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Principles of DMS

Operations
Module 2

2-1

DMSs are used to manage traffic
by displaying:
« Early warning
messages

DMS Manual: pg 2-1

DMSs are used to manage traffic

by displaying:
. i
s \
= X TANES
Y ANGY

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

« Alternative routing
messages

2-4
DMS Manual: pg 2-1

What Motorists Expect From
DMSs

 Up-to-the-minute information

DMS Manual: pg 2-2 25

What Motorists Expect From
DMSs

* Reliable information

DMS Manual: pg 2-2 26
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What Motorists Expect From
DMSs

* Accurate information

DMS Manual: pg 2-2 27

What Motorists Expect From
DMSs

* Relevant information

DMS Manual: pg 2-2 28

Credibility Is Critical!

Never display specific traffic information
before it is verified

DMS Manual: pg 2-2 29
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How Is Credibility Damaged?

By displaying messages that are:
— Inaccurate

RT LANE
CLOSED
AHEAD

DMS Manual: pg 2-2

How Is Credibility Damaged?

By displaying messages that are:
— Inaccurate
— Not current ACCIDENT
1 MILE

DMS Manual: pg 2-2

How Is Credibility Damaged?

By displaying messages that are:
— Inaccurate
— Not current
— Irrelevant

DMS Manual: pg 2-2
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How Is Credibility Damaged?

By displaying messages that are:

— Inaccurate

— Not current CAUTION

— Irrelevant CONGESTION
; AHEAD

— Obvious

DMS Manual: pg 2-2

How Is Credibility Damaged?

By displaying messages that

are:

— Inaccurate EXPECT

— Not current 1 MIN DELAY
— Irrelevant AHEAD

— Obvious

— Trivial

DMS Manual: pg 2-2

How Is Credibility Damaged?

By displaying messages that are:
— Inaccurate
— Not current
— Irrelevant
— Obvious
— Trivial
— Incorrect (especially numbers)

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

DMS Manual: no page reference
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DMS Operating
Fundamentals

Module 3

DMS Operating Fundamentals

Continuously changing information
ontinuously changing informatior

4'| Determine the purpose of using a DMS |

—-| Determine which DNJI'S is (are) appropriate |
4>| Determine what to £|splay on the DMS |
—-| Determine how long ‘J.D display the message |
4—| Resolve any message siﬁning conflicts that exist |

DMS Manual: pg 3-1 32

Determine Purpose

What is the problem | 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

DMS Manual: pg 3-2 33
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Determine Purpose

What verified information do | have?
* Incident

» Conditions on primary route
 Conditions on diversion route

DMS Manual: pg 3-2 34

Determine Purpose

Who is the audience for the DMS
message?

« All users of the freeway
« Select group

DMS Manual: pg 3-3 35

Determine Purpose

What type of driver response is desired?
* Reduce speed

* Move out of blocked/closed lane

» Take another route

DMS Manual: pg 3-3 36

DMS Message Design and Display Manual Training Page 3-2



Determine Purpose

What type of driver response is desired?
* Reduce speed

* Move out of blocked/closed lane

» Take another route

Effective messages encourage driver response

DMS Manual: pg 3-3 37

Determine Purpose

Where should the response take place?

» Type of response desired

« Layout of the roadway system

» Type and severity of problem

« Existing guidance along alternative route

DMS Manual: pg 3-3 38

Determine Purpose

What degree of response is desired?

« Keep message displayed for more
response

» Turn message off for less response

DMS Manual: pg 3-4 39
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Determine Appropriate DMSs

Proximity of DMSs to problem

Questions:

» Expected problem longer than
expected travel time?

« Significant number of motorists
passing sign?

DMS Manual: pg 3-4

Determine Appropriate DMSs

Characteristics of DMS hardware

« Type of sign

* Number of lines

« Number of characters per line

« Need to move portable signs in place
« Relationship to info on static signs

DMS Manual: pg 3-4

Determine Appropriate DMSs

External Influences

« Traffic speed

Vertical/ horizontal curves
« Sun position

« Guide signs

 Rain or fog

DMS Manual: pg 3-5
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Determine What to Display

Base information needs and DMS message
» Type of problem

« Location of problem

* Lanes affected

* Location of lane closure

« Effect on Travel

DMS Manual: pg 3-5

Determine What to Display

Base information needs and DMS message
« Audience for message

« Proper response or driving action by
motorist

« Reason to follow recommended driving
action

DMS Manual: pg 3-5

Determine What to Display

On diversion routes, operator must know:
* Current traffic conditions

« Current traffic capacity constraints

« Guide sign information

DMS Manual: pg 3-6
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Determine Duration of Display

Off-peak

» May be desirable to turn message off by
hand

DMS 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

DMS 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

DMS 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

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

Module 4

PART 1
Overview of Issues

DMS Manual: pg 4-1

Overview of DMS Issues

Direct link with motoring public

Effective Messages Poorly Designed Message

\
A B
Ny X

DMS Manual: pg 4-1 .
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Overview of DMS Issues

Direct link with motoring public

Messages must be standard and consistent

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

DMS Manual: pg 4-1

Overview of DMS Issues

Message length controlled by exposure time

\¢

{

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

SN l‘ﬁ
SN

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

o\

A
~
|

DMS Manual: pg 4-2

PART 2

Selecting an Audience

DMS Manual: pg 4-3
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Audience for Message

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

DMS Manual: pg 4-3

Audience for Message

Unfamiliar Motorists Will Have Difficulty

Understanding:

* Local street and highway names
* Abbreviations for local landmarks, bridges,

entertainment and recreational facilities

= longer message processing times

DMS Manual: pg 4-3

PART 3
Definitions and Message

Design Considerations

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

DMS Manual: pg 4-4

Message Content

Motorists want to know:
¢ What is wrong ahead

¢ Where

¢ What to do

* Reason to follow advice

DMS Manual: pg 4-4

Message Length

Constraints:

Message must fit on DMS

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

DMS Manual: pg 4-4
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Message Length

8-word maximum at 55 mph

7-word maximum at 65 mph

What if the message is longer than this?

DMS Manual: pg 4-5

Message Length

8-word maximum at 55 mph

7-word maximum at 65 mph
If too long, motorists may reduce speed

We should always try to minimize the length
of the message

DMS Manual: pg 4-5

Message Load and Info Unit

Info
Question Answer Unit
1. 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

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
— 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

DMS Manual: pg 4-7

Message Format

Must place Information Units in the proper

order to:
* Enhance motorist expectations

* Reduce reading time

e Enhance understanding

DMS Manual: pg 4-7

PART 4

Base DMS Message

DMS Manual: pg 4-8
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Base DMS Message

The “Base” DMS Message:

¢ Sum total of all information motorists want
to have

e Will normally exceed the maximum number
of information units

* Must normally be reduced in length

DMS Manual: pg 4-8

Base DMS Message

The Base DMS Message Elements

* Incident/Roadwork Descriptor
* Incident/Roadwork Location

¢ Lanes Affected

¢ (Closure Descriptor)
* (Location of Closure)

DMS Manual: pg 4-8

Base DMS Message

The Base DMS Message Elements (cont’d)

¢ Effect on Travel
¢ Audience for Action

e Action

* One Good Reason for Following Action

DMS Manual: pg 4-8
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Descriptor Element

Descriptor element informs motorists of the

unusual situation

DMS Manual: pg 4-8

Location Element

Location element informs motorists of the

location of unusual situation
e Must follow the Descriptor

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

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

DMS Manual: pg 4-9

DMS Message Design and Display Manual Training Page 4-9



Preferred by Familiar or Unfamiliar Drivers?

familiar

unfamiliar

both familiar
and unfamiliar

DMS Manual: pg 4-9

Location Element

ACCIDENT
AT ROWLAND

ACCIDENT
1MILE

ACCIDENT
AT EXIT 12

— Near
— At

— Before
— Past

— From

— Between

DMS Manual: no page number

Location Element

Subtle differences in location terms can be
important

DMS Manual: no page number
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DMS Manual: no page number 431
DMS Manual: no page number 432
AUSTIN
- el 5
LN
__MLK Bl
DMS Manual: no page number 433
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AUSTIN

DMS 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

DMS Manual: pg 4-10

Closure Descriptor Element

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

DMS 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

DMS Manual: pg 4-10

Effect on Travel Element

Delay

¢ (number) MIN DELAY

e AVOID (number) MIN DELAY
e SAVE (number) MIN

ACCIDENT ACCIDENT ACCIDENT
AT EXIT 12 ATEXIT 12 ATEXIT12
20 MIN DELAY USE ROUTE 46 USE ROUTE 46
USE ROUTE 46 AVOID 20 MIN DELAY SAVE 20 MIN
Example of Example of le of
X MIN DELAY* “AVOID X MIN DELAY* SAVEX MIN®

DMS Manual: pg 4-11

Effect on Travel Element

Travel Time
* Motorists can measure and refute
e Speed sensors = large errors in congested

conditions
TRAVEL TIME TRAVEL TIME
TO DOWNTOWN TO DOWNTOWN
812 MINS

10 MIN AT 8:20

DMS 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
Action message element

DMS Manual: pg 4-13

Audience for Action Element

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

MAJOR ACCIDENT
LT
ki — Al Al Al -
FAIR PARK USE FITZHUGH
USE FITZHUGH
“TRAFFIC" not required “TRAFFIC" required

DMS 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

DMS 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

DMS Manual: pg 4-14

PART 5
Word and Word Phrase
Meanings and Criteria

DMS 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

DMS 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

DMS 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

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

PART 6
Diversion/Detour Route
Descriptors

DMS Manual: pg 4-19
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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
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)

DMS Manual: pg 4-19

PART 7
Dynamic Features on DMSs

DMS Manual: pg 4-23

Dynamic Features on DMSs

AVO“_D flashing an MAJOR ACCIDENT
entire one- AT ROWLAND
phase message LEFT 2 LANES CLOSED

DMS Manual: pg 4-23
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Dynamic Features on DMSs

AVOID flashing one MAJOR ACCIDENT
. i AT ROWLAND
line of a one LEFT 2 LANES CLOSED

phase message

DMS Manual: pg 4-23

Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT
AT ROWLAND
LEFT 2 LANES CLOSED

DMS Manual: pg 4-24

Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT
AT ROWLAND
TUNE TO 530 AM

DMS 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 Closed

Effect on Travel
Audience for Action

Action
Good Reason for Following Action

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

Lane Closures: DMS Close to

Incident/Roadwork

DMS Manual: pg 5-2 & 6-2 5&6-3

DMS Message Design and Display Manual Training Page 5&6 - 1



Incident/Roadwork Descriptor

Lars Sigay

ACCHDENT
ACCEDENT AJSEAD

CIDERT
MINGR ACCIDENT

Tabi 1. RIFTORS
DMS 0N SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

ACCHNENT | AHEAD

MINOGR | ACCIHENT

STALLED VEHICLE STALLED | VEIBCLE
ICLE FIRE VEHICLE | FIRE
FLEL SFILL FLEL|SPILL

DMS Manual: pg 5-2 & 6-2

Tabde 1 ACCEFTARLE R0UDNGRK 0WSCRIPTORS
DM ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

TN
i e s il

Incident/Roadwork Location

BARS FOR AOADRORE LOCATION
BELATIVELY £ LOSE TH0 b ADVOREK

e a2 WL EPTABLE

[

TMRE rary VMILE CaNEADy
AT WAL
L rp— AT [ghweg sieet mama]
d -
BETORE [Ny, mrvermama BEFORLE | g, st mam]

it BEFORE
PAST [y, v mime]

PAST | igheas, smeet mime]
rAsT

GVER Mighmy, vt mime |

-

O LEFT | SHOULDER.
O RIGHT | SHOULDRR

O WA LS

VR iy, et s

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

Lanes Closed

Toble 63 ACCEFTARLE TERMS FOR LAVES CLOSED
DS 0% SAME FREEWAY ANI RELATIVELY CLOSE T0 ROADWORK

DMS Manual: pg 5-4 & 6-4

Lz gy
[CENTER LANE CLOSED

T jmmtar] LANES CLOSED LANES | CLOSED

s

I e

5&6-6
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Effect on Travel

Table 5.4 TERMS FOR EFFECT ON TRAVEL
DMS 0% SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

e Skemy Enciails Siem
EXPECT DELAY EXPECT | DELAY
EXPECT MANR DELAY EXPECT | MAJOR | DELAY
EXPECT MINOR DELAY EXPECT | MINOR | DELAY
T spas:

Tabde dd ACCEFEABLE TERMS PO EFFECT 00 TRADEL
TV 0% SAME FREEWAY AND HELATIVELY CLOSE T0 ROADWORK

DMS Manual: pg 5-5 & 6-5 586-7

Action
Motorists are not advised to take an
alternative route: No diversion

Tabie 3.3 TERMS FOR ACTION.

DMS 0% SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

MOTORISTS ARE NOT ADVISED T0 TAKE AN ALTERNATIVE ROUTE-
N BIVERSION ACTION

Lares Bigss Eermabis Siem

BE PREPARED TO STOP BE | REFARED | TO 5TOF
USE CALTION LISE | CALTION

T o £

Table 68 WCULFTANLE THRALS AR T TTE
DS 0% SAME FREEW A% 450 RELAT CLOSE T0 RAABWSHE
VNITRISTS ARE NI AD WTERS ATIVE Rabt TE
v v

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

Action
soft diversion

Table 5.6 TERMS FOR ACTION
DMS 0% SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
MOTORISTS ARE ADVISED

T TAKE AN ALTERNATIVE ROUTE-
BIVERSION
Laras dgny [Parlabis Ssas
USE OTHER ROUTES USE| OTHER | ROUTES
T i pa

Tabls 6 ACCEPTABLE TERMS FOR AETION

BVIS 0% SAVE FREEWAY AN RELATIVELY CLOSE T0 RO ADWORK

ANPFERESES ARE ADPISED 14 FARE AN ALTERNETVE BOUTE-
SOFT DVERSION

DMS Manual: pg 57 & 67 586-9

DMS Message Design and Display Manual Training

Page 5&6 - 3



Action

2 diversion route

Motorists are advised to take a specific Type

Table 8.7 ACCEFTABLE TERNS FOR ACTION
DS 0% SAME FREEWAY RUT RELATIVELY FAR FROM INCIDENT
TORISTS ARE ADVISED T TAKE A TYFE I BIVERSION ROUTE

Laces Siens Esstable Siges

EXIT AND USHE vy foarding direction] EXIT | AN USE | freay] frandinal dinection]
UISE [ty feardimsl direciiom] UISE | [rorwey] fearuinad direetion]

TUNE RATHO T frumber] AM TUNE | RAIHO | TO fomenber AM

e 0.7 ALLEPTABLE TERMS FUR AC IOV

Tal
UM 0% SAME FREEW AY AN RELATIVELY CLUSE TO RUADTORK
WOTORISTS ARE ADVISED T TAKE 4 TIPE I INVERSAIY RO0TE

DMS Manual: pg 5-8 & 6-8

5&6-10

Audience for Action

Tebia .0 THRMS FOR ALDIERCE FOR ACTION
NS O SAME FIEEWAY AMD RELATIVELY CLOSE Ti) INCIDENT

o
u
ALL TRLCKS

Lacse sy Exabl sicm

[pbear v mams oot e ey v sams) ol descron

[, e ] st dregion] TRAFFIC (e, et ] st e | TRAFFIC

e o ity oo ] i g i ]

e o rent, st atecon] [ it venr

[ f i, ki | e o b, par, sk |

T e ipieter P — TO gy, e il drscion]

T e ok o ] TO e o ity o ]

T e o . sk 1 | o]

ALL THARYR AL TRATTIC T D R
jrre ey e AV FRELTAY AND RELATIVELY C1ORE T ROABUORK

DMS Manual: pg 5-9 & 6-9

5&6-11

Table 5.9 TERMS FOR GOOD REASON FOR FOLLOWING THE ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Laret Siem Esciakie Sizm

