in state wide policy definition for VMS and HAR operations.  Appropriate follow up contacts were made with Districts of the state transportation agencies to obtain insights on day-to-day operations and use of VMS and HAR.  The issues covered in the questionnaire are summarized in Table 1:

Table 1:  Issues Addressed in State Agency Practitioner Questionnaire

	Issue Category
	Issues

	System Deployment
	1.
How many VMS and HAR units the agencies currently operate

2.
How many Traffic Operations Centers (TOC) the agencies currently operate

	Research
	1.
Whether agencies have sponsored or performed research regarding non-incident use of VMS and HAR

	Policies and Guidelines
	1.
Whether the agencies have formalized policies and guidelines governing use of VMS and HAR (particularly during non-incident conditions)

2.
General content of policy and guideline documents

3.
Underlying factors influencing establishment of policy

	Planning and Design
	1.
Whether non-incident use impacts device planning

2.
Whether non-incident use impacts device design

	Operation
	1.
Whether agencies use VMS and HAR during non-incident conditions

2.
For specific non-incident message types, whether they are permitted or prohibited

3.
For permitted non-incident message types, conditions under which messages are permitted

4.
History and outlook for use of VMS and HAR during non-incident conditions

5.
Challenges encountered in providing messages during non-incident conditions


See Appendix A for a sample of the survey questionnaire.  Overall, seventy-eight percent participation was achieved in the survey, with completed questionnaires returned from thirty-nine states, and some information received from several of the other eleven states.

This study focuses on the use of permanent VMS and HAR in freeway operations.  Portable VMS and HAR or device applications in arterial operations were considered less relevant to the study.  Applications of VMS and HAR to special operational facilities such as tunnels, drawbridges, toll facilities, and HOV lanes were also considered less relevant.  Messages provided during device testing are not considered.

Of the thirty-nine states completing the questionnaire, thirty-two reported having at least one permanent freeway VMS, and twenty-seven reported having at least one permanent freeway HAR transmitter.  Twenty-four states reported having both (at least one each of permanent freeway VMS and permanent freeway HAR transmitters).  Twenty-seven states reported having at least one traffic operations center.

Additional information regarding ITS deployments for the eleven states that did not respond to the survey were obtained from the U.S. DOT Intelligent Transportation Systems (ITS) Joint Program Office website:  http://itsdeployment2.ed.ornl.gov/its2000/default.asp.

3. STATE OF THE PRACTICE SURVEY

3.1
Purpose of VMS

VMS are widely used to advise motorists of roadway conditions and incidents so that appropriate actions can be taken by the driver to enhance the safety and efficiency of transportation operations.  VMS are often supplemented by HAR and other devices in urban and rural areas to provide a comprehensive ATIS and/or Traffic Management System (TMS).  While an extensive body of research exists regarding the use of VMS and HAR technology for incident scenarios, little work has been done to define practices and policies for use of VMS and HAR during non-incident conditions.

3.1.1
VMS Usage for Incidents

Some examples of incident scenarios during which VMS and HAR are typically used include traffic collisions, disabled vehicles, debris, and on-going highway maintenance and construction projects.  Significant research has been done in the art of displaying and formatting messages for these and other incident applications.  There is widespread support among practitioners for use of VMS for incident management and real-time traffic information.

The primary purpose of devices like VMS and HAR during incident conditions is to inform drivers and influence their behavior.  Most of the information provided is of an advisory nature, with some regulatory functions also provided by VMS (such as requiring chains in snowy conditions).  With typical incident-related applications of VMS and HAR, desired driver responses include:

· Change planned route or divert

· Exit roadway at suggested location (e.g. to access a special event)

· Change lanes early 

· Reduce speed (e.g. to accommodate slippery road conditions)

· Stop vehicle in designated place (e.g. to chain up for snowy conditions)

· Proceed without stopping (e.g. to avoid exiting to a closed service)

All of these desired driver responses might be summarized as having the purpose of “helping drivers be better drivers, here and now.”

3.1.2
VMS Usage for Non-Incident Conditions

Messages provided during non-incident or normal traffic conditions can be classified as having one of two purposes:

· To help travelers be more prepared and informed

· To provide general information to the traveling public (Public Service Announcements or PSAs)

3.1.2.1
Default Messages

Display of non-incident messages has less widespread support among practitioners, with many agencies preferring to leave VMS blank as a default when there is no information to report.  The table below shows the default VMS message and default HAR message (when available) reported by survey respondents. 

	State
	Default VMS Message
	Default HAR Message

	Alaska
	Blank
	Vehicle Size Restrictions

	Arizona
	Blank
	No HAR Installed

	Arkansas
	Has Portable Signs Only
	No survey response

	California
	Blank
	Station Identification

	Colorado
	Blank
	NOAA Broadcast & Station ID

	Connecticut
	Allows PSA
	NOAA Broadcast

	Delaware
	Blank
	Station ID

	Florida
	Promote 511, PSA Permitted
	No survey response

	Georgia
	Travel Time, Promote Web Site
	No HAR installed

(phased out)

	Hawaii
	Blank
	No HAR installed

	Idaho
	Flashing Pixel
	No survey response

	Illinois
	Plans on Doing Travel Time
	No survey response

	Indiana
	No Formal Policy
	No survey response

	Iowa
	No Formal Policy
	No HAR installed

	Kansas
	Blank
	No Formal Policy

	Kentucky
	Travel Time
	No survey response

	Maine
	Has Portable Signs Only
	No HAR Installed

	Maryland
	Uses Message Arbitration Queue
	No survey response

	Minnesota
	Travel Time Planned
	No HAR installed

	Mississippi
	No Formal Policy- Under Development
	No HAR installed

	Missouri
	Asterisks in Corners
	Off

	Montana
	Permits PSA
	No survey response

	Nebraska
	Blank
	No HAR installed

	Nevada
	Blank
	NOAA Broadcast

	New Hampshire
	Has No Permanent VMS, 5 planned
	No survey response

	New Jersey
	N/A
	No survey response

	New Mexico
	Blank
	NOAA Broadcast

	New York
	Date/Time
	No survey response

	North Carolina
	Blank
	Road Construction Info

	North Dakota
	Blank
	Off

	Ohio
	Travel Time
	No survey response

	Oregon
	Blank
	No survey response

	Pennsylvania
	Flashing Pixel
	No survey response

	South Dakota
	Blank
	No HAR installed

	Tennessee
	Blank
	Station Identification

	Texas
	Travel Time
	NOAA Broadcast

	Utah
	Blank
	No survey response

	Virginia
	Blank
	Tourist Information

	Washington
	Blank
	Off

	West Virginia
	Has Portable Signs Only
	No HAR Installed

	Wisconsin
	Travel Time
	No survey response

	Wyoming
	Blank
	NOAA Broadcast


The data shows that the most common default state of VMS is blank.  Nearly two-thirds of the fixed VMS owners (that had default message policies) reported that the blank sign was the preferred policy.  About one-fifth of the permanent VMS owners preferred to display travel time as the default message.  Several practitioners indicated that they would prefer to display travel time, but did not yet have the infrastructure to calculate travel time.  Other default uses of VMS included website or 511 promotion, test pixels, and public service announcements.

