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DMS Message Design and Display Manual Training Page 2-1

Principles of DMS 
Operations

Module 2

2-1

DMSs are used to manage traffic 
by displaying:

• Early warning 
messages

2-2DMS Manual: pg 2-1

DMSs are used to manage traffic 
by displaying:

• Early warning 
messages

• Advisory 
messages

2-3DMS Manual: pg 2-1
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DMSs are used to manage traffic 
by displaying:

• Early warning 
messages

• Advisory 
messages

• Alternative routing 
messages

2-4
DMS Manual: pg 2-1

What Motorists Expect From 
DMSs

• Up-to-the-minute information

2-5DMS Manual: pg 2-2

What Motorists Expect From 
DMSs

• Up-to-the-minute information
• Reliable information

2-6DMS Manual: pg 2-2
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What Motorists Expect From 
DMSs

• Up-to-the-minute information
• Reliable information
• Accurate information

2-7DMS Manual: pg 2-2

What Motorists Expect From 
DMSs

• Up-to-the-minute information
• Reliable information
• Accurate information
• Relevant information

2-8DMS Manual: pg 2-2

Credibility Is Critical!

Never display specific traffic information 
before it is verified

2-9DMS Manual: pg 2-2
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How Is Credibility Damaged?
By displaying messages that are:

– Inaccurate
RT LANE 
CLOSED
AHEADAHEAD

2-10DMS Manual: pg 2-2

How Is Credibility Damaged?
By displaying messages that are:

– Inaccurate
– Not current ACCIDENT

1 MILE

2-11DMS Manual: pg 2-2

How Is Credibility Damaged?
By displaying messages that are:

– Inaccurate
– Not current
– Irrelevant

2-12DMS Manual: pg 2-2
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How Is Credibility Damaged?
By displaying messages that are:

– Inaccurate
– Not current
– Irrelevant

CAUTION
CONGESTION 

AHEAD
– Obvious

AHEAD

2-13DMS Manual: pg 2-2

How Is Credibility Damaged?
By displaying messages that 

are:
– Inaccurate
– Not current

EXPECT
1 MIN DELAY

AHEAD– Irrelevant
– Obvious
– Trivial

AHEAD

2-14DMS Manual: pg 2-2

How Is Credibility Damaged?
By displaying messages that are:

– Inaccurate
– Not current
– Irrelevant
– Obvious
– Trivial
– Incorrect (especially numbers)

2-15DMS Manual: pg 2-2
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2-16DMS Manual: no page reference

2-17DMS Manual: no page reference
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DMS Operating 
Fundamentals

Module 3

DMS Operating Fundamentals

Determine which DMS is (are) appropriate

Determine the purpose of using a DMS

Continuously changing information

Determine which DMS is (are) appropriate

Determine what to display on the DMS

Determine how long to display the message

Resolve any message signing conflicts that exist

3-2DMS Manual: pg 3-1

Determine Purpose
What is the problem I am trying to 

address?
• Type of problem
• Location of problem
• Scope (e.g., number of lanes

blocked, minor or major)
• Potential duration
• Extent of impacts

3-3DMS Manual: pg 3-2
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Determine Purpose

What verified information do I have?
• Incident
• Conditions on primary routeConditions on primary route
• Conditions on diversion route

3-4DMS Manual: pg 3-2

Determine Purpose

Who is the audience for the DMS 
message?

• All users of the freeway
• Select group

3-5DMS Manual: pg 3-3

Determine Purpose

What type of driver response is desired?
• Reduce speed
• Move out of blocked/closed laneMove out of blocked/closed lane
• Take another route

3-6DMS Manual: pg 3-3
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Determine Purpose

What type of driver response is desired?
• Reduce speed
• Move out of blocked/closed laneMove out of blocked/closed lane
• Take another route

Effective messages encourage driver response

3-7DMS Manual: pg 3-3

Determine Purpose

Where should the response take place?
• Type of response desired
• Layout of the roadway systemLayout of the roadway system
• Type and severity of problem
• Existing guidance along alternative route

3-8DMS Manual: pg 3-3

Determine Purpose
What degree of response is desired?
• Keep message displayed for more 

response
T ff f l• Turn message off for less response

3-9DMS Manual: pg 3-4
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Determine Appropriate DMSs

Proximity of DMSs to problem
Questions:
• Expected problem longer thanExpected problem longer than

expected travel time?
• Significant number of motorists

passing sign?

3-10DMS Manual: pg 3-4

Determine Appropriate DMSs

Characteristics of DMS hardware
• Type of sign
• Number of linesNumber of lines
• Number of characters per line
• Need to move portable signs in place
• Relationship to info on static signs

3-11DMS Manual: pg 3-4

Determine Appropriate DMSs

External Influences
• Traffic speed
• Vertical/ horizontal curvesVertical/ horizontal curves
• Sun position
• Guide signs
• Rain or fog

3-12DMS Manual: pg 3-5
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Determine What to Display

Base information needs and DMS message
• Type of problem
• Location of problemLocation of problem
• Lanes affected
• Location of lane closure
• Effect on Travel

3-13DMS Manual: pg 3-5

Determine What to Display

Base information needs and DMS message
• Audience for message
• Proper response or driving action byProper response or driving action by 

motorist
• Reason to follow recommended driving 

action

3-14DMS Manual: pg 3-5

Determine What to Display

On diversion routes, operator must know:
• Current traffic conditions
• Current traffic capacity constraintsCurrent traffic capacity constraints
• Guide sign information

3-15DMS Manual: pg 3-6
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Determine Duration of Display

Off-peak
• May be desirable to turn message off by 

hand

3-16DMS Manual: pg 3-7

Determine Duration of Display

Off-peak
• May be desirable to turn message off 

manually once no longer needed

Peak
• May be desirable to estimate duration 

and have system turn message off 
automatically

3-17DMS Manual: pg 3-7

Resolve Signing Conflicts

Most common types of conflicts:
• Two events on same freeway

• One event on freeway and second on 
intersecting freeway

• One event on freeway and second on 
connecting freeway in adjacent state

3-18DMS Manual: pg 3-7
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Resolve Signing Conflicts

Most common types of conflicts:
• Two events on intersecting freeway

• One event on an intersecting freeway 
and a second on a connecting freeway 
in an adjacent state

3-19DMS Manual: pg 3-8
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Principles of DMS
Message Design

ModuleModule 44

PART 1
Overview of Issues

4-2
DMS Manual: pg 4‐1

Overview of DMS Issues

Direct link with motoring public

Effective Messages         Poorly Designed Message

4-3
DMS Manual: pg 4‐1
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Overview of DMS Issues

Direct link with motoring public

Messages must be standard and consistent

4-4
DMS Manual: pg 4‐1

Overview of DMS Issues

Direct link with motoring public

Messages must be standard and consistent

Only few seconds to communicate message

4-5
DMS Manual: pg 4‐1

Overview of DMS Issues

Message length controlled by exposure time

4-6
DMS Manual: pg 4‐1
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Overview of DMS Issues

Message length controlled by exposure time

Some needed information must be omitted

4-7
DMS Manual: pg 4‐1

Overview of DMS Issues

Message length controlled by exposure time

Some needed information must be omitted

Motorist understanding must be enhanced

4-8
DMS Manual: pg 4‐2

PART 2
Selecting an Audience

4-9
DMS Manual: pg 4‐3
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Audience for Message

Why is it necessary to think about the 
audience of the message?audience of the message?

4-10
DMS Manual: pg 4‐3

Audience for Message

Unfamiliar Motorists Will Have Difficulty 
Understanding:

• Local street and highway names

• Abbreviations for local landmarks bridges• Abbreviations for local landmarks, bridges, 
entertainment and recreational facilities

= longer message processing times

4-11
DMS Manual: pg 4‐3

PART 3
Definitions and Message 
D i C id tiDesign Considerations

4-12
DMS Manual: pg 4‐4
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Message Design Considerations

Content: specific information displayed

Length: number of words or characters

Load: number of units of information

Info Unit: answer to a motorist question

Format: order of information units

4-13
DMS Manual: pg 4‐4

Message Content

Motorists want to know:

• What is wrong aheadWhat is wrong ahead

• Where

• What to do

• Reason to follow advice

4-14
DMS Manual: pg 4‐4

Message Length

Constraints:
• Message must fit on DMS
M i l th t ll d b di ti• Maximum length controlled by reading time

• Motorist time shares reading & driving task
• Motorist must read entire DMS message
• Message familiarity enhances reading time

– Reading time longer if unfamiliar
– Reading time shorter if familiar

4-15
DMS Manual: pg 4‐4



DMS Message Design and Display Manual Training Page 4-6

Message Length

8‐word maximum at 55 mph

7‐word maximum at 65 mphp

What if the message is longer than this?