AVOHD DELAY AVOID | DELAY

AVOHD MAJOR DELAY AVOHD | MAJOR | DELAY

SAVE fsmmberi MINUTES SAVE | fmmber MIN

BEST ROUTE TO fdrtination BEST | ROUTE TO | fulesnimation

N

Good Reason for Following Action

Tabde 8 ACCEFTANLE TERVS POR GOGD BEASON FOR FOLLOW NG TIE AC TN
DALS 0% SAME FIREFWAY AT RELATIVELY £ 0SE To ROABRGRK

DMS Manual: pg 5-10 & 6-10

5&6-12
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DMS Far From

Incident/Roadwork

Tables differ slightly for Lanes Closed

Tabie 2. TR FOR EANES CLOBED
M 0 SAME FREEWAY AND RELATIVELY CLOSE T0 ISCIDENT

LIFT Lada CLomD
LEST femmbar] LANES CLOSIT:

RHT LANE CLOSED
Fach

T fommber | LAMES 10}

EXET T oy, et e CLOSED) L

Table £.17 TERMS CHLLAVES £ LOSED
- % SAME TREETNAN BT RELATIVEL UL B 101

e 34

DMS Manual: pg 5-4 & 5-13
586-13

DMS on Different Freeway

Tables different for Incident Location

Toble 5.3 TERMS POR IVCTIRNT | TIOY Table 230 TEHMS FOR OVCUWENT EOCATIOY
BME O SAME FRETWAY ANB RELATIVELY CLOSE 10 INCIBENT DAIS 0% BIFFERENT FREEWAY TIAN INCIDENT
1MILE CaEaty TMILE (aE
e MILES G4HEATS s MILES GANEALY
wan e
AT (e, svet mame] AF| g o mame]
T
BETORE gy, ot s UL | (g, ot same]
BEFORE i BEF
PAST ey, s ] TAST | [highess eet mime]
rast rasT o
N LEFT SOULDER L
O RIGHT SHOLEDER O RIGHT | SHOULDER
o s O | MAIN LS
[ Ty s — oVER S

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

DMS on Different Freeway

Tables different for Action: No Diversion

Table 3.5 TERMS FOR ACTION

DMS 0 SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
4D T TAKE ROUTE-
0 BIVERSION ACTION

Lestren Burtable Stemy

HE PREPARED TO STOP B | REPARED | TO STOP

USE CALTION USE | CAUTION

T it s sous

T BN AR AT Ty
THREEWAY THAS 1% BIENT
ALTERNATIIE ROUTE

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

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

Action: with diversion

Tole s 2 A4 CEFTARLE TERVS BOR 16 00
B % S AN FREEW AY AN RELATIVELY
WFTORISTS ARE ABY TS Te8 TARE 4 SPECIFNC TIRE

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

Action: with diversion

i e i o g 1 gl e B VM

DMS Manual: pg 5-38 586-18
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Establishing the Maximum
Message Length

Module 7

PART 1
Message Length and DMS Viewing
Distance Requirements

DMS Manual: pg 7-1 7-2

Required Viewing
Distances to DMS

« For a given number of info units: Higher
speeds require higher, legibility distances

g 1000
c
£
8 750
a
) L |35 mph
S2 s —-a--55mph
g --%-- 65 mph
3 250 i?:s: —+—75 mph
El
g
& 0 T T T

0 1 2 3 4

Number of Units of Information
DMS Manual: pg 7-1 7-3

DMS Operations Manual Training
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Sight Distance for Lateral

« Longer lateral distances require more legibility
distance
3 400
§ ~ 300
3
;'; g 200
g 5 100
: : ‘
0 20 40 60
Offset Between Motorist and VMS (ft)

DMS Manual: pg 7-2 7-4

Factors Reducing Legibility
Distance to a DMS

Lighting Conditions

DMS Manual: pg 7-2 7-5

Factors Reducing Legibility
Distance to a DMS

Sun Position

7-6

DMS Manual: pg 7-2
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Factors Reducing Legibility

Distance to a DMS
Vertical & Horizontal Curvature

DMS Manual: pg 7-2 77

Factors Reducing Legibility

Distance to a DMS

Spot obstructions

DMS Manual: pg 7-2 7-8

Factors Reducing Legibility

Distance to a DMS

Rain or fog

DMS Manual: pg 7-2 79

DMS Operations Manual Training Page 7-3



Factors Reducing Legibility
Distance to a DMS

Trucks in the traffic stream

DMS Manual: pg 7-2 7-10

Therefore,

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

DMS Manual: pg 7-2 7-11

PART 2
Maximum Legibility Distances for
Day & Night Operations

DMS Manual: pg 7-4 712

DMS Operations Manual Training
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Day & Night

Suggested legibility

distances
Table 7.1 Suggested DMS Legibility Distai Use in Message Design {ft)
Light-Emitting Incandescent
Condition Diode* Fiberoptic Bulb Reflective Disk

Mid-Day 8O0 700 700 T00
"ashout 800 T00 T00 400
Bl:kli%i 600 400 400 200
Mighttime 00 H00 600 350

Valid enly for the newer i dram i oquivalent) LEDs

DMS Manual: pg 7-4 7-13
Maximum number of
units of info
Table 7.1 Maximum Number of Uniis of Isformation in DMS Message
(Bave Mazimum Messape Lemgth)
Condition Light Eminting Dlode® Fiberoptic Bulb Reflective Diak
035 | 3655 | 5670 | 035 | 3658 | 5670 | 035 | 3655 | 5670 | 035 | 3655 | 560
mph | mph | mph | mph | mph | mph | mph | mph | mph | smph | sph h
Mk D ‘units | & units | 4 units | § units | & units | 3 usats | 5 wnits | & nits | 3 cnits | S units | & units | 3 units
Washow wnits | 4 wnits | 4 units | S units | 4 units units | § wnits | 4 wnits | 3 units | 4 units | 3 units | 3 units
Backlaght wnits | 4 units | Juniis | 4units | 3wty | Jueits | 4 enies | 3enits | 2 ynits | 3 units | 1 wnit | 1 et
Nightime units | 4 wnits | 3 units | 4 units | 3 units units | 4 wnits | 3enits | 3 units | 3 units | 2 units | ] e
Valid oely ot e tewer ahumuinam indaan Eallram phosghbe (or Sqarvabne] LEDY
DMS Manual: pg 7-5 7-14
Only necessary in very extreme cases
Table 7.5 Number of Units of laformation that Must Be Subiracted
from Number Given in Table 7.2 Due to Vertieal Curve
PORTABL [ MS"
Mounting Height: 7 feet
Vertical Curve Design Speed
20-fooi (MIset 6i-Toot Ofset
Condition M) E0) ES) 40
m mph mph | _mph
Mid-Day T tunit | 5 TR TS
Washout 1 1 | 1
B 1] | Vunit | 4units | 4 |
1 umit | 4units | 4 units [ 2 units
Valid oaly for the nower alumanum isdium gallium phosphide (or equavalent) LEDs,
DMS Manual: pg 7-9 7-15
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Reduce Units for
Horizontal Curves

T DMS Manual: pg 7-14 7-16

Reduce Units for
Horizontal Curves

(Necessary only in extreme cases)

Tah 17 Namber
~.

Viwet e Sabacd frem
t—m

e B

" DMs Manual: pg 7-17 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

DMS Manual: pg 7-18 718

DMS Operations Manual Training

Page 7-6



Reduce Units for Fog

Table 7.13 Number of Units of Information that Must Be Sybiracied from
Number Given in Table 7.2 Duc to Effects of Fog in Daytime Conditions
PORTABLE LED* DMS
Visibility No Offset 20-ft OHTset 6011t (HTset
Range in 035 3655 | 5670 035 36-55 | 56-T0 835 36-55 | 56-T0
Fog mph | mph | mph | mph | mph | mph | mph | mph | mph
0.5 mi L] o o 0 o 0 o o o
0.25 mi L o 1 usit o Bunit | lenit | 2wnits | 2uenits | 2units
0.1 mi Zunits | 2units | 2wnits | 3units | 3 units | 3 wnits | § wnits® | 4 wnits” | 4 units®
¥ Valid cally Tor the mewer alaminum indium gallim phosphide [or equivabent) LEDs.
" Adequate sight di il any message under this viewing conditi

DMS Manual: pg 7-19 7-19

Reduce Units for Large Trucks

Table 7.17 Percent of Motorists AbM (o Fully Read @ DM5 Message
ith Mazissum Hase Nusber of Units (Fight-Lase Rosdway: Four Lases in Each Direetion)
L oasmph
FPercent [~ 3000 ! Avo0 000 2000 0o 0 000
Trecks | wph | vph | wph | wph | wph vph
5 %0 0 k] %0 B0 n bl
] %0 60 45 |80 65 45 0
20 (4] 35 20* n 35 04 65
30 &0 30 30 &0 30 30 55
50 S0* E{lad 0 0% 504 500 50° o
oo Assumes 8 707 27 100 spill of truck traic n thoukler, right cester, e centes, and median travel
anes, respeciively.
. & w e the DMS.
vph = ehicles per buoar.
DMS Manual: pg 7-22 7-20
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Dealing with Long Messages

PART 1
Splitting Messages

DMS Manual: pg 8-1 8-2

Principles

No more than two frames should be used

DMS Manual: pg 8-1 8-3

DMS Message Design and Display Manual Training Page 8-1



Principles

Each frame must be understood by itself

Acceptable Unacceptable

MAIOR ACCIDENT GALVESTON A 4 [
ATEID USE 1610 EAST AT a0 EART
CALVERTON TRAFRIC
Fase | Fhase 1 Fiase | Fhase I

DMS Manual: pg 8-1 84

Principles

Compatible units of information should be
displayed on the same frame

Acceptable Unacceptable

e
MAJOR ACCIDENT TIT AT RT3 “
OTHERROUTES
AT RIVER DR UsE fosresnied
OTHER ROUTES
; Y Phase Phse 3

DMS Manual: pg 8-2 8-5

Principles

A message line should not contain portions
of two different units of info

Acceptable Unacceptable

MAJOR ACCIDENT EXIT AT RT3 MAJOR ACCIDENT R A b
AT RIVER DR USE ATRT-M DRREAEE
OTHER ROUTES SRS HEHL RS
Piase 1 e 7 Pl | Piase 7

DMS Manual: pg 8-3 86

DMS Message Design and Display Manual Training
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Principles
Limit of 3 units of info on a single frame at
high speeds
Acceptable Unacceptable
BEST ROUTE 1-45 CLOSED
TO DALLAS AT SMITH ST
USE 1-30 USE I-30 TO I-35E
DMS Manual: pg 8-4 (example is different than in manual) 87
PART 2
Approaches to Reducing Message
Length
DMS Manual: pg 8-5 8-8

Reducing Message Length

Delete “Dead” Words
Formatting Messages
Using Abbreviations

DMS Manual: pg 8-5 89
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Delete Dead Words

Street, Avenue, Boulevard

Ahead

DMS Manual: pg 8-5 810

Formatting Messages

Order of information units dependent upon
whether Incident/Roadwork Descriptor
message element is:
 Part of message, or

» Replaced by or combined with Lanes Closed
message element

DMS Manual: pg 8-6 8-11

Formatting Messages

Messages with Incident Descriptor
(One Frame)

When BEST ROUTE T s waed a8 the Good Kiesaon, then the Gsed Racson for

Fusbiming

DMS Manual: pg 8-6 812
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Formatting Messages

Messages with Incident Descriptor
(Two Frames)

Table 83 T Phase Meaages
Vned for Incideuis
ieinage Fhase | Mg Phase £
1. Inchens Diescriptor . Laswes Chosed {Blesked)
F3 4, Action
1. Incident Descripter 3. Audince for Action
2. e Losation 4, Action
1. Incidens Descripter 3. Audicnce for Action
5. Action
3. Lases Chined {loched)
1 Icadens Discripter 7. Audeoce for Action
2 tocadons Lacation e

4, Actiom.
3 o Rasion for A
W ST ROUTE T0 b o 28 the Gonsd Reaon, dom the Guoeed Riasom for

DMS Manual: pg 8-6 813

Formatting Messages

Similar tables are available for

» Messages with Roadwork Descriptor

» Messages without Incident Descriptor

» Messages without Roadwork Descriptor

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

Tek 13 ACCETTARLE Avbrereton Torme Por Trass Dobrs
p— ACCEFTABLE [— wCCErTANE
woaces [ LOWRLYL MADYT
proepiny ACCES 1D AT woR
A N CCTT AT Magar ML ACCIDENT
pre= i e e ABD pr Seas LD
prowiy el AN et i}
Avener AVE Muor MR ACCIDENT
Mokt LG B Mir Accidt | A ACTDIT
FAEFWAY BLED froiony i
Ponieasd [mame] BLVI: Mondey
Trdge [sme] BRI atoral Pt I NATL PR,
Con ol =y t
e Lasa
ARTS CT Craniand oveszLoan
RTS CTR Parking NG
Comer L TR LN Ping Lee v
Chomical i i Yot
o EXPRESSWAY CLSD Povpars. PREF TO STOF
FRITWAY CL e et Pt
Lt Gy RQUTY
o e =
DMS Manual: pg 8-11 815
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Using Abbreviations

Unacceptable Terms

Table L16 UNACCEPTANLE Abbrevistion Tonms
Abbras il

WardThras Py Resommerded Aleraatives
Whersaie Rowte
Deicas Rosic DETGURRT | DETOLR RTE
Feoder Rosed FEED'RD [FEEDER KD
Frostage Koad FENTGRD | FRONTAGE KD
HOV LANE igate e e
Vehicle Luse
Insorckange 1 INTCH 14| Uise il word: INTERCHANGE 14
Inchdent at INCOTAT | ACCDT AT
INCIDAT | ACCDT A
c MAICONG | MAJ CONGESTION
Rosd Work WK DWORK.
Viciaity of VICOF BEFORE, PAST, AT

Fantbound Traffls | EB TRAFFIC | frowse E
Horbbound Traffic | NB TRAFFIC | frowe] N
Soutibound Traflie | S0 TRAFFIC | frasse] 5.

) Nordibound | frowte] EB (renate] N
 [rowte] Soushibound | [romse] NI (rowre) 5§
[frowie] WH. frowse] W

DMS Manual: pg 8-12 816

PART 3
Reducing Message Units of
Information

DMS Manual: pg 8-13 8-17

Reformatting

Units of information can be reduced by:

¢ Omitting unimportant words

¢ Omitting redundant information

« Combining Base DMS Message elements

DMS Manual: pg 8-13 818
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The Original Message:

ROAD CLOSED AHEAD
DUE TO CONSTRUCTION
FOLLOW DETOUR ROUTE

Can Be Shortened To:

ROAD CLOSED
1 MILE
FOLLOW DETOUR

With Better Results.