Only the INFORM system on Long Island, New York reported having an always on policy.  The policy developed as a reaction to negative public sentiment due to the signs being off, or non-operational, for extended periods of time.

The data shows that most states do not have formal HAR policies.  The most commonly cited default message is a NOAA weather broadcast.

3.1.2.2
Weather Information

Weather information messages were among the most widely accepted non-incident related messages, although some states reported having severity criteria before weather information could be displayed.  No state with a formal policy prohibited weather information.  Some overlap between the category of weather information and roadway condition information was observed.  (e.g. Black Ice Possible, Use Caution).

Some examples of weather related messages are provided below.  These examples (and most of those that follow in later sections) present a typical VMS configuration of 3 lines of 18 characters each.  Many other VMS configurations exist that would require modification of these messages through use of abbreviations or alternative wording.
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3.1.2.3
Amber Alert Messages

Amber Alert messages were among the most widely accepted non-incident related messages.  Every state that reported having a VMS policy permitted the display of Amber Alert Messages.  Some states indicated a risk of confusion between the wording “Amber Alert” to indicate a child abduction and the color-coded alert levels issued by the Department of Homeland Security to indicate terrorist threat levels.  Some states use different names for their Amber Alert programs, some named after locally abducted children.  For example, Georgia has Levi’s Call, and Hawaii has Minor Abducted in Life Threatening Emergency (MAILE) Alerts.  Some examples of Amber Alert Messages are provided below:

Frame 1

	
	C
	H
	I
	L
	D
	
	A
	B
	D
	U
	C
	T
	I
	O
	N
	
	

	
	
	
	
	
	
	A
	L
	E
	R
	T
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Frame 2

	
	
	T
	U
	N
	E
	
	T
	O
	
	L
	O
	C
	A
	L
	
	
	

	M
	E
	D
	I
	A
	
	F
	O
	R
	
	U
	P
	D
	A
	T
	E
	S
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Frame 1

	
	
	
	A
	M
	B
	E
	R
	
	A
	L
	E
	R
	T
	
	
	
	

	
	V
	E
	H
	.
	
	D
	E
	S
	C
	R
	I
	P
	T
	I
	O
	N
	

	L
	I
	C
	
	N
	O
	.
	
	X
	X
	X
	-
	X
	X
	X
	
	
	


Frame 2

	
	
	
	
	
	I
	F
	
	S
	E
	E
	N
	
	
	
	
	
	

	
	
	
	
	
	C
	A
	L
	L
	
	9
	1
	1
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Frame 1

	
	
	
	A
	M
	B
	E
	R
	
	A
	L
	E
	R
	T
	
	
	
	

	
	
	
	
	A
	C
	T
	I
	V
	A
	T
	E
	D
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Frame 2

	
	
	
	
	T
	U
	N
	E
	
	R
	A
	D
	I
	O
	
	
	
	

	
	
	
	
	
	T
	O
	
	L
	O
	C
	A
	L
	
	
	
	
	

	
	
	
	
	A
	M
	
	S
	T
	A
	T
	I
	O
	N
	S
	
	
	


Frame 1

	
	
	
	
	
	
	C
	H
	I
	L
	D
	
	
	
	
	
	
	

	
	
	
	
	A
	B
	D
	U
	C
	T
	I
	O
	N
	
	
	
	
	

	
	
	
	
	
	
	A
	L
	E
	R
	T
	
	
	
	
	
	
	


Frame 2

	
	
	
	F
	O
	R
	
	D
	E
	T
	A
	I
	L
	S
	
	
	
	

	
	
	
	T
	U
	N
	E
	
	T
	O
	
	A
	N
	Y
	
	
	
	

	
	
	
	R
	A
	D
	I
	O
	
	O
	R
	
	T
	V
	
	
	
	


The Missouri DOT alternates Amber Alert messages with incident related messages when a sign is needed for both types of messages.  The policy states, “When a child abduction occurs, and it meets the local Amber Plan Program’s criteria for triggering an alert, a child abduction alert (Amber Alert) message will be displayed on all stationary DMS in the area of the abduction.  If one of the above (i.e. incident related) types of messages is currently being displayed on a stationary DMS, a child abduction alert message will be alternated with that message until the child abduction alert is cancelled.”

Several DOTs reported having strict criteria or warrants for the display of Amber Alert messages.  A sampling of warrants for Amber Alert messages is provided below:

Amber Alert Warrants

	State
	Policy

	Minnesota
	Child Abduction (Amber) Alert messages will be displayed on DMS if an Amber Alert is issued by the Department of Public Safety’s Bureau of Criminal Apprehension (BCA) AND sufficient descriptive information exists about the suspect’s vehicle.

The vehicle information must include, at a minimum, a vehicle description including color and type.  Partial or full license plate information is strongly desired.



	Missouri
	If a child abduction occurs, and it meets the local Amber Plan Program’s criteria for triggering an alert, a child abduction alert (Amber Alert) message will be displayed on all stationary DMS in the area of the abduction.



	Nevada
	Amber alerts will be displayed only upon the direction of the Director of the Nevada DOT.




While Amber Alert programs may be established at local or regional levels, many states now have statewide plans.  It is anticipated that most states will soon have statewide Amber Alert plans, and that most states will incorporate the use of any state-owned permanent VMS into those plans.  More information about states and local governments with Amber Alert plans can be found at the website for the National Center for Missing and Exploited Children:   http://www.missingkids.com/missingkids/servlet/PublicHomeServlet?LanguageCountry=en_US.

3.1.2.4 Future Construction Activities 

Most states with formal policies permit VMS messages that relate to upcoming construction activities, such as upcoming night time closures. In some states a minimum threshold for disruptiveness of the construction activity must be met. (e.g. only full freeway closures or major lane restrictions are reported in advance). When an agency chooses to notify the public, the information is generally disseminated from two to six days in advance of the closure.  Minnesota and Montana indicated that they do not use permanent VMS to report upcoming construction closures.  Agencies not displaying upcoming construction information on permanent VMS indicated that public information for upcoming construction closures was a contractor responsibility and that portable VMS were often used instead of the permanent VMS. An example of this type of message is provided below:
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3.1.2.5 Special Event Information

Most states with formal policies permit VMS messages for special event traffic.  Practitioners make special efforts not to promote the events, but only to provide traffic and parking information.  Often generic terms such as Baseball or Concert are used instead of mentioning the name of the team, venue or performer.  Samples of special event related messages are provided below.
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Some agencies establish minimum attendance criteria, so that special event information is only provided for major special events, where significant traffic and parking challenges are expected.  States that prohibit the display of special event information include Connecticut, Iowa, and Tennessee.

