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EXECUTIVE SUMMARY 
 
This report is the result of an extensive literature survey on the state of the art practices 
in providing urban guide signing.  The topics researched include, traffic management 
issues, system design, sign materials, and a focus on driver information processing 
abilities and their effect on sign design requirements. 
 
The guidance needs of drivers differ according to their knowledge of the route to their 
destination.  Drivers may be classified as a "stranger" who is driving to a destination for 
the first time and is unfamiliar with the area, "local-stranger" who is broadly familiar with 
the area but not with the route or a "local-local" driver who is repeating a regular trip.  It 
is the first two categories of driver who are most dependent on good guide signing.  
Guide signs provide information to drivers for the selection of roads, locating of off-
route facilities and identifying other points of interest. 
 
Guide signs in the urban area have a role in traffic management plans.  The principle 
goal of traffic management is minimizing congestion.  The role of guide signs is to 
direct drivers to the routes that best serve their needs.  Drivers seeking to pass through 
the urban area are directed to routes that have a high capacity and minimal access 
points.  For drivers seeking a destination in the urban area, and drivers leaving the 
urban area, guidance information seeks to prevent them from becoming lost, which 
reduces travel time and congestion. 
 
Guide signs are a part of a global system in the urban area.  The planning of which 
should be in co-operation with a Master Traffic Management Plan.  Master Traffic 
Management Plans identify transportation regions, inner and outer destinations, traffic 
management goals and policies for implementing them.  Included in the plans are the 
identification of primary, local and facility routes.  Primary routes are composed of high 
capacity roads that offer access to the central business district, and a route through the 
urban area, which all vehicles may use.  Local routes are lower level roads that act as 
a branch for drivers exiting a primary route.  Facility routes offer direct access to a 
major traffic generating destination. 
 
Despite the benefits of a well designed guide signing system, urban guide signs are 
frequently inadequate.  Drivers complain of not receiving the needed guidance 
information, and that signs, where available, are difficult to read.  It has been estimated 
that 25% of “stranger” and “local-stranger” drivers become lost during the trip, and 
another 25% of these drivers report feeling lost.  Reducing driver confusion through a 
well designed guide signing system will reduce associated collisions, including rear-end 
and side-swipe collisions. 
 
The goals of a signing system are to provide clear and sufficient information to drivers 
for finding destinations in and outside of the urban area.  The system should: 
 

create seamless information routes; • 
• 
• 
• 

provide simple, easy to follow information to drivers; 
include identifiable landmarks and destinations; and, 
minimize sign clutter. 

 
A review is given of signing systems, with extensive discussions of the approaches 
taken in Bulgaria and Alberta, Canada. 
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A proposed algorithm has been developed and outlined in this report, for the design of 
a signing system that incorporates the principles of these guide signing systems.  The 
design of a signing system may be an iterative procedure which will seek to provide 
guide signing to the most deserving destinations, while providing for the needs of 
drivers. 
 
The definition of the urban area into transportation regions based upon origin-
destination surveys, land use characteristics, topography, obstacles to travel and the 
transportation infrastructure provides a starting point for a signing system.  Not all of 
the destinations within an urban area can be signed due to driver information load 
limitations and the cost of doing so.  A signing system must prioritize which 
destinations are to be provided with guide signing.  This prioritization follows the ideals 
that: 
 

destinations that serve an insignificant number of non-local-local drivers do 
not require guide signing; and, 

• 

• 

• 

destinations that serve a more critical use, such as hospitals, and 
destinations which serve a higher level of use are given priority. 

 
As part of the development of a guide signing system, possible routes from major 
origins of trips to the destinations for signing are evaluated for their level of service and 
safety as well as the simplicity of driver navigation, peak periods of travel and road 
function.  The final signing system will decide which destinations will be signed and on 
which routes to sign them.  The location of signs is done to provide the guide signs at 
decision points for drivers.  Decision points are locations where drivers must make a 
decision about a driving manoeuvre.   
 
The ability of drivers to read and correctly use the information provided on guide signs 
is limited by human visual and information processing abilities.  The visual 
characteristics of the driver eye determines sign design requirements, such as letter 
height and required sign contrast.  The capability of drivers to see a sign is limited by 
the cone of the eye’s field of vision that allows accurate vision.  This cone is 
approximately 2 to 4 degrees.  While drivers’ are able to visually search their 
surroundings, studies have found that driver visual search is rather limited, focusing 
mostly on the roadway directly in front of the travelled lane.  Therefore, signs placed 
too far to the side of the road or too high are unlikely to be seen by drivers. 
 
The time spent reading a sign by drivers is brief.  The time spent looking at overhead 
freeway signs has been estimated to be 2.6 seconds in low-density traffic and 0.9 
seconds when following another car.  The same study estimated that drivers do not use 
one half of the legibility distance available.  The design of signs must consider these 
human factor issues, and not rely on ideal conditions, such as drivers using all of the 
available legibility distance, as design assumptions. 
 
Drivers function as pattern recognizers.  Thus uniformity in sign design and placement 
is required to meet expectations.  The knowledge of the limitations in driver information 
processing has led to a “positive guidance” approach to highway design.  The main 
issues are: 
 

primacy - determine the placements of signs according to the importance of their 
information, and in such a way as to avoid presenting the driver with information 
when and where it is not essential; 
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spreading - where all the information required by the driver cannot be placed on 
one sign or on a number of signs at one location, spread it out over space so as 
to reduce the information load on the driver; 

• 

• 

• 

• 
• 
• 
• 
• 
• 
• 

• 

• 
• 

• 

• 

 
coding - where possible organize pieces of information into larger units.  Colour 
and shape coding of traffic signs accomplish this by representing specific 
information about the message based on the colour of the sign background and 
the shape of the sign panel; and, 

 
redundancy - say the same thing in more than one way.  The STOP sign in North 
America has a unique shape and message, both of which convey the message to 
stop.  A single piece of information may also be given with two devices (e.g. "no 
passing" indicated with a sign and pavement markings). 

 
The abilities of drivers to read signs and process the information decreases with age.  
With the aging of populations in many parts of the world the proportion of drivers having 
difficulty with signs will increase.  The issue of older drivers and their reading and 
comprehension abilities must be explicitly considered when developing design 
standards.  Driver limitations affect sign design standards for: 
 

letter size; 
the selection of font; 
spacing and borders; 
message layout; 
maximum message length; 
sign spacing; and, 
sign placement. 

 
The visual system functions in such a way that drivers must look directly at signs in order 
to read them.  In order to maintain control of the vehicle at the same time, the driver must 
read the sign in two or three brief fixations lasting generally on the order of 1/2 to 1 1/2 
seconds, glancing back at the road every 2 seconds or so. 
 
Visual clutter affects the likelihood that a sign will be noticed and the length of time it 
takes to notice it. 
 
Starting at age 40, visual abilities start to deteriorate in a number of ways, including 
reductions in visual acuity, in contrast sensitivity and in sensitivity to glare.  Aging also 
slows information processing, so that older drivers take more time to read and respond to 
signs. 
 
