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MODULE 6.  DEALING WITH LONG MESSAGES

After the CMS message designer selects the necessary elements of the Basic CMS Message and reduces the Basic CMS Message using the approaches discussed in Section 5.3 Reducing Units of Information from the Basic CMS Message, that the designer might find that the message is still too long to be displayed on one message frame.  Additional guidelines and helpful hints for splitting and reducing the length of messages are presented in this section of the Manual.

6.1
SPLITTING MESSAGES

MESSAGE SPLITTING PRINCIPLES:

· No more than two frames (phases) should be used;

· Each frame must be understood by itself;

· Compatible units of information should be displayed on the same frame;

· A message line should not contain portions of two different units of information; and

· No more than three units of information should be displayed on a single frame at high freeway speeds.

When a CMS message is too long to fit on one frame, it can be split and displayed on multiple frames (phases) that are shown sequentially.  When it is necessary to divide a message and display it on multiple frames, the five principles below must be used.

1.
No More Than Two Frames Should Be Used
Research has shown that for the typical three- or four-line CMSs, motorists have difficulty in reading messages displayed on more than two frames (1).  The MUTCD (2) in Section 2E.21 Changeable Message Signs specifies that 

“A three-line changeable message sign shall be limited to not more than two messages . . .”

Although the MUTCD states “two messages,” it most likely is referring to one message displayed on “two frames.”  Certainly, only one message should be displayed at a time.

Guidance in Part 6 of the MUTCD is given in Section 6F.52 Portable Changeable Message Signs as follows:
“When a message is longer than two phases, additional Portable Changeable Message signs should be used.”
2.
Each Frame Must be Understood by Itself
Each message frame must be understood by itself because either frame may be read first by the passing motorist. Typically, the problem and location appear on the first frame and the advisory and attention statement (if needed) on the second frame (3,4,5).  The following two examples help illustrate Principle 2.

Example of an UNACCEPTABLE MESSAGE SPLIT with a frame that is not understood by itself

	MAJOR ACCIDENT

AT US-23

NEW YORK TRAFFIC
	
	USE

I-280 EAST

	Frame 1
	
	Frame 2


In Frame 1, the message MAJOR ACCIDENT/ AT US-23/ NEW YORK TRAFFIC is not understood by itself.  This is because the Audience (NEW YORK TRAFFIC) is not compatible with the Incident Descriptor and Incident Location message elements.  The Audience message element should be combined with the Action (USE I-280 EAST) so that the two terms NEW YORK and USE I-280 EAST are on the same message frame as shown below.

Example of an ACCEPTABLE MESSAGE SPLIT with each frame understood by itself

	MAJOR ACCIDENT

AT US-23


	
	NEW YORK

USE I-280 EAST



	Frame 1
	
	Frame 2


3.
Compatible Units of Information Should Be Displayed On the Same Frame
Compatible units of information should be displayed on the same frame (3,4,5).  The previous examples shown for Principle 2 also help to illustrate Principle 3.  The Incident Descriptor (MAJOR ACCIDENT) and the Incident Location (AT ROUTE 23) message elements are compatible and can be displayed on the same frame.  Also, the Audience (NEW YORK) and Action (USE I-280 EAST) message elements are compatible and can be displayed on the same frame.  In contrast, the Audience (NEW YORK) message element is not compatible with the Incident Descriptor (MAJOR ACCIDENT) and the Incident Location (USE I-280 EAST).  

Another illustration of the violation of Principle 3 and the corrected message are shown in the examples below.  The first example (UNACCEPTABLE MESSAGE SPLIT) shows two Action message elements that are split.  One action is on the first frame and the second action on the second frame.  The two Action message elements should be displayed on the same message frame as shown in the second example (ACCEPTABLE MESSAGE SPLIT).