3.1.2.6 Public Service Announcements

The Public Service Announcement (PSA) is the most controversial non-incident use of VMS.  The practitioner survey showed that a fairly large number of states prohibit the display of PSAs outright, or allow them only under specific conditions.    The table shows three categories of states with regards to PSA display policy; states not listed in the table did not specify their policy regarding PSAs in their survey responses.

	States Permitting PSAs

(No Stated Conditions)
	States Generally Prohibiting/ Conditionally Permitting PSAs (Conditions Stated)
	States Prohibiting PSAs

(No Stated Conditions)

	Arizona

Idaho

Maryland

Missouri

Montana

New Jersey

New York

Oregon

Texas
	Colorado

Connecticut

Delaware

Kansas

Kentucky

Missouri

Ohio

Pennsylvania

Washington
	California

Georgia

Hawaii

Indiana

Iowa

Nevada

New Mexico

North Carolina

South Dakota

Utah

Virginia

Wyoming




For states that generally prohibit PSAs on VMS, exceptions or conditions for PSA approval are quite strenuous.  For instance, in Kansas, the approval of display of PSAs on VMS must come from the state engineer.  Other states prohibit PSAs unless they are part of a high level safety campaign or are authorized by the Governor.  California reported such negative public feeling with early efforts to display PSAs, that no PSAs would be displayed, without exception.  Colorado has policies that permit the display of fire safety information on VMS.  Florida promotes voting on Election Day, using non-partisan messages such as, “Polls Open Late.”  One DOT displayed patriotic messages for a brief period following the terrorist attacks on 9/11 of 2001.

The following are samples of PSAs and other miscellaneous messages:
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Seat Belt Use:
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Anti Drunk Driving:
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Enforcement Checkpoints:
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Practitioners who permit the display of PSAs often seek to limit the amount of exposure of the PSA to avoid over saturation.  Strategies used include:

1. Limit message to 1-2 days/week/sign.

2. Alter display pattern to prevent motorist from seeing the same message on successive signs (same route and direction).

3. Rotate display pattern to minimize potential that a motorist will view the same message on return trip on the same day.

4. Establish display patterns to avoid having the same display, at the same time on successive days.

3.1.2.7 Air Pollution Advisories

A small group of states reported using VMS for display of air pollution advisories.  Pollution advisory messages are often combined with the use of messages encouraging the use of transit, park & ride facilities and ride sharing.  Use of VMS for pollution advisories appears controversial.  States that have formal policies to permit the display of air pollution advisories include:

	States Permitting Air Pollution Advisories

	Arizona

Alabama

Maryland

Ohio

North Carolina

Pennsylvania

Virginia

Wisconsin




The display of pollution advisory messages is often justified due to the use of Congestion Management and Air Quality (CMAQ) funds for VMS installation.  Polarization existed among practitioners regarding the suitability of providing ozone alerts on VMS.  Proponents viewed the messages as an appropriate use because of the project funding source, while opponents maintained that the messages were not critical to traffic management objectives and would therefore erode the credibility and ultimately the effectiveness of the VMS.

An example of a pollution advisory message is shown below:
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The Georgia DOT commissioned a study of the DOT’s travel-related services.  A random sampling of 500 metropolitan Atlanta drivers was contacted from November 18 to 21, 2002.  The drivers participated in a survey addressing issues related to various sources of traffic information, including VMS.  The study provides some useful insights on the effectiveness of pollution related VMS messages.

One of the survey questions related to use of VMS during non-incident conditions was: “Thinking about the air quality messages posted on the electronic message signs during the summer months, how often do you modify your behavior on bad air quality days as a result of those messages?”  The responses, based on a sample size for this particular question of 489, were (see below):

1. Always – 5%

2. Usually – 12%

3. Sometimes – 14%

4. Occasionally – 12%

5. Never – 52%

6. Unaware of messages – 1%

7. Don’t know – 1%

How often do you modify your behavior on bad air quality days in response to VMS Messages?
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3.1.2.8 Traveler Information System Promotion

Several states use VMS at least occasionally to promote other traveler information systems such as HAR frequencies, 511, or DOT traveler information websites.  There is no practitioner consensus on this practice.

The table below identifies states that have formal policies regarding HAR promotion.

	States Permitting

Display of HAR Frequency
	States Prohibiting

Display of HAR Frequency

	Colorado

Connecticut

Delaware

Iowa

Kansas

Kentucky

Maryland

Missouri

Montana

New Jersey

New Mexico

North Carolina

Ohio

Pennsylvania

Texas

Utah

Virginia

Washington

Wisconsin

Wyoming
	Nevada

Oregon


The message below is an example of the HAR frequency information message used in Colorado:
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The table below identifies state policies on using VMS to promote the 511 (or equivalent) traveler information telephone service and associated web site.

	States Permitting 511 Promotion
	States Prohibiting 511 Promotion

	California

Colorado

Florida

Idaho

Kansas

Ohio

Montana

New Mexico

South Dakota


	Arizona

Georgia

Minnesota

Missouri

Nevada

North Carolina

Utah

Wyoming


3.1.2.9 Public Meetings

Texas and Washington reported using VMS to announce transportation agency related public meetings.  This practice did not appear to be widespread.

3.1.2.10 Innovative Applications

Some innovative applications of VMS were identified on the California High Occupancy Tollways on SR-91 and I-15.  These lanes parallel freeways and signs are used to post the variable toll price.  The toll authority has a congestion pricing policy which changes the toll in response to congestion on the freeway.

Another innovative application was found in Whittier, Alaska for tunnel operations where the same tunnel is shared between rail and motor vehicle traffic.  The VMS are used to indicate when the tunnel is closed to motor vehicles due to rail traffic.

3.1.2.11 Regulatory Messages

Although VMS are used primarily as informative signs, some states indicated using them as regulatory signs.  A common regulatory application is supplementing static chain control signs.  This practice is common in California and Oregon.  A sample message is provided below:
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Delaware and Washington State indicated that they also use VMS to display variable speed limits.

3.1.2.12 Travel Time

A small group of practitioners reported displaying travel time as the default message on their VMS, or indicated that they had plans to provide travel time information in the near future.  Other practitioners would like to display travel time information but do not have the infrastructure in place to accurately calculate travel times.  The public perception of travel time messages was favorable, with some motorists complaining when travel time messages were not provided, due to higher priority messages being displayed.  The table below lists states that provide travel time information in at least one metropolitan area:

	States Reporting Provision of Travel Time Information

	Georgia

Iowa

Kentucky

New York
	Ohio

Oregon

Texas

Wisconsin


Illinois indicated that they would possibly be adding travel time information to VMS displays.  The message below is an example of a travel time message used in Georgia.
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3.1.2.13 Date and Time

Very few states (Montana and Virginia) reported the use of VMS for displaying date and time during non-incident conditions.  Most practitioners felt that such a use was trivial and would greatly reduce the target value of the VMS.  Virginia’s response indicated that the use of some VMS to show date and time was a legacy of poor sign reliability in the early history of those signs.  The date and time information is now displayed as a default message to demonstrate that the signs now work more reliably.