 
The effectiveness of highway signs depends on several factors:  
 

conspicuity - does the sign attract attention given the background in which it is 
placed; 
legibility - at what distance can drivers read the sign; 
information load - do drivers have sufficient time to take in all the information 
included on the sign; 
comprehension - do drivers understand the meaning of the sign message, and 
any pictograms or abbreviations used; and, 
driver response - do drivers make the desired action as a result of reading the 
sign. 
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Conspicuity depends on colour contrast of the sign against its background, visual clutter 
and sign placement.  Borders assist in making signs, and the messages within them, 
conspicuous. 
 
Legibility is mainly determined by letter height and by the visual acuity of the observer.  A 
driver with 20/20 vision can resolve a letter whose stroke width subtends an angle of one 
minute of arc (1/60 degree) at the eye.  Only 73% of the 18- to 79-year old population 
have 20/20 corrected vision or better.  To accommodate 85% of the population, an acuity 
of 20/28 should be assumed. 
 
Contrast of the legend against the background affects legibility.  During the day, colour 
differences create the contrast.  At night, relative reflectivity of the background and 
legend create the contrast.  Combinations of retro-reflective backgrounds which create a 
very high contrast are not optimal, especially for older drivers.  One study suggests 10:1 
contrast is optimal for the majority of drivers.  
 
Font has a major effect on legibility.  Blockier letters show the best legibility.  Series E 
has a 38% greater legibility distance than series C, and 6% greater than series D.  Fatter 
letters are preferred for negative contrast signs (black on orange) and the reverse for 
positive contrast signs, where irradiation is a problem.  A new font, Clearview, has been 
developed which provides greater legibility distance at night than series E letters on 
positive contrast signs, and requires 12% less space. 
 
Mixed upper and lower case letters provide slightly greater legibility for the Series E(m) 
font only when the loop height of the lowercase letters matches the height of the all 
upper- case signs.  For the Clearview font, mixed case Clearview signs are at least as 
legible as all upper case signs at the same font size using Series D and E fonts, and in 
several conditions were considerably more legible.  Mixed upper and lower case is 
preferable where drivers might take advantage of shape recognition, as on a destination 
sign.  Mixed case may reduce the reading time required for long message signs.  
Character spacing is dependent on font type.  Increased spacings over the standard 
results in no or minor improvement in legibility.  Spacings less than standard have been 
found to reduce legibility by 8 to 14%.  
 
Line and border spacing are likely to affect legibility but no studies were found on these 
issues.  The maximum number of lines which are acceptable will depend on the amount 
of time the sign is legible, the difficulty of the driving task and the information load.  The 
more difficult the driving task, the less time a driver has available to devote to reading the 
sign.  Unfamiliar words, and more words and symbols per line will decrease the 
maximum acceptable number of lines.  
 
The Minimum Required Visibility Distance Model assumes approximately 2 words per 
second can be read or 1/2 second per word, and 1 second per symbol.  This is applied to 
signs where, for the majority of cases, the driver already has cues from the sign shape 
and colour and the roadway as to the probable message.  Where this is not the case, as 
with unfamiliar messages on changeable message signs, one on-road study has 
recommended 1-second per major word.  In a study of tourist signs, a maximum of 3-
destination names with distances and directions was recommended for 19 cm. (7.5 inch) 
letter heights in an 80 km./h-speed zone.  At 9-pieces of information per sign, this works 
out to just under ½-second per piece of information, assuming a legibility index of 40 feet 
per inch (480:1).  Where the number of words is constant, one study showed that 
message format had no effect on number of words recalled.   
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With respect to arrow shapes, a study showed that 70-degree chevron arrows are 
preferable to others, for legibility distance, while a similar design at 90 degrees and the 
gerber arrow were also very legible. The use of graphic arrows and diagrammatic signs 
has been shown to be an effective method of conveying driver guidance information for 
unexpected situations such as left exits and optional exit lanes.  The application of these 
practices and the basic ergonomic principles of good design of communication systems 
can greatly enhance the effectiveness of roadway guide signs on freeways. 
 
Symbol signs significantly improve legibility for both young and old drivers, provided they 
are properly understood.  Some commonly used symbols have low rates of 
comprehension by the average driver. 
 
While little work has been done on bilingual signs, some design guidelines are available.  
A major consideration is to avoid overloading drivers with verbal (word sign) information 
that may not be required or that could be presented in a more efficient format.  Findings 
are that multi-lingual signs take longer for drivers to read than a unilingual sign.  This 
difference is greatest for unilingual drivers.  The orientation of the languages on the sign 
affects the legibility of the sign, although this affect may disappear with longer messages.   
 
Guide signs are to be provided with either retro-reflective sheeting, or illumination, that 
ensures the signs are visible to drivers at night, and seen as the same colour in the 
night-time as in the daytime.  A summary of the latest minimum standards for retro-
reflective sheeting is reported. 
 
Despite the benefits offered by a guide signing system, the literature search and a 
questionnaire distributed to Canadian cities and municipalities showed that there are 
few jurisdictions that have implemented such a system.  Regardless of the scope of the 
signing policy, all respondents to the questionnaire reported the goals of guide signing 
to be, providing guidance information to drivers while minimizing the number of signs 
on the roadway. 
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CHAPTER 1 
 
 
1.0 DRIVER NEEDS AND CAPABILITIES WITH RESPECT TO SIGNS 
 
Complex road networks and increased travel demand mean that driver wayfinding 
needs are of increasing importance.  While there is a substantial literature on signs, 
with respect to legibility and comprehension in particular, few studies of the process 
of wayfinding were found.  These are reviewed in section 1.1 on orientation needs.  
Driver characteristics of vision and information processing, and changes with age, 
that affect sign design are discussed in sections 1.2 and 1.3.  This chapter concludes 
with section 1.4 which details characteristics of effective signs, given driver 
capabilities.  Section 1.5 provides a brief summary. 
 
 
1.1  ORIENTATION NEEDS 
 
An early study of wayfinding reported that 58% of survey respondents started out for 
an unfamiliar destination without advance preparation (Schoppert et al., 1960), 
suggesting that signs along the route are heavily relied on.  A study of how 20 drivers 
located unfamiliar addresses found that all but one adopted the strategy of going as 
close as possible to their goal in the local area and then asking their way to the 
address, generally at a service station (Gordon and Wood, 1970).  Drivers who 
obtained their own information tended to adopt longer than optimal routes.  Also 
drivers lost time stopping to obtain information along the route.  On routes of 
approximately 20 km in length, between two suburbs of Washington D.C., drivers 
stopped an average of 2.7 times to ask for directions. 
 
In a U.S. study of urban guidance needs, King and Lunenfeld (1974) analyzed 
questionnaires from over 700 drivers, drawn from 17 different states.  With respect to 
wayfinding, three broad classes of drivers were defined.  These were the "stranger" 
who is driving to a destination for the first time and is unfamiliar with the area, the 
"local-stranger" who is broadly familiar with the area but not with the route.  He or she 
may be repeating a trip made only occasionally, or may be driving the route for the 
first time.  The "local-local" is a driver repeating a regular trip.  It is the first two 
categories of driver who were of most interest in this study. 
 