4-16
DMS Manual: pg 4‐5

Message Length

8‐word maximum at 55 mph

7‐word maximum at 65 mphp

If too long, motorists may reduce speed

We should always try to minimize the length 
of the message

4-17
DMS Manual: pg 4‐5

Message Load and Info Unit 

Info
Question Answer Unit
1. What happened ? ACCIDENT 1 Unit1. What happened ? ACCIDENT 1 Unit
2. Where? PAST ROWLAND 1 Unit
3. Who is advisory for? FAIR PARK 1 Unit
4. What is advised? USE FITZHUGH 1 Unit

4 Units

4-18
DMS Manual: pg 4‐6
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Message Load and Info Units

Information Units for Entire Message:
– No more than 4 units for speeds ≥ 35 mph p p

– No more than 5 units for speeds < 35 mph

Information Units in a Message Phase:
– No more than 3 units

Information Units on a Line:
– No more than 2 units

4-19
DMS Manual: pg 4‐7

Message Format

Must place Information Units in the proper 
order to:

• Enhance motorist expectations

• Reduce reading time

• Enhance understanding

4-20
DMS Manual: pg 4‐7

PART 4
Base DMS Message

4-21
DMS Manual: pg 4‐8
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Base DMS Message

The “Base” DMS Message:

• Sum total of all information motorists wantSum total of all information motorists want 
to have 

• Will normally exceed the maximum number 
of information units

• Must normally be reduced in length 

4-22
DMS Manual: pg 4‐8

Base DMS Message

The Base DMS Message Elements

• Incident/Roadwork Descriptor/ p

• Incident/Roadwork Location

• Lanes Affected

• (Closure Descriptor)

• (Location of Closure)

4-23
DMS Manual: pg 4‐8

Base DMS Message

The Base DMS Message Elements (cont’d)

• Effect on Travel

• Audience for Action

• Action

• One Good Reason for Following Action

4-24
DMS Manual: pg 4‐8
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Descriptor Element 

Descriptor element informs motorists of the 
unusual situation

4-25
DMS Manual: pg 4‐8

Location Element 

Location element informs motorists of the 
location of unusual situation

• Must follow the Descriptor

• No need for route number or name if on 
same freeway

4-26
DMS Manual: pg 4‐9

Location Element 

For commuters:

• Reference to street names, exit names or ,
numbers, landmarks

For unfamiliar motorists:

• Reference by distance, exit numbers

4-27
DMS Manual: pg 4‐9
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Location Element

ACCIDENT 

Preferred by Familiar or Unfamiliar Drivers?

familiar
AT ROWLAND

ACCIDENT 

1 MILE

ACCIDENT 

AT EXIT 12

familiar

unfamiliar

both familiar 
and unfamiliar

4-28
DMS Manual: pg 4‐9

Location Element 
Subtle differences in location terms can be 
important
– Near

At– At

– Before

– Past

– From

– Between

4-29DMS Manual: no page number

4-30DMS Manual: no page number
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4-31DMS Manual: no page number

4-32DMS Manual: no page number

4-33DMS Manual: no page number
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4-34DMS Manual: no page number

Lanes Affected Element 

Lanes Affected element gives specific info 
about which lanes or exit ramps are closed 
or blocked

Helps motorists prepare to change to open 
lanes or use another ramp

4-35DMS Manual: pg 4‐10

Closure Descriptor Element 

Closure Descriptor element used in place of 
Incident/Roadwork Descriptor when all 
lanes are closed

4-36DMS Manual: pg 4‐10
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Effect on Travel Element 

Effect on Travel element informs motorist of 
severity of problem

Helps motorist make informed diversion 
decisions

Can imply expected arrival time

4-37DMS Manual: pg 4‐10

Effect on Travel Element 

Delay
• (number) MIN DELAY
• AVOID (number) MIN DELAY
• SAVE (number) MIN

4-38DMS Manual: pg 4‐11

Effect on Travel Element 

Travel Time
• Motorists can measure and refute

d l d• Speed sensors  large errors in congested 
conditions

4-39DMS Manual: pg 4‐12
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Audience for Action Element 

Audience for Action element used only when 
the Action applies to a specific group of 
motorists

Thus, must always be accompanied by an 
Actionmessage element

4-40DMS Manual: pg 4‐13

Audience for Action Element 

The word TRAFFIC with a destination is not 
generally used.  There is one exceptiongenerally used. There is one exception

4-41DMS Manual: pg 4‐14

Action Element 

Action element is necessary because it tells 
motorists what to do

It is best that every incident management 
message have an Action statement

4-42DMS Manual: pg 4‐14
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Good Reason Element 

Motorists must be confident that he/she is 
taking the best course of action

In most cases, the Good Reason is implied

4-43DMS Manual: pg 4‐14

PART 5
Word and Word Phrase 
M i d C it iMeanings and Criteria

4-44DMS Manual: pg 4‐15

Word Meanings & Criteria 
USE ‐ Route that will take motorists to 
destination

TAKE ‐ Directive to begin first “leg” of route

FOLLOW ‐Motorist will be guided by other 
signs

EXIT ‐ Sometimes used as a verb

GO – Not used

4-45DMS Manual: pg 4‐15
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Word Meanings & Criteria 

ROADWORK – shorter than CONSTRUCTION

EXIT – when referring to an off ramp on freeway

RAMP – when referring to an on ramp

NITE – shorter than NIGHT

FOR 1 WEEK – Mon through Fri

WEEKEND – Sat AM to Sun PM

4-46DMS Manual: pg 4‐15

Advance Notification Messages

• Use dates only when necessary

• Use text/number format (i.e., JUN 12)

• Do not repeat month abbreviation (i.e., 

JUN 12 – 15)

• Avoid day/date/time messages because 

it far exceeds information load limits

4-47DMS Manual: pg 4‐17 and TTI Report 0‐4748‐1

PART 6
Diversion/Detour Route 

DescriptorsDescriptors

4-48DMS Manual: pg 4‐19



DMS Message Design and Display Manual Training Page 4-17

Route Characteristic Differences

Presence of electronic or human surveillance

Existing guide signs or trailblazers to freeway

Police and/or traffic control personnel at critical decision / p
points

Incident emergency route plan signing

Roadwork traffic control plan (temporary traffic control 
devices present)

See Tables 4.1 and 4.2 (p. 4‐22)

4-49DMS Manual: pg 4‐19

PART 7
Dynamic Features on DMSsy

4-50DMS Manual: pg 4‐23

Dynamic Features on DMSs

AVOID flashing an 
entire one‐

MAJOR ACCIDENT
AT ROWLAND

phase message LEFT 2 LANES CLOSED

4-51DMS Manual: pg 4‐23
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Dynamic Features on DMSs

AVOID flashing one 
line of a one‐

MAJOR ACCIDENT
AT ROWLAND

LEFT 2 LANES CLOSEDline of a one
phase message

LEFT 2 LANES CLOSED

4-52DMS Manual: pg 4‐23

Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT
AT ROWLAND

LEFT 2 LANES CLOSED

4-53DMS Manual: pg 4‐24

Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT
AT ROWLAND

TUNE TO 530 AMTUNE TO 530 AM

4-54DMS Manual: pg 4‐24
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Designing Base Message: 
Incidents and Roadwork

Modules 5 & 6

Base Message Elements

Incident/Roadwork Descriptor
Incident/Roadwork Location
Lanes ClosedLanes Closed
Effect on Travel
Audience for Action
Action
Good Reason for Following Action

5&6-2DMS Manual: pg 5-1 & 6-1

Lane Closures: DMS Close to 
Incident/Roadwork

5&6-3DMS Manual: pg 5-2 & 6-2
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Incident/Roadwork Descriptor

5&6-4DMS Manual: pg 5-2 & 6-2

Incident/Roadwork Location 

5&6-5DMS Manual: pg 5-3 & 6-3

Lanes Closed

5&6-6
DMS Manual: pg 5-4 & 6-4
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Effect on Travel 

5&6-7DMS Manual: pg 5-5 & 6-5

Action 
Motorists are not advised to take an 

alternative route: No diversion

5&6-8DMS Manual: pg 5-6 & 6-6

Action 
soft diversion

5&6-9DMS Manual: pg 5-7 & 6-7
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Action 
Motorists are advised to take a specific Type 

2 diversion route

5&6-10DMS Manual: pg 5-8 & 6-8

Audience for Action 

5&6-11
DMS Manual: pg 5-9 & 6-9

Good Reason for Following Action

5&6-12DMS Manual: pg 5-10 & 6-10
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DMS Far From 
Incident/Roadwork

Tables differ slightly for Lanes Closed 

5&6-13
DMS Manual: pg 5-4 & 5-13

DMS on Different Freeway

Tables different for Incident Location 

5&6-14DMS Manual: pg 5-3 & 5-22

DMS on Different Freeway

Tables different for Action: No Diversion 

5&6-15
DMS Manual: pg 5-6 & 5-25
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Total Freeway or Ramp 
Closures

5&6-16DMS Manual: pg 5-30 & 6-29

Action: with diversion 

5&6-17DMS Manual: pg 6-35

Action: with diversion 

5&6-18DMS Manual: pg 5-38
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Establishing the Maximum 
Message Length

Module 7

PART 1
Message Length and DMS Viewing 

Distance RequirementsDistance Requirements

7-2DMS Manual: pg 7-1

Required Viewing 
Distances to DMS

• For a given number of info units:  Higher
speeds require higher, legibility distances
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7-3DMS Manual: pg 7-1
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Sight Distance for Lateral 
Offset

• Longer lateral distances require more legibility
distance

400
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0 20 40 60
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7-4DMS Manual: pg 7-2

Lighting Conditions

Factors Reducing Legibility 
Distance to a DMS

7-5DMS Manual: pg 7-2

Sun Position

Factors Reducing Legibility 
Distance to a DMS

7-6DMS Manual: pg 7-2
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Vertical & Horizontal Curvature

Factors Reducing Legibility 
Distance to a DMS

7-7DMS Manual: pg 7-2

Spot obstructions

Factors Reducing Legibility 
Distance to a DMS

7-8DMS Manual: pg 7-2

Rain or fog

Factors Reducing Legibility 
Distance to a DMS

7-9DMS Manual: pg 7-2
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Trucks in the traffic stream

Factors Reducing Legibility 
Distance to a DMS

7-10DMS Manual: pg 7-2

Therefore,
Maximum allowable number of units of 
information may have to be REDUCED