DMS Manual: pg 8-13 8-19
PART 4
Reducing Units of Info from Base
Message
DMS Manual: pg 8-14 8-20

Reducing Base Message
Units

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

« Applying Initial Reduction Approaches

» Then Secondary Reduction Approaches
using

* Priority Reduction Principles

DMS Manual: pg 8-14 821
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Initial Reduction Approaches

Reducing Redundancy in Incident/
Roadwork Messages

« Omit reference to same freeway

Tabia 11 [y
‘ruargr Fementy Revined Mewiage E
18 DS (US4 sty
it Desiripior MAJOR ACCIDENT MAJOR ACCIBENT
0N U578 NORTH FAST Lads
Location PAST L3
dames Clased AL LANES CLOSED ALL LANES CLOSED

DMS Manual: pg 8-14 822

Initial Reduction Approaches

Combining Message Elements for Incident
Messages

« Combine Incident Descriptor, Location,
Lanes Affected elements

Table k11
Lones Clraed Mensags Elements
[rreer— Revod Message Elements
Incident Dicscripior MAJOR ACEIDENT FREEWAY CLOSED
Locerion AT ARAPAHO RD AT ARAPAHO RD
Loner Clonsd  ALLL

DMS Manual: pg 8-15 8-23

Initial Reduction Approaches

Inchieni o8 Ancsher F L2 75 Motk
Incidens Discripter MAJOR ACCIDENT 1435 WEST CLOSED
Location ON 1635 WEST AT HILLSIDE BD
T HILLSIDE RD
Lo Closed__ ALL LANES CLOSED
(L1523 ok

M (U513 N

Incidens Discriptir TRUCK ACCIDENT FREEWAY CLOSED
Eacasion PAST ARAPARO RD

Lawes Closed Al CLOSED

Eocation of Clanurs AT ARAPANG BRI

v for Acthon US-78 NORTH TRAFFIC

Acsion EXIT AT ARAPANG RI EXIT AT ARAPAHO

FOLLO FOLLOW DETOUR

Clewnd Exi Raoe o Mt Isicrubange (1615 oo Same Frozway

LR oo an D5 (323 Hoshl

Incident Dicscripior MAJOR ACCIBENT RAMP CLOSED
Eawation ON 1638 WEST RAMP

Lames Closed  RAMP CLOSED

Locuion of Clasurs TO 1438 WEST TO 35 WEST
v for Aithon 1435 WEST TRAFFIC

Acsion EXIT FORREST LANE EXIT AT FORREST LANE

FOLLOW DETOUR FOLLOW DETOUR

DMS Manual: pg 8-15 8-24

DMS Message Design and Display Manual Training
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Initial Reduction Approaches

* Combine Location of Closure and Action
message elements

Table .13 Kxample of Combining Locarien of Closire Missage Elemest Witk

Manags Pumants R e Massage Ebramrats
Clonod Ks T+ hanty

20 DM (L5 T3 Morth)

Incidens Eescripror TRUCK ACCIDENT FREEWAY CLOSED
Lovation PAST ARAFAHO RO

Cames Cosed  ALL LANES CLOSED
Lscation of Clarsrs AT ARAPAIN ED
Awdbence for Actioe US-35 NORTH TRAFFIC
Avtion EXIT AT ARAPAHO BD EXIT AT ARAFANO RO
FOLLOW DETOUR FOLLOW BETOUR

DMS Manual: pg 8-16 825

Initial Reduction Approaches

Combining/Replacing Message Elements for
Roadwork Messages

» Combine/Replace Roadwork Descriptor
with Lanes Closed elements

Tabe K14 Examples of Combining Koadword Devoripror Messags Elomens with
T Forieed Mirssegs Eivmrats
Roadwork Dincripter  ROADWORK LEFT 3 LANES CLOSED
Lame Clusare Location  FAST ARAFAHO RD PAST ARAPAHO KD
Lomen Clowed LEFT 2 LANES CLOSED |
DMS Manual: pg 8-17 8-26

Initial Reduction Approaches

FOLLOW DETOUR

FREEWAY CLOSED

EXIT AT ARAPANO BD
FOLLOW DETO

DMS Manual: pg 8-17

DMS Message Design and Display Manual Training
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Initial Reduction Approaches

» Combine Roadwork Descriptor, Location
and Lanes Closed message elements

Brsiond Mevsage Elemests

Bosdacet Desoripior ROADWORK 1438 WEST CLOSED
1

Clarury Locasion O 1438 WEST
FROM HILLCREST RD FROOM HILLOREST
TO PRESTON

TO PRESTON RD
Laves Clvend ALL LANES CLOSED

DMS Manual: pg 8-18

Initial Reduction Approaches

« Combining Location of Closure and Action
message elements

EXIT AT ARAPANG
FOLLOW BETOUR

DMS Manual: pg 8-18

Secondary Reduction
Approaches

Reducing Number of Destinations in Action
Message Element

Tabke 17

13 EEST ROUTE TO [ BEST ROUTE T
Lo DALLAS/ B35 & cLosED DALLAS

USE LM USE -3

Phase | Fhase 1 Fiase | Fiare 7

DMS Manual: pg 8-19
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Priority Reduction Principles

Table 18 Information Dver of Priority
for Incadeats

Whravage Elemeans For T Mrstage Fimrats for
L
T, Lane Clovare (Whockage T Frerey ©
Lase Clouse Location 2. Location of Clowse
1. Diversion Attin 3. Diversion Astion
4 for 4. Avdionce
Tabie B19 Infsrmation Order of Prioricy
Sar Meadwark
Mieatagr Ekments For Message Elements for
st Clovaure for Boadwark Froewsy Clonare for Hasdmork
T, Lane Closure (Blotknge) T Freeay Closers (Boked)
2. Lane Clowurs Location 3. Location of Clomere
3. Actien Concersis 3. At
4. Divarvion Acsion 4. Diversios Action
5. Asdioace b Acti 5. Aundienae for
DMS Manual: pg 8-20 8-31
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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 (see
map on next slide)

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

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

e What message should be put on DMSs on 1-30
approaching I-35W (DMS #3)?

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

w
o
4 i IR
TR 1 ¢ 2| i [l (2
f_Trace Ridgs = IS
il Tl 3 "
\ b e 2 I |
- North 1 e e Elmsie =
\ o Richland Hills . ncesler Avy z =
‘ ‘ : @ E Lance:
D Graentieid B T— Ll ol A 4P _ .1 | o
IAcre W 520 0 a1 ety 2 Vst ¥ iClewweme——" {30, = £ Prasidio 51 ¢ |
" { Melody Hills e N E S = -
.akeside e . | 5
2 Haitopd Cit - W Vickeiy Bl L
e e Lake Woan e Grechor Y (" Richiana CTL T - % € Vicksry Biva { Ve
ake Worth i b i 7/ il g e » ~er-,a"w
e NHP Eansom | River. 10 G0 o 8 | EDapget Ave El
ok | W hegaett Ave 8 B 03 |
il 2 1 3 2 = § £ Bteacwey }
FortWorth i 2 ® ‘H-U g
ver. - < s
/ NAS q Ay <" | E Stells 5t =
ails =L While: Westworth 4 — - o ;; [ %, E Bessia St
Wil Sement Village Fort Wofth \304 5 Bl 2 [T e E Tugker St
= | Westover Al @3 1 = 3 H £ Annie 5t a4 Southside £
apel 2 5 ]
He § Hills TS 130 Bovenie! c<ith E o s E Hawe 81
{ Como | 3
ST E Gannon 5t | # z ECamnent
4 3 W Leuda S1_ E Leuda & E Leuda 8t < EleudaSt
Lake L |® ol =
i (83 : Armngton 4 £ 3 | & Eremiave ¥
s \ b West 1 5 5 | o | 5 T
= LB20 Lindberg . Taie > ol 313 8 2 | EHumboit &t S |
Benbrook = Lisping |® 30 o S L £ | £ Dashweod 8t (=12
B s ¥ a ] Al 2
SrrnB20) 207 3 o z E Pulmski 8t <
== Edgechiff Forest Hill ) 2 = . F=
Village s oo Verbsns St z
South Meadows s T ® @D ER e 5t
R nedal 3Lic (303) ERosedal L
E Creander St
Benbroak Hulen Everman irma St
Rasarvoir

Heughite L
. E Magnolia Ave

=| =
% mEMophySt 3 Hil
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Rural Example

Road repairs are being made in the left lane of |-
10 eastbound (2 lanes per direction) just past
the 1-10/1-20 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 1-10/1-20 split (3 lines,
15 characters per line)?

(5}

&l

[ous |
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Introductions™
Module 1
Module 2*
Break

Module 3*
Module 4*
Break

Modules 5 & 6*
Module 7*

Module 8*
Break

Modules 9 & 10
Module 12
Module 14
Break

Final Exercises*
Break

Module 15
Module 16
Module 17
Module 18
Module 19

DMS MESSAGE DESIGN AND DISPLAY
TRAINING WORKSHOP

Agenda

Day 1

Day 2

Duration
20 Min
30 Min
30 Min
20 Min
45 Min
75 Min
20 Min
30 Min
30 Min

30 Min
20 Min
20 Min
10 Min
45 Min
20 Min
60 Min
20 Min
10 Min
20 Min
20 Min
5 Min
20 Min

* For a one-day course, these core modules involve 5 hours of instruction.






MY sommimmim A mmmmmim OO0 i am
Dynamic iviessage oign

Message Design & Display

Manual
Training Course

Dynamic Message Sign
Message Design and
Display Manual

R — Ig—— S

- P o
b:_—x‘%_* i

OBJECTIVE OF MODULE:

sIntroduce the DMS Message Design and Display
Manual

Introduce key concepts to be covered

DURATION:
30 Min

POINTS TO ADD:
*Discuss instructor background

*Query students on name, background, previously
involvement with DMS and portable changeable
message signs (PCMS)

1-

1



Dynamic Message Signs
(DMSs):
Primary real-time links of TxDOT to the
motoring public

DMS Manual: pg 1-1

12

POINTS TO ADD:

If message is not well designed and understood, public

impression of TXxDOT is degraded

1-2



DMSs

Represent primary concept of ITS to public

DMS Manual: pg 1-1

POINTS TO ADD:

*Other ITS components important (fiber, cameras,
sensors, etc.), but are not readily seen or acknowledged

by most motorists

1-3



DMSs

Messages should be consistent with respect

to:
« Content
« Format
« Application

DMS Manual: pg 1-1 1-4

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 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

1-4



DMS Message Design Process

DMS operations require good understanding
of:

« Traffic operations
* Human factors

DMS Manual: pg 1-2 1-5

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

*l.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, 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

1-5



Message Design Process

W\ Use/z/

The
NS Messoy

DMS Manual: no page reference

1-6

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

1-6



Required message
reading time

Message Design Process

Reading time available

DMS Manual: pg 1-2

while approaching DMS

1-7

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

message

1-

7



Message Design Process

Required message < Reading time available
reading time —= while approaching DMS

Distance traveled < Maximum distance at
during time needed =  which message can first
to read message be read

DMS Manual: pg 1-2 1-8

POINTS TO ADD:

*Distances traveled during a set period of time are
dependent on speed

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)

1-8



There is a Maximum Message

Length
Affected by:
» Legibility distance of
message

* Motorist perception,
information
processing
capabilities

DMS Manual: pg 1-2 1-9

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

1-9



Available Message Viewing Distance
.y

DMS Manual: pg 1-2 1-10

4

Affected by:

* Type of DMS

« Sun position

« Geometric design
» Environmental conditions

cLD

POINTS TO ADD:

*We will talk about each of these in more detail later in
the workshop

1-10



Focus of Manual

* Design of effective messages for
incidents & roadwork

 When & where to display messages

» Design of effective messages for:
— AMBER alert
— High water & floods
— Ozone
— Planned special events

DMS Manual: pg 1-3

POINTS TO ADD:

«Some concepts presented may differ from your local
district practices

sInformation 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

1-11



DMS Manual: pg 1-2 1-12

POINTS TO ADD:

*Motorist information needs differ depending on where
they are relative to an incident or roadwork location

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



DMS Far From
Incident/Roadwork

DMS Manual: pg 1-2 1-13

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



DMS on a Different Freeway

— Diversion Route
x  Accident

DMS Manual: pg 1-2 1-14

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



Manual Designed for:
* New users of DMSs
» Experienced users of DMSs
At
* Entry level

» Experienced with traffic operations
« Managers

DMS Manual: pg 1-1

POINTS TO ADD:

ePart 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
(experienced users)

*Part of the manual provides analytical procedures to use
in high-level message design decisions (managers)

ASK:
Any gquestions?

1-15



DuwirnAAtirnlaes AF MNMAC
CTHicipics Ul UIVIO
Operations
Module 2

21

OBJECTIVE OF MODULE:

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

DURATION:
30 Min

2-1



DMSs are used to manage traffic
by displaying:

« Early warning
messages

DMS Manual: pg 2-1 2-2

POINTS TO ADD:
oIf drivers know about something that will happen in

future, they have much more flexibility in how to respond

2-2



DMSs are used to manage traffic
by displaying:

» Advisory
messages

DMS Manual: pg 2-1 2-3

POINTS TO ADD:

sInforming 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?

2-3



DMSs are used to manage traffic
by displaying:

« Alternative routing
messages

2-4
DMS Manual: pg 2-1

POINTS TO ADD:

sSometimes, 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



« Up-to-the-minute information

DMS Manual: pg 2-2 25

POINTS TO ADD:

*Drivers understand that the signs can be easily changed

and should reflect what is going on

ASK:

*\What are the challenges to providing up-to-the-minute
information?

*How do you address these challenges?

2-5



» Reliable information

DMS Manual: pg 2-2 26

POINTS TO ADD:

*Drivers want to be able to trust the information so that
they can make the best decision possible for them

ASK:

*\What are the challenges to providing reliable
information?

*How do you address these challenges?

2-6



« Accurate information

DMS Manual: pg 2-2 27

POINTS TO ADD:

*Accurate and reliable information are similar in meaning,
but do have subtle differences

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?

*Trying to post travel times that are too precise
(minutes and seconds), because traffic conditions
change too fast
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» Relevant information

2-8

DMS Manual: pg 2-2

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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Credibility Is Critical!

Never display specific traffic information
before it is verified

DMS Manual: pg 2-2 29

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 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?
sFalse alarm (no problem exists)
*Problem location incorrect
*Etc.
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— Inaccurate

DMS Manual: pg 2-2

By displaying messages that are:

How Is Credibility Damaged?

RT LANE
CLOSED
AHEAD

2-10

POINTS TO ADD:
*None

ASK:

oIf it is actually the left lane closed, what problems does

that create for the driver?

o|s that worse than if they had not known anything about

the problem?
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DMS Manual: pg 2-2

How Is Credibility Damaged?

ACCIDENT
1 MILE

POINTS TO ADD:

Displaying information after the problem has been
cleared severely weakens TXDOT credibility with the

motoring public
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How Is Credibility Damaged?

[ = T H - [y [ .

By displaying messages that are:
— Inaccurate
— Not current
— Irrelevant

DMS Manual: pg 2-2

POINTS TO ADD:

*Other examples include messages that support a local

team (i.e., “GO AGGIES! BEAT XXXX")

ASK:

*\What should a motorist who sees this sign decide or do?

(nothing. Humorous, but totally irrelevant)
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How Is Credibility Damaged?

_________________________

By dlbpldylllg messages that are:
— |naccurate

— Not current CAUTION
— Irrelevant CONGESTION
AHEAD

— Obvious

2-13

DMS Manual: pg 2-2

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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— Inaccurate
— Not current
— Irrelevant
— Obvious

— Trivial

How Is Credibility Damaged?

EXPECT
1 MIN DELAY
AHEAD

DMS Manual: pg 2-2

2-14

POINTS TO ADD:
*None
ASK:

*\Would you do anything different if you saw this message

on your way home?
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How Is Credibility Damaged?

P L T

By displaying messages that are:
— Inaccurate
— Not current
— Irrelevant
— Obvious
— Trivial
— Incorrect (especially numbers)

DMS Manual: pg 2-2 2-15

POINTS TO ADD:
*None
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2-16

DMS Manual: no page reference

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)
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DMS Manual: no page reference

2-17

POINTS TO ADD:

*Posting Spanish messages is not currently common practice

within TxDOT.
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OBJECTIVE OF MODULE:

*Provide an overview of the systems engineering process applied
to DMS use

DURATION:
*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



DMS Operating Fundamentals

—’| Determine the purpose of using a DMS l
]
4‘1 Determine which DMS is (are) appropriate |
]
4‘1 Determine what to display on the DMS |
l
4‘1 Determine how long to display the message |
|
—'| Resolve any message signing conflicts that exist |

DMS Manual: pg 3-1 3-2

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



Determine Purpose

What is the problem | 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

DMS Manual: pg 3-2 33

POINTS TO ADD:

*The better the problem being addressed is understood, the
better the message that can be created to address it

eIt is always important to understand as much about the
characteristics of the problem as possible. These are the types of
things drivers want to know
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Determine Purpose

What verified information do | have?
 Incident

« Conditions on primary route

« Conditions on diversion route

DMS Manual: pg 3-2 34

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



Determine Purpose

Who is the audience for the DMS
message”?