Half of the questionnaires dealt with "stranger" and the other half "local-stranger" 
trips.  These groups did not differ as much as was expected in perceived information 
needs and problems.  About one half reported that they felt lost during their most 
recent trip, and about one-half of these actually were.  The majority relied on street 
maps, rather than auto club offerings or instructions from friends.  Route numbers 
and street names and numbers ranked highest of the information types needed for 
both groups.  According to the authors, problems in rough order of importance were 
that:  
 

• city directional signs that did not provide the information you expected to see; 
• the entrance ramp to a freeway or expressway was hard to find from city 

streets; 
• finding the best exit off-ramp in a city was hard to do; 
• if you made a wrong turn or got lost, it was hard to return on the right route; 
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• signs at the end of a city exit ramp did not give enough information to find your 
way; 

• road maps that did not give enough city street details or were hard to read; and, 
• following a route on local city streets was difficult. 

 
This study suggests that urban guide signing does not always meet driver information 
needs. 
 
A designer, Robert Firth (Firth, 1997), has written an interesting paper in which he 
recommends principles for design of urban and inter-urban guide signs in 
Pennsylvania.  He makes a number of important points.  Road systems are complex 
and travellers need help in understanding the network layout.  The road network is 
congested and drivers who get lost contribute to that congestion.  The tangled road 
network means that tourist destinations are difficult to locate and loss of business 
results.  Signs are going up without any overall logic to the system. 
 
Firth points out that drivers need signs designed to take people to final destinations.  
Because only a small amount of information can be conveyed to drivers at any one 
time, a hierarchy of signing is needed.  The further away one is, the larger the area 
that can be signed.  Thus "Pittsburgh" should be signed before signing "Pittsburgh 
Airport", a university should be signed before signing individual campus buildings.  
 
Drivers need information to get to a destination but they also need to know how to 
leave it.  Firth notes that signs pointing to interstate entry ramps are usually located 
near the ramps themselves, which doesn't help people leaving downtown 
destinations.  Firth also notes the discrepancies between the way maps talk about 
the landscape, the way signs do, and the way local inhabitants do.  A common 
terminology would be of great assistance to both "strangers" and "local-strangers". 
 
 
1.2 VISUAL CAPABILITIES 
 
This section considers the visual characteristics of the driver, which determine sign 
characteristics such as letter height and contrast. 
 
1.2.1 The Structure of the Eye 
 
The visual field of the human eye is large - approximately 55 degrees above the 
horizontal, 70 degrees below the horizontal and 90 degrees to the left and to the right.  
However, only a small area of this allows accurate vision.  This area is called the fovea 
and covers a cone of about 2 to 4 degrees.  The quality of vision falls off rapidly away 
from the fovea.  If foveal acuity is 20/20, then 5 degrees away from the fovea, acuity 
has dropped to 20/60.  Consequently, while peripheral vision is used for detecting 
targets of interest, the eyes then shift so that the target can be identified using foveal 
vision.  Signs must therefore be placed within the driver's cone of vision. 
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1.2.2  Visual Search During Driving 
 
The visual search process determines how easily drivers detect and extract information 
from signs.  Of considerable interest to traffic sign researchers and traffic engineers is 
the time drivers spend looking at signs and how this looking behaviour is time-shared 
with other aspects of the driving task.  Studies have been carried out using eye 
movement cameras to record driver's visual search patterns.  Much of the early work 
on driver search and eye movements was done by Rockwell and his colleagues.  
Among their findings are that most eye movements in driving are less than six degrees 
and most fixations are between 100 and 350 msec. in duration.  About 90% of fixations 
fall in a narrow region within 4 degrees of the focus of expansion - the point in the 
moving visual field straight ahead of the driver where objects appear stationary.  
Hence, visual scanning is fairly restricted, which may account for drivers missing signs 
that are placed too far to the side of the road or too high. 
 
The more familiar the driver is with his or her route, and the more experienced a driver 
is, the more concentrated the visual search pattern.  The driving task also affects the 
search pattern.  Figures 1.1 and 1.2 are taken from the classic study by Mourant and 
Rockwell (1970) and show the distribution of fixations over the driver's view of the 
roadway ahead.  
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Figure 1.1 
Driver Visual Search  

On Open Road 
(Mourant and Rockwell, 1970) 
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Figure 1.2 
Driver Visual Search  

Following a Car 
(Mourant and Rockwell, 1970) 
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Bhise and Rockwell (1971) were able to determine the time spent looking at various 
roadway elements, including signs, and proposed formulae to calculate the amount of 
time available for detecting and reading overhead freeway signs.  In total, in low 
density traffic drivers spent 2.6 seconds reading signs; when closely following another 
car, drivers spent only 0.9 seconds reading highway signs.  In addition, it was 
determined that, on average, drivers first read a sign at half the distance at which it is 
first legible.  Thus drivers do not make use of the entire legibility distance for sign 
reading.  The implication is even though actual reading time is brief, sign placement 
and design must allow drivers considerable time to acquire and act upon the 
information. 
 
Studies conducted since Mourant and Rockwell (1970) have examined visual search in 
terms of duration of glances and number of glances required to complete a task (e.g. 
read and understand a sign which requires the driver to make a lane change).  Drivers 
do not dwell long on a given target and typically glance at a sign 2 or 3 times in the 
process of detecting and reading it.  According to Rockwell (1988), drivers are loath to 
go for more than 2 seconds without getting some information from the roadway.   
 
 
1.2.3 Visual Search and Conspicuity 
 
Objects that are colourful, moving, large and near the line of sight are those that are 
most likely to be detected in peripheral vision.  Conspicuity has been defined as "the 
property of an object that causes it to attract attention or to be readily located by 
search" (Cole and Hughes, 1984).  Cole and Hughes (1984) carried out an on-road 
experiment to determine what attributes of objects and their surrounds were related to 
the likelihood that drivers noticed them.  Two kinds of conspicuity were examined: 
attention and search.  Attention conspicuity refers to the capacity of an object to attract 
attention when it is unexpected. Search conspicuity refers to the capacity of an object 
to be found when it is searched for.  
 
One group of subjects was asked to report whatever objects they noticed as they 
drove.  The other group were asked to search for and report particular disc targets.  
The disc targets were considerably more likely to be located when subjects were asked 
to search for them specifically (approximately 40% of those in a shopping area were 
located rising to approximately 80% of those in a residential area).  When subjects 
merely reported what attracted their attention and were not asked to search for the disc 
targets, they only noticed about 6% of them in the shopping area and about 40% of 
them in the residential area. 
 
The less visual clutter there was in the roadway scene, the more likely the disc targets 
were to be noticed.  Thus objects were more likely to be noticed in residential areas 
than on arterial roads and least likely to be noticed in shopping areas.  This finding 
suggests that advertising signs need to be controlled to ensure drivers will detect 
important traffic signs.  
 
