License Plate Specification Management

Highway signs exist to provide positive guidance so that drivers can make timely, correct decisions on unfamiliar roads.  But if that message on the sign is to be understood it must first be noticed and then read – that is, it must be conspicuous and readable.  At night, the challenge becomes even more acute and many variables must fall into place to make this possible including adequate headlamp illumination and sufficient sign retroreflection.  Over the past few years, many state and federal agencies have come to recognize the importance of having brighter signage, which improves both sign detection and legibility.  In fact, a recent study at the University of Iowa found a direct correlation between a sign’s brightness and a driver’s ability to comprehend the sign’s message
.  This has led to changes in the minimum reflectivity requirements as part of signage specifications and customers have moved away from encapsulated glass beaded sheeting technology to brighter micro-prismatic sheeting. 
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The same beaded sheeting technology that has been around for more than 60 years is also used to make license plates.  One of the primary purposes of a license plate is similar to a sign – provide a conspicuous reference point to others at night and to quickly communicate important information to its viewers including law enforcement, convenience store owners, pedestrians and, more recently, Automated Vehicle Identification (AVI) technology users.  Since license plates convey information just like signs, it begs additional questions – Are license plates viewed the same as signs?  Does a brighter license plate help?  Who cares?  
License Plates as a Public Safety Tool
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In addition to being evidence of vehicle registration, the license plate is one of the most important and cost effective tools available to police officers.  Since most crimes involve the use of a motor vehicle, having ready access to vehicle information can assist police officers in solving of crimes.  The quicker a crime can be solved, the faster that we can get criminals off the streets.  Modern police vehicles are equipped with thousands of dollars worth of sophisticated video, computer and communication systems.  However, having an easily identifiable license plate, which may cost $0.50/yr. over the life of the plate, on the front and rear of a vehicle, maximizes the value of that investment.  Police rely on the license plate to protect the public’s safety and themselves.  One of the cardinal rules of police work is to get as much information as possible about the vehicle and the driver before approaching the vehicle.  A valid license plate and registration sticker provide law enforcement with the ability to do so without putting themselves in harms way.
The International Association of Chiefs of Police (IACP), the world’s oldest and largest law enforcement organization, formally recognizes the importance of license plates as it relates to vehicle identification.  Today, the IACP sponsors an annual law enforcement recognition program, the Looking Beyond the License Plate Award program which recognizes officers whose observation of a license plate resulted in the apprehension of a suspect or the solution of a crime.  Since the program’s inception more than 10 years ago, there have been hundreds of entries from around the US and Canada.
The Reality of License Plate Reading


Highway and roadway signs are meant to communicate important information in practical situations – driving fast, traveling at night – drivers simply have limited time to read and understand signs.  As a result, these signs tend to be large and the information printed on the sign is large as well.  A typical overhead highway sign may be 10 ft. high x 12 ft. wide with letters that are 16 inches tall.  Even a stop sign on local roads may be 30 inches across with letters that are 10 inches tall.
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License plates, however, are much smaller in size and limited in their shape variations.  One would expect that the readability distance of a license plate would be less than for a larger highway sign.  Figure 1 shows a comparison of a highway sign to a license plate at over 200 feet.  The highway sign is easily readable at that [image: image4.wmf]Encapsulated bead technology reflects only 
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distance while the license plate is hardly a noticeable point on the vehicle.  Figure 2 shows the dimensions of a typical license plate.  Most jurisdictions in the Americas have standard automobile plates that measure 12” wide x 6” high.  Countries in Europe and other adjoining areas have plates that are typically 20.5” wide x 4.5” high.  Motorcycle plates are even smaller.  A typical alphanumeric height is in the range of 2.75” to 3”.  
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Refroreflective Characteristics

The coefficient of retrareflection for the sheeting shall be measured on flat,
clean, finished license plate test panels prepared per Ill.A and shall have
the following minimum values at 0.2° abservation angle, expressed as
candlepower per foot-candle per square foot (candelas per lux per square
meter) of material. Measurements shall be conducted In accordance with
ASTM E-810, "Standard Test Methad for Coefficient of Refrareflection of
Retroreflective Sheeting”. Measurements on reflective sheeting with a
preprinted graphic design shall be taken in an unprinted sheeting area

Calor Enfrance Angle
4 40°
White 50 6
ellow 25 10
Orange 25 0
Leman-Yellow, 25 10
Gold 25 0
Green 16 7
Blue 18 7
Red ] 3

Resistance to Accelerated Weathering

a

The sheeting shall be weather resistant and show no appreciable
discolaration, crazing, cracking, biistering, liting or dimensianal change and



The overall readability of a license plate or sign is essentially determined by the height, color and font characteristics of the alphanumeric making up the information.  A commonly used term called the Legibility Index (LI) is a numerical value representing the distance in feet at which a sign may be read for every inch of alphanumeric height.  Forbes and Holmes were one of the first to determine a LI and found that for every 50 feet of distance, lettering needed one inch in height to be read by a person with 20/23 visual acuity
.  However, more recently, much lower LI indexes have become more widely used due to studies accommodating for the lower visual acuity of people across the driving population, especially at night.  Table 1 summarizes the recommendations of letter height based on research sources
,
,
,
.
	Source
	Recommendation for LI

	  T.W. Forbes and R.S. Holmes, 1939
	  50 feet per inch

	  Federal Highway Administration    (MUTCD), 2000
	  40 feet per inch

	  S. Chrysler, et al., 2001
	  25 feet per inch

	  United States Sign Council, 2006
	  24-31 feet per inch (depending on letter  style and color
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  New York LTAP Center, 2008
	  30 feet per inch