 All users of the freeway
» Select group

DMS Manual: pg 3-3 35

POINTS TO ADD:
*None

ASK

*What types of groups may have a need for specific information
targeted for them?

struck traffic

straffic destined for a specific venue

« traffic planning to travel on the route in the future
eefc.
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Determine Purpose

What type of driver response is desired?
* Reduce speed

» Move out of blocked/closed lane

» Take another route

DMS Manual: pg 3-3

3-6

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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Determine Purpose

What type of driver response is desired?
* Reduce speed

» Move out of blocked/closed lane

» Take another route

Effective messaqges encouraqe driver response

DMS Manual: pg 3-3

37

POINTS TO ADD:

‘none
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Determine Purpose

Where should the response take place?

« Type of response desired

 Layout of the roadway system

« Type and severity of problem

 Existing guidance along alternative route

DMS Manual: pg 3-3 3-8

POINTS TO ADD:

sLayout refers to both the location of exits and entrances,
continuity of alternative routes, and number of possible alternative
routes
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Determine Purpose

What degree of response is desired?
+ Keep message displayed for more
response

» Turn message off for less response

DMS Manual: pg 3-4 39

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)

*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)
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Determine Appropriate DMSs

Proximity of DMSs to problem
Questions:

« Expected problem longer than
expected travel time?

« Significant number of motorists
passing sign?

DMS Manual: pg 3-4 3-10

POINTS TO ADD:

oIt is often difficult to know whether a significant number of
motorists passing a DMS are destined to travel past the incident
or situation

*ASK

*How do you decide how far away from the problem you will
activate DMSs?
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Determine Appropriate DMSs

Characteristics of DMS hardware

* Type of sign

* Number of lines

« Number of characters per line

* Need to move portable signs in place
» Relationship to info on static signs

DMS Manual: pg 3-4 31

POINTS TO ADD:

oIf 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
DMS and on a static sign
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Determine Appropriate DMSs

External Influences
 Traffic speed

Vertical/ horizontal curves
Sun position

Guide signs

Rain or fog

DMS Manual: pg 3-5 3-12

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

*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)
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Determine What to Display

Base information needs and DMS message
» Type of problem

Location of problem

Lanes affected

Location of lane closure

Effect on Travel

DMS Manual: pg 3-5 3-13

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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Determine What to Display

Base information needs and DMS message
» Audience for message

» Proper response or driving action by
motorist

« Reason to follow recommended driving
action

DMS Manual: pg 3-5 3-14

POINTS TO ADD:
*None
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Determine What to Display

On diversion routes, operator must know:
« Current traffic conditions

 Current traffic capacity constraints
 Guide sign information

DMS Manual: pg 3-6 3-15

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 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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Determine Duration of Display

Off-peak

« May be desirable to turn message off by
hand

DMS Manual: pg 3-7 3-16

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

3-16



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

DMS Manual: pg 3-7 317

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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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

DMS Manual: pg 3-7

3-18

POINTS TO ADD:

*None
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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

DMS Manual: pg 3-8 3-19

POINTS TO ADD:
*None

ASK

*What priorities do you establish regarding messages when more
than one situation exists that DMS could be used for?
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0.

Pr
Message Design

Module 4

OBJECTIVE OF MODULE:

*Present concepts regarding audience selection, message design

definitions, concept of a base message, word and word phrase

meanings

DURATION:
*75 Min

4-1



PART 1
Overview of Issues

DMS Manual: pg 4-1

POINTS TO ADD:
‘none
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Overview of DMS Issues

Direct link with motoring public

Effective Messages Poorly Designed Message

DMS Manual: pg 4-1

POINTS TO ADD:

*How DMS are used reflect directly on how the public perceives
TXDOT

4-3



Overview of DMS Issues

Direct iink with motoring pubiic
Messages must be standard and consistent

DMS Manual: pg 4-1

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

the MUTCD
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Overview of DMS Issues

Direct iink with motoring pubiic
Messages must be standard and consistent

Only few seconds to communicate

DMS Manual: pg 4-1

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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Overview of DMS Issues

Message length controlied by exposure time

DMS Manual: pg 4-1

POINTS TO ADD:

sImportant to only present as much information as drivers can
effectively read and process while driving

ASK:

*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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Overview of DMS Issues

Viessage iength controiied by exposure time
Some needed information must be omitted

<N/

N
Ay

DMS Manual: pg 4-1

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



Overview of DMS Issues

Miessage iength controiied by exposure time
Some needed information must be omitted

Motorist understanding must be enhanced

%j

DMS Manual: pg 4-2

|
EN

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
operate their signs
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PART 2
Selecting an Audience

DMS Manual: pg 4-3

POINTS TO ADD:
*None
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Audience for Message

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

DMS Manual: pg 4-3

POINTS TO ADD:
e[nformation 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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Audience for Message

I
|9

=1
—h
)
3

* Local street and highway names

entertainment and recreational facilities

= longer message processing times

DMS Manual: pg 4-3

* Abbreviations for local landmarks, bridges,

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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PART 3
Definitions and Message
Design Considerations

DMS Manual: pg 4-4

POINTS TO ADD:
*None
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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

DMS Manual: pg 4-4

POINTS TO ADD:
*Length and Load are obviously related

sLength 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 them
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Motorist
* What i
* Where

Message Content

s want to know:
s wrong ahead

* What to do
* Reason to follow advice

DMS Manual: pg 4-4

POINTS TO ADD:

*Many times, the reason is implied by knowing what is wrong and

what to do
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Message Length

Constraints:

* Message must fit on DMS

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

DMS Manual: pg 4-4

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)
glances to the sign as they drive. They are not looking at the sign
the entire time it is legible
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Message Length

8-word maximum at 55 mph
7-word maximum at 65 mph
What if the message is longer than this?

DMS Manual: pg 4-5

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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Message Length

8-word maximum at 55 mph
7-word maximum at 65 mph
If too long, motorists may reduce speed

We should always try to minimize the length
of the message

DMS Manual: pg 4-5

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
always easy to do)
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Message Load and Info Unit

Info
Question Answer Unit
1. 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

DMS Manual: pg 4-6

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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Message Load and Info Units

Information Units for Entire Message:
— No more than 4 units for speeds > 35 mph
— 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
DMS Manual: pg 4-7

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
second, start 2" unit on the 2" line, finish on the 3™ line)
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Message Format

Must place Information Units in the proper
order to:

* Enhance motorist expectations
* Reduce reading time
* Enhance understanding

DMS Manual: pg 4-7

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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PART 4
Base DMS Message

DMS Manual: pg 4-8

POINTS TO ADD:
*None
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Base DMS Message

The “Base” DMS Message:

* Sum total of all information motorists want
to have

* Will normally exceed the maximum number
of information units

* Must normally be reduced in length

DMS Manual: pg 4-8

POINTS TO ADD:

*Base message consists of base message elements in the
manual

eldentifying 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

use to make a better driving decision
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Base DMS Message

The Base DMS Message Elements
* Incident/Roadwork Descriptor

Incident/Roadwork Location
Lanes Affected
(Closure Descriptor)

(Location of Closure)

DMS Manual: pg 4-8

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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Base DMS Message

The Base DMS Message Elements (cont’d)
* Effect on Travel

 Audience for Action

* Action

* One Good Reason for Following Action

DMS Manual: pg 4-8

POINTS TO ADD:

‘none
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Descriptor Element

Descriptor element informs motorists of the
unusual situation

DMS Manual: pg 4-8

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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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

DMS Manual: pg 4-9

POINTS TO ADD:

*None
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Location Element

For commuters:

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

For unfamiliar motorists:
» Reference by distance, exit numbers

DMS Manual: pg 4-9

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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Location Element

Preferred by Familiar or Unfamiliar Drivers?

. ACCIDENT
familiar
AT ROWLAND
. ACCIDENT
unfamiliar
1 MILE
both familiar ACCIDENT
and unfamiliar AT EXIT 12

DMS Manual: pg 4-9

POINTS TO ADD:
*None

ASK:

*Is 15t message for familiar or unfamiliar? (familiar)
oIs 2"d message for familiar or unfamiliar? (unfamiliar)
oIs 34 message for familiar or unfamiliar? (both)
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Location Element

Subtie differences in iocation terms can be

important

— Near

— At

— Before

— Past

— From

— Between

DMS Manual: no page number

POINTS TO ADD:

*Studies have indicated that these terms do consistently imply
where the problem is located on a facility
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I AUSTIN I m I

DMS Manual: no page number

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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DMS Manual: no page number

I AUSTIN I m '

POINTS TO ADD:

|||||

MAJOR ACCIDENT
PAST 38 1/2 8T

*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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I AUSTIN I m '

MAJOR ACCIDENT
BEFORE 38 1/2 8T

DMS Manual: no page number

POINTS TO ADD:

oIf 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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I AUSTIN Imn

FREEWAY CLOSED

FROM 38 1/2 8T
TO 518T ST

DMS Manual: no page number

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
problem
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I AUSTIN IMI
N WU |
(N AR W

FREEWAY CLOSED
BETWEEN 38 1/2 8T
AND 51ST ST

DMS Manual: no page number

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/TQO”, so it doesn’t tend to be used
as much

*Driver expectations of ramp availability is the same as for the
“FROM/TQO” combination
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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

DMS Manual: pg 4-10

POINTS TO ADD:

‘none
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Closure Descriptor Element

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

DMS Manual: pg 4-10

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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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

DMS Manual: pg 4-10

POINTS TO ADD:

*Drivers are looking for information they can use on whether or
not they should seek another route

sLanes closed can also imply travel time impacts
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Effect on Travel Element

Delay

* (humber) MIN DELAY

* AVOID (number) MIN DELAY
* SAVE (number) MIN

ACCIDENT ACCIDENT ACCIDENT
AT EXIT 12 ATEXIT 12 ATEXIT 12
20 MIN DELAY USE ROUTE 46 USE ROUTE 46
USE ROUTE 46 AYOID 20 MIN DELAY SAVE 20 MIN
Example of Example of Example of
X MIN DELAY* AVOID X MIN DELAY* SAVEX MIN*

DMS Manual: pg 4-11

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
minutes or more of delay may yield substantial delay

* WI/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 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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Travel Time

conditions

Effect on Travel Element

* Motorists can measure and refute
* Speed sensors = large errors in congested

TRAVEL TIME
TO DOWNTOWN
10 MIN AT 8:20

TRAVEL TIME
TO DOWNTOWN
8-12 MINS

DMS Manual: pg 4-12

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 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

found outside of TX as well
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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
Action message element

DMS Manual: pg 4-13

POINTS TO ADD:
*Special events can often require audience-specific information
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Audience for Action Element

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

MAJOR ACCIDENT
PAST I-30 MAJOR ACCIDENT
FAIR PARK TRAFFIC
FAIR PARK USE FITZHUGH
USE FITZHUGH
“TRAFFIC" not required “TRAFFIC" required

DMS Manual: pg 4-14

POINTS TO ADD:
*None

ASK:

*Why does the message on the right require the word
“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)
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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

DMS Manual: pg 4-14

POINTS TO ADD:

‘none
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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

DMS Manual: pg 4-14

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)
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PART 5
Word and Word Phrase
Meanings and Criteria

DMS Manual: pg 4-15

POINTS TO ADD:
‘none
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Word Meanings & Criteria

1ICC _ DAanita +hat wrill +albba manatAaricte +A
UJLn NWUULCT LiIidalu Wil LARMCT 111UVl 1oL LW
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

DMS Manual: pg 4-15

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
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
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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

DMS Manual: pg 4-15

POINTS TO ADD:
*FOR 1 WEEK does not include weekends

*WEEKEND does not include Friday PM or early Monday morning

up to peak period
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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

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

POINTS TO ADD:

*Dates only when necessary — drivers do not easily translate
dates into days in the future when they may be traveling

oIf “Tomorrow” would work for the message, that would be a better
choice

*Posting day, date, and time information about a future event is of
little or no benefit, because drivers cannot process that much info
correctly
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PART 6
Diversion/Detour Route
Descriptors

DMS Manual: pg 4-19

POINTS TO ADD:
*None
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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
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)

DMS Manual: pg 4-19

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
drivers will choose a route different than the recommended route
exactly because of that concern)
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PART 7
Dynamic Features on DMSs

DMS Manual: pg 4-23

POINTS TO ADD:
*None
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Dynamic Features on DMSs

AVO“:.) flashlng an MAJOR ACCIDENT
entire one- AT ROWLAND
phase message LEFT 2 LANES CLOSED

DMS Manual: pg 4-23

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

*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).
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Dynamic Features on DMSs

AVOID flashing one MAJOR ACCIDENT
. i AT ROWLAND
line of a one LEFT 2 LANES CLOSED

phase message

DMS Manual: pg 4-23

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
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Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT

AT ROWLAND
LEFT 2 LANES CLOSED

DMS Manual: pg 4-24

POINTS TO ADD:

*This technique also increases reading time over the standard
practice of dividing the info into two separate phases
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Dynamic Features on DMSs

AVOID alternating text MAJOR ACCIDENT
AT ROWLAND
TUNE TO 530 AM

DMS Manual: pg 4-24

POINTS TO ADD:

*This technique also increases reading time over the standard
practice of dividing the info into two separate phases
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Designing Base Message:
Incidents and Roadwork

Modules 5 & 6

OBJECTIVE OF MODULE:

[llustrate how the tables in Modules 5 and 6 are used to select
statements and phrases corresponding to each base message
element

DURATION:
30 Min

5&6-1



Base Message Elements

Incident/Roadwork Descriptor
Incident/Roadwork Location
Lanes Closed

Effect on Travel

Audience for Action

Action

Good Reason for Following Action

DMS Manual: pg 5-1 & 6-1

58&6-2

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



Lane Closures: DMS Close to
Incident/Roadwork

g
¥

SISENFRESY i 15 40A

DMS Manual: pg 5-2 & 6-2 5&6-3

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
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Incident/Roadwork Descriptor

Table 5.1 INCIDENT DESCRIPTORS
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Large Signs i
ACCIDENT ACCIDENT
ACCIDENT AHEAD ACCIDENT | AHEAD
MAJOR ACCIDENT MAJOR | ACCIDENT
MINOR ACCIDENT MINOR | ACCIDENT
TRUCK ACCIDENT TRUCK | ACCIDENT
STALLED VEHICLE STALLED | VEHICLE
VEHICLE FIRE VEHICLE | FIRE
FUEL SPILL FUEL | SPILL

“I" Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

Table 6.1 ACCEPTABLE ROADWORK DESCRIPTORS
DAMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

Large Signs Portable Signs
CONSTRUCTION® CONST or ROADWORK*
ROADWORK ROADWORK

* The word CONSTRUCTION will not fit on an eight-character line of a portable DMS. Therefore,
the word must either be abbreviated or replaced with the word ROADWORK.