Objects tend to be noticed when they are at a relatively small angular size (less than 1 
degree) and at small angular eccentricities (less than 10 degrees).  The authors note 
that "high angular velocity and movement parallax that occur when the target is close 
to the vehicle (eccentricity greater than 15 degrees) do not appear to contribute in any 
substantial way to conspicuity despite relative motion being thought of as an important 
factor in attracting attention".  
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Cole and Hughes (1984) present a number of arguments supporting their hypothesis 
that it is visual clutter rather than driving task demand that affects whether an object is 
noticed.  In addition they cite a study by Lee and Triggs (1976) in which observers 
responded to the presence of peripheral light stimuli placed at different angles from the 
driver's line of sight.  Performance deteriorated as road type changed, from freeway to 
suburban to shopping areas.  However, the degree of degradation was similar for 
passengers and drivers.  Since the driving task demand was absent for passengers, 
this suggests that it was the visual environment rather than the driving task demand 
that determined what was noticed.  
 
In any case, driving task demand and visual environment are generally related.  High 
density traffic produces greater driving task demands as well as more vehicles to look 
at.  For a given road type, higher speeds increase driving task demand and increase 
the rate with which visual targets appear. 
 
 
1.2.4 Visual Abilities and Age 
 
Starting to be affected at the age of 40, visual abilities begin to deteriorate gradually in 
a variety of ways.  Abilities likely to affect sign reading are as follows: 
 

• visual acuity decreases starting at age 40; 
• less light gets into the eye as pupil size decreases and the lens yellows with 

age (a 60 year old receives about 1/3 of the light that enters the eye of a typical 
20 year old); 

• contrast sensitivity decreases with age; and, 
• eye movements are slower. 

 
Because more young people are drivers, and the average age of the population in first 
world countries is going to increase, the average age of drivers will increase in the near 
future in these countries.  Collision studies show that elderly drivers have particular 
problems with night driving as well as driving through intersections where information 
processing demands are high.  
 
 
1.3 INFORMATION PROCESSING CAPABILITIES 
 
The human capacity to process information is limited.  It has been estimated that out of 
over 1 billion bits per second of information directed at our sensory system, we are 
consciously aware of only 16 bits per second.  The faster we move, the more we are 
taxing our information processing capacity.  It is for this reason that the amount of 
information on highway signs and the number of signs are severely limited. 
 
Despite our limited capacity to process information, drivers function quite effectively.  
The average driver has only one collision every 20 years.  The main reason for our 
effectiveness is that we are expert "pattern-recognizers" and depend very much on 
previous experience to respond quickly and accurately in most driving situation.  This 
works well if the environment corresponds to our expectations. 
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1.3.1 Expectations and Performance 
 
Knowledge of human limitations in information processing, and human reliance on 
previous experience to compensate for this limitation, lead to the "positive guidance" 
approach to highway design.  This approach is based on a combination of human 
factors and traffic engineering, which was developed in the early 1970's by Alexander 
and Lunenfeld and elaborated on in a series of documents published by the U.S. 
Federal Highway Administration.  With respect to traffic control devices, the positive 
guidance approach emphasizes several issues: 
 

primacy - determine the placements of signs according to the importance of 
their information, and in such a way as to avoid presenting the driver with 
information when and where it is not essential; 

• 

• 

• 

• 

 
spreading - where all the information required by the driver cannot be placed on 
one sign or on a number of signs at one location, spread it out over space so 
as to reduce the information load on the driver; 

 
coding - where possible organize pieces of information into larger units.  Colour 
and shape coding of traffic signs accomplish this by representing specific 
information about the message based on the colour of the sign background and 
the shape of the sign panel; and, 

 
redundancy - say the same thing in more than one way.  The STOP sign in 
North America has a unique shape and message, both of which convey the 
message to stop.  A single piece of information may also be given with two 
devices (e.g. "no passing" indicated with a sign and pavement markings). 

 
The central tenet of the positive guidance approach is that design according to driver 
expectations increases the likelihood of drivers responding to situations and 
information correctly and quickly.  Conversely, when drivers are surprised because 
their expectations are violated, slowed responses and errors occur.  
 
A study by Theeuwes and Hagenzieker (1993) illustrates the consequences of 
environments not in accordance with driver expectations.  These authors examined 
driver detection of traffic elements in expected and unexpected locations.  In this study, 
subjects viewed slides, each for 2 seconds, and attempted to identify any bicyclists, 
other cars or traffic signs.  Some slides were shown in the correct orientation, others 
were shown reversed so that the traffic element appeared in an unexpected location.  
Times to detect the targets lengthened and misses increased by a factor of 60% (from 
10% to 16%) for targets in unexpected locations.  
 
 
1.3.2 Information Processing and Age 
 
In a major research effort aimed at relating older driver capacity to traffic control device 
design Staplin, Lococo, & Sim (1990) examined information processing capabilities of 
young, middle aged, and older drivers.  Tests included digit span (an index of ability to 
store and manipulate items in short term memory), a Stroop test (a measure of ability 
to ignore irrelevant visual stimuli), trail making ability (a measure of accuracy and 
flexibility of directed visual search) and compensatory tracking (a simulation of the 
cognitive, perceptual-motor integration demands involved in steering).  The results of 
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these tests conformed with previous research that showed poorer performance by 
older drivers on such abilities. 
 
Among the reasons why older drivers might have difficulty with information processing 
are: 
 

• less efficient scanning behaviour and eye movements; 
• diminished visual field size; 
• difficulty in selective attention; and, 
• slower decision making.   

 
Minor memory deficits may also play a role in driving difficulties (e.g., forgetting where 
to turn or what was on the traffic sign at the interchange that was just passed).  The 
combination of slower information processing, decision making and reaction time 
obviously creates difficulties for the elderly driver.  With an aging driver population, 
traffic engineers must give greater consideration to the needs of the older driver, if they 
are to continue meeting the needs of the majority of the population.   
 
 
1.4 REQUIREMENTS FOR EFFECTIVE SIGNS 
 
The design of signs for drivers must take into account driver limitations affecting the 
processes of detecting signs in the roadway environment, processing the sign 
information, and selecting an appropriate response.  Driver limitations determine 
requirements for: 
 

letter size; • 
• 
• 
• 
• 
• 
• 

the selection of font; 
spacing and borders; 
message layout; 
drivers’ maximum reading time; 
sign spacing; and, 
sign placement.  

 
The more a sign meets driver needs, the more likely a driver will detect it, the more 
likely he or she will be able to process the information contained therein, and the more 
likely he or she is to select the response desired by the traffic engineer.  
 
Traditional sign design does not explicitly consider these driver needs.  In particular, no 
allowance is made for the fact that longer messages require more time and therefore 
greater legibility distance.  Nor is sufficient distinction made in terms of sign placement 
between signs requiring the driver to make one of several choices and then complete a 
manoeuvre as compared to signs that are "information only".  Instead a particular 
distance is assumed, depending mainly on speed, and letter height is determined 
through an assumed driver ability of some number of feet legibility per inch (metre 
legibility per cm.) of letter height.  In the past, many jurisdictions have assumed 50 feet 
legibility per inch (6 m./cm.) of letter height, which does not encompass the majority of 
drivers, and assumes almost double the actual legibility distance of drivers with 20/40 
vision, allowed by many jurisdictions. 
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1.5 SUMMARY 
 
Drivers need guidance to find their way in unfamiliar areas.  However, these needs 
are not always met.  Signs seem to be placed without consideration of driver 
wayfinding needs from the start to the end of a trip. 
 