Example of an UNACCEPTABLE MESSAGE SPLIT with frame that is not compatible
	MAJOR ACCIDENT

AT RIVER DR

EXIT AT US-20
	
	USE

OTHER ROUTES



	Frame 1
	
	Frame 2


Example of an ACCEPTABLE MESSAGE SPLIT with each frame compatible

	MAJOR ACCIDENT

AT RIVER DR


	
	EXIT AT US-20

USE

OTHER ROUTES

	Frame 1
	
	Frame 2


4.
A Message Line Should Not Contain Portions of Two Different Units of Information
Sometimes, two interrelated units of information are too long for each to fit on one line when it is desirable to display both in the same message frame.  The temptation, at times, is to “squeeze” both units of information on the same frame by splitting each unit and displaying portions of each unit on the same line.  This should be avoided because it confuses motorists and increases reading time (3,4,5). An example of an unacceptable message split is shown below.  Note the unacceptable splitting and combining of portions of the two message units of information in Frame 2 (i.e., combining DRIVE and USE on the second line of Frame 2 from the two units of information EXIT AT RIVER DRIVE and USE OTHER ROUTES).

Example of an UNACCEPTABLE SPLITTING AND COMBINING PORTIONS OF TWO MESSAGE UNITS

	MAJOR ACCIDENT

AT US-20

	
	EXIT AT RIVER

DRIVE USE

OTHER ROUTES

	Frame 1
	
	Frame 2


In most cases, the unacceptable message can be corrected by using better terms in the message frame or by using abbreviations.  In the example above, the unacceptable message can be corrected by using abbreviations as shown in the acceptable message below.

Example of an ACCEPTABLE MESSAGE SPLIT

	MAJOR ACCIDENT

AT US-20


	
	EXIT AT RIVER DR

USE

OTHER ROUTES

	Frame 1
	
	Frame 2


5.
No More Than Three Units of Information Should be Displayed on a Single Frame When Highway Speeds are High
Research has shown that, at typical freeway speeds, no more than three units of information should be displayed on a single message frame when all three units must be recalled by a motorist to make a driving decision (1,3).  Frame 2 in the example below has the following four units of information that motorists destined to Philadelphia and to I-95 (two Audiences) must read in order to make a diversion decision:

· Unit 1 – BEST ROUTE TO;

· Unit 2 – PHILADELPHIA;

· Unit 3 – I-95; and

· Unit 4 – USE RT-322.

The four-unit message frame is too complex for motorists to read and understand while traveling at high freeway speeds.

Example of an UNACCEPTABLE MESSAGE FRAME with four units of information (Frame 2)
	3 LANES CLOSED

AT I-295


	
	BEST ROUTE TO 

PHILADELPHIA/ I-95

USE RT-322 

	Frame 1
	
	Frame 2


One alternative solution is to direct the Action message element to only one of the two Audiences. The decision would need to be made whether it is best to advise motorists destined to Philadelphia or destined to I-95.  In the acceptable message below, the Action is directed to the Philadelphia-bound motorists.

Example of an ACCEPTABLE MESSAGE FRAME with three units of information (Frame 2)
	3 LANES CLOSED

AT I-295


	
	BEST ROUTE TO 

PHILADELPHIA

USE US-32

	Frame 1
	
	Frame 2


6.2
REDUCING MESSAGE LENGTH

MESSAGE LENGTH CAN BE REDUCED BY:

· Omitting “dead” words; and/or

· Using abbreviations.

Always look for ways to reduce the message length without losing the intent of the message by: 

· Deleting “dead” words, and/or

· Using abbreviations.

Deleting “Dead” Words

“Dead” words should be deleted whenever possible.  "Dead” words are ones that 99 percent of local motorists would assume without being told.  

Street, Avenue or Boulevard

One example of a “dead” word is the use of "street", "avenue", or "boulevard" following a familiar arterial name.  These words are not required and could be omitted.  There are exceptions to this principle that are discussed on Modifiers to Street, Road, and Avenue Names discussed on page 5-11.

Ahead

Another “dead” word is “ahead.”  It is not necessary to tell motorists that an incident or roadwork is “ahead” when the CMS is on the same freeway as the event because it will be understood by motorists that the event is ahead.

