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MODULE 1.  INTRODUCTION

1.1
BACKGROUND AND SIGNIFICANCE OF THE MANUAL

OBJECTIVES OF THE MANUAL

The Guidelines for Changeable Message Sign Messages Manual is a consolidation of the most current and best information on the design and display of effective changeable message sign (CMS) messages for incident and roadwork events.  The information was obtained from previous CMS message design and display manuals, more recent research reports, and current state CMS operations manuals, operational procedures, and best practices.  

The Manual was written for personnel in state, regional, and local transportation agencies that have responsibility for the operation of and/or message design for large permanent changeable message signs (CMSs) or portable CMSs.  It is designed to help both new and experienced users of CMSs at various levels of the agency including a) entry level personnel, b) personnel very experienced with traffic operations, and c) managers.  It provides very specific information for entry-level personnel, reminders for experienced personnel, and higher-level information for managers regardless whether or not they work in one of the Traffic Management Centers (TMCs) in the state.

Previous Publications

The first comprehensive set of guidelines for designing and displaying changeable message sign (CMS) messages was documented in the Human Factors Requirements for Real-Time Motorist Information Displays, Vol. 1 – Design written in 1978. (1).  The Design Guide was written following extensive human factors laboratory, controlled field, and operational studies.  The emphasis in the report was on a) the recommended content of CMS messages for various traffic situations; b) the manner in which messages should be displayed (format, coding, style, length, load, redundancy, and the number of repetitions); and c) where messages should be displayed with respect to the situations they are explaining. 

Following additional human factors laboratory, controlled field, and operational studies, the 1978 Design Guide was updated in 1986 report titled Manual on Real-Time Motorist Information Displays (2).  

A 1991 report (3) provided guidance on a) selection of the appropriate type of CMS display, b) the design and maintenance of CMSs to improve conspicuity (target value) and motorist reception of messages, and c) pitfalls to be avoided.  CMS technology developments after 1986 were emphasized.  

In 1997, the New Jersey Department of Transportation funded a multiyear research study that included human factors laboratory and controlled field studies dealing with CMS message design and operations.  The research led to the development of the Variable Message Sign Operations Manual that was written in 2001 (4).  The report includes detailed step-by-step processes for designing messages for incident and roadwork situations.  It provides very specific information for CMS operators and entry-level personnel, reminders for experienced personnel, and higher-level information for managers.

The 2002 Guidelines for Changeable Message Sign Messages Manual is an update and expansion of the New Jersey Variable Message Sign Operations Manual written for national use with added emphasis on CMS policy and operational procedures.  The design and display of messages on CMSs introduce many challenges to transportation agencies.  Recommendations to meet these challenges are presented in this Manual. In addition, a few operational practices are discussed with respect to conformance and nonconformance to recommended message design and display that are based on human factors studies. 

Any individual in a management or supervisory position who has an interest in and/or responsibility for designing and displaying CMS messages should, as a minimum, have the following Basic References in addition to this Manual.  

· Dudek, C.L. and R.D. Huchingson.  Manual on Real-Time Motorist Information Displays.  Report No. FHWA-IP-86-16.  FHWA, U.S. Department of Transportation, August 1986. 

· Dudek, C.L.  Guidelines on the Use of Changeable Message Signs.  Report No. FHWA-TS-90-043.  FHWA, U.S. Department of Transportation, July 1991.

· Dudek, C.L.  Changeable Message Signs.  National Cooperative Research Highway Program, Synthesis of Highway Practice 237, TRB, National Research Council, 1997.

· Dudek, C.L.  Variable Message Sign Operations Manual.  Report No. FHWA-NJ-2001-10, New Jersey Department of Transportation, November 2001.

1.2
OVERVIEW OF MANUAL MODULES

The Guidelines for Changeable Message Sign Messages Manual contains the following ten modules and two appendices:

· Module 1.

Introduction;

· Module 2.

Principles of Changeable Message Sign Operations;

· Module 3.

CMS Operations Policies;

· Module 4.

CMS Operating Fundamentals;

· Module 5.

Principles of CMS Message Design;

· Module 6.

Dealing with Long Messages;

· Module 7.

Establishing the Maximum Message Length;

· Module 8.

Formatting Messages;

· Module 9.

Dynamic Features on CMSs;

· Module 10.
CMS Operations Procedures and Guidelines; 

· Appendix A.
CMS Message Design Process: Incidents; and. 

· Appendix B
CMS Message Design Process: Roadwork.