To be effective, sign design must consider driver visual characteristics.  The ability of 
drivers to use signs is dependent on their abilities to detect the sign, process of 
information and to react.  The ability of the eye to focus is limited to a small field of 
view.  Driver visual search is very restricted, and signs which are too high or too far 
to the side of the road are less likely to be seen by drivers than signs that are close to 
the line of sight.  The ability of drivers to detect signs is also affected by sign 
conspicuity.  High contrast signs near the line of sight are more likely to be seen.  
This is particularly true in areas with visual clutter.  The presence of many signs or 
other objects reduces the chance of a sign being seen by drivers. 
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CHAPTER 2  
 
 

2.0 TRAFFIC MANAGEMENT ISSUES 
 
Traffic management in urban areas attempts to influence trip decisions by road 
users.  Guide signs are one tool used towards this goal.  In this chapter, section 2.1 
discusses the goals of traffic management in the urban area, and the role of guide 
signs.  Section 2.2 reviews the various types of guide signs used in the urban area.  
Section 2.3 reviews the categories of urban drivers and their information needs.  A 
brief summary of chapter 2 is provided in section 2.4. 
 
 
2.1 TRAFFIC MANAGEMENT IN URBAN AREAS 
 
Traffic Management in urban areas requires engineering and organizational 
activities, designed to create a framework for managing vehicular and pedestrian.  
Those activities basically provide for: 
 

• effective use of the overall road network capacity, and its facilities (traffic 
control devices and roadside furniture), designed to manage vehicular 
movement and parking; 

• appropriate distribution of the vehicular and pedestrian flows with regard to 
trip type, place, time and direction; 

• clear, accurate, and sufficient instructions for finding destinations within and 
outside the boundaries of the urban areas; 

• public accessibility to various destinations by means of public transportation, 
walking and other non-motorized modes; 

• safety and comfort  for all road users; and, 
• reduction of the effect of harmful consequences of motor vehicle traffic (noise, 

vibrations, gas emissions, pollution, etc.) on the environment. 
 
The Master Traffic Management Plan (MTMP) for an urban area is the basic tool for 
setting up a policy, and using an integrated approach to effectively solve basic traffic 
management issues.  The plan can be developed for an entire urban area, or parts of 
it (regions, zones, residential areas), and includes all areas used for transportation 
and parking.  MTMPs for separate parts of urban areas should only be developed if 
there are approved traffic management plans for the major roads that interface 
between parts of the overall urban area.  A MTMP includes the following key 
elements: 

• identification of appropriate transportation regions, and definition of inner and 
outer (close and remote) destinations; 

• through traffic management; 
• distribution of different vehicle categories (for example: defining routes for 

heavy trucks based on height and weight limitations); 
• organization of public transportation; 
• pedestrian and bicycle traffic management; 
• establishment of directions and priorities of local (non-through) traffic; 
• policies for stopping, standing, parking, and overtaking; and, 
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• definition and demarcation of speed limit zones. 
Most of those traffic management tasks are typically solved by means of using 
standard uniform traffic control devices.  However, the task of guiding the vehicular 
traffic from one location to another is of a much greater complexity.  The standards 
for traffic control devices generally prescribe the type (including shape, colour, 
symbols, and other sign face design elements) of signs to be used for guidance.  
However, they do not define the information that should be given by them.  Every 
guide sign should provide information and navigation guidance necessary for the 
selection of the route to be used by the driver.  In this context, each sign bears 
unique information, depending on the location of its placement, and the instructions it 
gives for finding a specific destination.  Having in mind the importance of accurate 
information, each sign’s design and installation requires study. In the context of an 
urban area, each individual sign forms part of a global signing system, connecting 
local trips, incoming, outgoing and through movements.  No sign can be considered 
in isolation from the global system.  
 
Urban guide signs act as part of the traffic management system.  The goal of traffic 
management is the safe and efficient movement of road users through the road 
network.  Principally, traffic management seeks to minimize delays to drivers caused 
by congestion.  Typically, this is a peak period problem, but in large cities congestion 
may last throughout the day. The use of guide signs presents the opportunity to 
influence driver route selection, with the goal of improving overall safety and level of 
service on urban roads. An informed driver will be more able to focus on his/her 
driving demands, minimizing the risk of collision.  In addition, an informed driver will 
travel less. 
 
A study in the United Kingdom (Wooton and Burton, 1980) reported that more than 
£700 million per year was being wasted in fuel, operating costs and time due to 
drivers travelling longer distances than necessary to reach their destination.  This is 
despite most of the drivers interviewed reporting their route was chosen on the belief 
that it was the shortest or the fastest possible route to their destination.  In actual 
fact, the researchers estimate that less than one half of trip makers used the quickest 
route to their destination.  Interestingly, it was found that 86% of drivers followed a 
signed route but that less than one half of these routes were the quickest possible 
routes to the destinations.  This suggests that deficiencies exist in urban guide 
signing with respect to traffic management. 
 
The signing system should be planned in co-ordination with the MTMPs for the urban 
area.  In addition, the selection of roads as signed routes should be examined for the 
level of service and safety they presently offer, and their capacity to absorb more 
traffic. 
 
Proper sign planning will deter traffic from using certain roads, particularly already 
congested roads, and may direct traffic onto more suitable roads.  Guide sign 
planning will provide knowledge to a more direct, easier to follow and faster route to 
desired destinations for drivers. 
 
Nouvier (1996), described the use of static and variable message guide signs (VMS) 
in France, used for the purpose of traffic management.  Static and VMS signs are 
used in accordance with traffic management plans to maximize the road capacity.  
Four concepts are described: 
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1. Alternative Routes 
 
An alternative route situation arises where there are two routes that have similar 
characteristics, including uncongested travel time, and may be used to travel to the 
same destination.  Traffic managers may wish to guide drivers to either route 
depending on the level of congestion.  Fixed guide signs are installed on both routes 
while a VMS sign is installed at the point where a driver must decide which route to 
follow.  VMS signs are always functional.  Traffic must be monitored on both routes to 
decide on signing.  The target drivers for these signs are non-regular drivers.  
Commuters and other regular users are unlikely to be affected by the signs; 
 
2. Bis Itinerary 
 
A Bis itinerary is an alternate route that does not share the characteristics of the 
route from which traffic is being diverted.  An example is traffic being diverted from a 
national highway to a regional road.  The purpose of Bis Itineraries is to reduce traffic 
demand on main roads.  Bis Itinerary routes are frequently long, the length of the 
detour could be more than 300 kilometres.  Fixed guide signs are used on both 
routes, while VMS signs are used only when traffic is to be directed onto the Bis 
Itinerary route, and installed at the location where drivers must decide which route to 
follow.  The traffic must be monitored on Bis Itinerary routes only when traffic is being 
guided to them, to ensure that road capacity is not exceeded.  Specific road signs are 
installed on Bis Itinerary routes, sign shape and colour are consistent throughout 
France.  BISON fûté maps are distributed which provide details about the Bis 
Itineraries in France; 
 
3. Diversion Route 
 
Diversion routes serve the same purpose as Bis Itinerary routes but are much 
shorter.  With a shorter length, these routes may be continuously monitored to 
ensure that road capacity is not exceeded; and, 
 
4. Substitute Route 
 
VMS signs and radio messages may be used to advise drivers to use another route 
in the case of road closures.  Substitute routes usually connect one intersection to 
the next one. 
 