3.1.2.14 Advertising

No agency reported using VMS for commercial advertising.  The prohibition of advertising with VMS is a well established practice; however some public-private partnerships involving the operation of HAR exist.  The MUTCD states very clearly that “Changeable message signs shall display pertinent traffic operational and guidance information only, not advertising.”  Texas DOT reported that it has received some requests for VMS messaging from non-profit charity groups.  These requests have been turned down.

3.2
Policies for Non-Incident Use of VMS

The following summarizes some of our findings regarding VMS and HAR Guidelines:

1. 66% of states with permanent VMS have formal VMS policies and/or guidelines.

2. 31% of states with permanent HAR have formal HAR policies and/or guidelines.

3. VMS guidelines are more fully developed than HAR guidelines.

4. States commonly use four different approaches for developing VMS and HAR guidelines:

· Develop custom state specific guidelines.

· Adopt policies successfully used by neighboring states.

· Use policies developed through national efforts such as the TMC pooled fund studies.

· Use informal guidelines based on experience.

3.2.1
Factors that Impact Policy Development

A number of factors impact the development of VMS and HAR policies by DOTs.  These factors include:

1. System History, Media Coverage and Public Relations

2. Federal Policy

3. Governor’s Policy

4. Interagency Cooperation

5. Local District Practices

3.2.2
System History, Media Coverage and Public Relations

Perhaps the single most influential factor in the development of policy is how well planned the system rollout is and the corresponding public feedback.  Systems that have seen a substantial lag between installation of VMS and actual use of the signs almost invariably receive negative media coverage.  The public reaction tends to be, “What are we getting in exchange for all the tax money spent on those signs?”  Such initial public anger can lead to policies allowing more liberal use of the VMS than would be the case otherwise.

A timely well-orchestrated public education campaign can help prevent this, but nothing works more effectively than being able to quickly begin use of installed VMS.  The Nebraska Department of Roads (NDOR) has learned well from the history lessons of other agencies.  NDOR has developed an integrated plan for VMS system rollout and public education to garner an initial favorable public reaction.  NDOR plans on a strict “traffic messages only” policy.

Of course, later events in the history of the system (and public reaction to them) may also bring about changes in policy.  Years after sign installation, Caltrans posted messages encouraging transit use and received such bitter reaction that they established a strict policy of showing only traffic-related messages, in the Los Angeles District.

Usage of HAR has less of an impact on public perception due to the fact that HAR has a much lower profile and smaller audience.
3.2.3
Federal Policy

The Federal Highway Administration (FHWA) has issued two memoranda summarizing its position on VMS usage.  The first memorandum states the following about general VMS use: “The use of a CMS for the display of general public information of other nonessential messages is discouraged.  Only essential messages should be displayed on a CMS….  The content of a CMS message should be based on requiring the motorist to take an action.  However, operational, road condition, and driver safety focused messages are acceptable to be displayed on a CMS.  If driver safety focused messaged are to be displayed on a CMS, they should be kept current and relate to a specific safety campaign.”

The second FHWA memorandum focuses on the use of CMS specifically for child abductions or Amber Alerts.  This memo explains: “If public agencies decide to display Amber Alert or child abduction messages on a CMS, FHWA has determined that this application is acceptable only if (A) it is part of a well-established local Amber Plan Program, and (B) public agencies have developed a formal policy that governs the operation and messages that are displayed on CMS.”

3.2.4
Governor’s Policy

Several states mentioned that requests or orders to put messages up on VMS come at times from the state governor’s office.  Sometimes the VMS operating agency is allowed time and discretion to discuss and even refuse the requests; sometimes no such allowance is given.  Circumstances in which the governor’s office has effectively mandated that messages be posted have at times precipitated the establishment of written policies to combat such pressure.

3.2.5
Interagency Cooperation

Sometimes interagency cooperation between the DOT and state or local law enforcement agencies is a factor in the selection of messages to be displayed on VMS.  Examples include:

· Amber Alerts

· Airport Security Alerts

· Safety/Drug/Immigration Checkpoint Announcements

· Safety/Enforcement Campaign Awareness

3.2.6
Local District Practices

Policies may differ in different regions of a state based on local factors.  One urban area may have an extremely conservative philosophy on VMS policy (e.g. real-time traffic information only), whereas another urban area in the same state may have a more liberal policy, allowing more non-incident related messaging.  These differences in policy are normally the result of independent policy development and experience by the Districts in response to local needs.

3.3
Sample Policies and Guidelines

The table below presents a sampling of practitioner policies regarding the display of a blank sign as the default:

Default Message Policies

	State
	Policy

	California
	Since CMS are provided for the purpose of informing the motorist of unexpected conditions, they should be left blank and not used until such conditions warrant their use.



	Kansas
	To ensure that motorists will read the CMS, displays should be kept blank at all times unless displaying current traffic control information.



	Idaho
	Because DMS are high profile devices specifically designed to attract drivers’ attention, it is recommended that they be used to display messages only when traffic conditions warrant, otherwise the signs should remain blank.



	Nevada
	The DMS will be used for non-recurring incidents only.  This will include traffic accidents, special events, maintenance operations, and construction operations which involve lane closures.  When not in use for these purposes the signs will be dark.



	Georgia
	If there is no message to display, the AAA Pixel message shall be displayed.” The AAA Pixel message is a dot that alternates between the top right and bottom right of the sign. The cycle of the dot is about 5 seconds.

The travel time messages shall be the default messages for certain designated signs.

CMS shall not be used to describe recurrent congestions, like normal day-to-day backups.



	Colorado
	A VMS will be in blank mode during the peak and off-peak periods when traffic, roadway, environmental, or pavement conditions, and PSAs do not warrant the display of a message, or messages.




The table below provides a sampling of DOT policies regarding the display of non-incident messages.  Policies are listed in order of most restrictive to least restrictive.

Non-Incident Message Policies

	State
	Policy

	California
	PSAs are not permitted because motorists who continually travel a specific route can become so accustomed to the sign message that real-time traffic messages are ignored.



	Hawaii
	It is the policy of the Hawaii Department of Transportation (HDOT), Highways Division, to display information on VMS that could have an effect on driver safety and traffic efficiency (traffic incidents, roadwork, adverse weather or environmental conditions, etc).  Messages advertising any product, service, campaign or political party are not permitted.

An exception to HDOT policy on the use of VMS will be made for Minor Abducted in Life-threatening Emergency (MAILE) alerts.



	Arizona
	ADOT policy should be not to display messages on a VMS unless an incident has occurred or a safety issue warrants displaying a message for motorist information.  If, however, non-incident-related messages are to be displayed occasionally, a set of specific guidelines should be followed.



	Colorado
	Due to the nature of travel across Colorado, messages such as controlled burn, forest fire, and fire ban information are considered appropriate messages.