7-11DMS Manual: pg 7-2

PART 2
Maximum Legibility Distances for 

Day & Night OperationsDay & Night Operations

7-12DMS Manual: pg 7-4
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Day & Night
Suggested legibility 

distances

7-13DMS Manual: pg 7-4

Day & Night
Maximum number of 

units of info

7-14DMS Manual: pg 7-5

Reduce Units for Vertical 
Curves

Only necessary in very extreme cases

7-15DMS Manual: pg 7-9
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Reduce Units for 
Horizontal Curves
(Necessary only in extreme cases)

7-16DMS Manual: pg 7-14

Reduce Units for 
Horizontal Curves
(Necessary only in extreme cases)

7-17DMS Manual: pg 7-17

Reduce Units for Rain
Generally rain is insignificant
• As a rule, use maximum values in Table 

7.2

Exception: rainfall over 2 inches per hour
• Reduce units of info in Table 7.2 by 1

7-18DMS Manual: pg 7-18
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Reduce Units for Fog

7-19DMS Manual: pg 7-19

Reduce Units for Large Trucks

7-20DMS Manual: pg 7-22
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Dealing with Long MessagesDealing with Long Messages

Module 8Module 8

PART 1
Splitting Messagesp g g

8-2DMS Manual: pg 8-1

Principles
No more than two frames should be used

8-3DMS Manual: pg 8-1
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Principles
Each frame must be understood by itself

Acceptable Unacceptable

8-4DMS Manual: pg 8-1

Principles
Compatible units of information should be 

displayed on the same frame

A t bl U t blAcceptable Unacceptable

8-5DMS Manual: pg 8-2

Principles
A message line should not contain portions 

of two different units of info

A t bl U t blAcceptable Unacceptable

8-6DMS Manual: pg 8-3
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Principles
Limit of 3 units of info on a single frame at 

high speeds

A t bl U t blAcceptable Unacceptable

8-7

BEST ROUTE
TO DALLAS

USE I-30

I-45  CLOSED 
AT SMITH ST

USE I-30 TO I-35E

DMS Manual: pg 8-4 (example is different than in manual)

PART 2
Approaches to Reducing MessageApproaches to Reducing Message 

Length

8-8DMS Manual: pg 8-5

Reducing Message Length
Delete “Dead” Words
Formatting Messages
Using Abbreviations

8-9DMS Manual: pg 8-5
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Delete Dead Words
Street, Avenue, Boulevard

Ahead

8-10DMS Manual: pg 8-5

Formatting Messages
Order of information units dependent upon 

whether Incident/Roadwork Descriptor
message element is:
• Part of message or• Part of message, or
• Replaced by or combined with Lanes Closed

message element

8-11DMS Manual: pg 8-6

Formatting Messages
Messages with Incident Descriptor
(One Frame)

8-12DMS Manual: pg 8-6
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Formatting Messages
Messages with Incident Descriptor
(Two Frames)

8-13DMS Manual: pg 8-6

Formatting Messages
Similar tables are available for
• Messages with Roadwork Descriptor
• Messages without Incident Descriptor
• Messages without Roadwork Descriptor

8-14DMS Manual: pg 8-7 through 8-9

Using Abbreviations
Acceptable

8-15DMS Manual: pg 8-11
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Using Abbreviations
Unacceptable Terms

8-16DMS Manual: pg 8-12

PART 3
Reducing Message Units of 

Information

8-17DMS Manual: pg 8-13

Reformatting
Units of information can be reduced by:
• Omitting unimportant words
• Omitting redundant information
• Combining Base DMS Message elements

8-18DMS Manual: pg 8-13
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8-19DMS Manual: pg 8-13

PART 4
Reducing Units of Info from BaseReducing Units of Info from Base 

Message

8-20DMS Manual: pg 8-14

Reducing Base Message 
Units

Reduce the number of units of info in the  
Base DMS Message by:

• Applying Initial Reduction Approaches
Th S d R d ti A h• Then Secondary Reduction Approaches
using

• Priority Reduction Principles

8-21DMS Manual: pg 8-14
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Initial Reduction Approaches
Reducing Redundancy in Incident/ 

Roadwork Messages
• Omit reference to same freeway

8-22DMS Manual: pg 8-14

Initial Reduction Approaches
Combining Message Elements for Incident 

Messages
• Combine Incident Descriptor, Location, 

Lanes Affected elementsLanes Affected elements

8-23DMS Manual: pg 8-15

Initial Reduction Approaches

8-24DMS Manual: pg 8-15



DMS Message Design and Display Manual Training Page 8-9

Initial Reduction Approaches
• Combine Location of Closure and Action 

message elements

8-25DMS Manual: pg 8-16

Initial Reduction Approaches
Combining/Replacing Message Elements for 

Roadwork Messages
• Combine/Replace Roadwork Descriptor 

with Lanes Closed elementswith Lanes Closed elements

8-26DMS Manual: pg 8-17

Initial Reduction Approaches

8-27DMS Manual: pg 8-17
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Initial Reduction Approaches
• Combine Roadwork Descriptor, Location

and Lanes Closed message elements

8-28DMS Manual: pg 8-18

Initial Reduction Approaches
• Combining Location of Closure and Action

message elements

8-29DMS Manual: pg 8-18

Secondary Reduction 
Approaches

Reducing Number of Destinations in Action 
Message Element

8-30DMS Manual: pg 8-19
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Priority Reduction Principles

8-31DMS Manual: pg 8-20



 



Final exercises1

Exercises



Final exercises2

Urban Example
A tanker truck overturns on I‐35W southbound just past 

the I‐30 interchange.  All lanes are closed 
southbound beginning at the Rosedale Exit (seesouthbound beginning at the Rosedale Exit (see 
map on next slide)

• What message should be put on a DMS just 
upstream of the closure (DMS #1)?

• What message should be put on a DMS prior to I‐
820 (DMS #2)?

• What message should be put on DMSs on I‐30 
hi I 35W (DMS #3)?approaching I‐35W (DMS #3)?

Assume all DMS can display 3 lines at 18 characters per 
line

DMS #2

DMS #1

DMS #3



Final exercises3

Rural Example
Road repairs are being made in the left lane of I‐
10 eastbound (2 lanes per direction) just past ( p ) j p
the I‐10/I‐20 split in west Texas (see map on 
next page).  The lane closure begins just past 
the curve. 

• What message should be put on a DMS 
located upstream of the I‐10/I‐20 split (3 lines, p / p ( ,
15 characters per line)?

DMS
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DMS MESSAGE DESIGN AND DISPLAY 
TRAINING WORKSHOP 

 
Agenda 

 
 Day 1 

              Duration 
Introductions*  20 Min 
Module 1 30 Min 
Module 2* 30 Min 
Break 20 Min 
Module 3* 45 Min 
Module 4* 75 Min 
Break 20 Min 
Modules 5 & 6* 30 Min 
Module 7* 30 Min 

Day 2 
 
 
Module 8* 30 Min 
Break 20 Min 
Modules 9 & 10 20 Min 
Module 12 10 Min 
Module 14 45 Min 
Break 20 Min 
Final Exercises* 60 Min 
Break 20 Min 
Module 15 10 Min 
Module 16 20 Min 
Module 17 20 Min 
Module 18 5 Min 
Module 19 20 Min 
 
* For a one-day course, these core modules involve 5 hours of instruction. 



 



OBJECTIVE OF MODULE:OBJECTIVE OF MODULE:
•Introduce the DMS Message Design and Display 
Manual
•Introduce key concepts to be covered

DURATION:
•30 Min

POINTS TO ADD:POINTS TO ADD:
•Discuss instructor background
•Query students on name, background, previously 
involvement with DMS and portable changeable 
message signs (PCMS)

1- 1
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POINTS TO ADD:POINTS TO ADD:
•If message is not well designed and understood, public 
impression of TxDOT is degraded

1- 2



POINTS TO ADD:POINTS TO ADD:
•Other ITS components important (fiber, cameras, 
sensors, etc.), but are not readily seen or acknowledged 
by most motorists
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POINTS TO ADD:POINTS TO ADD:
•Content = what’s said in the message
•Format = how the message is organized
•Application = where and how the message is used in a 
particular situationparticular situation 

•Example: whether or not motorists are told if it is a 
“TRUCK ACCIDENT” or just “MAJOR ACCIDENT”
•Preference would be the latter, but some districts 
prefer to use former 
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POINTS TO ADD:POINTS TO ADD:
•Traffic operations affect how  much time a driver will 
have to view a message if the sign is readable from a 
given distance away 

•i.e., dependent on how fast traffic is traveling
•Traffic operations concepts are also needed to assess 
how roadway curvature, large trucks, etc. affect reading 
times
•An understanding of human factors is needed to 
understand how far away drivers can read a DMS andunderstand how far away drivers can read a DMS, and 
how environmental conditions affect this visibility.
•Human factors also come into play in determining how 
much information motorists can process and use to make 
decisions
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POINTS TO ADD:POINTS TO ADD:
•What information motorists want and could use to make 
driving decisions typically exceeds what they could read 
and process from a DMS while driving a vehicle
•Thus, information must be prioritized and limited to what 
they can handle
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POINTS TO ADD:POINTS TO ADD:
•The message designer must limit the amount of 
information presented on the sign so that the time it takes 
to read the message (while driving) is less than the 
maximum time available the sign provides for reading the 
messagemessage
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POINTS TO ADD:POINTS TO ADD:
•Distances traveled during a set period of time are 
dependent on speed

ASK:ASK:
•What will a driver do to give him or her more time to 
read a message? (slow down, possibly creating large 
speed differentials in traffic stream)
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POINT TO ADD:POINT TO ADD:
•Even if the DMS is made extremely large, motorist 
information processing capabilities limit how much 
information can be effectively used while driving
•Generally, we can only keep up to 5 units of information  
straight in our short-term memory
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POINTS TO ADD:POINTS TO ADD:
•We will talk about each of these in more detail later in 
the workshop
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POINTS TO ADD:POINTS TO ADD:
•Some concepts presented may differ from your local 
district practices
•Information presented is based on 30+ years of national 
research and experiences
•Where practices differ from what is in this manual, find 
out why the differences exist
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POINTS TO ADD:POINTS TO ADD:
•Motorist information needs differ depending on where 
they are relative to an incident or roadwork location

ASK:ASK:
•When motorists are just upstream of an incident, what  
options do they have? (None)  What information can they 
react to?