These four methods of traffic management seek to minimize driver delay by guiding 
drivers to the most efficient route to their destination, through the use of static and 
variable message guide signs. 
 
 
2.2 FUNCTIONS AND TYPES OF URBAN GUIDE SIGNS 
 
For centuries, people have used signs to help them navigate their way to and from 
where they want to go. Today, the average landscape of an urban area is overloaded 
with information - signs, signs, and more signs - some installed by traffic 
departments, some by transit authorities, some by other government agencies and 
others by commercial businesses. This excessive information coupled with the large 
volumes of traffic makes the driving task, in urban areas, quite difficult to cope with.  
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In most urban areas, the road network is the same as it was years ago. New 
highways have introduced major changes in highway accessibility into and going out 
of the urban area, but the local road network remains the same.  
 
The use of static guide signs is the primary method of providing guidance to drivers.  
Guidance information is provided for: 
 

• selection of routes; 
• locating off-route facilities; and, 
• identification of other points of interest. 

 
In North America, the commonly used guide signs in urban areas, exclusive of 
signing on highways (inter-urban or rural corridors), may be classified (Transportation 
Association of Canada Manual of Uniform Traffic Control Devices for Canada, 1998) 
as: 
 

• destination guide signs – provide driver orientation by means of destinations, 
direction, distance and location information; 

• route marker signs – indicate numbers, names or other designations of roads; 
• off-road services signs – indicate the availability of, and direction to, off-road 

services or recreational facilities; 
• miscellaneous information signs – indicate information that is not otherwise 

provided for by destination signs; and, 
• guide sign supplementary tab signs – indicate related information that is 

additional to the message conveyed by the primary sign. 
 
 
The International Classification of Road Signs and Signals, adopted by the European 
Convention on Road Signs and Signals (Revision, 1995), prescribes a separate 
group of  “Direction, position or indication signs”, intended to guide road-users while 
they are travelling, or to provide them with other information, which may be useful in 
the navigation process.  These are destination signs, subdivided into: 
 

• advance direction signs – intended to give drivers, in advance, information 
about destinations, directions and numbers of roads (routes) leading to them; 
the signs may show schematic layout of the intersection/interchange; they are 
installed before intersections/interchanges at distances with regard to road 
and traffic conditions, that make them most effective by day and night 
(generally not more than 50 metres for urban areas; not less than 500 metres 
for freeways and other roads carrying fast moving traffic; the distance to 
intersections/interchanges may be shown on the lower part of the sign itself or 
on an additional panel placed below the sign; the signs may be repeated; 

 
• direction signs – intended to give information to drivers about one or more 

destinations, direction(s), and the road(s) (routes) to the signed place(s); they 
are installed in the immediate vicinity of intersections/interchanges; 

 
• place identification signs – intended to show the boundary between two 

jurisdictions, or the name of different locations (river, mountain pass, tourist 
attraction, etc.); the signs are installed in the immediate vicinity of the place 
they identify; 
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• confirmatory signs – intended to confirm the direction to a previously signed 

destination (one or more); the sign(s) show the name(s) and the distance(s) 
to the destination(s); the signs are installed after intersections/interchanges; 
and, 

 
• indication signs – include signs indicating the number and direction of traffic 

lanes; closure of a traffic lane; “No Through Road”, “General Speed Limits” 
(used near jurisdictional boundaries); gives information on general speed 
limits in force in a country – in urban areas, outside urban areas and on 
freeways; “Road Open or Closed” (used on roads leading to a mountain 
pass); “Advisory Speed”, “Advised Itinerary For Heavy Vehicles”; “Escape 
Lane” (used to indicate escape lane on steep descent); signs notifying a 
pedestrian overpass or underpass; and signs notifying an exit from a freeway. 

 
For direction guidance, commonly used signs are advance direction signs, direction 
signs, and confirmatory signs.  Both advance direction signs and direction signs may 
bear the symbols used on other signs, informing drivers of the characteristics of the 
route or of traffic conditions (for example: “Dangerous Descent”, “Swing Bridge”, “No 
Entry for Goods Vehicles”, “No Entry of Vehicles Having an Overall Height Exceeding 
… Metres”, “Motorway”, “End of Motorway”, “Breakdown Service”).  Notwithstanding 
the Convention’s provisions, each European country has developed its own system 
of signs (types and application requirements) for satisfying various direction guidance 
purposes.   
 
Regardless of the specific type of guide signs used for in different parts of the world, 
their common purpose is one and the same - to provide information and guidance 
necessary for the selection of the route to be used by road users. To be effective, 
guide signs should meet several requirements:  
 

• fulfil a need;  
• command attention;  
• convey a clear and simple message;  
• command respect of road users; and, 
• give adequate time for proper response.   

 
Thus they will serve the convenience of the road user, promote the efficient 
movement of persons and goods, contribute to the orderly flow of traffic, and improve 
safety. 
 
 
2.3 URBAN DRIVER CATEGORIES AND THEIR INFORMATION NEEDS 
 
For the purposes of providing navigation guidance signs, drivers may be placed in 
one of three groups, stranger (or tourist), local-stranger or local-local (King and 
Lunenfeld, 1974; The Alberta Urban Guide and Information Sign Manual, 1981) as 
described in chapter 1.  
 
It is the stranger and local-stranger drivers who are of most interest when providing 
urban guide signing as local-local drivers rely mostly on memory and landmarks to 
follow their routes. 
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The guidance information needs of drivers vary depending on driver type and trip 
purpose.  The needs of stranger versus local drivers vary, as do drivers seeking to 
pass through the urban area and those travelling to destinations within the urban 
area.  Each driver type/trip purpose must be considered in developing a signing 
policy for guide signs.  The three route systems available to drivers from the 
perspective of road signs are primary routes, local routes and facility routes.  These 
three route systems are applied to the urban road hierarchy. 
 
Road hierarchy describes the functional uses of roads.  The Master Traffic 
Management Plan defines these functional uses.  For example, a collector has a 
different intended use, and thus design, than local streets. The different functional 
classes of roads, such as local, collector, and arterial, will provide for access to 
different destinations.  Integrating the signing system with the road hierarchy in the 
urban area ensures that the driver types directed onto roads are of the intended type, 
and that the most likely routes to destinations are easily followed by most drivers. 
 
The stranger driver needs guidance on all three route systems.  The local-stranger 
may be guided by information on local and facility routes, while the local-local driver 
likely requires no guidance information, other than possibly street names (Alberta 
Urban Guide and Information Sign Manual, 1981). 
  