Traveler information messages relating to information sources such as COTrip.org and CDOT’s travel information signs will be permitted when applicable.




States that permit a wide variety of messages, often including non-incident messages, typically have policies about message priority, to determine which message gets displayed in case of multiple potential uses for the same sign.  North Carolina reported having separate policies for VMS and HAR message priorities.  The table below shows a sampling of message priority policies from several states: 

Message Priority Policies

	State
	Message Priorities

	Arizona
	1. Safety

2. Roadway closure

3. Minor traffic impact

4. Pre-warning

5. Test

6. Public Service Information

An incident-related message has precedence over non-incident-related information.



	Colorado
	Messages dealing with traveler safety and road conditions take precedence over information messages.



	Georgia
	1. Lane-blocking incidents

2. Detour routes

3. Major events

4. Non-lane-blocking incidents

5. Travel times

6. Preplanned traveler information



	Idaho
	1. Traffic related emergency situations

2. Incidents

3. Traffic management

4. Minor traffic impacts

5. Non-incident messages

6. Test messages



	Maryland
	1. Urgent

2. Incident

3. Planned roadway closure

4. Congestion

5. HAR frequency

6. Weather

7. Special

8. Action

9. Safety



	Missouri
	1. Emergencies (evacuations, closures)

2. Hazardous and/or uncommon road conditions (severe weather, collisions, work zones, incidents)

3. Traveler information and suggested alternate routes for delays/congestion

4. Advance notice for roadwork or special events

5. Other public information which assists MoDOT in improving highway safety and reducing congestion



	North Carolina

VMS Priority
	1. Emergencies (evacuations, closures)

2. Hazardous and/or uncommon road conditions (severe weather, accidents, work zones)

3. Traveler information and suggested alternate routes for delays and/or congestion

4. Advance notice for roadwork or special events

5. Other public information which assists the Department in improving highway safety and reducing congestion



	North Carolina

HAR Priority
	1. Emergencies (evacuations, closures)

2. Hazardous and/or uncommon road conditions (severe weather, accidents, work zones)

3. Short-term detours (mandatory)

4. Traveler information and suggested alternate routes for delays and/or congestion

5. Advance notice for roadwork or special events

6. Other public information which assists the Department in improving highway safety and reducing congestion



	Oregon
	1. Drawbridge operations, road or ramp closures, and emergency situations

2. Incident or crash

3. Construction or maintenance operations

4. Adverse weather or environmental conditions

5. Traffic operations information associated with special events

6. Travel time

7. Public Safety Messages

8. Travel-related Information

9. Public Service Announcements




The table below presents examples of non-incident VMS uses allowed in states whose policies permit a variety of non-incident messages:

Permitted Non-Incident Message Types in Sample States

	State
	Permitted Message Types

	Colorado
	Advance Notice Of Roadwork

Travel Times (When System Is Ready)

Advance Notice Of Special Events

Public Service Announcements

Amber Alert

Fire Danger

Driver Safety Campaigns



	Georgia
	Travel Time (But Not Recurrent Congestion)

Smog Alerts

Pre-Planned Traveler Information

Amber Alert

Lane Designations (Exit Only Lanes, Lane Drops)




The table below presents examples of non-incident VMS uses prohibited in various states:

Prohibited Non-Incident Message Types in Sample States

	State
	Prohibited Message Types

	Georgia
	Announcements geared to specific groups or functions

Public Service Announcements

Advertisements



	Kansas
	Advertisements

General Public Safety Messages

Nonessential Messages (Seat belt use, anti-drunk driving)



	Minnesota
	Advertisements

Public Service Announcements

	North Carolina
	Advertisements

	Nevada
	Recurrent Congestion

Advertising

Public Service Announcements


3.4
Driver Perceptions

Interviews with DOT VMS operators suggest that the public perception of VMS operations is primarily positive.  The following describes driver perceptions in Oregon.  In May 1999, the Oregon DOT conducted a traffic safety survey of 1,000 motorists.  The survey dealt with a variety of issues, but the following three survey questions dealt specifically with the use of VMS:

1. On a scale of one to five, with five – “very effective,” and one – “not effective at all,” please rate the effectiveness of electronic message signs in reaching the public with general traffic safety messages.

2. On a scale of one to five, with five – “very effective,” and one – “not effective at all,” please rate the effectiveness of electronic message signs in keeping motorists informed about current road and traffic conditions.

3. Do you believe these electronic message signs should be used only to provide information about current road and traffic conditions, or only to convey general traffic safety messages?

The summary results for responses to the first two questions were grouped by how people had responded to the third question.  The four responses given to question 3 were:

1. Only to provide information about current road and traffic conditions;

2. Only to convey general traffic safety messages;

3. Both; and

4. Don’t know

The following are a few observations about this set of data:

1. Among people who answered question 3 as “only for current conditions,” current conditions messages were seen as substantially more effective than general traffic safety messages (mean effectiveness score of 3.81 to 2.92).

2. Among people who answered question 3 as “only for general safety messages,” general safety messages were seen as slightly more effective than current conditions messages (mean effectiveness score of 3.64 to 3.33).

3. Among people who answered question 3 as “for both message types,” current conditions messages were seen as slightly more effective than general safety messages (mean effectiveness score of 4.14 to 3.76).

4. 63% of people surveyed felt that VMS should be used for both types of messages.

The Oregon survey would suggest an overall favorable public perception of VMS messaging in that state.

Examples of negative public perceptions of VMS programs cited by practitioners typically fell into two categories:

1. VMS are not used enough.

2. VMS information is inaccurate.

4. MESSAGE DESIGN GUIDELINES

This chapter covers the following aspects of message design practice:

1. Human Factors & Credibility 

2. Message Format

3. Maximum Message Length

4. Multi-Frame Messages

5. Distinguishing Incident and Non-Incident Messages

4.1
Human Factors and Credibility

The basic premise of message design is that all VMS and HAR messages, whether provided during incident or non-incident conditions, should provide exactly the information needed, no more and no less.  With VMS in particular, the time available to communicate with drivers is limited and needs to be used judiciously.  Research suggests that motorists read one word per second on average.  At normal freeway speeds, with 18 inch high characters, this translates to a maximum comprehension of about 8 to 10 words.  Thus, it is important to be concise.

Significant research has been done to identify the marks of a good VMS message.  These message attributes would also apply to HAR.  A well-designed message will be:

1. Timely

2. Accurate

3. Relevant

4. Non-obvious

5. Non-repetitive

6. Non-trivial

System credibility can be maintained with methodical observation of these guidelines. If the guidelines are not followed, credibility with the public and system effectiveness suffer quickly.
4.2
Message Format

Consensus in the research community exists that messages should be presented in a problem – result – action format.  The format is simple to follow even on VMS where message size restrictions exist.  Just three message units of information need to be conveyed in most cases:


1. Problem

2. Result

3. Action

Dudek
 defines several message elements that would ideally be included in VMS messages.  These include:

1. Problem description

2. Location

3. Lanes affected

4. Effect on travel (major delay)

5. Audience for action

6. Action

7. Good reason for following action

As a practical matter the message designer will normally need to choose which of the message elements to include due to maximum acceptable message length constraints.  For some non-incident messages, message elements such as lanes affected and effect on travel may not apply.  Although this message development approach seems more involved than using the problem-result-action format, there may be times when this methodology opens up possibilities for improved message utility and impact that would be harder to arrive at from the problem-result-action approach.  This approach may also be well suited to HAR message development, because more information can be provided via HAR than on a VMS.