•What the problem is 
•Where it is
•What lane is it in

1- 12



ASK:ASK:
•When motorists are farther upstream of an incident, 
what options do they have? (they could find a different 
route)  What information can they react to?

•What the problem is (helps them assess how bad it 
is)
•Where it is (how it affects their trip)
•How many lanes closed (how bad it is)
•What other route(s) should be used

1- 13



POINTS TO ADD:POINTS TO ADD:
•In some cases, it is important to help motorists on an 
intersecting roadway know that there is a problem 

•It may affect some motorists planning to go that 
way
•Prepares the rest that there may be more traffic, 
weaving, etc. from the traffic that is diverting

1- 14



POINTS TO ADD:
•Part of the manual explains the underlying principles of 
message design (new user)
•Part of the manual provides quick reference look up 
tables for consistent formatting of message elements 
(e perienced sers)(experienced users)
•Part of the manual provides analytical procedures to use 
in high-level message design decisions (managers)

ASK:ASK:
Any questions?

1- 15



 



OBJECTIVE OF MODULE:
Describe the key principles that affect how effective (or 
ineffective) a DMS message will be for a motorist 

DURATION:
30 Mi30 Min

2-1



POINTS TO ADD:POINTS TO ADD:
•If drivers know about something that will happen in 
future, they have much more flexibility in how to respond

2-2



POINTS TO ADD:
•Informing drivers of what they will encounter 
downstream helps them be better prepared to properly 
react

ASK:
•How well can you make snap or immediate decisions?  
Are your decisions and actions usually improved if you 
have some advance warning about the need to make a 
decision or to react?decision or to react?
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POINTS TO ADD:POINTS TO ADD:
•Sometimes, it is necessary to encourage or direct 
drivers to use other routes.  This can reduce traffic 
demand and congestion at the problem location

2-4



POINTS TO ADD:POINTS TO ADD:
•Drivers understand that the signs can be easily changed 
and should reflect what is going on

ASK:ASK:
•What are the challenges to providing up-to-the-minute 
information?
•How do you address these challenges?
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POINTS TO ADD:POINTS TO ADD:
•Drivers want to be able to trust the information so that 
they can make the best decision possible for them

ASK:ASK:
•What are the challenges to providing reliable 
information?
•How do you address these challenges?
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POINTS TO ADD:POINTS TO ADD:
•Accurate and reliable information are similar in meaning, 
but do have subtle differences

ASK:ASK:
•Can you have reliable information that is not accurate? 

•Small time between when a problem occurs and 
when the information is posted on the sign 

•Can you have accurate information that is not reliable?y
•Trying to post travel times that are too precise 
(minutes and seconds), because traffic conditions 
change too fast
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POINTS TO ADD:POINTS TO ADD:
•Relevant implies that the information being presented 
will be useful to a significant portion of motorists viewing 
the sign
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POINTS TO ADD:POINTS TO ADD:
•“Verified” means that it comes from a DOT or other 
trusted source and not just a cell phone call from a driver.  
This is most important when deciding on posting 
messages about an incident (its location, number of 
lanes affected etc ) Automated travel time messageslanes affected, etc.).  Automated travel time messages 
are considered to be verified by the system software, but 
incident alarms created by the software need to be 
verified to determine location, lanes blocked, etc. as well.

ASK:
•What can happen if unverified information is used?

•False alarm (no problem exists)
•Problem location incorrect

2-9
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POINTS TO ADD:POINTS TO ADD:
•None

ASK:
•If it is actually the left lane closed what problems does•If it is actually the left lane closed, what problems does 
that create for the driver?  
•Is that worse than if they had not known anything about 
the problem?
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POINTS TO ADD:POINTS TO ADD:
•Displaying information after the problem has been 
cleared severely weakens TXDOT credibility with the 
motoring public
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POINTS TO ADD:POINTS TO ADD:
•Other examples include messages that support a local 
team (i.e., “GO AGGIES! BEAT XXXX”)

ASK:ASK:
•What should a motorist who sees this sign decide or do? 
(nothing.  Humorous, but totally irrelevant)  
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POINTS TO ADD:POINTS TO ADD:
•This may be a useful message if it is due to an 
unexpected situation (i.e., incident) and is beyond the 
visible range of the congestion.  Once in congestion, it is 
of no use, though
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POINTS TO ADD:POINTS TO ADD:
•None
ASK:
•Would you do anything different if you saw this message 
on your way home?on your way home?
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POINTS TO ADD:POINTS TO ADD:
•None
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POINTS TO ADD:POINTS TO ADD:
•Credibility of this sign was damaged because no one 
checked the contractor’s employee after he was told to 
put a message on the sign.

ASK:
•What does this message say? (Prepare to Stop)

•is this a credible sign? (no, click on red X)s s a c ed b e s g ( o, c c o ed )
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POINTS TO ADD:POINTS TO ADD:
•Posting Spanish messages is not currently common practice 
within TxDOT.

2-17



 



OBJECTIVE OF MODULE:
•Provide an overview of the systems engineering process applied 
to DMS use

DURATION:
45 Mi•45 Min

POINTS TO ADD:
•DMS are tools used to help solve or improve upon problems that 
drivers encounter
•Systems engineering is a well-accepted approach used in many 
disciplines to guide problem resolution procedures. 
•The problem, and information needed to mitigate the problem, 
should dictate what, where, and how DMSs are used
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POINTS TO ADD:
•Note that the overall process is a continuously reinforcing system
•The process is also very dynamic, dependent upon when in the 
process new information is obtained or conditions change
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POINTS TO ADD:
•The better the problem being addressed is understood, the 
better the message that can be created to address it
•It is always important to understand as much about the 
characteristics of the problem as possible.  These are the types of 
things drivers want to knowg
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POINTS TO ADD:
•Verified information is that which comes from a trusted source.  It 
may be from cameras, other DOT personnel, law enforcement, 
etc. 
•Information provided directly from drivers is generally not 
considered verified
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POINTS TO ADD:
•None

ASK
•What types of groups may have a need for specific information 
t t d f th ?targeted for them?

•truck traffic
•traffic destined for a specific venue
• traffic planning to travel on the route in the future
•etc.etc.
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POINTS TO ADD:
•Being more alert and aware of potential trouble may be another 
response, but is harder to observe or measure
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POINTS TO ADD:
•none
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POINTS TO ADD:
•Layout refers to both the location of exits and entrances, 
continuity of alternative routes, and number of possible alternative 
routes
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POINTS TO ADD:
•For some messages, you can manage the degree of response 
by how you choose to display the message
•Changing the content of a message is another way to manage 
the response to reduce driver response

ASK:
•Can all messages be managed in this way? (no)  Which ones 
can? (messages targeting drivers for a particular destination like 
a fair or concert)  Which ones can’t? (messages that indicate an 
incident ahead)incident ahead)
•How could a message content be changed to affect response? 
(i.e., showing the estimated delay to increase delay, remove the 
delay statement to reduce response)

3-9



POINTS TO ADD:
•It is often difficult to know whether a significant number of 
motorists passing a DMS are destined to travel past the incident 
or situation

•ASK•ASK
•How do you decide how far away from the problem you will 
activate DMSs?
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POINTS TO ADD:
•If a permanent DMS is not located in the proper location, or 
cannot present all of the information that needs to be presented, it 
may be necessary to supplement them with portable signs 
(PCMS, static warning signs)
•We do not want to have contradictory information presented on a y p
DMS and on a static sign
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POINTS TO ADD:
•External influences, combined with the characteristics of the 
DMS itself, define how much time a driver has to view and read a 
message
•Some of these are only considered in initial positioning of the 
DMS, others should at least be thought about each time it is used, g

•ASK
•Which items are “one-time” factors, and which are “each time” 
factors? (curvature is a one-time consideration, others may affect 
messages each time the sign is used)messages each time the sign is used)
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POINTS TO ADD:
•These items are what research indicates drivers want to have in 
order to make a driving decision and response to a situation
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POINTS TO ADD:
•None
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POINTS TO ADD:
•Whenever diversion routes are specified, we do not want to put 
drivers in a worse situation than they already are

•ASK
•Why would an operator need to know the current capacityWhy would an operator need to know the current capacity 
constraints when determining what to display? (affects how much 
traffic the diversion route can handle, could affect what the 
operator chooses to put on the message to encourage diversion)
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POINTS TO ADD:
•Turning messages on and off by hand allows operators to be 
more responsive to actual events and conditions, but significantly 
increases operator workload
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POINTS TO ADD:
•On the other hand, having the system turn off messages 
automatically can reduce operator workload and protect against 
“forgetting” to turn it off, but reduces responsiveness of the 
message to conditions
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POINTS TO ADD:
•None
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POINTS TO ADD:
•None