Signing officials comment that some of the greatest signing problems are providing 
information for both local residents and tourists (King and Lunenfeld 1974).  Some of 
the guidance information that tourists may need include the location of facilities for 
fuel, food and lodging, directions to tourist attractions and directions to another major 
road on their route. 
 
Cross-town traffic (or through-traffic) wishes to pass through the urban area as 
quickly as possible.  Therefore cross-town traffic requires guidance to routes that 
bypass the downtown area and residential areas, and away from routes that have 
more intersections, turning vehicles and slower speeds.  Incoming and Outgoing 
drivers are interested in finding the optimum entrance to, or exit from, the primary 
routes.  Therefore, incoming and outgoing drivers require guidance to and from local 
roads and primary routes, or between primary routes, if applicable. 
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2.4 SUMMARY 
 
Urban guide signs provide drivers with information on the selection of routes, location 
of off-route facilities and identification of points of interest.  Drivers, during a particular 
trip, may be classed into one of three categories: stranger, local-stranger or local-
local.  Each of these groups requires different guidance information.  Traffic 
management issues and urban guide signing systems are interrelated.  Guide signs 
provide the opportunity to influence route selection by directing traffic to less 
congested routes.  This reduces wastes of fuel, operating costs and time caused by 
traffic congestion.  Guide signs should not be planned individually, but rather on a 
system wide basis, in co-ordination with the Master Traffic Management Plan 
(MTMP) of the urban area.  A MTMP identifies transportation regions, inner and outer 
destinations, traffic management goals, and the policies for achieving these goals.  
Included in the MTMP is the selection of primary, local and facility routes.  Primary 
routes are composed of high capacity roads that offer access to the central business 
district, and a route through the urban area, which all vehicles may use.  Local routes 
are lower level roads that act as a branch for drivers exiting a primary route.  Facility 
routes offer direct access to a destination, such as a sports stadium.  The MTMP will 
plan signing considering that stranger drivers need guidance on all three route 
systems, local-strangers need guidance on local and facility routes, while local-local 
drivers require no guidance information, other than street names.  A comprehensive 
signing system plan ensures that the goals of traffic management and information 
needs of drivers are met. 
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CHAPTER 3 
 
 
3.0 THE SIGNING SYSTEM 
 
Despite the complexities of signing in urban areas, there is little published material on 
the subject of guide signing systems.  This chapter discusses the rationale for 
adopting a guide signing system in section 3.1.  Section 3.2 reviews some 
approaches to signing systems including four examples of varying scope.  The 
principles of urban guide signing systems are summarized in section 3.3 along with 
some guidance for developing an urban guide signing policy.  A proposed approach 
to a signing system is outlined in section 3.4.  A brief summary of Chapter 3 is 
provided in section 3.5. 
 
 
3.1 RATIONALE FOR A GUIDE SIGNING SYSTEM 
 
An urban guide signing system sets out guidelines for what types of destinations will 
be signed, on which roads they will be signed, and criteria for signing individual 
destinations.  The steps in a signing system are: 
 

• to determine which destinations require guide signs; 
• what roads comprise the optimum route to those destinations, considering 

ease of access, level of service, simplicity of required driving manoeuvres, 
among others; and, 

• where to place the guide signs along these routes. 
 
In order to consistently, and thereby efficiently provide route guidance to drivers, 
urban guide signs must be planned, designed and erected in accordance with an 
adopted signing system.  Each individual guide sign is but one element in an overall 
signing system in the urban area.  As such, the entire signing system must be 
considered when adding, removing or altering any guide sign.  
 
In reality, urban signing has too often been found inadequate (ITE Traffic Signing 
Handbook, 1997). 
 
Common complaints of drivers include: 
 

• street names are too small; 
• poorly located signs (inconsistently placed); 
• poorly maintained signs; 
• inadequate information provided on the signs; and, 
• inadequate size to allow time for driver comprehension and decision 

implementation. 
 
A study regarding international tourists in Florida (Dudek et al, 1996) reported that 
frequent comments on guide signs included: 
 

• more advance warning for off-ramps was needed; 
• messages were at times confusing; 
• visibility and lighting were sometimes poor; 
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• better guidance to destinations was needed; and, 
• there was no confirmation whether drivers were on the right route, periodic 

confirmation was requested. 
 
A review of street sign practices (ITE Technical Committee 4A-26, 1992), stressed 
the importance of assisting drivers in route finding in a consistent manner, which will 
reduce driver confusion and improve safety by reducing collisions, including rear-end 
and side-swipe collisions, caused by drivers turning from the wrong lane. 
 
The Alberta Urban Guide and Information Sign Manual (1981) states that there is a 
lack of signs identifying paths to major routes. 
 
Urban signing, as most other transportation related programs, cannot be 
implemented in an ad-hoc manner.  A formal procedure is necessary to ensure that 
the guidance needs of all drivers are met. 
 
A signing system provides a framework, which considers all signing needs in the 
urban area and provides a consistent system of signs more easily followed by 
drivers.  As part of a signing system, an information hierarchy is provided.  The 
information hierarchy ensures that similar facilities or destinations will receive similar 
emphasis.  For example, hospitals will require signing in different locations than local 
parks.  
 
The effectiveness of a signing system is measured by its ability to inform drivers of 
the needed guidance information, in the right place and with adequate time for those 
drivers to act upon the information and make the proper route selection. 
 
The requirements of a signing system were summarized in a report on route 
guidance systems (Stanway Edwards Associates, 1984): 
 

• user oriented; 
• applicable to the existing road system and adjacent land uses; 
• usable by all drivers at all times; 
• adaptable; and, 
• economically feasible. 

 
The basic decisions on a signing system concerning which types of destinations to 
sign, what routes to sign them on, the method of guidance system, and which 
individual destinations to sign must be based upon knowledge of road users’ abilities 
and needs. 
 
The study on the needs and problems of providing guidance to urban drivers (King 
and Lunenfeld, 1974) discussed in chapter 1 provides an argument for the adoption 
of a guide signing system.  The findings on drivers in the study (King and Lunenfeld, 
1974) being lost, or feeling lost is disturbing.  Drivers “becoming lost” are counter to 
the goal of guide signing, and over 25% of drivers classified as stranger or local-
stranger becoming lost should be of concern.  The findings that another 25% of these 
drivers reporting feeling lost at some point along the route agrees with the findings 
about international tourists in Florida (Dudek et al., 1996), in which one of the 
frequent complaints of drivers was the lack of periodic route confirmation. 
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Considering that most drivers in the study (King and Lunenfeld, 1974) classified as 
stranger and local-stranger make some form of trip plan, and that street maps are the 
most frequent source of information for the trip plan, a guide signing system which is 
in agreement with available maps has the potential to be successful. 
 
The signing system should provide guidance information that is required to interface 
between each class of road, considering, road users, land use and destinations along 
the route.  The signing system should incorporate: 
 

• signing of major highway routes (primary routes, as per section 2.3); 
• signing of routes connecting major highway routes (primary routes); 
• signing of local streets leading to major highway routes (primary routes); 
• signing of specific facility routes (facility routes); and, 
• signing of local roads and streets (local routes). 