Using Abbreviations

Acceptable Abbreviations

The MUTCD (2) contains lists of abbreviations that are a) acceptable, b) acceptable, but only with a prompt word, and c) unacceptable.  Many of the abbreviations appear to be based on research conducted by Dudek et al. (1) in Texas in the early 1980s, and Hustad and Dudek (7) in New Jersey in 1997.  The studies were conducted to determine acceptable abbreviations for words and phrases that might be displayed on CMSs.  The acceptability/unacceptability of some of the abbreviations were further tested by Dudek and Huchingson (8)in New Jersey in 1998 and Durkop and Dudek (9) in Texas in 2000.  Other abbreviations in the MUTCD appear to be the result of common usage on static signs (e.g., CD for civil defense, H for hospital, JCT for junction, etc.).  

Table 6-1 shows acceptable abbreviations for a number of words that might sometimes be used in CMS messages.  Acceptability was defined as 85 percent or more of drivers interpreting the abbreviation correctly (1,6,7).  Keep in mind that the abbreviated words in Table 6-1 would normally appear in a CMS message with at least one other word (prompt word).  Since 85 percent or more of drivers tested understood the abbreviations without any prompt words (with the exceptions to those noted in the next paragraph), it speaks to the “strength” of understandability for these abbreviations.

Table 6-1.  MUTCD Acceptable Abbreviations (Ref 2)

	Word Message
	Standard Abbreviation

	Afternoon / Evening
	PM

	Alternate
	ALT

	Avenue
	AVE

	Boulevard
	BLVD

	Center
	CNTR

	Drive
	DR

	East
	E

	Emergency
	EMER

	Entrance, Enter
	ENT

	Expressway
	EXPWY

	Feet
	FT

	FM Radio
	FM

	Freeway
	FRWY, FWY

	Friday
	FRI

	Hazardous Material
	HAZMAT

	Highway
	HWY

	Information
	INFO

	Junction / Intersection
	JCT

	Lane
	LN

	Left
	LFT

	Maintenance
	MAINT

	Mile(s)
	MI

	Miles Per Hour
	MPH or M.P.H.

	Minute(s)
	MIN

	Monday
	MON


	Word Message
	Standard Abbreviation

	Morning / Late Night
	AM

	Normal
	NORM

	North
	N

	Parking
	PKING

	Right
	RHT

	Road
	RD

	Saturday
	SAT

	Service
	SERV

	Shoulder
	SHLDR

	Slippery
	SLIP

	South
	S

	Speed
	SPD

	Street
	ST

	Sunday
	SUN

	Temporary
	TEMP

	Thursday
	THURS

	Traffic
	TRAF

	Travelers
	TRAVLRS

	Tuesday
	TUES

	US Numbered Route
	US

	Vehicles
	VEH

	Warning
	WARN

	Wednesday
	WED

	West
	W


It should be noted that not all of the abbreviations in Table 6-1 taken from the MUTCD were understood by 85 percent or more of the drivers that were tested.  For example, the cardinal directions (N, S, E, W) when shown without a prompt word or number were understood by only 12 percent of the drivers tested in studies by Dudek et al. conducted in the early 1980s (1).  The abbreviation MI for MILE(S) and the abbreviation MIN for MINUTES were understood by only 72 percent of the drivers.  However, understanding of these abbreviations increased above 85 percent when they were used by a prompt word.

It should also be noted that the author of this Manual did not find documentation of research that reported on the understandability of the abbreviation RHT for RIGHT.  However, the abbreviations RGT was evaluated and found to be acceptable when shown with a prompt word (e.g., KEEP RGT, RGT LANE).  This is not to say that RHT would not be understood when used with the same prompt words.

A list of MUTCD acceptable abbreviations when used with a prompt word is given in Table 6-2.  Additional words/phrases that can be abbreviated in CMS messages determined from research by Hustad and Dudek (6)and Durkop and Dudek (8)are given in Table 6-3.