DMS Manual: pg 5-2 & 6-2 586-4

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
permanent DMS and also on a PCMS
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Incident/Roadwork Location

Table 5.2 TERMS FOR INCIDENT LOCATION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Table 6.2 ACCEPTABLE TERMS FOR ROADWORK LOCATION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

Largs Signs Portable Signs

1| MILE {AHEALD) 1 MILE (AHEAD)

[rrumber] MILES (AHEAD) [rumber] MILES (AHEAD)

AHEAD AHEAD

AT fhighway, sireel name] AT | [highway, sireet name]

AT fexit ramp name] EXIT AT | fexit ramp name] | EXIT

BEFORE [highway, sireet name] BEFORE | [highway. sireer name] eet name]
BEFORE fexit ramp name] EXIT BEFORE | fexit ramp name] | EXIT - ©ome] | EXIT
PAST [highway, sireet name] PAST | [highway, street name] S ) S aaaa]
PAST fexit ramp name] EXIT PAST | fexit ramp name] | EXIT PAST | [highve * mame]
ON LEFT SHOULDER ON LEFT | SHOULDER PAST | fexit 1 |E

ON RIGHT SHOULDER
ON MAIN LANES
OVER [kighway, sireel name]

ON RIGHT | SHOULDER
ON | MAIN LNS
OVER | fhighway, street name]

OVER | fhighway, street name]

reet nanre]
strcet nanne]

TO fexit ranp mame] E
FROM fexit ramp name,
TO fhighway, street ne
FROM fexit ramp name] E
TO fexit ramp mane

“I" Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

" Indscates that the next postion of the message will be displayed on the next line(s) of DMS

DMS Manual: pg 5-3 & 6-3 586-5

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



Lanes Closed

Table 5.3 TERMS FOR LANES CLOSED
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Large Signs FPortable Signs
ALL LANES CLOSED ALL| LANES | CLOSED
CENTER LANE CLOSED CENTER | LANE | CLOSED
CENTER LANES CLOSED CENTER | LANES | CLOSED
CENTER [number] LANES CLOSED CENTER | [number] LANES | CLOSED
LEFT LANE CLOSED LEFT | LANE | CLOSED
LEFT [number] LANES CLOSED LEFT | frumber] LANES | CLOSED
RIGHT LANE CLOSED RIGHT | LANE | CLOSED
RIGHT [mumber] LANES CLOSED RIGHT | frumber] LANES | CLOSED
FREEWAY CLOSED FREEWAY | CLOSED
EXIT TO [highway, street name] CLOSED  EXIT TO | (highway, stree name] | CLOSED

. . i . Table 6.3 ACCEPTABLE TERMS FOR LA
“T" Indicates that the mext portion of the message will be displayed o the next |i f DMS,
= = =ik DMS ON SAME FREEWAY AND RELATIVELY CL(

LOSED
L TO ROADWORK

| LANE | CLOSED
NTER | LANES | CLOSED

LANES CLOSED CI
fmamber] LANES CLOSED CENTER | fnumber] NES| CLOSED
LANE CLOSED LEFT | LANE | CLOS
EFT [number] LANES CLOSED LEFT | [number] LANES
RIGHT LANE CLOSED

RIGHT [number] L

| CLOSED
RIGHT | LANE | CLOSED
NES CLOSED RIGHT | fnumber] LANES | CLOSED

“[" Indicates that the next portion of the message will be displayed on the next line(s) of DMS,

DMS Manual: pg 5-4 & 6-4
586-6

POINTS TO ADD:

*When displaying that multiple lanes are closed, consensus of
panel was to use LEFT or RIGHT x LANES CLOSED
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Effect on Travel

Table 5.4 TERMS FOR EFFECT ON TRAVEL
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Large Signs Eortable Signs

EXPECT DELAY EXPECT | DELAY
EXPECT MAJOR DELAY EXPECT | MAJOR | DELAY
EXPECT MINOR DELAY EXPECT | MINOR | DELAY

“f" Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

Table 6.4 ACCEPTABLE TERMS FOR EFFECT ON TRAVEL
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

Large Signs Portable Signs

EXPECT DELAY EXPECT | DELAY
EXPECT MAJOR DELAY EXPECT | MAJOR | DELAY
EXPECT MINOR DELAY EXPECT | MINOR |DELAY

“" Indicates that the next portion of the message will be displayed on the next line(s) of
DMS

DMS Manual: pg 5-5 & 6-5 586-7

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

ASK:

«If delays are between 20 and 45 minutes, what should be used?
(if MAJOR is used, drivers are expecting worse conditions than
they will actually encounter, probably a better choice than just
EXPECT DELAY)
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Action

Motorists are not advised to take an
alternative route: No diversion

Table 5.5 TERMS FOR ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
MOTORISTS ARE NOT ADVISED TQ TAKE AN ALTERNATIVE ROUTE-

NO DIVERSION ACTION
Large Signs Portable Signs
BE PREPARED TO STOP BE | REPARED | TO STOP
USE CAUTION USE | CAUTION

“[* Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

Table 6.5 ACCEPTABLE TERMS FOR ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK
MOTORISTS ARE NOT ADVISED TO TAKE AN ALTERNATIVE ROUTE-
NO DIVERSION ACTION

Portable Signs

arge Signs
BE PREPARED TO STOP BE | PREPARED | TO STOP
USE CAUTION USE | CAUTION

“[* Indicates that the next portion of the message will be displayed on the next ling(s) of DMS.

DMS Manual: pg 5-6 & 6-6 586-8

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 consideration

ASK:

*Have you used action statements different than these when
there is no recommendation to divert?
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Action
soft diversion

DMS ON SAME

Large Sigas
USE OTHER ROUTES

=" Indicates that the next portion of the

MOTORISTS ARE ADVISED TO TAKE AN ALTERNATIVE ROUTE-

Table 5.6 TERMS FOR ACTION
FREEWAY AND RELATIVELY CLOSE TO INCIDENT

SOFT DIVERSION

Eortable Signs
USE | OTHER | ROUTES

will be dis ‘on the next line(s) of DMS.

Fable 6.6 ACCEPTABLE TERMS FOR ACTION
DAMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK
MOTORISTS ARE ADVISED TO TAKE AN ALTERNATIVE ROUTE-
SOFT DIVERSION

Large Signs Portable Signs
USE OTHER ROUTES USE | OTHER | ROUTES

“I" Indicates that the next portion of the message will be displayed on the next lineis) of DMS.

DMS Manual: pg 5-7 & 6-7

58&6-9

POINTS TO ADD:

* Many operators like to use the term ALTERNATIVE, but it is

obviously long

ASK:

er than the word OTHER

» Have any of you used different terms to encourage drivers to
use a different route?
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Action
Motorists are advised to take a specific Type

ey =Y}
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Table 5.7 ACCEPTABLE TERMS FOR ACTION
DMS ON SAME FREEWAY BUT RELATIVELY FAR FROM INCIDENT
MOTORISTS ARE ADVISED TO TAKE A TYPE 2 DIVERSION ROUTE

Large Signs Portable Signs

EXIT AND USE [freeway] [cardinal direction] EXIT | AND USE | [freeway] [eardinal direction]
USE [freeway] [cardinal direction] USE | [freeway] [cardinal direction]

TUNE RADIO TO faumber] AM TUNE | RADIO | TO Jrumber] AM

“1" Indicates that the next portion of the message will hdisglwed on the next line(s) of DMS.

Table 6.7 ACCEPTABLE TERMS FOR ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK
MOTORISTS ARE ADVISED TO TAKE A TYPE 2 DIVERSION ROUTE

EXIT AND USE [freeway] [cardinal direction] EXIT | AND USE | [freeway/ [cardinal direction]
USE [freeway] [cardinal direction] USE | [freeway] [cardinal direction]
TUNE RADIO TO fmumber] AM TUNE | RADIO | TO frumber] AM

“I* Indicates that the next portion of the message will be displaved on the next line(sh of DMS.

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

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 for
a special event, for instance)
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Audience for Action

Table 5.8 TERMS FOR AUDIENCE FOR ACTION

DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
Large Signs Portable Signs
[highway, sireet name ] [cardinal direction] [highway, street name] [cardinal direction]
[highway, street name] [cardinal direction] TRAFFIC  [highway, street name] [eardinal direction] | TRAFFIC
[ramiie aumber] foardinal direciion] [rowie mumber] [cardinal direciion]
[rame of eity or state] [name of city or state]
[name of eveni, towrist atiraction] [name af evens, tourist atiraction]
[rame of stadium, park, etc.] [name of stadium, park, eic.]
TO fhighway, sireet name [feardinal direction] TO fhighway, street name ] [cardinal direction]
TO [route number] [eardinal direction] TO [route number] feardingl direction]
TO fname of city or state] TO fname af city or state]
TO [rame of event. fowrist atiraction] TO [name af eveni, tourist attraction]
TO [name of stadium, park, etc.] TO [name of stadium, park, ete. ]
ALL TRAFFIC ALL | TRAFFIC Table 6.8 ACCEFTABLE TERMS FOR AUDIENCE FOR ACTION
ALL TRUCKS ALL | TRUCKS DAMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

Large Signs Poriable Signs

“["_Indicates that the mext portion of the message will be displayed on the pext line(s) of DMS. Fhighwey, strect mame] foardingl direction] i street name] [eardinal divection]

mber] [cardinad direction]
or state]
nh, fenserist attroetio »\llﬂ

[rowte mumber] [cardingl direction]

welinal direction]
ction]

attraction]
TO fircune of stachivm, park, ete.]

ALL TRAF :
ALL TRUCKS \LL TRl CKS

T Indicates that ol

he next portion of the message will be displayed on the next lindls) of DMS

DMS Manual: pg 5-9 & 6-9
586-11

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
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Good Reason for Following Action

Table 5.9 TERMS FOR GOOD REASON FOR FOLLOWING THE ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT

Large Signs Portable Signs

AVOID DELAY AVOID | DELAY

AVOID MAJOR DELAY AVOID | MAJOR | DELAY
SAVE [number] MINUTES SAVE | [number] MIN

BEST ROUTE TO {destination] BEST | ROUTE TO | [destination]

~|" _Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

Table 6.9 ACCEPTABLE TERMS FOR GOOD REASON FOR FOLLOWING THE ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO ROADWORK

Large Signs Portable Signs

AVOID DELAY AVOID | DELAY

AVOID MAJOR DELAY AVOID | MAJOR | DELAY
SAVE [fmumber] MINUTES SAVE | frumber] MIN

BEST ROUTE TO [destination] BEST | ROUTE TO | fdestination]

"I Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

DMS Manual: pg 5-10 & 6-10 5&6-12

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
improving driver response

ASK:

*Has anyone ever used a different good reason to follow the
action in their message?
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DMS Far From

Incident/Roadwork
Tables differ slightly for Lanes Closed
Table 5.3 TERMS FOR LANES CLOSED

DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
Large Signs Portable Signs
ALL LANES CLOSED ALL | LANES | CLOSED
CENTER LANE CLOSED CENTER | LANE | CLOSED
CENTER LANES CLOSED CENTER | LANES | CLOSED
CENTER [mumber] LANES CLOSED CENTER | [number] LANES | CLOSED
LEFT LANE CLOSED LEFT | LANE | CLOSED
LEFT [number| LANES CLOSED LEFT | fmumber] LANES | CLOSED
RIGHT LANE CLOSED RIGHT | LANE | CLOSED
RIGHT [number] LANES CLOSED RIGHT | [mumber] LANES | CLOSED
FREEWAY CLOSED FREEWAY | CLOSED
EXIT TO fhighway, sireet name] CLOSED  EXIT TO | [highway, street name] | CLOSED

Table 512 TERMS FOR LANES CLOSED
‘T Indicates that the next portion of the message will be displayed on the next line(s) of DMS. DAMS ON SAME FREEWAY BUT RELATIVELY FAR FROM INCIDENT

[rumber] LANES | CLOSED
EN | LANE | OPEN
] LANES OPEN [rusmber] LANES | OPEN

“I" Indicates that the next portion of the message will be displayed on the next line(s) of DMS

DMS Manual: pg 54 & 5-13

5&6-13

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 roadwork

*Most of the tables are the same for each DMS location section.
A few tables do differ slightly, though

ASK:

*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
far upstream)
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DMS on Different Freeway

ncident Location
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Table 5.2 TERMS FOR INCIDENT LOCATION Table 520 TERMS FOR INCIDENT LOCATION

DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT DMS ON DIFFERENT FREEWAY THAN INCIDENT
1 MILE (4HEAD) 1 MILE (HEAD) eI arect name]® R s, epeet name]®
[rumber] MILES (AHEAD) [number] MILES (AHEAD) ’ Al e Pt ) i

EAD AHEAD AT fexit ramp T . AT | [exit ramp name] | EXIT
AT [highway, street name] AT| [highway, street name] l“':i'_' ]RE': [higin * ef I L
AT [exit ramp name] EXIT AT | fexit ramp name] | EXIT BEFORE [exir ramp namef EXIT*
BEFORE [highway. street name] BEFORE | [highway, street name] AS . sireet name] AS v,
BEFORE [exit ramp name] EXIT BEFORE | fexit ramp name] | EXIT PAST fexit ramp name] EXIT* AST | fexit rany ef | EXIT*
PAST [highway, street name] PAST | fhighway, street name| OVER [highway, street namef* OVER | [highway, street name]*
PAST fexir ramp name ] EXIT PAST | fexir ramp name] | EXIT
ON LEFT SHOULDER ON LEFT | SHOULDER
g: mi{l&mzk (cim r:ﬂg lLS}fQDmDER * ::‘:!l.-.'u)l:.{::':'. muniher, highway mante or sireet name ffcardinal direction]” in fromt of the
OVER [highway, street name] OVER | fhighway, sireet name] “I" Indicates that the next portion of the message will be displayed on the next line(s) of DMS.
0" Indicates portion of the message will be displ he et lineis) of DMS.

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

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



DMS on Different Freeway
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Table 5.5 TERMS FOR ACTION
DMS ON SAME FREEWAY AND RELATIVELY CLOSE TO INCIDENT
MOTORISTS ARE NOT ADVISED TO TAKE AN ALTERNATIVE ROUTE-

NO DIVERSION ACTION
Large Sigas Portable Signs
BE PREPARED TO STOP BE | REPARED | TO STOP
USE | CAUTION

USE CAUTION
“* Indicates that the next portion of the message will be displayed on the next line(s) of DMS.

Table 523 TERMS FOR ACTION

DAMS ON DIFFERENT FREEWAY THAN INCIDENT
MOTORISTS ARE NOT ADVISED T} TAKE AN ALTERNATIVE ROUTE-
NO DIVERSION ACTION

Partable Signs
BE | PREPARED | TO STOP

USE | CAUTION

line(s) of DMS,

DMS Manual: pg 5-6 & 5-25
5&6-15

POINTS TO ADD:
oIf 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



5&6-16

DMS Manual: pg 5-30 & 6-29

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



Action: with diversion

Table 6,32 ACCEPTABLE TERMS FOR ACTION
DAS ON SAME FREEWAY AND RELATIVELY CLOSE TO CLOSURE
MOTORISTS ARE ADVISED T() TAKE A SPECIFIC TYPE 6 DNVERSTON (DETOUR) ROUTE

Large Signs Portable Signs

EXIT AND FOLLOW DETOUR EXIT AND | FOLLOW | DETOUR
EXIT AND FOLLOW SIGNS EXIT AND | FOLLOW | SIGNS
FOLLOW DETOUR FOLLOW | DETOUR

FOLLOW SIGNS FOLLOW | SIGNS

“I* Indicates that the next portion of the message will be displaved on the next ling(s) of DMS.

DMS Manual: pg 6-35 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
*Formal incident emergency route signing

5&6-17



Action: with diversion

Large Signs

EXIT AND FOLLOW DETOUR

EXIT AND FOLLOW SIGNS

FOLLOW DETOUR

FOLLOW SIGNS

EXIT AT fhighway, strees mame] feardinal direction]
FOLLOW DETOUR

EXIT AT fhighway, street name] feardinal direction]
FOLLOW SIGNS

EXIT AT froute number] [cardinal direction]
FOLLOW DETOUR

' number | [cardingl direcrion]

SIGNS

TAKE fexit ramp name] EXIT]
FOLLOW DETOUR

TAKE fexit ramp name] EXIT
FOLLOW SIGNS

ACCEPTABLE TERMS FOR ACTION
Y 1

Pariable Signs
EXIT AND | FOLLOW | DETOUR
EXIT AND | FOLLOW | SIGNS

FOLLOW | DETOUR
FOLLOW | SIGNS.
EXIT | AT | fhighway, siree
FOLLOW | DETOUR
EXIT | AT | fhighway, strect name] {cardinal direction]
FOLLOW | SIGNS.