ASK
•What priorities do you establish regarding messages when more 
th it ti i t th t DMS ld b d f ?than one situation exists that DMS could be used for?
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OBJECTIVE OF MODULE:
•Present concepts regarding audience selection, message design 
definitions, concept of a base message, word and word phrase 
meanings

DURATION:DURATION:
•75 Min
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POINTS TO ADD:
•none

4-2



POINTS TO ADD:
•How DMS are used reflect directly on how the public perceives 
TxDOT
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POINTS TO ADD:
•Motorists travel to different locations, see how other agencies 
operate their signs
•Consistency improves performance for both familiar and 
unfamiliar motorists
•Similar in concept to why we standardize signs and markings in•Similar in concept to why we standardize signs and markings in 
the MUTCD
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POINTS TO ADD:
•Time that driver can actually see and read the sign is limited, and 
must be shared with the other driving tasks that must 
continuously be attended to
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POINTS TO ADD:
•Important to only present as much information as drivers can 
effectively read and process while driving

ASK:
If d i d t h h ti t d hil•If a driver does not have enough time to read a message while 

driving, what can he do to give him more time? (slow down)
•If they slow down, what types of problems can that create? 
(speed differentials, higher accident potential)
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POINTS TO ADD:
•The more drivers know about a particular situation and what they 
should do, the better they can react
•Unfortunately, there is usually not enough time available on a 
single DMS to present all of this information to drivers

4-7



POINTS TO ADD:
•There are ways in which the information in a message is 
presented that can make it easier to motorists to understand.  
This will increase the likelihood that motorists will correctly 
interpret the message and act appropriately
•Motorists travel to different locations, see how other agencies , g
operate their signs
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POINTS TO ADD:
•None
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POINTS TO ADD:
•Information needs can much be different for different audiences
•These information needs may have different levels of urgency 
•May have to decide which audience information needs are most 
critical to be met
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POINTS TO ADD:
•Also, unfamiliar motorists will be less likely to make diversion 
decisions based on local hwy names and landmarks provided in 
message (which may be a good thing in some cases)
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POINTS TO ADD:
•None
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POINTS TO ADD:
•Length and Load are obviously related
•Length is important when trying to figure out if the message can 
fit on a given sign 
•Load is important when determining how much information can 
be provided to drivers without overloading thembe provided to drivers without overloading them
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POINTS TO ADD:
•Many times, the reason is implied by knowing what is wrong and 
what to do
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POINTS TO ADD:
•Usually, reading time limits amount of information that can be 
displayed.  However, drivers have upper limits to how much they 
can process at one time (i.e., we can’t just make sign letters 
bigger and put more on them)
•Drivers obtain information from DMS through short (0.5 sec) g ( )
glances to the sign as they drive.  They are not looking at the sign 
the entire time it is legible
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POINTS TO ADD:
•Drivers need 2 seconds per unit of information
•Drivers can only process up to 4 units of information at one time
•Signs are designed to provide legibility distances that meet this 
4-unit maximum, but not for the design driver (what we design for)

ASK:
•If message is longer, what happens?  (drivers slow down to give 
themselves more reading time, drivers incorrectly read message 
and make incorrect decisions or fail to make a decision at all)
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POINTS TO ADD:
Represents having 8 seconds or viewing time of the sign when 
traveling at that speed
Drivers require about 2 seconds per unit of information, or about 1 
second per word.  Given current DMS design characteristics, 
these are good maximums to try and stay below (although it is not g y y ( g
always easy to do)
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POINTS TO ADD:
•As shown here, a unit of information can be 1 or 2 words (and in 
some cases, 3 words).
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POINTS TO ADD:
•If 5 units, good chance that one of the 5 will not be retained and 
used by drivers (exceeds short-term memory capacity of some 
humans)
•Although 2 units can be shown on same lane, they cannot be 
just part of the unit (i.e., start the unit on one line, finish on the j p ( , ,
second, start 2nd unit on the 2nd line, finish on the 3rd line)
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POINTS TO ADD:
•Drivers develop an expectancy of where certain bits of info will 
be found on a sign (like they know where distance info on a guide 
sign will be)
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POINTS TO ADD:
•None
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POINTS TO ADD:
•Base message consists of base message elements in the 
manual
•Identifying all of the elements prior to message design ensures 
that the operator has fully thought through all facets of the 
situation and what types of information a driver might be able to yp g
use to make a better driving decision
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POINTS TO ADD:
•9 points are shown on this slide and next, but those in 
parentheses are only applicable to full roadway closure situations
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POINTS TO ADD:
•none
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POINTS TO ADD:
•Number 1 item always indicated by motorists is to be told what 
the problem is.  It helps them establish expectations about what 
they are likely to encounter
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POINTS TO ADD:
•None
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POINTS TO ADD:
•Most commuters travel without knowing distances (rely on 
names and landmarks)
•Unfamiliar drivers generally have no frame of reference of where 
a street name is relative to their route (unless it is where they 
intended to exit))
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POINTS TO ADD:
•None

ASK:
•Is 1st message for familiar or unfamiliar? (familiar)
•Is 2nd message for familiar or unfamiliar? (unfamiliar)
•Is 3rd message for familiar or unfamiliar? (both)
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POINTS TO ADD:
•Studies have indicated that these terms do consistently imply 
where the problem is located on a facility
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POINTS TO ADD:
•When the term “AT” is used, it implies to motorists that the exit to 
the cross street referenced by the “AT” term may not be available, 
but the entrance ramp past the cross-street would be open and 
available
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POINTS TO ADD:
•The term “PAST” implies to drivers that the exit ramp to the 
location named is open.  However, the entrance ramp past the 
named location is not expected to be available to be used by 
drivers to return to the freeway
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POINTS TO ADD:
•If the term “BEFORE” is used in the location element, the exit 
ramp to the named location is believed not be available, but the 
entrance past that name location is expected to be open and 
available
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POINTS TO ADD:
•When the problem extends over a length of roadway, the 
“FROM” to “TO” terms can be used together
•The exit to the “FROM” location is expected by drivers to be 
open, and the entrance ramp after the “TO” location is also 
expected to be open and beyond the limits of the roadway p p y y
problem
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POINTS TO ADD:
•The terms “BETWEEN” and “AND” work like the “FROM/TO” pair 
to indicate a length of roadway segment
•This pair is longer than “FROM/TO”, so it doesn’t tend to be used 
as much  
•Driver expectations of ramp availability is the same as for the•Driver expectations of ramp availability is the same as for the 
“FROM/TO” combination
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POINTS TO ADD:
•none
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POINTS TO ADD:
•Often, the point where the roadway is closed is a significant 
distance upstream of where the problem is located
•On freeways, this will always be at an exit ramp
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POINTS TO ADD:
•Drivers are looking for information they can use on whether or 
not they should seek another route
•Lanes closed can also imply travel time impacts
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POINTS TO ADD:
•Drivers correctly interpret DELAY to mean additional time 
beyond their normal trip time
•Driver threshold of tolerable delay before seeking a different 
route depends on the network

• If frontage road available (and relatively open) 5• If frontage road available (and relatively open), 5 
minutes or more of delay may yield substantial delay

• W/O frontage roads, generally takes 20 minutes of delay 
before most people will consider diverting

•Very few agencies now using “SAVE XX MIN”.  Some concern 
that it can be misinterpreted by drivers especially if their total tripthat it can be misinterpreted by drivers, especially if their total trip 
time is still longer than normal.  If they do not know how much 
additional delay they would have had, they may refute agency 
claims that they actually saved time by taking the alternative route
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POINTS TO ADD:
•Travel times are desired by motorists
•FHWA encourages display of travel times on DMS (July 2004 
policy memorandum)
•Systems that use spot sensors to measure speed and 
extrapolate to travel times can yield large errors in actual travelextrapolate to travel times can yield large errors in actual travel 
times when conditions are congested
•Fortunately, drivers understand that estimates are 
approximations only.  This can be further emphasized as shown 
(one on left is how Houston formats their message, one on right is 
how San Antonio does it).  Examples of these formats can be ) p
found outside of TX as well
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POINTS TO ADD:
•Special events can often require audience-specific information 

4-40



POINTS TO ADD:
•None

ASK:
•Why does the message on the right require the word 
“TRAFFIC”?“TRAFFIC”?
•What would happen if it was not included in that message? 
(drivers would be confused whether FAIRPARK was the location 
of the accident or the audience who should use FITZHUGH)

4-41



POINTS TO ADD:
•none

4-42



POINTS TO ADD:
•Again, special event messages are often where a good reason is 
beneficial in the message if you want the motorist to make a 
specific action (such as use a different route to the venue)

4-43



POINTS TO ADD:
•none

4-44



POINTS TO ADD:
•USE implies that the motorist need not return back to the original 
route, that the USE route will get them directly to their destination
•TAKE implies additional info is forthcoming, help will exist along 
the way
•FOLLOW implies a trailblazing or other signing will guide all•FOLLOW implies a trailblazing or other signing will guide all 
along the route
•Remember that EXIT is both a noun and a verb.  OK to use as a 
verb (EXIT AT xx), but make sure it is obvious that it is not the 
noun (EXIT xx) that is being referred to

4-45



POINTS TO ADD:
•FOR 1 WEEK does not include weekends
•WEEKEND does not include Friday PM or early Monday morning 
up to peak period

4-46



POINTS TO ADD:
•Dates only when necessary – drivers do not easily translate 
dates into days in the future when they may be traveling
•If “Tomorrow” would work for the message, that would be a better 
choice
•Posting day date and time information about a future event is of•Posting day, date, and time information about a future event is of 
little or no benefit, because drivers cannot process that much info 
correctly

4-47



POINTS TO ADD:
•None

4-48



POINTS TO ADD:
•All of these factors influence what type of information can be 
posted on a message that indicates diversion or detour 
information to drivers
•Specific diversion route information is typically not provided for 
fear of overloading the recommended route (although many g ( g y
drivers will choose a route different than the recommended route 
exactly because of that concern)

4-49



POINTS TO ADD:
•None

4-50



POINTS TO ADD:
•Does not necessarily imply more important info to drivers
•Increases reading time required by drivers (may have to reduce 
amount of information to be provided)
•May also reduce level of comprehension by drivers
N id t t th t d i lik l t “ ” th•No evidence to suggest that drivers are more likely to “see” the 

message if it is flashing (drivers do see messages even when not 
flashing; they may choose to ignore the info regardless of 
whether the message is flashed or not).