4.3
Maximum Message Length

A variety of methods for pinpointing the maximum acceptable message length and reducing the message length to fit that constraint exist.  The basic premise is that a VMS will be legible for a limited distance, typically 900 to 1,100 feet for a freeway VMS.  The table below indicates the amount of time available to view a message based on a 1,000 foot legibility distance.

	Speed
	VMS Viewing Time (seconds)

	30 mph
	22.7

	40 mph
	17.0

	50 mph
	13.6

	60 mph
	11.4

	70 mph
	9.7

	80 mph
	8.5


The table shows that about ten seconds of message viewing time is available at typical freeway speeds.  The table also demonstrates, as expected, that viewing time increases as speeds decrease.  Field observations suggest that when complex messages are placed on signs and motorists have difficulty comprehending the message, they will slow to increase viewing time.  As a result, an improperly designed message can be the cause of congestion.

Based on the ten second viewing time and a comprehension rate of one word per second, a typical freeway VMS message should be limited to about ten words if intended for viewing during free flow traffic conditions.

4.4
Multi-Frame Messages

Many VMS operators prefer single frame messages to simplify comprehension.  However, it is acceptable to use messages with two frames or phases.  The MUTCD (2) in Section 2E.21 Changeable Message Signs specifies that, “A three-line changeable message sign shall be limited to not more than two messages . . .” Dudek
 states, “Research has shown that for the typical three- or four-line CMSs, motorists have difficulty in reading messages displayed on more than two frames.”  Some examples of how practitioners handle long, multiple, and multi-framed messages are presented below.

4.4.1
State of the Practice:  Maryland

The CHART system in Maryland permits the alternating or “concatenation” of two distinct single-frame messages on its VMS.  Some of the combinations of message types allowed are:

1. Two distinct incidents;

2. Two distinct planned road closures;

3. Two distinct congestion events; and

4. A planned road closure and a congestion event

Message concatenation is allowed only for high priority messages.

4.4.2 State of the Practice:  Missouri

The Missouri DOT allows VMS message concatenation in the case of child abduction messages.  “If [another type of message] is currently being displayed on a stationary DMS, a child abduction alert message will be alternated with that message until the child abduction alert is cancelled.”

4.5
Distinguishing Between Incident and Non-Incident Messages

Some agencies provide visual cues on VMS to help drivers distinguish between incident related and non-incident related, or between very important and less important messages.  Two common practices are used to distinguish incident and non-incident messages:

1. Using a different message format, such as lower case letters.

2. Activating flashing beacons or lane control signals.

4.5.1
State of the Practice:  Michigan

The practice in Michigan is to make sure that a non-incident message is noticeably different from the standard incident message.  That is, prior to the message becoming completely readable, the motorist should be able to determine if an important message is displayed.  This will help maintain a substantial target value. Another way to state this is that information about message content can be encoded in the way the message is presented, the same way that static signs make use of color and shape to indicate sign function.  The practice is implemented by limiting non-incident messages to only one line of the sign and using a lower case font.

4.5.2
State of the Practice:  Texas

Texas DOT uses flashing beacons to call attention to important VMS messages.  Some VMS have flashing beacons mounted on the sign structure.  When the signs are displaying travel time information during non-incident conditions, the beacons are off, conversely, when the signs are displaying important incident information, the beacons are activated.  Flashing beacons increase the target value of the VMS for incident-related messages.  Some motorists have come to rely on the travel time messages to the extent that they prefer travel time information to the incident messages deemed important by sign operators.

According to a study conducted by Luoma, Rama and MacLaverty in England, Finland and Italy, activating flashing beacons mounted to a VMS conveys a stronger message than flashing the text of the message.

Dudek
 reported on research indicating that lane control signals (LCS) used in conjunction with VMS can be very effective communicating current lane blockage situations to drivers.  260 people, 52 from each of five Texas cities (Dallas, El Paso, Fort Worth, Houston and San Antonio) participated.  The study addressed a scenario under which two of four freeway lanes were blocked.  The results suggested that LCS can be relied upon to provide lane blockage information, freeing the VMS to provide additional information when available, though some drivers appreciated having redundant lane blockage information on the VMS.

Building on the idea of using LCS and nearby VMS in conjunction, it seems likely that drivers would perceive a message on a VMS near a set of all-green LCS (indicating no lane closure) to be less urgent than a message on a VMS near a set of LCS with at least one lane closure indicated.

5. VMS DESIGN GUIDELINES

This chapter presents a concise discussion of VMS design guidelines.  Topics discussed include:

1. VMS Location Guidelines

2. Typical VMS Display Specifications

3. VMS Font Size and Display Format

5.1
VMS Location Guidelines

The first step in determining the location of a sign is to define the problem to be addressed by the VMS.  Dudek
 states, “The importance of setting signing objectives cannot be overemphasized because the objectives directly influence message content, format, length, and redundancy, and consequently, the size and placement of the CMS.”

Because VMS are so expensive and because traffic-related messages will always take priority over non-traffic related messages, it is difficult to imagine a situation in which non-traffic related use would be the primary factor in determining the location of a VMS.  Indeed, this was borne out in our state agency questionnaire results.  In contrast, for HAR, in areas attracting large numbers of tourists, the use of HAR for non-traffic related messages more strongly influences device location.

State agencies reported a number of factors that influence planning for both VMS and HAR locations.  Most of these are driven exclusively by incident-related concerns.  Some examples of common factors follow:

1. The single most important factor in planning VMS (and HAR) locations is to place the devices such that drivers have time and ability to respond to the information provided.  The most critical situations involve those in which a large number of drivers choose to exit the freeway (i.e. roadway or lane closures, or special events).  Therefore locations in advance of decision points are usually high priority locations for VMS and HAR.

2. A common strategy for rural areas is to place VMS or HAR near locations frequently affected by weather conditions such as snow or fog.

3. VMS (and HAR) may be deployed in support of special operations facilities such as drawbridges, tunnels, or toll facilities, and so on.

4. VMS (and HAR) may be deployed in support of special event facilities to enhance parking management, ingress and egress.

5. Both VMS and HAR are at times deployed to provide full coverage on a section of roadway, and additional devices may be deployed specifically to extend or enhance those systems.

6. VMS should be placed such that the horizontal and vertical curvature of the roadway do not impair the legibility of the sign.