Table 2 shows the legibility distance of three different letter heights using a LI of 30 feet for every one inch in letter height.  According to the table, an overhead sign with 16 inch letters is legible at 480 feet.  However, a license plate with 3” letters is legible at only 90 feet.  At distances of 100 feet or more, the reflective license plate still serves as a conspicuous point of reference.  Although it is important for law enforcement and other drivers to use the reflective license plate as a point of reference for a vehicle standing on the side of the road at farther distances, it is not until the vehicle is somewhere within 100 feet that the alphanumerics become legible.  So it comes to reason that license plates should be designed to maximize legibility at distances they are meant to be read.
	Letter Height
	Legibility Distance using a LI of 30 feet for every one inch in letter height

	16 inches
	480 feet

	10 inches
	300 feet

	6 inches
	180 feet

	3 inches
	90 feet
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Does Brightness Matter in a License Plate?

[image: image10.png]


[image: image11.png]


[image: image12.png]


Today, there are three main technologies available for retroreflective signs for roadways: beads, truncated microprismatic cube-corner optics and fully-reflective microprismatic cube-corners.  Figure 3 and the stop sign simulation illustrate the amount of light reflected back towards the source (and driver) for each of these technologies.  Improvements in sheeting technology over the past 20 years have allowed for retroreflectivity increases.  With evidence that a sign that reflects more light towards the source is easier to read, the preference is to have a brighter sign in order to maximize sign readability.  The same should hold true for a license plate.

However, the geometries involved for measuring brightness at relevant distances differ greatly for roadway signs and license plates.  Many jurisdictions have written specifications which identify the retroreflectivity levels of license plates at specific observation and entrance angles.  Figure 4 shows the difference between the observation angle and the entrance angle.  At most distances, observation angle becomes more important since reflective signs and license plates are mostly approached head-on.  Figure 5 shows a typical excerpt from a license plate sheeting specification.  All retroreflection values are taken at an observation angle of 0.2 degrees.  For example, this specification shows a coefficient of retroreflection of 50 (white sheeting) at an entrance angle of -4 degrees.  It also shows a much lower brightness level for white sheeting (16) at a higher entrance angle of 40 degrees.
However, observation angle changes with the distance from the reflective surface.  In Figure 6 a 0.2 degree observation angle, which is standard in most specifications, represents a distance of more than 750 feet between the license plate and the headlights of the approaching vehicle.  At this distance, the specification is relevant for a license plate since it serves as a conspicuous reference point on a vehicle.  As shown in Figure 7, a brighter plate will be more conspicuous.  However, this distance is much too far to be relevant for the readability of a license plate.  What’s missing is a brightness specification for distances under 100 feet – distances at which license plates can be read.  As shown in Figure 6, at 100 feet, observation angle is closer to 1 degree and at 50 feet is close to 2 degrees.  Ideally, a specification would include retroreflective values for two observation angles, for example, at 0.2 degrees and 2.0 degrees. In addition, one may argue that using entrance angles of 40 degrees is of limited use in reality and that smaller angles (20-30 degrees) would be more useful.

The Art & Science of License Plates


We’ve been able to partly answer some of the question this article set out to explore.  Does a brighter license plate help?  Yes, it should.  Who cares?  Primarily law enforcement, but also anyone else who needs to read the license plate.  Are license plates viewed the same as signs?  No and perhaps jurisdictions need to reevaluate their license plate specifications and consider the practical applications of a license plate.  

However, what can be done to improve the brightness of license plates?  One would assume that there must be technologies, including the ones mentioned earlier in the article, which would satisfy the need for brighter sheeting.  For example, the shift to micro-prismatic sheeting has helped roadway sign customers reap the benefits of a brighter technology.  However, the transition to a similar technology for license plate sheeting poses a different set of challenges.  First, any change in license plate sheeting technology should show improvements in both short and long distances. 
In addition, license plates are manufactured around the world and may go through a number of different processes – rotogravure or digital printing, sheet stretching, plate blanking, embossing and debossing, rollcoating embossed characters using solvent based inks or hot stamp foils and drying in high temperature ovens – after which they are expected to be durable and retain their performance characteristics over several years.  These are all challenges that any new type of sheeting must overcome.  
Finally, unlike signs, license plates serve as a traveling billboard for many jurisdictions.  Motor vehicle agencies and even the Governor of the state have a vested interest in promoting the latest state image.  For them, license plates are more than a communication device for law enforcement – some would even consider them a piece of art.  For these people, the license plate sheeting serves as the canvas for their designs.  Older beaded technology offers a relatively uniform and white canvas with which designers can work with.  At first glance, micro-prismatic sheeting contains inherent features that may interfere with the uniformity and whiteness that customers are accustomed to.  
Future Considerations & Recommendations
Specifications in many jurisdictions have not changed in years, if not decades.  Given the practical applications of a license plate, customers should at least consult with their current suppliers and gauge their capabilities to change and provide improved products.  Preferred sheeting suppliers have experienced research and development resources, the latest testing labs and equipment and the most technologically advanced manufacturing facilities.  But before upgrading any specifications, jurisdictions should also work with their local law enforcement agencies to confirm their interest in improved license plate visibility and the ability of any new reflective sheeting to meet those needs.
There are several companies around the world that offer license plate sheeting – some with many years of experience and others relatively new on the market.  Recognizing the change in materials for highway signs, these companies may soon begin to promote their own new license plate sheeting options.  But before considering alternatives, jurisdictions should consult with the leading retroreflective sheeting manufacturers – especially ones that are taking the initiative to bring improved technology to the road.
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