4-51



POINTS TO ADD:
•This technique also increases reading time, reduce 
comprehension rate by drivers
•Flashing info may be remembered; however, this comes at a 
price of lower retention rates of the other info 

4-52



POINTS TO ADD:
•This technique also increases reading time over the standard 
practice of dividing the info into two separate phases

4-53



POINTS TO ADD:
•This technique also increases reading time over the standard 
practice of dividing the info into two separate phases

4-54



OBJECTIVE OF MODULE:
Illustrate how the tables in Modules 5 and 6 are used to select 
statements and phrases corresponding to each base message 
element

DURATION:DURATION:
30 Min

5&6-1



POINTS TO ADD:
•These were described in Module 4.  In these modules, tables 
have been prepared to aid selection of appropriate phrase 
formats for each element

5&6-2



POINTS TO ADD:
•Much of the information in Modules 5 and 6 is redundant, 
intended to be used as reference modules to look up 
appropriate/acceptable phrasing of base message elements
•Will review what exists in the portion of the modules that target 
lane closure situations, DMS close to the problem, p

5&6-3



POINTS TO ADD:
•The process in both modules is identical.  Tables have been 
prepared for each of the base message elements previously 
discussed.  The user goes to the appropriate table for each 
element and selects a phrase
•The tables show how the phrase would be displayed on a p p y
permanent DMS and also on a PCMS

5&6-4



POINTS TO ADD:
•For roadwork situations, location of the problem often extends 
over a significant length of roadway (i.e., lanes are closed for 
several miles).  Table 6.2 shows how the “FROM/TO” combination 
of terms are used to define the problem location

5&6-5



POINTS TO ADD:
•When displaying that multiple lanes are closed, consensus of 
panel was to use LEFT or RIGHT x LANES CLOSED

5&6-6



POINTS TO ADD:
•Generally, EXPECT DELAY does not provide much useful info to 
drivers (seen too much, does not imply anything to drivers)
•MAJOR delay, implies 45 minutes of delay or more (to 50 
percent or more of drivers )
•MINOR delay implies 20 minutes of less to most drivers•MINOR delay implies 20 minutes of less to most drivers

ASK:
•If delays are between 20 and 45 minutes, what should be used? 
(if MAJOR is used, drivers are expecting worse conditions than 
th ill t ll t b bl b tt h i th j tthey will actually encounter, probably a better choice than just 
EXPECT DELAY)

5&6-7



POINTS TO ADD:
•Action elements depend on whether or not diversion 
recommendations are to be made (diversion can be hard (forced) 
or soft (encouraged, but not required)
•If no diversion is going to be suggested, these terms are 
suggested for considerationgg

ASK:
•Have you used action statements different than these when 
there is no recommendation to divert?

5&6-8



POINTS TO ADD:
• Many operators like to use the term ALTERNATIVE, but it is 

obviously longer than the word OTHER

ASKASK:
• Have any of you used different terms to encourage drivers to 

use a different route?

5&6-9



POINTS TO ADD:
•From Tables 4.1 and 4.2, a type 2 diversion route has:

•Surveillance (electronic, regular manual checks of 
conditions, etc.)
•Signing that exists to direct motorists how to get back to 
the freeway or to the destination (if it is a diversion route forthe freeway or to the destination (if it is a diversion route for 
a special event, for instance)

5&6-10



POINTS TO ADD:
•Although an audience for action statement is often not used 
because it is implied (i.e., for ALL TRAFFIC), it is worthwhile to 
always think about exactly who the message is targeted for

5&6-11



POINTS TO ADD:
•BEST ROUTE TO is most commonly used in conjunction with 
special events
•Also good practice to at least think about why a driver should 
follow the action recommended.  If it is not obvious from the other 
information, this message element can be very helpful in , g y p
improving driver response

ASK:
•Has anyone ever used a different good reason to follow the 
action in their message?action in their message?

5&6-12



POINTS TO ADD:
•The rest of modules 5 and 6 are formatted in the same way 
(tables for each element)
•There exists a section for DMS far upstream from the incident or 
roadwork, and one for DMS on different roadways that intersect 
with the roadway with the incident or roadworky
•Most of the tables are the same for each DMS location section.  
A few tables do differ slightly, though

ASK:
Wh t i th i diff t b t th LANES CLOSED•What is the primary different between the LANES CLOSED 

terms shown in Table 5.3 and those in Table 5.12? (which lanes 
closed are not shown in 5.12)
•Why not show which lanes are closed far upstream? (no need, 
can create operational problems at upstream interchanges 
because drivers have positioned themselves into open lanes too

5&6-13

because drivers have positioned themselves into open lanes too 
far upstream)



POINTS TO ADD:
•Formatting of info about incident location differs slightly for DMS 
on a different roadway as compared to one on the same roadway

5&6-14



POINTS TO ADD:
•If a DMS is located on a different freeway than where the 
problem is located, there may be a need to encourage drivers not 
to exit and use that cross roadway.  STAY ON xx is therefore 
needed sometimes

5&6-15



POINTS TO ADD:
•Modules 5 and 6 also have sections for total roadway closures. 
Within each section, subsections also exist for DMS close, DMS 
far upstream, and DMS on different roadways

5&6-16



POINTS TO ADD:
•Full roadway closures often require more extensive routing 
information to be provided to motorists.  This will require use of 
EXIT, TAKE, etc. directions to be used 
•A Type 5 diversion route is one with (see Table 4.1):

•Police or traffic controllers at key locations directing traffic•Police or traffic controllers at key locations directing traffic
•Formal incident emergency route signing

5&6-17



POINTS TO ADD:
•Full roadway closures often require more extensive routing 
information to be provided to motorists.  This will require use of 
EXIT, TAKE, etc. directions to be used 
•A Type 5 diversion route is one with (see Table 4.1):

•Police or traffic controllers at key locations directing traffic•Police or traffic controllers at key locations directing traffic
•Formal incident emergency route signing

5&6-18



OBJECTIVE OF MODULE:
Describe the procedures required to determine the maximum 
length of a message a sign, given that sign’s characteristics, 
roadway geometrics, and environmental conditions

DURATION:DURATION:
45 Min

7-1



POINTS TO ADD:
•None

7-2



POINTS TO ADD:
•This assumes that 2 seconds viewing time is needed per unit of 
information presented

ASK:
If i ( d ili diti ) t id th l ibilit•If a sign (under prevailing conditions) cannot provide the legibility 

distance required for a message of a given number of information 
units, what can the operator do? (cut back on the number of 
units)

7-3



POINTS TO ADD:
•If a sign is positioned off to the side of the road, we assume the 
sign is not useful to drivers once it is beyond 10 degrees beyond 
the driver’s line or sight
•This graph indicates how far upstream of the sign this 10 degree 
angle is reached, for a given offset distanceg , g
•For LED signs, their optics are such that they cannot even be 
viewed much beyond a 15 degree angle anyway
•This distance must therefore be subtracted from a sign’s legibility 
distance because this distance is not usable viewing time

7-4



POINTS TO ADD:
• Legibility at night is usually lower than during the day, even 

though it seems as though you can see the sign from farther 
away at night (target distance versus legibility distance)

7-5



POINTS TO ADD:
•Sun positions immediately on the sign face, and directly into the 
driver’s eyes both used to seriously reduce DMS legibility
•With better LEDs now, only sun in the face of the driver is a now 
a problem

7-6



POINTS TO ADD:
•Roadway geometrics are usually not a problem for permanent 
DMS, because they are mounted higher
•PCMS can be adversely affected by these conditions (and 
require reductions to information being presented), but only rarely

7-7



POINTS TO ADD:
•As with roadway geometrics, this is generally not a problem for 
permanent DMS (designers typically check for possible 
obstructions prior to designing and installing the sign)
•Spot obstructions can be a problem for PCMS (equipment or 
materials parked upstream on the shoulder, barriers and traffic p p ,
control devices, etc.)