7. Some agencies recommended that high accident locations should not be considered for VMS placement.

8. Availability of power and communications facilities can be a factor in placement of VMS, particularly in rural locations.

None of the responding state agencies consider non-incident use of VMS as a primary factor in VMS location.  However, in some areas attracting large numbers of tourists, the use of HAR for non-traffic tourist-related messages influences HAR location.

5.2
Typical VMS Display Specification

There are a great variety of sign design features that states consider when specifying VMS.  Some of the more common features are sign format (character matrix, line matrix, full matrix), sign size (number of lines, number of characters per line), character height and character element (or pixel) display technology (retroreflective, fiber optic, LED).  Based on questionnaire responses, non-incident use of VMS does not appear to play a significant role in any of these common display design issues.  For control of VMS the NTCIP specification is often referenced.

5.3
VMS Font Size and Display Format

Typical VMS display specifications often include character height or visibility distance.  The table below presents a sampling of VMS display details and character sizes:

	State
	Display Details

	Arizona
	18” Character Height, 3 lines

	California
	Full Matrix,12” to 60” Character Height (18” during typical operation)

	Georgia 
	18” Character Height, 1000’ Minimum visibility 

	Iowa
	Full Matrix, 18” Character Height

	Missouri
	18” Character Height

	Nebraska
	1100’ Minimum Visibility

	New Mexico
	Full Matrix, 12” Character Height 

	North Carolina
	18” Character Height

	Ohio
	12” or 18” Character Height, Capital Letters Only

	Oregon
	18” Character Height

	Pennsylvania
	10 ½” Character Height (Absolute Minimum),

18” Character Height (Typical)

	Utah
	Full Matrix, 12” Character Height on Surface Street VMS,

18” Character Height on Freeway VMS

	Virginia
	Full Matrix, 18” Character Height, 3 Lines, 21 Characters per Line

	Washington
	18” Character Height


The state of the practice in California is described below: 

	Caltrans Guidelines require CMS to have a maximum legibility distance of 275 meters and a cone of visibility of 15 degrees.  Font size ranges from 12” to 60”. Typical operation is 18” single stroke characters with three lines of 16 characters. 
	


Caltrans Guidelines require CMS to have a maximum legibility distance of 275 meters and a cone of visibility of 15 degrees.  Font size ranges from 12” to 60”.  Typical operation is 18” single stroke characters with three lines of 16 characters.
This concise summary of display features may be useful to other agencies implementing VMS projects.

The data suggests that three lines with 18” character height is the de-facto standard for fixed freeway VMS displays.

5.4.1
Upper/Lower Case Letters

The MUTCD recommends use of upper case lettering on all VMS messages:  “Changeable message signs should be capital letters….”  Nevertheless, some agencies may wish to show lower case lettering for various reasons.  For agencies who desire to have the capability to display lower case lettering on VMS, that capability needs to be identified in the procurement specifications.

Lower case letters may be useful in the identification of non-incident messages.  Piotrowicz and Morena
 mention a guideline put forward by the Education Subcommittee of the Metropolitan Detroit Incident Management Coordinating Committee:  “…it was agreed that if a general (non-incident) message was going to be displayed it would have to fit on one line, be single-stroked, and also be lower case.”

5.4.2
Character Stroke

Characters may be single stroked, double stroked or triple stroked.  Stroke refers to the number of adjacent pixels that are activated to form a letter.  For example if the letter “I” is single stroked a single column of pixels would be activated.  If the letter “I” is double stroked two adjacent columns of pixels would be activated.  The effect of double- or triple-stroke characters on VMS is similar to that of bold type in written documents.  Use of stroke, when supported by the display technology, can be used to provide some information about the importance of a message to motorists.  When a 5 x 7 pixel character matrix is used as the display technology, double and triple stroked messages cannot be provided.

5.4.3
Color

A fairly new development in VMS technology is the availability of multi-color VMS.  With multi-color VMS, the relative importance of the message could be encoded by what color it is displayed in.  However, no practitioners responding to the survey reported using color to distinguish incident versus non-incident messages.

6. HIGHWAY ADVISORY RADIO

Highway Advisory Radio (HAR) is a means of disseminating traveler information, primarily using the AM broadcast band, although some FM broadcast band radios exist.  HAR stations are typically low powered (10 watts) compared to commercial radio broadcasters in the AM band who transmit at 5,000 to 50,000 watts.  As a result of the low power, the range of the HAR is limited to a few miles and some users have expressed concern about interference.  Nevertheless, HAR can be a useful tool for conveying more traveler information, than a VMS.

The research found far less literature and operating policy available for HAR than VMS.  It appears that HAR has a much lower profile in the transportation community than VMS.  Some common uses of HAR are:

1. Work Zone Information

2. Real-Time Traffic Information 

3. Emergency Information (e.g. evacuation routes)

4. Special Event Parking Information

5. Airport Information

6. Tourist Information

Common default operation cited for HAR includes:

1. Station Identification, Date and Time

2. Rebroadcast of NOAA Weather Information

3. Work Zone Information

The following sections summarize practitioner survey findings with regards to:

1. Perceptions of HAR

2. Innovative Use of HAR

3. HAR Advisory Signing

4. HAR Policies

6.1
Perceptions of HAR

In Arkansas, a state that has no permanent VMS, HAR is perceived as an easy winner and receives frequent favorable comments from the public.  However, most of the transportation professionals interviewed expressed reservations about HAR.  A sampling of comments is provided below:

1. Caltrans reports that broadcast traffic news is so comprehensive, by the time they can update HAR everyone already has the information.

2. Georgia DOT installed HAR for the Olympics; it was phased out in 1998 because it was too cumbersome to use.

3. Indiana DOT is decommissioning eight rural HARs.

4. Missouri DOT reports that HAR is not used very much.

5. North Carolina DOT reports a fairly negative public perception of HAR.

6. Texas DOT reports that HAR is not very effective in its current form.

A general sentiment existed that HAR was a low priority resource.  Some agencies were uncertain if their HAR systems were still in use or functional.

6.2
Innovative Use of HAR

The Alaska DOT has a joint project with City of Whittier and the Coast Guard to advise travelers of inclement maritime conditions via HAR.  The project brings together information from a unique combination of land based and ocean based travel modes.  Another innovative use of HAR in Alaska is for the Whittier Tunnel which is a multi-modal tunnel for rail and vehicular traffic.  Since the tunnel can only accommodate one mode at-a-time, the HAR is used to report when the tunnel is being used for rail service and when the tunnel will be closed for special events.

The Virginia DOT uses HAR to broadcast tourist information using a private provider.  When an incident occurs, the tourist oriented broadcasts are suspended to provide incident information.

6.3
HAR Advisory Signing

The Virginia Transportation Research Council, conducting research for the Virginia DOT, found that VMS were more effective directing driver attention to HAR than static signing (with or without flashing beacons).  For instance, some indication of the nature of the HAR message(s) and intended audience might be given on a VMS, while a static sign constantly calls attention to the HAR.  The research also showed that flashing beacons on HAR signs confused some drivers.