EXIT | AT [roude munber] fcardinal direction]
FOLLOW | DETOUR

EXIT | AT frowse mumber] fcardinal direcrion]
FOLLOW | SIGNS.

TAKE | fexit ramp name] | EXIT
FOLLOW | DETOUR

TAKE | fexit ramp name] | EXIT
FOLLOW | SIGNS.

same] {cardinal direction]

TAKE [high vt name] fcardinal direction] TAKE | [highway, street name] [cardinal direction]
FOLL FOLLOW | DETOUR

TAKE [l TAKE | fhighwa, strect name] feardinal drection]
FOLL FOLLOW | S

TAKE froute number] [ecardnal direction]
FOLLOW DETOUR

TAKE froute number] fcardinal direction]
FOLLOW SIGNS

TAKE froute number] [cardinal direction]
FOLLOW | DETOUR

TAKE fronte number] fcardinal direction]
FOLLOW | SIGNS

= Indicates that the next portion of the message will be displayed on the next linc{s) of VMS.

DMS Manual: pg 5-38

5&6-18

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
*Formal incident emergency route signing
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Establishing the Maximum
Message Length

Module 7

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:
45 Min

7-1



PART 1

Distance Requirements

DMS Manual: pg 7-1

Message Length and DMS Viewing

7-2

POINTS TO ADD:
*None

7-2



Required Viewing
Distances to DMS

» For a given number of info units: Higher
speeds require higher, legibility distances
750

£ 500

250

Required Viewing Distance

0 1 2 3 4

Number of Units of Information

DMS Manual: pg 7-1 7-3

POINTS TO ADD:

*This assumes that 2 seconds viewing time is needed per unit of
information presented

ASK:

oIf 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



Sight Distance for Lateral
Offset

* Longer lateral distances require more legibility
distance

iy
o
o

(]
o
o

Additional Sight Distance
Required (ft)
— ]
o =]
S =]

o

o

20 40 60
Offset Between Motorist and VMS (ft)

DMS Manual: pg 7-2 7-4

POINTS TO ADD:

oIf 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 distance

*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



Distance to a DMS

Lighting Conditions

DMS Manual: pg 7-2

7-5

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



Factors Reducing Legibility
Distance to a DMS

Sun Position

DMS Manual: pg 7-2

7-6

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
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Factors Reducing Legibility
Distance to a DMS

Verticai & Horizontai Curvature

DMS Manual: pg 7-2 7-7

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
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Factors Reducing Legibiiity
Distance to a DMS

Spot obstructions

DMS Manual: pg 7-2 7-8

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
control devices, etc.)
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Factors Reducing Legibility
Distance to a DMS

Rain or fog

DMS Manual: pg 7-2

7-9

POINTS TO ADD:

*None
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Factors Reducing Legibiiity
Distance to a DMS

Trucks in the traffic stream

DMS Manual: pg 7-2 7-10

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
time to a sign

7-10



Therefore,

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

DMS Manual: pg 7-2 7-1

POINTS TO ADD:

sImportant 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



PART 2

Day & Night Operations

DMS Manual: pg 7-4

Maximum Legibility Distances for

7-12

POINTS TO ADD:
*None
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Day & Night

Qe FIgN By ] ] LI
Suggesieda iegibiiity
distances
Table 7.1 Suggested DMS Legibility Distances for Use in Message Design (ft
Light-Emitting Incandescent
Condition Diode* Fiberoptic Bulb Reflective Disk |
Mid-Day 800 700 700 700
Washout 800 700 700 400
Backlight 600 400 400 200
Nighttime 600 600 600 350

Valid only for the newer aluminum indium gallium phosphide (or equivalent) LEDs

DMS Manual: pg 7-4

7-13

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)
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A L
VIdXITTIUITI rdimnper ol
units of info
Table 7.2 Maximum Number of Units of Information in DMS Message
(Base Maximum Message Length)

Conditi Light-Emitting Diode* Fiberoptic Incandescent Bulb Reflective Disk
0-35 36-55 | 56-T0 0-35 36-55 | 56-70 0-35 36-55 | 56-70 0-35 36-55 | 56-70
mph mph mph mph mph mph mph mph mph mph mph mph

Mid-Day 5 units | 4 units | 4 units | 5 units | 4 units | 3 units | 5 units | 4units | 3 units | 5 units | 4 units | 3 units
Washout 5 units | 4 units | 4 units | 5 units | 4units | 3 units | 5 units | 4 units | 3 units | 4 units | 3 units | 2 units
Backlight 4 units | 4 units | 3 units | 4 units | 3 units | 2 units | 4 units | 3 units | 2 units | 2 units | 1 unit | 1 unit
Nighttime 4 units | 4 units | 3 units | 4 units | 3 units | 3 units | 4 units | 3 units | 3 units | 3 units | 2 units | 1 unit
A Valid only for the newer aluminum indium gallium phosphide (or equivalent) LEDs
DMS Manual: pg 7-5 7-14

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)
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Reduce Units for Vertical
Curves
Only necessary in very extreme cases

Table 7.5 Number of Units of Information that Must Be Subtracted
from Number Given in Table 7.2 Due to Vertical Curve
PORTABLE LED DMS*

Mounting Height: 7 feet

Vertical Curve Design Speed
20-foot Offset 60-foot Offset
Condition 30 35 40 30 35 40
mph mph mph mph mph mph
Mid-Day Junits | 2units | 1 unit | 5units | 5 units | 3 units
Washout Junits | 2units | 1 unit | Sunits | 5 units | 3 units
Backlight 2 units 1 unit lunit | 4 units | 4 units | 2 units
Nighttime 2units | 1 unit 1 unit | 4 units | 4 units | 2 units

Valid only for the newer aluminum indium gallium phosphide (or equivalent) LEDs.

DMS Manual: pg 7-9 7-15

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)

*Note that these only apply if the PCMS is located on an actual
hill that is obscuring sight distance to the sign
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Reduce Units for
Horizontal Curves

(Necessary only in extreme cases)

DMS Manual: pg 7-14

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

downstream of a sharp curve

7-16



Reduce Units for
Horizontal Curves

(Necessary only in extreme cases)

DMS Manual: pg 7-17

7-17

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

downstream of a sharp curve
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Reduce Units for Rain
Generaliy 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

DMS Manual: pg 7-18 7-18

POINTS TO ADD:

*Although rain and fog may reduce legibility distance a little,
people also tend to drive slower in rain and fog

ASK:

*\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)
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Reduce Units for Fog

Table 7.13 Number of Units of Information that Must Be Subtracted from
Number Given in Table 7.2 Due to Effects of Fog in Daytime Conditions
PORTABLE LED"* DMS
Visibility No Offset i 20-ft Offset 60-ft Offset
Rangein | 035 | 3655 | 56-70 | 0-35 | 36-55 | 56-70 | 0-35 | 36-55 | 56-70
Fog mph mph mph mph mph mph
0.5 mi 0 0 0 0 0 0
0.25 mi 0 0 1 unit 0 1 unit lunit | 2units | 2units | 2 units
0.1 mi 2 units | 2units | 2 units | 3 units | 3 units | 3 units | 5 units® | 4 units® | 4 units®
A Valid only for the newer aluminum indium gallium phosphide (or equivalent) LEDs.
8 Adequate sight di not available for any under this viewing condition.
DMS Manual: pg 7-19 7-19

POINTS TO ADD:

*Once again, only PCMS are susceptible to this

*Generally, fog must be pretty thick to require adjustment
(visibility reduced to ¥ mile or less)
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with Maximum Base Number of Units

Table 7.17 Percent of Motorists Able to Fully Read a DMS Message
ht-Lane Roadway: Four Lanes in Each Direction

lanes, respectively.

vph = vehicles per hour.

* Under these conditions, only truck drivers are assumed to be able to see the DMS,

DMS Manual: pg 7-22

Operating §; Rai
0-35 mph 36-55 mph 56-70 mph
Percent | 2000 4000 6000 2000 4000 6000 2000 4000 6000
Trucks | vph vph vph vph vph vph | wvph vph vph
5 90 80 70 90 80 70 50 80 70
10 80 60 45 80 65 45 80 65 45
20 65 35 20 70 35 20* 65 35 20+
30 60 30* 30* 60 30* 30+ 55 30+ 30*
50 50* S0* S0* S0* 50* 50* 50* 50* 50*
Note: Assumes a 70%/20%/10%6/0% split of truck traffic in shoulder, right center, left center, and median travel

Reduce Units for Large Trucks

7-20

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 high

oIf conditions are where the percentage is down below 80 percent

or so, may want to think about reducing the length of the

message
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Designing Message

-
-

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:

«20 Min

9&10-1



Procedure for Incidents

D
PART 2: Incidents that require closing the freeway

PART 3: Incidents on intersecting freeway that
require closing the connector ramp

3

DMS Manual: pg 9-i &10-i 9&10-2

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
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Procedure for Incidents

e
« DMS on same freeway and relatively close to
the incident

* DMS on same freeway but relatively far from
incident

* DMS on different freeway than incident

DMS Manual: pg 9-i &10-i 9&10-3

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 message
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Procedure for Incidents

' [ . ]

Lane Closure (Blockage)
1. Establish initial maximum allowable number of

units of information based on DMS type and
operating speeds

DMS Manual: pg 9-1 98104

POINTS TO ADD:

*None
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Procedure for Incidents

- |

ane Closure (Blockage)

. Establish initial maximum allowable number of
units of information based on DMS type and
operating speeds

2. Assess whether the message must be reduced

because of local geometric sight distance

restrictions to the DMS

_\r"--

DMS Manual: pg 9-1 9&10-5

POINTS TO ADD:
*None
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Procedure for Incidents

|

Lane Closure (Blockage)

3. Assess whether the message must be
reduced because of local environmental sight
distance restrictions to the DMS such as of
rain or fog

DMS Manual: pg 9-2 9&10-6

POINTS TO ADD:
*None
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Procedure for Incidents

Lane Closure (Blockage)
3. Assess whether the message must be
reduced because of local environmental sight

distance restrictions to the DMS because of
rain or fog

4. Finalize the maximum allowable units of
information in the message

DMS Manual: pg 9-2 9&10-7

POINTS TO ADD:
*None
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Procedure for Incidents

Lane Closure (Blockage)
5. Define the Base DMS Message to satisfy
motorist information needs

DMS Manual: pg 9-2 9&10-8

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
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Procedure for Incidents

Lane Closure (Blockage)
5. Define the Base DMS Message to satisfy
motorist information needs

6. Reduce the number of message units if
necessary

DMS Manual: pg 9-4 9&10-9

POINTS TO ADD:
*None
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Procedure for Incidents

Lane Closure (Blockage)

5. Define the Base DMS Message to satisfy
motorist information needs

6. Reduce the number of message units if
necessary

7. Format the message

DMS Manual: pg -5 9&10-10

POINTS TO ADD:
*None
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Procedure for incidents

/i’_'ll'

PR Y [P E—
drie viosure (blo

L ckage)
8. Adjust message to

e
fit on existing DMS

DMS Manual: pg 9-5

9&10-11

POINTS TO ADD:

*None
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Procedure for Incidents

L
8. Adjust message to fit on existing DMS
9. Adjust message to fit on 3 lines or less

DMS Manual: pg 9-5 9&10-12

POINTS TO ADD:
*None

9&10-12



Procedure for incidents

ane Closure (Bloc
Adjust message to fit on existing DMS
Adjust message to fit on 3 lines or less

0. Finalize DMS message

L
8
9
1

9&10-13

DMS Manual: pg 9-6

POINTS TO ADD:
*None
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Procedure for Incidents

Detailed step-by-step procedure
Refers user to tables in

» Module 7: Establishing Maximum Message
Length

DMS Manual: pg 7-1 9&10-14

POINTS TO ADD:
*None

9&10-14



Procedure for Incidents

Detailed step-by-step procedure
Refers user to tables in

» Module 7: Establishing Maximum Message
Length

* Module 5: Designing the Base DMS Message
for Incidents

For roadwork messages, tables in Module 6 would
be used instead...

DMS Manual: pg 7-1, 5-1, & 6-1 9&10-15

POINTS TO ADD:
*None
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Modifying Messages
to Improve
Effectiveness

Module 12

OBJECTIVE OF MODULE:

eIntroduce participants to the tables in the module that can be

used as good examples

DURATION:

*10 Min

12-1



Table 12.1 Incident Messages

Old Message Recommended Message
Notes
First Phase Second Phase First Phase Second Phase
ACCIDENT AHEAD ACCIDENT ® I is best 10 give the Jocation of the incident. Knowledge of the
USE CAUTION AT [location] i om is wsefsl et se sk divestie and acher
driving decisions.
® AHEAD is redusdast and peed mot be displayed because it is
understood by motorists that the accident is abead on the freeway.
ACCIDENT AHEAD ACCIDENT ® AT should be displayed before the location of the incident.
215T STREET AT 215T STREET - L
i the sumber of b closed is uscful o
USE CAUTION LEFT 2 LANES CLOSED duste the il L of delxy.
® Knowledge of which lanes sre closed is useful to motorists to
determine which lanes they should use to travel past the incident.
® AHEAD is redundant and need not be displayed because it is
‘understood by motorists that the accident is ahead on the froeway.
ACCIDENT AHEAD ACCIDENT ® It is best 8o give the bocation of the incidest rashey than fhe
184 AT [focation] information that the sccident is on 1-84. 1f the DMS is on 184, it
EXPECT DELAYS LEFT 2 LANES CLOSED ‘will be understood by motorists that the accident is on -84 and it
need not be displayed.
. the inci ion is usefial ists 10 make
diversion and other driving decisions.
® Knowledge of the number of lanes closed is useful to motorists to
evaluste the potentisl amoust of delay.
® Knowledge of which lanes are closed is useful to mosorists to
determine which lases they should use o travel past the incident
® AHEAD is redundant and need not be displayed because it is
understood by motorists that the accident is ahead on 1-84.

* Assumes 3- or d-line, 20 character per line DMS.

DMS Manual: pg 12-2

Improving Message Effectiveness

12-2

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
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Old Message. Recommended Mesinge
Nates
First Phase Second Phase First Phase Second Phase
ACCIDENT AHEAD ACCIDENT ® It is best 1 give the Jocation of the incident rather tham the
RIGHT LANES AT [location] abeal ledge of the incident
USE CAUTION RIGHT 2 LANES CLOSED location is usefisl 1o motorists 1o make diversion and other driving
® Knowledge of the number of lanes closed s sefil 1o motorists b
evalusie the potential smnoest of delay.
® AMEAD is rodundant aod notd not be displayed bessuse it is
undentood by extoriats that the sceidess is shead
ACCIDENT AHEAD ACCIDENT AHEAD ACCIDENT ® The current message has five wnits of information and can be
ONE RIGHT LANE BROCK BRIDGE AT BROOK BRIDGE reduced o three units.
A 0 P ?
EXPECT DELAYS LEFT 2 LANES CLOSED ® Knowdedge of the m of lanes [—rr. -
evaluate the potential snoest of delay.
® Knowledge of which lanes are closed is useful to mosanats o
determine which lanes they should use 1o travel past the incident
® AHEAD is redundant and need not be displayed because it is
by Estorisss that the sccidest is sbead on the freeway.
ACCIDENT AHEAD RIGHT LANE ACCIDENT ® The current message has five wsits of information and can be
REDUCE SPEED CLOSED AHEAD AT [focation] reduced to three units.
MERGE LEFT DRIVE CAREFULLY RIGHT LANE CLOSED

® [t is best to give the location of the sccident. Knowledge of the
accident loca fal to i k ion and other

driving decisions.
#® Knowledge of the number of lanes chosed is usefial 1o motorists
evalisaie the potential smovut of delay.