7-8



POINTS TO ADD:
•None

7-9



POINTS TO ADD:
•Assessing how trucks will affect sign legibility is a complex 
process, since drivers tend to move around large vehicles 
depending on traffic volumes, topography, etc.  It is possible to 
examine how much roadway space is available in between and 
around large trucks that will provide a given amount of viewing 
i itime to a sign

7-10



POINTS TO ADD:
•Important to note that a given sign may not be able to display the 
same amount of information at all times under all conditions

7-11



POINTS TO ADD:
•None

7-12



POINTS TO ADD:
•These are for 18 inch character heights, normal fonts
•Distances are probably less for compressed fonts (depending on 
how the characters are designed)

7-13



POINTS TO ADD:
•The distances on the previous page can be divided by the speed 
of traffic and converted to maximum units of info that can be 
viewed over those distances (assuming 2 sec per unit)

7-14



POINTS TO ADD:
•Permanent DMS not a problem, only a PCMS issue usually
•The units shown are then subtracted from the maximum shown 
in Table 7.2
•Speeds shown are the design speed of the roadway (not 
operating speed)operating speed)
•Note that these only apply if the PCMS is located on an actual 
hill that is obscuring sight distance to the sign

7-15



POINTS TO ADD:
•Horizontal curvature doesn’t really cause problems for overhead 
signs, only PCMS 
•Need to know actual curve radii to accurately estimate how much 
a message would need to be reduced
•Good practical advice – don’t put the PCMS within or just•Good practical advice – don t put the PCMS within or just 
downstream of a sharp curve

7-16



POINTS TO ADD:
•Horizontal curvature doesn’t really cause problems for overhead 
signs, only PCMS 
•Need to know actual curve radii to accurately estimate how much 
a message would need to be reduced
•Good practical advice – don’t put the PCMS within or just•Good practical advice – don t put the PCMS within or just 
downstream of a sharp curve

7-17



POINTS TO ADD:
•Although rain and fog may reduce legibility distance a little, 
people also tend to drive slower in rain and fog

ASKASK:
•What are the key challenges in adjusting messages due to 
weather conditions? (difficult to measure how hard raining, how 
bad fog is, know how long it will be that severe conditions vary 
dramatically from one sign to the next, and change over time very 
quickly)quickly) 

7-18



POINTS TO ADD:
•Once again, only PCMS are susceptible to this 
•Generally, fog must be pretty thick to require adjustment 
(visibility reduced to ¼ mile or less)

7-19



POINTS TO ADD:
•Table 7.17 describes the percentage of drivers who could find a 
space in the traffic stream to read a message of 4 units of 
information on an 8-lane facility
•No guarantees that drivers would react cooperatively to fill in all 
gaps, so values are probably highg p , p y g
•If conditions are where the percentage is down below 80 percent 
or so, may want to think about reducing the length of the 
message

7-20



OBJECTIVE OF MODULE:
•Present concepts on how to take base message elements and 
condense them down to a message that will fit on a sign

DURATION:
30 Mi•30 Min

8-1



POINTS TO ADD:
•None

8-2



POINTS TO ADD:
•Some people refer to them as phases

ASK:
•Have you seen signs with more than 2 frames/phases?  What 
types of problems did you notice with those types of messages? 
(can’t read entire message, if start in middle then difficult to 
correctly understand what is present)

8-3



POINTS TO ADD:
•In second set, driver seeing USE I-610 EAST first doesn’t know 
who the message is for, why they are being told to use that route, 
etc.  
•Even once the other phase is seen, they may get confused and 
may not make the connection between the two phasesy p

8-4



POINTS TO ADD:
•Problem and problem location go together, action and audience 
for action (if different than all traffic)

ASKASK:
•Are there other situations where compatible units would need to 
be kept together? (when action statements consist of 2 or more 
units)

8-5



POINTS TO ADD:
•Information units can span two lines, but do not start second one 
right after the end of the first one (significantly confuses the 
message)
•Drivers tend to “chunk” DMS info by line

8-6



POINTS TO ADD:
•Generally this is not a problem for 3-line DMS
•Bad example also has more than 4 units of info presented in total

8-7



POINTS TO ADD:
•None

8-8



POINTS TO ADD:
•None

8-9



POINTS TO ADD:
•Some operators and agencies like the word AHEAD.  It is always 
implied, however
•Street, Ave, etc. may be needed if two roadways of the same 
name are in the vicinity (one st, other ave, for example)

8-10



POINTS TO ADD:
•None

8-11



POINTS TO ADD:
•If a descriptor phrase is included in the message, the preferred 
format order is as shown
•Sometimes, the need to provide action information may require it 
to be moved up the priority list

8-12



POINTS TO ADD:
•If the message is split into 2 phases and the descriptor phrase is 
used, the preferred order of information is as shown

8-13



POINTS TO ADD:
•Tables are good starting points, but local experience and 
consistency among operators in how things are done is also 
important

8-148-14



POINTS TO ADD:
•Proper abbreviations can ensure that drivers fuly understand a 
message
•Improper use of abbreviations can degrade understanding
•Just because an operator/engineer understands what the 
abbreviation means does not imply that the average motoristabbreviation means does not imply that the average motorist 
does
•Some abbreviations also require “prompt” words to ensure 
comprehension
•If an abbreviation is shown with another word in this table, it 
requires a prompt word (ex MNR MI MAJ EXT)requires a prompt word (ex MNR, MI, MAJ, EXT)

ASK: 
•What other abbreviations require prompt words?

8-158-15



POINTS TO ADD:
•Since not all abbreviations can be tested, Table 8.10 lists those 
which have been tested and failed.  Do not use these
•Most operators and engineers understand eastbound, 
southbound, etc. abbreviations.  The general public does not

8-168-16



POINTS TO ADD:
•None

8-178-17



POINTS TO ADD:
•Use of conversational style for messages is less effective

8-188-18



POINTS TO ADD:
•Good example of how unimportant words (due to, route) and 
redundant information (road closed, construction as 2 problems)

8-198-19



POINTS TO ADD:
•None

8-208-20



POINTS TO ADD:
•None

8-218-21



POINTS TO ADD:
•Some districts put the freeway name on all signs so that a single 
message format can be assigned to multiple signs (and turned off 
all at once)

8-228-22



POINTS TO ADD:
•Both versions are understood by drivers.  The second one takes 
less time to read

8-238-23



POINTS TO ADD:
•In 1st example, combining route with lanes closed and eliminating 
MAJOR ACCIDENT reduces message from 4 units to 2
•In 2nd example, number of units is reduced from 7 units to 3.  
Note that location of problem and action were combined
•In 3rd example problem and location of problem are eliminated in•In 3 example, problem and location of problem are eliminated in 
lieu of lanes closed and closure location

8-248-24



POINTS TO ADD:
•Just the problem and action statement can be combined, so can 
the location of closure and action.  In this example, units are 
reduced from 7 to 3 again

8-258-25



POINTS TO ADD:
•For roadwork situations, presence of other signing allows use of 
just lanes closed and location elements to be used
•Can also use this for incidents, but drivers will probably not be as 
reactive to the sign since they are less sure why the message is 
being displayedg p y

8-268-26



POINTS TO ADD:
•Reduction techniques for roadwork situations are quite similar to 
those for incidents

8-278-27



POINTS TO ADD:
•None

8-288-28



POINTS TO ADD:
•None

8-298-29



POINTS TO ADD:
•None

8-308-30



POINTS TO ADD:
•None

8-318-31



 



OBJECTIVE OF MODULE:
•Tie the various modules together (particularly modules 5&6, 7, 
and 8) by listing all of the steps that would be required to create a 
new message

DURATION:DURATION:
•20 Min

9&10-1



POINTS TO ADD:
•Separate sequences of steps (mostly the same) exist for all three 
of the listed conditions.  The user would go to their particular part 
of interest

9&10-2



POINTS TO ADD:
•Within each part, the steps (again very repetitive) are provided 
for each type of DMS of interest
•Concept of manual is that the operator or manager could go to 
this module, find the correct part, then find the correct DMS, and 
then follow the steps to create a messagep g

9&10-3



POINTS TO ADD:
•None

9&10-4



POINTS TO ADD:
•None

9&10-5



POINTS TO ADD:
•None

9&10-6



POINTS TO ADD:
•None

9&10-79&10-7



POINTS TO ADD:
•“Need” in this context is more closely related to “wants.”  A driver 
would be more likely and more accurately to make a correct 
driving response if they have all of the info in the base message.  
However, they will not necessarily have problems or make 
mistakes if they do not have the information

9&10-89&10-8



POINTS TO ADD:
•None

9&10-99&10-9



POINTS TO ADD:
•None

9&10-109&10-10



POINTS TO ADD:
•None

9&10-119&10-11



POINTS TO ADD:
•None

9&10-129&10-12



POINTS TO ADD:
•None

9&10-139&10-13



POINTS TO ADD:
•None

9&10-149&10-14



POINTS TO ADD:
•None

9&10-159&10-15



 



OBJECTIVE OF MODULE:
•Introduce participants to the tables in the module that can be 
used as good examples

DURATION:
10 Mi•10 Min

12-1



POINTS TO ADD:
•These examples come from all across the U.S.
•They illustrate how a message can be improved, and provide 
bullet lists of rationale behind why the recommended message 
design is preferable to the original (old) message

12-2



POINTS TO ADD:
•Often, a two phase message can be reduced down to a single 
phase and be more effective for motorists

12-3



POINTS TO ADD:
•In other examples, multiple versions of two phase messages are 
shown how they can be improved
•In some instances, multiple approaches to improving the 
messages would work equally well.  In those instances, the 
multiple improved message versions are all shownp p g

12-4



POINTS TO ADD:
•Examples are provided for both incident messages and roadwork 
messages

12-5



POINTS TO ADD:
•None

12-6



OBJECTIVE OF MODULE:
If most participants have not designed a message before, this 
optional module can be shown to illustrate the step-by-step 
procedure to create a message

DURATION:DURATION:
45 Min

14-1



POINTS TO ADD:
•Note that DMS #2 is located several exits upstream of the 
interchange
•The accident is located within the interchange