Alternatively, an agency may attempt to encode the urgency of HAR message content by use or non-use of flashing beacons on a static sign, much as flashing beacons mounted on a VMS might be used.  However, in locations where driver use of HAR is already low, it seems even less likely for a motorist to tune to a HAR station when informed of the frequency by a static sign with non-active beacons.

6.4
HAR Policies

States that reported having formal HAR policies included:

	States with Formal HAR Policies

	Connecticut

Delaware

North Carolina

Oregon

Utah

Washington


As an example, Washington state’s HAR policy is summarized here.

1. A brief description of HAR system components is provided.  The extent and purpose of Washington State’s HAR system is described.

2. Information on reference documents for HAR system design is given.

3.  Three priority levels of HAR messages are described:

i. Highway warnings or alerts (flashing beacons on HAR signs are activated)

ii. Current project information (flashing beacons are not activated)

iii. General information (flashing beacons are not activated)

4. General information about FCC regulations and references to other regulatory sources of information is given.

5. HAR signage is described briefly. 

7. RECOMMENDATIONS

Based on the findings of the practitioner survey, some conclusions and suggestions regarding best management practices for non-incident application of VMS and HAR can be made: 

1. Formal policies should be adopted before high-profile events that may attract negative public attention occur.

2. All states that have permanent VMS should have a formalized VMS usage policy.

3. The VMS policy should consider local conditions, as well as the national consensus and FHWA guidance on VMS messaging policy.

4. It may be feasible to adapt and modify VMS policies and guidelines from nearby states, to simplify policy / guideline development tasks.

5. Non-incident related messages that should be permitted include:

a. Weather Related Messages

b. Amber Alerts, when the FHWA guidelines are met.

6. Most other non-incident message types should be included or excluded from the policy based on local discretion.

7. Advertising should always be prohibited.

8. VMS guidelines should be developed before or concurrently with HAR guidelines.

9. Policies should be updated periodically to reflect continued development and refinement of ITS technologies and other factors.

Appendix A: State of the Practice Survey

VMS and HAR Usage During Non-Incident Conditions

Questionnaire for Practitioner Contacts at State Transportation Departments

Contact Name/Title:  


Agency:  


Phone Number:  


Address:  


Date of Interview:  _______________     Interviewed by:   


GENERAL / HIGH-LEVEL ATIS PROGRAM QUESTIONS

How many VMSs (HARs) is your agency responsible for?  


Does your agency actively solicit or otherwise receive public feedback regarding non-incident usage of VMSs (HARs)? How? (Surveys, media, anecdotal, etc…)  What is the public perception of the ATIS program that your agency operates? 

Has your agency performed or sponsored any research or study activities regarding the effectiveness of non-incident VMS (HAR) messages? (Can we receive a copy?) 

Has your agency prepared any guidelines, message warrants or formal documented policy for the usage of VMSs (HARs)? (Can we receive a copy?)  


Does the documentation address VMS (HAR) usage during non-incident conditions? 

Does the documentation include VMS (HAR) message warrants for common messages used during non-incident conditions?  


Does the documentation include examples of formats of the common VMS (HAR) messages used during non-incident conditions?  


What are your agency’s criteria for establishing message font size on VMSs?  


Does your agency have different guidelines for non-incident VMS (HAR) operations in urban vs. rural locations?  


How does your agency determine the location of VMSs (HARs)? Is non-incident usage considered during location planning?  


Has your agency encountered any challenges in providing non-incident messages on VMSs (HARs)? Does your agency foresee any potential challenges?

Other info:  


How many TOC’s is your agency responsible for?  Is there one or more TOC’s that you would recommend we talk to about more local questions? Will you give me specific contact information?  


VMS and HAR Usage During Non-Incident Conditions

Questionnaire for Practitioner Contacts at State Transportation Departments

Contact Name/Title:  


Agency:  


Phone Number:  


Address:  


Date of Interview:  _______________     Interviewed by:  


VMS USAGE QUESTIONS

How many VMSs is your agency responsible for?  


Does your agency currently use VMSs during non-incident conditions?  


If no, why not?  


In the past, has your agency used VMSs during non-incident conditions?  


Is your agency considering doing so in the future?  


What types of non-incident information does your agency display on VMSs?

	VMS Message Type
	Has guidelines permitting use of this msg type
	Has guidelines forbidding this msg type
	Has no formal guidelines for this msg type

	Upcoming construction
	
	
	

	Scheduled special events
	
	
	

	Travel time information
	
	
	

	Weather information
	
	
	

	511 information
	
	
	

	Date and time
	
	
	

	Public service announcements
	
	
	

	Amber alerts
	
	
	

	HAR radio frequency
	 
	
	

	Other:
	
	
	

	Other:
	
	
	


Has your agency encountered any challenges in providing non-incident messages on VMSs?  Does your agency foresee any potential challenges?

VMS and HAR Usage During Non-Incident Conditions

Questionnaire for Practitioner Contacts at State Transportation Departments

Contact Name/Title:  


Agency:  


Phone Number:  


Address:  


Date of Interview:  _______________     Interviewed by:  


HAR USAGE QUESTIONS
How many HARs is your agency responsible for?  


Does your agency currently use HARs during non-incident conditions?  


If no, why not?  


In the past, has your agency used HARs during non-incident conditions?  


Is your agency considering doing so in the future?  


What types of non-incident information does your agency broadcast over HAR?

	HAR Message Type
	Has guidelines permitting use of this msg type
	Has guidelines forbidding this msg type
	Has no formal guidelines for this msg type

	Upcoming construction
	
	
	

	Scheduled special events
	
	
	

	Travel time information
	
	
	

	Weather information
	
	
	

	511 information
	
	
	

	Date and time
	
	
	

	Public service announcements
	
	
	

	Amber alerts
	
	
	

	Other:
	
	
	

	Other:
	
	
	


Has your agency encountered any challenges in providing non-incident messages on HAR?  Does your agency foresee any potential challenges?
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	AM
	Amplitude Modulation

	ATIS
	Advanced Traveler Information System

	CMAQ
	Congestion Mitigation Air Quality

	CMS
	Changeable Message Sign

	DMS
	Dynamic Message Sign

	DOT
	Department of Transportation 

	FHWA
	Federal Highway Administration

	FM
	Frequency Modulation

	HAR
	Highway Advisory Radio

	HOV
	High Occupancy Vehicle

	ITS
	Intelligent Transportation System

	LCS
	Lane Control Sign

	MAILE
	Minor Abduction In Life-threatening Emergency

	MUTCD
	Manual on Uniform Traffic Control Devices

	NDOR
	Nebraska Department of Roads

	NOAA
	National Oceanic & Aeronautical Administration

	NTCIP
	National Transportation Communications for Intelligent Transportation Systems Protocol

	TMS
	Traffic Management System

	U.S.
	United States

	VMS
	Variable Message Signs
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