® AHEAD is redundant snd need not be displayed becamse it is
that the accidest is [

* MERGE LEFT
oemitied.

o RIGHT LANE CL be|

DMS Manual: pg 12-3

Improving Message Effectiveness

12-3

POINTS TO ADD:

*Often, a two phase message can be reduced down to a single
phase and be more effective for motorists
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Improving Message Effectiveness

Ol Message Recommended Message'
Noles
First Phase Sccond Phase First Phase Second Phase
ALL LANES FREEWAY CLOSED ® FREEWAY CLOS, s used rather thas ALL LANES CLOSED
CLOSED AHEAD EXIT AT[location] because it is shorter and means the same thing to motarists.
KEEP RIGHT FOLLOW DETOUR,
hat is set up bocausse of the
that ey will have positive
ACCIDENT USE ACCIDENT ® |f the DMS is located on 184 Eas, the accident is understood 1o be
IH-4 EAST ALTERNATE AT ROWLAND on 1-84 East and # need not be displayed
AT ROWLAND ROUTES USE OTHER ROUTES.
® OTHER is used rather than AL TERNATE becuse it i sharter and
casier 10 read and will be undersiood by motorsts
ACCIDENT sk ® 1§ the DMS is focated on a cross frecway to 154 East, then OF -84
ON 1-84 EAST OTHER EAS .
VAN
AT ROWLAND ROUTES ® s b than -84, Human factors research by
T isis do not understand =TH.”
IH-84 EAST USE ACCIDENT ® If the DMS is od on 154 EAST, the acoadont s undorsioad w be
ACCIDENT ALTERNATE AT ROWLAND on 1-84 EAST and it need not be displayed.
AT ROWLAND ROUTES USE OTHER ROUTES ® The problem ACCHDENT should always be on the top line
® OTHER is wsed paiher than AL TERNA TE because it is shoner and
casser 1o read and will be undersiood by motorsis.
IH-84 EAST TWO RIGHT ACCIDENT ® I the DMS is kocated on 184 East, the accident is understood ko be
ACCIDENT LANES PAST DOWNTOWN on -84 East and 2 neod not be displayed.
DOWNTOWN CLOSED RIGHT 2 LANES CLOSED)

* The problem ACCIPENT should always be o the top linc.
® 2 should be used rather than TINO because it & shorter and more
easily read by modosists,

® PAST is displayed in front of DOWNTOWN 10 reduce possitility of

confusion a5 1o the kcation of the acciden,

DMS Manual: pg 12-4 12-4

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 shown
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Improving

essage Effectiveness

MAJOR ACCIDENT

2 LANES CLOSED

Ol Mewage Recommended Mevsage’
SNeten
Firt Phase Second Fhase Firs Phase Second Fhase
11854 £ AT MAJOR ACCIDENT
ROWLAND AT ROWLAKD

rd AT should be scparssod f
and be piacod weh e ocaion of
A mesn

IH-54 EAST
CLOSED AT
ROWLAND

1154 BB AT
ROWLAND
ACCHIENT

UsE
ALTERNATE
ROUTES

LEFT 2 LANES

CLOSE
EXPECT DELAY

FREEWAY CLOSED
AT ROWLAND
USEH OTHER ROUTES

ACCIDENT
AT ROWLAKD
LEFT 2 LANES CLOSED.

 ruther than 164 EAST becw
s well undersiond b

* ifihe DS is

on 154 EAST and it meed not be displ:
® The word AT uhould be scparsted fin
and be placed with the loca

vt umin of mfoemation

lancs closad is uselid
al arount of delay

Wh s arc
EXPECT DELAYS,

scancd on 54 EAST, the accidons i undersiood o be

DMS Manual: pg 12-5

12-5

POINTS TO ADD:

*Examples are provided for both incident messages and roadwork

messages
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Improvin

Ol Mesage Recommended Mevage'
Netes
First Phase Socond Phase First Phase Second Phase
1H-84 EB AT AVOID DELAY FREEWAY CLOSED The current message has five units of information and cam be
ROWLAND AT ROWLAND reducod 10 three wmits

VAY CLOSED

U]
ALTERNATE ROUTES

USE OTHER ROU

The incident should be displayed on the top line Bllowed by the
mcident location.

Human factors rescarch conducted by TTT reveabed that a large
majority of Texas motorists do not underdand the meaning of the
abbreviation EB.

OTHER isused rather than ALTERNATE bocause it s shorer and
casier 8o read and will be underdood by motorists

ALL TRAFFIC
EXIT

ROWLAND

FREEWAY CLOSED
XIT AT ROWLAND
USE SERVICE RD

The current message has five usits of information and cam be
reduced 10 fous units

FREEWAY CLOSED is used rather than MASOR ACCIDENT
becaise il repeesents the immsediate problem the motorists will face.

1f the freeway is closed, the motorists will understand that ALL
TRAFFIC must exn. The recommendation i 10 1l the motoriits
that they shodd EXIT AT WASHINGTON and then USE
SERVICE ROAD w bypass the incident.

MAJOR ACCIDENT
AT ROWLAND
ON MAIN LANES

AVOID DELAY

ALTERNATE ROUTE

MAJOR ACCIDENT
ATROWLAND
USE OTHER ROUTES

Information that the sccident is OF MAIV LANES will be
wndersiood by motorists and it meed not be displayed.

OTHER i used raer than ALTERNATE because it 1% shorter and
casier toread,

The motoria would assume that if tokd 10 wse other routes the
motorist would sveid delay, Thus AVOD DELAY noed mot be
displayed

MAJOR ACCIDENT AT
ROWLAND
CLEAREDAT 5:10

MAJOR ACCIDENT
AT ROWALAND
CLEAREDAT %10

“onflicting informstion is give in the current message. The first
memage phase statcs that the accidemt was clearcd at 3: 10; the
socond phase staes that two lancs are closel. The recommended
memage is based on the asssnption that the former i tru.

DMS Manual: pg 12-6

g Message Effectiveness

12-6

POINTS TO ADD:

*None
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_______ e e S ™

Message Design Example -

Incident: Large DMS

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:
45 Min

14-1



All Lanes Closed

).
x Accident
' DMS #2

DMS Manual: pg 14-2

14-2

POINTS TO ADD:

*Note that DMS #2 is located several exits upstream of the

interchange
*The accident is located within the interchange
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All Lanes Closed

Define Situation

« Analyze Incident and Incident Scene
Characteristics

DMS Manual: pg 14-3 14-3

POINTS TO ADD:
*None
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All Lanes Closed

Design Message for DMS on Same
Freeway Relatively Close to Incident

- DMS #1

DMS Manual: pg 14-4 14-4

POINTS TO ADD:
*None
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DMS #1: All Lanes Closed

Identify DMS Characteristics

DMS Manual: pg 14-4

14-5

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Identify DMS Characteristics
Review Conditions at DMS Location

DMS Manual: pg 14-4

14-6

POINTS TO ADD:

*None

14-6



DMS #1: All Lanes Closed

Identify DMS Characteristics
Review Conditions at DMS Location

Identify Diversion Route
Characteristics

DMS Manual: pg 14-4 14-7

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

DMS Manual: pg 14-2 &14-4

14-8

POINTS TO ADD:
*None

14-8



DMS #1: All Lanes Closed

Identify DMS Characteristics
Review Conditions at DMS Location

Identify Diversion Route
Characteristics

Set Objectives

DMS Manual: pg 14-5 14-9

POINTS TO ADD:
*None

14-9



DMS #1: All Lanes Closed

Establish Initial Maximum Allowable
Number of Units of Info in the
Message Based on DMS Type and
Freeway Operating Speeds

DMS Manual: pg 14-5 14-10

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 1

Determine Freeway Operating Speed at the

DMS Location.
Freeway speed is 30 mph

DMS Manual: pg 14-5

14-11

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 2

Determine the Initial Maximum Allowable
Number of Units of Information in the
Message from Table 7.2, page 7-4.

Based on sun position, max allowable of 5
units

DMS Manual: pg 14-5 14-12

POINTS TO ADD:

*None

14-12



Assess Whether the Message Must Be
Reduced Because of Local
Geometric Sight Distance
Restrictions to DMS

DMS Manual: pg 14-6 14-13

POINTS TO ADD:

*None

14-13



DMS #1: All Lanes Closed

Step 3

Determine Whether There are Sight Distance
Restrictions to the DMS Because of a
Vertical Curve Using the Guidelines in
Section 7.3 UNITS OF INFORMATION
REDUCTIONS FOR VERTICAL CURVES on
page 7-6

No reductions in max of 5 units

Go to Step 5

DMS Manual: pg 14-6 14-14

POINTS TO ADD:
*None

14-14



DMS #1: All Lanes Closed

Step 5

Determine Whether There are Sight Distance
Restrictions to the DMS Because of a
Horizontal Curve Using the Guidelines in
Section 7.4 UNITS OF INFORMATION
REDUCTIONS FOR HORIZONTAL CURVES
on page 7-10

No reductions in max of 5 units

Go to Step 7

DMS Manual: pg 14-6 14-15

POINTS TO ADD:
*None
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Assess Whether the Message Must Be
Reduced Because of Environmental
Sight Distance Restrictions to DMS
(Rain/Fog)

DMS Manual: pg 14-6 14-16

POINTS TO ADD:

*None

14-16



DMS #1: All Lanes Closed

Step 7

Determine Whether Rainfall near the DMS
Exceeds 2 Inches per Hour

No. No reductions in max of 5 units
Go to Step 9

DMS Manual: pg 14-6 14-17

POINTS TO ADD:
*None

14-17



DMS #1: All Lanes Closed

Step 9

Determine Whether Fog Exists near the DMS
No. No reductions in max of 5 units
Go to Step 11

DMS Manual: pg 14-6 14-18

POINTS TO ADD:
*None
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Finalize the Maximum Allowable Units
of Information in the Message

DMS Manual: pg 14-6 14-19

POINTS TO ADD:

*None

14-19



DMS #1: All Lanes Closed

Step 11

Based on Steps 1 through 10, Finalize the
Maximum Allowable Number of Units of
Information in the Message

No reductions in max of 5 units

DMS Manual: pg 14-6 14-20

POINTS TO ADD:

*None

14-20



Define Base DMS Message to Satisfy
Motorist Information Needs

DMS Manual: pg 14-6

14-21

POINTS TO ADD:

*None

14-21



DMS #1: All Lanes Closed

Step 12

Select Incident Descriptor Message Element
from Table 5.28, page 5-31

Incident Descriptor: MAJOR ACCIDENT

DMS Manual: pg 14-6 14-22

POINTS TO ADD:
*None

14-22



DMS #1: All Lanes Closed

Step 13

Select Incident Location Message Element
from Table 5.29, page 5-32
Location: PAST I-22

DMS Manual: pg 14-6 14-23

POINTS TO ADD:
*None

14-23



DMS #1: All Lanes Closed

Step 14

Select Lanes Closed Message Element from

Table 5.30, page 5-33
Lanes Closed:

DMS Manual: pg 14-6

ALL LANES CLOSED

14-24

POINTS TO ADD:

*None

14-24



DMS #1: All Lanes Closed

Step 15

Select Closure Location Message Element
from Table 5.31, page 5-34
Closure Location: AT |-22

DMS Manual: pg 14-7 14-25

POINTS TO ADD:
*None

14-25



DMS #1: All Lanes Closed

Step 16

Determine Whether Diversion Traffic Control

is in Place
“Yes.” Go to Step 20

DMS Manual: pg 14-7

14-26

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 20

Select Type 5 Diversion (Detour) Route
Action Message Element from Table 5.35,
page 5-38

Action: EXIT AT 1-22

FOLLOW DETOUR

DMS Manual: pg 14-7 14-27

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 21

Establish Whether Action Message Is for a

Select Group of Motorists
“No.” Go to Step 23

DMS Manual: pg 14-7

14-28

POINTS TO ADD:

*None

14-28



DMS #1: All Lanes Closed

Step 23

Examine Whether the Diversion Route May
Be Perceived by Motorists as Being a
Most Logical Route

“Yes.” Go to Step 25

DMS Manual: pg 14-7 14-29

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Summary

Incident Descriptor: MAJOR ACCIDENT

Location: PAST |-22

Lanes Closed: ALL LANES CLOSED

Closure Location: AT 1-22

Action: EXIT AT 1-22
FOLLOW DETOUR

6 Units of Information

DMS Manual: pg 14-7 14-30

POINTS TO ADD:

*None
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Reduce the Number of Message Units
If Necessary

DMS Manual: pg 14-8 14-31

POINTS TO ADD:

*None

14-31



DMS #1: All Lanes Closed

Step 25

Examine Whether the Number of Units of
Information Units in the Base DMS
Message Is Greater than the Maximum
Allowable from Step 11

“Yes.”

Base DMS Message = 6 units

Maximum Allowable = 5 units

Continue to Step 26

DMS Manual: pg 14-8 14-32

POINTS TO ADD:
*None

14-32



DMS #1: All Lanes Closed

Step 26

Omit Incident Descriptor Message Element
According to Guidelines in the Section on
Combining Message Elements for Incident
Messages Beginning on page 8-15

FREEWAY CLOSED
EXIT AT 1-22
FOLLOW DETOUR

3 Units of Information

DMS Manual: pg 14-8 14-33

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 27

Examine Whether the Number of Units of
Information Units in the Base DMS
Message Is Greater than the Maximum
Allowable from Step 11

“No-!!

Revised DMS Message = 3 units

Maximum Allowable = 5 units

Go to Step 32

DMS Manual: pg 14-8 14-34

POINTS TO ADD:
*None
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DMS #1: All Lanes Closed

Step 32

Format the Message According to Guidelines in the
Sections on FORMATTING MESSAGES on page
8-6 and REDUCING MESSAGE UNITS OF
INFORMATION FROM THE BASE MESSAGE on
Page 8-14

Tables 8-5 and 8-12 apply

Freeway Closure: FREEWAY CLOSED

Location of Closure

& Action: EXIT AT 1-22
FOLLOW DETOUR

DMS Manual: pg 14-8 14-35

POINTS TO ADD:
*None
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DMS #1: All Lanes Closed

Step 37

Examine Whether There are 3 or Fewer
Decision-Relevant Units of Information
Displayed on Each of the Phases

“Yes.” Go to Step 39

DMS Manual: pg 14-9 14-36

POINTS TO ADD:

*None

14-36



DMS #1: All Lanes Closed

Step 39

Examine Whether Message Elements Are
Split in Such a Way That a Part of One
Message Element is on the Same Line as a
Part of a Second Message Element

“No.” Go to Step 41

DMS Manual: pg 14-9 14-37

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Step 41

Examine Whether the Message or Any of the
Message Lines Are Too Long to Fit in the
Available Message Space

“No.” Go to Step 45

DMS Manual: pg 14-9 14-38

POINTS TO ADD:
*None
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DMS #1: All Lanes Closed

Step 45

Review Message for Inconsistencies and
Incompatibility
No inconsistencies in message

DMS Manual: pg 14-9 14-39

POINTS TO ADD:
*None
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DMS #1: All Lanes Closed

Step 46

Make Additional Adjustments if Necessary
No adjustments necessary

FREEWAY CLOSED
EXIT AT 1-22
FOLLOW DETOUR

3 Units of Information

DMS Manual: pg 14-9 14-40

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Summary

Base DMS Message vs. Final Message

MAJOR ACCIDENT FREEWAY CLOSED
PAST I-22

ALL LANES CLOSED

AT 1-22

EXIT AT 1-22 EXIT AT 1-22
FOLLOW DETOUR FOLLOW DETOUR

DMS Manual: pg 14-9 14-41

POINTS TO ADD:

*None
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DMS #1: All Lanes Closed

Assess Effects of Large Trucks on the
Ability of Motorists to View the
Message (Tables 7.14 — 7.17, pages
7-21 & 7-22)

DMS Manual: pg 14-10 14-42

POINTS TO ADD:

*None
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AMBER Alert

Module 15

OBJECTIVE OF MODULE:

*Summarize general operations during amber and silver alerts,
highlight research findings that have influenced current message
protocols being used

DURATION:
*10 Min
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Programs & Policies

Texas AMBER alert network and policies

Activated by Governor Rick Perry

TX Dept of Public Safety is in charge

Any law enforcement agency can activate
When activated, TxDOT displays on DMSs

TxDOT coordinator for design and display of
messages Brian Fariello, San Antonio

DMS Manual: pg 15-1 15-2

POINTS TO ADD:

*None
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Priority of Information

Situation descriptor

Vehicle descriptor

License plate number

Telephone number (to dial)

Tune to radio (local radio or HAR)

a bk owobd -~

DMS Manual: pg 15-3 15-3

POINTS TO ADD:
*Driver surveys indicate this is the priority of information desired
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Priority of AMBER Alert Information

1. Situation Descriptor

KIDNAPPED CHILD

AMBER ALERT - OK

(SILVER ALERT — Understood?)
ABDUCTED CHILD - not as good
MISSING CHILD — No

DMS Manual: pg 15-4

15-4

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



Priority of AMBER Alert Information

2. Vehicle Description

Color
Make
Vehicle type (pickup, van, etc.)