14-2



POINTS TO ADD:
•None

14-3



POINTS TO ADD:
•None

14-4



POINTS TO ADD:
•None

14-5



POINTS TO ADD:
•None

14-6



POINTS TO ADD:
•None

14-7



POINTS TO ADD:
•None

14-8



POINTS TO ADD:
•None

14-9



POINTS TO ADD:
•None

14-10



POINTS TO ADD:
•None

14-11



POINTS TO ADD:
•None

14-12



POINTS TO ADD:
•None

14-13



POINTS TO ADD:
•None

14-14



POINTS TO ADD:
•None

14-15



POINTS TO ADD:
•None

14-16



POINTS TO ADD:
•None

14-17



POINTS TO ADD:
•None

14-18



POINTS TO ADD:
•None

14-19



POINTS TO ADD:
•None

14-20



POINTS TO ADD:
•None

14-21



POINTS TO ADD:
•None

14-22



POINTS TO ADD:
•None

14-23



POINTS TO ADD:
•None

14-24



POINTS TO ADD:
•None

14-25



POINTS TO ADD:
•None

14-26



POINTS TO ADD:
•None

14-27



POINTS TO ADD:
•None

14-28



POINTS TO ADD:
•None

14-29



POINTS TO ADD:
•None

14-30



POINTS TO ADD:
•None

14-31



POINTS TO ADD:
•None

14-32



POINTS TO ADD:
•None

14-33



POINTS TO ADD:
•None

14-34



POINTS TO ADD:
•None

14-35



POINTS TO ADD:
•None

14-36



POINTS TO ADD:
•None

14-37



POINTS TO ADD:
•None

14-38



POINTS TO ADD:
•None

14-39



POINTS TO ADD:
•None

14-40



POINTS TO ADD:
•None

14-41



POINTS TO ADD:
•None

14-42



OBJECTIVE OF MODULE:
•Summarize general operations during amber and silver alerts, 
highlight research findings that have influenced current message 
protocols being used

DURATION:DURATION:
•10 Min

15-1



POINTS TO ADD:
•None

15-2



POINTS TO ADD:
•Driver surveys indicate this is the priority of information desired 

15-3



POINTS TO ADD:
•Some drivers confused amber alert with homeland security 
threat levels (change to Kidnapped Child)
•Missing child implied that foul play was not expected.  Thus, is 
an appropriate term for a silver alert when an elderly person 
cannot be located

15-4



POINTS TO ADD:
•Although drivers say they can, very few can distinguish between 
vehicle make
•General vehicle types work best (auto, van, pickup, etc.)

15-5



POINTS TO ADD:
•Amber alert messages far exceed the recommended maximum # 
of units for a message
•These are PSA type messages, not those that require immediate 
driver decisions and actions
•It should be remembered that drivers will not likely be able to•It should be remembered that drivers will not likely be able to 
recall much of the info even a few seconds after passing the sign

15-6



POINTS TO ADD:
•None

15-7



POINTS TO ADD:
•For areas with an HAR system, this may be the most effective 
way to get information out to drivers

15-815-8



OBJECTIVE OF MODULE:
•Summarize general operations and recommended messages for 
major catastrophes 

DURATION:
15 Mi•15 Min

16-1



POINTS TO ADD:
•TxDOT serves in a support role when emergency conditions 
occur

16-2



16-3



POINTS TO ADD:
•Principles of message design remain the same

16-4



16-5



16-6



POINTS TO ADD:
•Information on next few slides is not in manual.  Result of TxDOT 
research project 0-4962

16-7



POINTS TO ADD:
•This is the recommended phase during stage 1 

16-816-8



POINTS TO ADD:
•Phase 2 examples of messages that can be used to create a 
library or rotation of messages throughout the season

16-916-9



POINTS TO ADD:
•Phase 1 for all messages during this stage

16-1016-10



POINTS TO ADD:
•Phase 2 examples that can be used to create a library or rotation 
of messages during this stage

16-1116-11



POINTS TO ADD:
•Phase 1 of message during this stage

16-1216-12



POINTS TO ADD:
•Phase 1 examples that can be used during this stage  
•In the second box on the left, only one of the location options in 
the bottom line would be used
•Last message on left would be appropriate when shoulder lanes 
have been activated for evacuationhave been activated  for evacuation 

16-1316-13



POINTS TO ADD:
•There are two possible phase 1 message options during this 
phase. The first one listed is a general warning.  The second is an 
example if there are specific warnings or conditions to advise 
drivers about
•Right side are phase 2 message examples.  Any of these can be g p g p y
mixed with either phase 1 example

16-1416-14



OBJECTIVE OF MODULE:
•Summarize recommendations regarding messages to warn 
about high water and flooding conditions

DURATION:
15 Mi•15 Min

17-1



POINTS TO ADD:
•On high-speed facilities, standing water can be hazardous for 
drivers.  Drivers want to be notified if standing water exists, and 
whether it is ok to drive through (if across all lanes)

17-2



POINTS TO ADD:
•None

17-3



POINTS TO ADD:
•The overall message format for water on road messages is the 
same as for incident and roadwork messages (problem, location, 
action)

17-4



POINTS TO ADD:
•None

17-5



POINTS TO ADD:
•Location terms previously discussed also apply in this module

17-6



POINTS TO ADD:
N•None

17-7



POINTS TO ADD:
•None

ASK:
•Do you use any other types of action statements for water on 

d diti ?road conditions?
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POINTS TO ADD:
•If roadway is flooded, road closure messages are similar to those 
for total road closures for incidents or roadwork
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OBJECTIVE:
•Illustrate common messages used to support ozone action days

DURATION:
•5 Min

18-1



POINTS TO ADD:
•None

18-2



POINTS TO ADD:
•None

18-3



 



OBJECTIVE OF MODULE:
•Summarize recommendations regarding design of special event 
message

DURATION:
15 Mi•15 Min

19-1



POINTS TO ADD:
•None

19-2



POINTS TO ADD:
•Recurrent events at permanent venues allows operators to 
“tweak” plans after each occurrence and evolve a plan that is 
most effective (also develops driver expectancy)
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POINTS TO ADD:
•None

19-4



POINTS TO ADD:
•For special events signing, display of audience as top line of 
message is recommended
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POINTS TO ADD:
•None

19-6



POINTS TO ADD:
•None

19-7



 



OBJECTIVE:
•Allow participants to utilize concepts presented in workshop to create 
messages for various hypothetical situations

DURATION:
1 h•1 hour

Final Ex-1



POINTS TO ADD:
•None

Final Ex-2



POINTS TO ADD:
•Note that the DMS of interest on I-30 are outside of the I-820 loop.

Final Ex-3



POINTS TO ADD:
•This slide is not provided in the student workbooks.
•Information on this DMS is likely to be most useful to local drivers.  
However, indicating that the freeway is closed will tell most familiar 
drivers that they need to find another route to their destination if 
possible.  p
•At some point, it is likely that law enforcement will implement a 
complete detour onto the frontage road around the incident.  Since 
telling familiar drivers that the freeway is closed will encourage 
diversion, it would be best if those unfamiliar drivers who reach the 
incident location simply followed that detour rather than try to find their 

d th bl N tif i th th t th i d t town way around the problem.  Notifying them that there is a detour to 
follow will reduce their anxiety about what they should do.  

Final Ex-4



POINTS TO ADD:
•This slide is not in the student notebooks.
•It is possible to identify the problem, location, and effect on traffic in 
different ways on a single phase.  However, if one allows the driver to 
recognize that a FREEWAY CLOSED condition will generate large 
delays, one can avoid using an effect on traffic statement, and provide a y g p
preferred action instead, as in the 2nd one-phase example.
•For DMS far upstream and a severe problem such as this, it would be 
most beneficial if any traffic could be diverted as far away from the 
incident as possible.  Identifying a specific audience and a specific route 
gives the driver more information and confidence to follow that 
i f ti It h ld b t d th t d i d ti d b d Winformation.  It should be noted that drivers destined beyond Waco 
(Austin, San Antonio, etc.) will understand that the message applies to 
them as well.  These drivers are also less likely to know exactly where 
Rosedale is, and so will not likely try to find another route around the 
problem. Indicating that the problem is beyond a major interchange (I-
30) is also helpful to those drivers (familiar and unfamiliar) who had ) p ( )
planned to exit at that interchange to know that the interchange is open.  

Final Ex-5



POINTS TO ADD:
•Remember that this slide is not in the student workbooks.
•The goals are similar to those for DMS #2.  However, since the problem 
is not on the drivers roadway, the audience for the message must be 
identified.  In the top examples, this means that a unit of information 
must be used (compare these messages to the #2 signs).( p g g )
•For the preferred message, the “USE OTHER ROUTES, AVOID 
MAJOR DELAYS” message could work well for DMS inside the I-820 
loop.  However, it would be more beneficial to encourage non-local 
drivers from entering the downtown area, which is why WACO TRAFFIC 
are encouraged to use the alternate route.  

Final Ex-6



POINTS TO ADD:
•None

Final Ex-7



POINTS TO ADD:
•Note that the advance warning signs for the lane closure will extend 
upstream into the I-10/I-20 split.  Most likely, they will say “LEFT LANE 
CLOSED” 
•Also, the DMS is located prior to the widening of I-10 for the split, so 
there is only two lanes.  y

Final Ex-8



POINTS TO ADD:
•Remember that this slide is not included in the student workbooks.

•Using “LEFT LANE CLOSED” upstream on the DMS could cause 
confusion for drivers, since the left lane would be the one destined for I-
2020
•Although motorists normally assume the problem (ROADWORK) is on 
the roadway they are on if a roadway is not specified, it is less clear at 
major freeway splits.  
•Consequently, in this example, it may be necessary to indicate which 
roadway the roadwork is located (i e the audience of the message) itsroadway the roadwork is located (i.e., the audience of the message), its 
location (past I-20), and that it involved a lane closure (so they expect 
additional signing about which lane is closed).  Remind them it is not 
necessary to tell them which lane is closed far upstream.

Final Ex-9
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