MODULE 1.  INTRODUCTION

The first module includes a discussion of the background and significance of the Guidelines for Changeable Message Sign Messages Manual.  The importance of TMC managers and CMS operators to know how to design effective CMS messages is discussed and the message design process is summarized.

MODULE 2.  OVIERVIEW OF CMS APPLICATIONS, ISSUES, AND MESSAGE DESIGN
The more common types of applications are summarized.  An overview of issues involved with the design and display of CMS messages is given.  The relationships of message design and CMS purchase and with the National Transportation Communications for ITS Protocol (NTCIP) are discussed.  The importance of maintaining credibility is also presented.

MODULE 3.  CMS OPERATIONS POLICIES 

Available CMS operations policies and guidelines at the federal level are summarized.  Guidelines are presented to assist transportation agencies in developing statewide or regional policies for the operation of CMSs.  As one example, Module 3 contains excerpts from the current New Jersey Department of Transportation CMS Operating Policies.

MODULE 4.  CMS OPERATING FUNDAMENTALS

Module 4 contains a discussion of the six basic fundamentals when operating CMSs.  These are: 1) Determine the purpose for using a CMS; 2) Determine which CMS is (are) appropriate to use; 3) Determine what to display on the CMS; 4) Determine how long to display the message; 5) Resolve any message signing conflicts that exist; and 6) Display and verify message.

MODULE 5.  PRINCIPLES OF CMS MESSAGE DESIGN

Basic principles for designing CMS messages are presented in Module 5.  It contains an overview of issues for message design, discussion of selecting the audience for the message and definitions and message design considerations.  Details are given for the first step in the CMS message design process, design of the Basic CMS Message.  The Basic CMS Message contains all of the possible information that could be effectively used to advise motorists of a crash or roadwork.  Guidelines for initially reducing the length of the Basic CMS message without changing the meaning of the message are then presented.  Meanings of words and phrases based on human factors research are also given.  Classification, definition, and discussion of six types of diversion routes that might apply in a diversion situation are given.  Suggestions for messages after an incident is removed, to support highway advisory radio, and for trucks and hazardous cargo are also presented.  The use of graphics in messages is also discussed.

MODULE 6.  DEALING WITH LONG MESSAGES

In some cases, the Basic CMS Message will exceed the amount of information that motorists can read and comprehend in the short time they have available to read the message after applying the guidelines in Module 5, or will exceed the amount of information that can physically fit on the CMS.  Module 6 contains additional guidelines for several ways to reduce the message length and units of information.  It includes guidelines on a) splitting messages into two frames, b) deleting “dead’ words, and c) abbreviations 

MODULE 7.  ESTABLISHING THE MAXIMUM MESSAGE LENGTH 

Message length and CMS viewing distance requirements are discussed.  Guidelines for the maximum CMS message length in terms of the maximum number of units of information that can be displayed are given based on CMS type, travel speed and sun position.  Guidelines for reducing this maximum on light-emitting diode CMSs due to adverse vertical grades, horizontal curves, rain or fog, are also presented.  A discussion and data concerning the number of motorists who may fail to read an entire CMS message because of the presence of trucks in the traffic stream are also given.

MODULE 8.  FORMATTING MESSAGES

In this module, message element priorities are described.  Examples of correctly formatted messages using the principles discussed in the Manual are presented.  Examples are also provided of messages that violate sound principles for effective design.  The Module includes examples of both incident and roadwork messages.

MODULE 9.  DYNAMIC FEATURES ON CMSs

The following dynamic features of CMSs are discussed: a) flashing a one-frame message, b) flashing message lines, and c) alternating one line in a two-frame message.  Available research results are discussed. 

MODULE 10.  DEVELOPING CMS OPERATIONS GUIDELINES

Module 10 is devoted to a listing and items that a state DOT may want to include in a CMS operational guidelines for use at a TMC. 

APPENDIX A – FHWA POLICY MEMORANDUMS

Copies of FHWA Policy Memorandums that address the use of CMSs, the AMBER (America’s Missing: Broadcast Emergency Response) Plan Program, and Erection of Billboards on the right-of-way of an Interstate highway by a state are presented.

APPENDIX B - CMS MESSAGE DESIGN PROCESS: INCIDENTS

CMS message design processes for the design of effective messages for incidents is presented in flow charts.

APPENDIX C - CMS MESSAGE DESIGN PROCESS: ROADWORK

CMS message design processes for the design of effective messages for roadwork is presented in flow charts.
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