Table 6-2.  MUTCD Abbreviations That Are Acceptable Only with a Prompt Word (Ref 2)
	Word Message
	Acceptable

Abbreviation
	Prompt Word

	Access
	ACCS
	Road

	Ahead
	AHD
	FOG*

	Blocked
	BLKD
	Lane*

	Bridge
	BRDG
	[name]*

	Chemical
	CHEM
	Spill

	Condition
	COND
	Traffic*

	Congested
	CONG
	Traffic*

	Construction
	CONST
	Ahead

	Downtown
	DWNTN
	Traffic*

	East
	E
	[highway]*

	Exit
	EX, EXT
	Next*

	Express
	EXP
	Lane

	Frontage
	FRNTG
	Road

	Hazardous
	HAZ
	Driving

	Interstate
	I
	[number]

	Local
	LOC
	Traffic

	Lower
	LWR
	Level

	Word Message
	Acceptable

Abbreviation
	Prompt Word

	Major
	MAJ
	Accident

	Mile(s)
	MI
	[number]

	Minor
	MNR
	Accident

	Minute(s)
	MIN
	[number]

	North
	N
	[highway]*

	Oversized
	OVRSZ
	Load

	Prepare
	PREP
	To Stop

	Pavement
	PVMT
	Wet*

	Quality
	QLTY
	Air*

	Roadwork
	RDWK
	Ahead 

	Route
	RT
	Best*

	South
	S
	[highway]*

	Township
	TWNSHP
	Limits

	Turnpike
	TRNPK
	[name]*

	Upper
	UPR
	Level

	Vehicle
	VEH
	Stalled*

	West
	W
	[highway]*


* These prompt words should precede the abbreviation

Table 6-3.  Additional Acceptable Abbreviations (Ref 6,8)
	Word
	Phrase
	Acceptable

Abbreviation

	Accident
	Accident at

Major Accident

Minor Accident
	ACCDT AT

MAJ ACCDT

MNR ACCDT

	Closed
	Lane Closed
	LN CLSD

	Lane
	Lane Closed
	LN CLSD

	Level
	Lower Level
	LOWER LVL

LOWR LVL

	Level
	Upper Level
	UPPER LVL

	Lower
	Lower Level
	LWR LEVEL

	Word
	Phrase
	Acceptable

Abbreviation

	Major
	Major Accident
	MAJ ACCDT

	Minor
	Minor Accident
	MNR ACCDT

	Parking
	Parking Lot
	PRK LOT

	Pavement
	Wet Pavement
	WET PVMT

	Route
	Detour Route
	DETOUR RTE

	Upper
	Upper Level
	UPR LEVEL

UPPR LEVEL

	Weight
	Weight Limit
	WT LIMIT


Unacceptable Abbreviations

A number of abbreviations were found to be unacceptable by Dudek et al. (1) in Texas in the early 1980s, and Hustad and Dudek (6), Dudek and Huchingson (7), and Durkop and Dudek (8) even when used in a context of a CMS message.  That is, they were understood by less than 85 percent of the drivers surveyed.  

Table 6-4.  Unacceptable Abbreviations (Ref 6,8)
	Word
	Phrase
	Unacceptable

Abbreviation

	Alternative
	Alternative Routes
	ALT RTS

	Congestion
	Major Congestion
	MAJ CONG

	County Road
	County Road [number]
	CR [number]
CO RD [number]

	Eastbound
	Eastbound Traffic
	EB TRAFFIC

	High Occupancy Lane
	High Occupancy Lane
	HOV LANE

	Incident
	Incident At
	INCID AT
INCDT AT

	Interchange
	Interchange 14
	INTCH 14

	Northbound
	Northbound Traffic

US 180 Northbound
	NB TRAFFIC

US 180 NB

	Road Work
	Road Work
	RD WK

	Route
	Detour Route
	DETOUR RT

	Southbound
	Southbound Traffic

US 75 Southbound
	SB TRAFFIC

US 75 SB

	Vicinity
	Vicinity Of 
	VIC OF

	Westbound
	Westbound Traffic

US 180 Westbound
	WB TRAFFIC

US 180 WB


Although the abbreviation HOV is widely used and is shown as an acceptable abbreviation in the MUTCD, results of studies by Durkop and Dudek (8) revealed that only 21 percent of 300 drivers surveyed in Texas understood the meaning. Interestingly, only 36 percent of the drivers sampled in Houston where high occupancy vehicle lanes have been in place for a number of years understood the abbreviation.
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