Many drivers are not able to identify differences
among models

Should never be displayed unless the license
plate number is also displayed

DMS Manual: pg 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.)
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Priority of AMBER Alert Information

3. License Plate Number

LIC # ABC-123 — Texas plate

» Equals 3 units of information

* If included will exceed max. units
» Majority will not read and recall

MA LIC # DE4-567 — out of state
« Many will not be able to interpret

DMS Manual: pg 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
recall much of the info even a few seconds after passing the sign
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Priority of AMBER Alert Information

4. Telephone Number

Typical 10-digit number

» Equals 3 units of information

If included will exceed max. units
Maijority will not read and recall

When used should be short or easy to
remember

— DIAL 911 (611), CALL 1 FIND A CHILD

Will dial 911 if not given

DMS Manual: pg 15-6 15-7

POINTS TO ADD:

*None
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Priority of AMBER Alert Information

5. Tune To Radio

Appropriate messages
TUNE TO 530 AM
TUNE RADIO TO 530 AM
Always include AM/FM

DMS Manual: pg 15-6 15-8

POINTS TO ADD:

*For areas with an HAR system, this may be the most effective
way to get information out to drivers
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Catastrophic Event

Module 16

OBJECTIVE OF MODULE:

Summarize general operations and recommended messages for
major catastrophes

DURATION:

*15 Min
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Programs & Policies

National Incident Management System —
Incident Command System
Texas Office of Homeland Security

Governor’s Division of Emergency Management.

State Operation Center
Texas Security Analysis and Alert Center

FHWA Policy

DMS Manual: pg 16-1 16-2

POINTS TO ADD:

*TXDOT serves in a support role when emergency conditions

occur
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DMS Messages

Traffic management component involves
« Closing access to the city (area)
« Evacuation of the city (area)

DMS Manual: pg 16-3 16-3
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Closing Access to City/Area

Similar to roadway closures due to
incidents/roadwork

DMS relatively close to event

1 (XX) NORTH CLOSED I (XX) NORTH CLOSED
AT (Location) AT (Location)
TUNE TO 530 AM

DMS Manual: pg 16-3 16-4

POINTS TO ADD:
*Principles of message design remain the same
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Closing Access to City/Area

DMS far from event

(City or Location)
CLOSED TO
ALL TRAFFIC

Option |

ALL ROADS TO
(City or Location)
CLOSED

Option 2

DMS Manual: pg 16-4 16-5
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Evacuation of City/Area

HOV LANES OPEN
TO ALL TRAFFIC

DMS Manual: pg 16-4

16-6
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Hurricanes

* 4 Stages
— Prior to hurricane threat (all season)
— Prior to formal evacuations
— During formal evacuations
— No longer safe to evacuate

* For more information...

— Guidelines for Hurricane Evacuation Marking
and Signing
— http://tti.tamu.edu/documents/0-4962-P1.pdf

16-7

DMS Manual: no page reference

POINTS TO ADD:

e[nformation on next few slides is not in manual. Result of TxDOT
research project 0-4962
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Stage 1: All Season

Phase 1
HURRICANE

SEASON
IS HERE

16-8

DMS Manual: no page reference

POINTS TO ADD:
*This is the recommended phase during stage 1
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Stage 1: All Season

SEASON
IS HERE

Phase 2
DO YOU KNOW EVACUATION ROUTE PLAN TO
YOUR EVACUATION INFORMATION RIDESHARE WITH
ROUTE? CALL <phone # > NEIGHBORS OR FAMILY

RIDESHARING MAKE AN IS YOUR
REDUCES EVACUATION PLAN VEHICLE MAINTENANCE
EVACUATION TRAFFIC UP TO DATE?

YOUR EMERGENCY
BROADCAST NETWORK
IS xxxx AM

DMS Manual: no page reference

POINTS TO ADD:

*Phase 2 examples of messages that can be used to create a
library or rotation of messages throughout the season
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Stage 2: Prior to Evacuation

Phase 1
HURRICANE
IN

GULF

16-10

DMS Manual: no page reference

POINTS TO ADD:
*Phase 1 for all messages during this stage
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Stage 2: Prior to Evacuation

HURRICANE
IN

Phase 2

EVACUATION ROUTE RED CROSS PLANTO
INFORMATION SHELTER INFORMATION RIDESHARE WITH
CALL <phone # > CALL <phone # > NEIGHBORS OR FAMILY

RIDESHARING REMEMBER TO YOUR EMERGENCY
REDUCES TAKE MAPS BROADCAST NETWORK
EVACUATION TRAFFIC IF EVACUATING IS xxxx AM

CHECK YOUR
EVACUATION SUPPLIES

16-11

DMS Manual: no page reference

POINTS TO ADD:

*Phase 2 examples that can be used to create a library or rotation
of messages during this stage
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Stage 3: Evacuation

Phase 1
HURRICANE
EVACUATION

IN PROGRESS

DMS Manual: no page reference 16-12

POINTS TO ADD:
*Phase 1 of message during this stage
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Stage 3: Evacuation

EVACUATION
N PROGRESS

Phase 2

FUEL RIDESHARE RIDESHARING
AVAILABLE WITH REDUCES
NEXT EXIT NEIGHBORS OR FAMILY § EVACUATION TRAFFIC

NEXT FUEL TUNE TO TAKE STATE
AVAILABLE EMER BROADCAST AND LOCAL
10 MILES <or EXIT XX> xxxx AM MAPS

DO NOT STOP RED CROSS
ON SHOULDER SHELTER INFORMATION

CALL< phone #>

DMS Manual: no page reference 16-13

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

eLast message on left would be appropriate when shoulder lanes

have been activated for evacuation
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Stage 4. Not Safe to Evacuate
Phase 1 Phase 2

GO TO
NEAREST
HURRICANE SHELTER
LANDFALL

SOON
SEEK

SHELTER

EXTREME NOW

WIND
WARNING

LOCAL SHELTER
INFORMATION
CALL< phone #>

DMS Manual: no page reference 16-14

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
mixed with either phase 1 example
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High Water & Floods

Module 17

OBJECTIVE OF MODULE:

eSummarize recommendations regarding messages to warn

about high water and flooding conditions

DURATION:

*15 Min

17-1



Conditions & Driver Needs

High water on freeway but passable

» Be alerted about high water

* Know the location of high water

» Be confident that they can pass through
» Be confident that they do not have to exit

DMS Manual: pg 17-1 17-2

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)
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Conditions & Driver Needs

High water on freeway and flooded

» Be alerted about freeway closure

« Know the location of closure

» Be informed as to which exits to take

DMS Manual: pg 17-1 17-3

POINTS TO ADD:

*None

17-3



Message Format for Passable

1. Water descriptor message element
2. Water location message element
3. Action message element

WATER ON FREEWAY
(Water Location)
(Action)

17-4

DMS Manual: pg 17-2

POINTS TO ADD:

*The overall message format for water on road messages is the
same as for incident and roadwork messages (problem, location,

action)
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1. Water Descriptor

No clear cut choice
WATER ON ROAD (FREEWAY)
WATER AHEAD

DMS Manual: pg 17-2

17-5

POINTS TO ADD:

*None
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2. Water Location

Depends upon whether water is
 Downstream of crossing hwy or street

PAST [hwy, street name]
- Between exit & entrance ramp

AT [hwy, street name]
PAST [exit ramp name]

DMS Manual: pg 17-2 17-6

POINTS TO ADD:
eLocation terms previously discussed also apply in this module
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2. Water Location (Cont.)

Depends upon whether water is
* Upstream of exit ramp

BEFORE [exit ramp name]

DMS Manual: pg 17-3 17-7

POINTS TO ADD:

*None
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3. Action

BE PREPARED TO STOP
USE CAUTION

DMS Manual: pg 17-3 17-8

POINTS TO ADD:
*None

ASK:

*Do you use any other types of action statements for water on
road conditions?
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Message Format for Flood

1. Freeway closure descriptor message element
2. Closure location message element
3. Action message element

I(XX) (NORTH) CLOSED
(Closure Location)
(Action)

1(XX) (NORTH) CLOSED (ACTION)
(Closure Location) (ACTION)

Phase 1’ Phase 2

DMS Manual: pg 17-4 17-9

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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Ozone

Module 18

OBJECTIVE:
elllustrate common messages used to support ozone action days

DURATION:
*5 Min
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DMS Messages

Day prior to ozone action day

OZONE ACTION DAY RIDE THE BUS (FREE)
TOMORROW SHARE A RIDE
Phase 1 Phase 2
Option 1
OZONE ACTION DAY REDUCE TRIPS
TOMORROW WORK AT HOME
Phase 1 Phase 2
Option 2
DMS Manual: pg 18-1 18-2

POINTS TO ADD:

*None
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DMS Messages

Day of ozone action day

OZONE ACTION DAY

TODAY

REDUCE TRIPS
WALK TO LUNCH

Phase 1

Phase 2

DMS Manual: pg 18-2

18-3

POINTS TO ADD:
*None
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Events
Module 19

OBJECTIVE OF MODULE:

*Summarize recommendations regarding design of special event

message

DURATION:
*15 Min
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Impacts & Strategies

Driver groups
« Traveling to the event
* Not traveling to the event

DMS Manual; pg 19-1 19-2

POINTS TO ADD:
*None
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Impacts & Strategies

Categories of events
 Discrete/recurring at permanent venue
Continuous

Street use

Regional/multi-venue

Rural

DMS Manual; pg 19-1 19-3

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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DMS Messages — Driving to

Event
Likely scenarios
 Inform of direct route to event
 Divert to alternative route

DMS Manual: pg 19-3 19-4

POINTS TO ADD:
*None
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DMS Messages — Driving to

Event
Best signing strategies
« Audience for Action (top line)
 Exit information or route information

 Parking information
Important, but should not be displayed on DMS

« Trailblazers guiding to venue/parking

DMS Manual: pg 19-3 19-5

POINTS TO ADD:

*For special events signing, display of audience as top line of
message is recommended
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DMS Messages — Driving to

Event
Informing of exits to take or routes to use

FAIR PARK FAIR PARK
TAKE NEXT 2 EXITS EXIT AT 2ND AVE
Example 1 Example 2
DMS Manual: pg 19-3 19-6

POINTS TO ADD:

*None
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DMS Messages — Driving to

Event
Divert to Alternative Route

FAIR PARK FAIR PARK FAIR PARK
TAKE FITZHUGH TAKE FITZHUGH TAKE FITZHUGH
AVOID MAJOR DELAY SAVE 20 MIN AVOID 20 MIN DELAY

Example 1 Example 2 Example 3

FAIR PARK
BEST ROUTE
USE FITZHUGH AVE

Example 4

DMS Manual: pg 19-4 19-7

POINTS TO ADD:
*None
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Exercises

OBJECTIVE:

*Allow participants to utilize concepts presented in workshop to create
messages for various hypothetical situations

DURATION:
*1 hour

Final Ex-1



Urban Example

A tanker truck overturns on I-35W southbound just past
the i-30 interchange. Ali lanes are ciosed
southbound 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 |-30
approaching I-35W (DMS #3)?

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

POINTS TO ADD:
*None
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POINTS TO ADD:
*Note that the DMS of interest on I-30 are outside of the 1-820 loop.
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DMS #1 Possibilities

Some one phase message possibilities. ..
TRUCKACCIDENT FREEWAY CLOSED FREEWAY CLOSED

AT ROSEDALE

PAST I-30

USE OTHER ROUTE EXPECT DELAYS

i
|

AT ROSEDALE
ALL LANES CLOSED
Some two phase message possibilities....

TRUCKACCIDENT
AT ROSEDALE

ALL LANES CLOSED
USE OTHER ROUTE

A preferred two-phase
message

FREEWAY CLOSED
AT ROSEDALE

USE OTHER ROUTE
AVOID

MAJOR DELAYS

FREEWAY CLOSED
PAST 1-30

EXIT ROSEDALE
FOLLOW DETOUR

POINTS TO ADD:
*This slide is not provided in the student workbooks.

eInformation 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.

*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
own way around the problem. Notifying them that there is a detour to
follow will reduce their anxiety about what they should do.
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DMS #2 Possibilities

Some one phase message possibilities. ..
TRUCKACCIDENT FREEWAY CLOSED FREEWAY CLOSED
PAST 1-30

AT ROSEDALE AT ROSEDALE
ALL LANES CLOSED USE OTHER ROUTE EXPECT DELAYS
Some two phase message possibilities....

TRUCKACCIDENT
AT ROSEDALE

ALL LANES CLOSED
USE OTHER ROUTE
PAST 1-30
A preferred two-phase
message

WACO TRAFFIC
USE I-820 WEST

FREEWAY CLOSED
AT ROSEDALE

USE OTHER ROUTE
AVOID

MAJOR DELAYS

POINTS TO ADD:
*This slide is not in the student notebooks.

eIt 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
preferred action instead, as in the 2"d 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. ldentifying a specific audience and a specific route
gives the driver more information and confidence to follow that
information. 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
planned to exit at that interchange to know that the interchange is open.
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DMS #3 Possibilities

Some one phase message possibilities. ..
TRUCKACCIDENT [-35W SOUTHBOUND I-35W SOUTHBOUND

CLOSED

CLOSED

AT ROSEDALE EXPECT DELAYS

i

[-35W SOUTHBOUND
ALL LANES CLOSED
Some two phase message possibilities....

TRUCKACCIDENT
[-35W SOUTHBOUND

AT ROSEDALE
[-35W SOUTHBOUND

CLOSED

A preferred two-phase AT ROSEDALE
message

I-35W SOUTHBOUND
CLOSED
AT ROSEDALE

USE OTHER ROUTES
AVOID

MAJOR DELAYS

WACO TRAFFIC
USE I-820

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).

*For the preferred message, the “USE OTHER ROUTES, AVOID
MAJOR DELAYS” message could work well for DMS inside the 1-820
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.
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Rural Example

Road repairs are being made in the left lane of I-
10 eastbound (2 lanes per direction) just past
the 1-10/1-20 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 1-10/1-20 split (3 lines,
15 characters per line)?

POINTS TO ADD:
*None
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POINTS TO ADD:

*Note that the advance warning signs for the lane closure will extend
upstream into the 1-10/1-20 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.
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DMS Possibilities

LEFT LANE CLOSED PAST I-20 PAST |-20
USE CAUTION LEFT LANE CLOSED USE CAUTION

Preferred one-phase message

[-10 ROADWORK
PAST I-20
1 LANE CLOSED

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-
20

*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), 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.
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