 
A good signing system will benefit safety and security, as well as increase driver 
comfort.  Signing practices, that reduce driver confusion, will reduce target collisions 
such as read-ends and side-swipes.  
 
 
3.2 APPROACHES TO A SIGNING SYSTEM 
 
A trip description may be defined as goal-oriented or route-oriented.  The descriptors 
of goal-oriented trips are the origins and destinations of the trip. The descriptors of 
route-oriented trips include all sections of the roadway which are travelled on.  
Sections of roadway may be referred to as links.  Where two or more links meet, a 
node is formed.  Thus, a roadway system comprises links and nodes.  On any 
roadway, drivers will have different destinations, however, all drivers on one link 
share the same direction of travel. 
 
As previously noted, a guide signing system must take into account what information 
drivers need, how they need it and where they need it.  Sources have found that 
drivers plan their trips as routes (King and Lunenfeld 1974), reinforcing the approach 
described in the previous paragraph.  The objective of guide signs is to provide 
navigation information to drivers who need it, in a seamless information route. A 
signing system should be flexible in nature, as needs will change, as land use and 
traffic patterns in the urban area change. 
 
This section describes signing systems adopted in: 
 

• Bulgaria; 
• the province of Alberta, Canada; 
• Guildford, United Kingdom; 
• Rochester, New York, USA; and 
• Melbourne, Australia.  

 
Bulgaria adopted a Policy for Urban Directional Signing System Design in 1987.  The 
formalized signing system plan was based on transportation regions, inner and outer 
destinations. These parameters are defined, in advance, in the Master Traffic 
Management Plan (MTMP) of the urban area.  The signing system design starts with 
the development of a Concept for a Directional Signing System.  Typically, those 
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cities are large in area and have a network with a complex configuration.  The 
development of the Concept project aims to define all possible, inner and outer 
destinations for the urban area.  
 
All vehicle trips (passengers and goods) begin at an origin, pass through different 
places, and end at a destination.  It is the land use characteristics in the urban area, 
which chiefly influence the origins and destinations of trips.  Typically, different land 
uses congregate into relatively uniform functions such as: residential, commercial, 
administrative, cultural and industrial.  
 
Definition of a transportation region is performed on the basis of surveys and data 
gathered for the overall urban area.  The region’s dimensions are influenced by its: 
 

• Functional characteristics: 
residential - low and high-storey buildings; • 

• 
• 
• 

• 
• 
• 

• 

administrative, cultural or historical locations; 
industrial locations; and, 
recreational locations – parks, sporting and entertainment complexes.  

 
• Topography or other specifics: 

grades and profiles; 
rivers and other natural obstacles; 
manmade borders (major roads, railway lines and other transportation 
related borders); and, 
specially designated zones and areas. 

 
The first step in developing the destinations’ list is defining all possible inner and 
outer destinations for the overall urban area.  The outer destinations, such as towns, 
villages, cities or other locations, are further categorized as remote or close.  When a 
highway, part of the national road network passes through an urban area, the outer 
destinations (close and remote) are chosen from officially approved list of 
destinations with national significance.  The inner destinations are defined, 
depending on the transportation regions’ division.  The inner destinations are usually 
named after residential areas, communities or zones, central areas (downtown), or 
cultural, recreational, tourist, industrial, and commercial places.  The same procedure 
is applied to each transportation region, which has a unique set of destinations within 
and outside of it.  The definition of destinations is undertaken by transportation 
professionals, tourism officials, business interests and all other interested parties. 
 
Once the inner destinations are defined, they require determination of the following 
parameters: 
 

• location of facility: is it difficult to locate without guidance?; 
• links and nodes relevant to the destination and the roadway system; 
• mode, time and character of facility’s “activity” (how critical its use is, (for 

example, hospitals are a vital location for everyone; a public garden is not 
regarded as essential) number of expected users); 

• links and nodes between inner destinations; and, 
• links and nodes relevant to destination and other regions of the urban area. 
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Origin-Destination surveys will provide information regarding the trips between 
regions in the urban area and trips outside of the urban area. 
 
Not all destinations can be accommodated with signing, due to limited resources and 
driver reading ability.  Therefore, the list of destinations must be prioritized using a 
set of decision rules. For instance, destinations which serve only local-local traffic 
generally do not require signing.  Local-local drivers know the route to these 
destinations and providing signing would be redundant.  For destinations which serve 
a mix of local-local, stranger-local and stranger traffic, further considerations are 
needed to prioritize.   
 
To decide which roads or sections of roads will comprise the routes to be signed, the 
origins of these trips within the region must be identified.  For trips originating outside 
of the region, these are the major entry points into the region for each destination.  
For trips originating inside the region, it is not the origin point within the region, for 
example, the home of every driver, but functionally, the origin may be taken as a 
major road which links the destination to the origin.   
 
When all destinations are selected and prioritized, the optimum routes are defined by 
examining their characteristics.  The optimum route is defined by considering: 
 

the capacity and level of service provided by each road section; • 
• 

• 
• 
• 

• 

• 
• 

• 

• 
• 

the relative simplicity in following the route (are there abnormal alignments 
which may cause confusion to unfamiliar drivers?); 
obstacles to travel, such as rivers; 
special conditions for the route; 
peak periods of travel for the destination vs. peak periods of travel for the 
route; and, 
the road function – local, collector or arterial. 

 
When the optimum route is chosen, the remaining function of a signing system is to 
provide guidelines on where to locate the guide signs.  Guide signs are to be 
provided beginning at the major origins and entry points to the region.  Subsequent 
signs are to be located are at decision locations, such as major intersections.   
 
Defining the optimum routes for the guide signing system completes the first stage of 
the Guide Signing System Plan.  At this first stage, the overall signing system for the 
urban area is planned.  It is possible to design a signing system plan for a specific, 
separate zone (residential or commercial, etc.), for the major road network, or for a 
part of it.  However, the overall planning is recommended in order to achieve better 
connections between the divisional units and transportation regions of the overall 
urban area.  
 
In summary, the first planning stage includes: 

defining the destinations that should be signed; 
defining appropriate routes for traffic that wishes to pass through the urban 
area, and traffic that wishes to reach a destination within the urban area; 
defining the intersections (nodes), and other locations where the guide signs 
should be positioned; 
evaluation of the links’ capacity and level of safety; and, 
defining the shortest routes/links, which are economically justified. 
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The first planning stage includes the preparation of different schematic drawings, 
such as: 
 

routes to the cities centres; • 
• 

• 
• 

• 

• 
• 
• 
• 
• 

inner targets and destinations: residential, commercial, industrial, 
recreational, transportation and other designated zones, big firms, 
companies, enterprises or locations attracting traffic; 
outer close and remote destinations; and, 
intersections (nodes) where the signs should be located. 

 
The second planning stage includes the individual design of each sign, which 
includes: 
 

sign type, depending on the type of the link  (freeway, expressway, arterial, 
collector, local, etc.), where the sign shall be erected; 
definition of the content of each sign (inscriptions); 
definition of the sign face material; 
definition of the background and letter colour; 
definition of the  material of the sign backing (substrates); and, 
performance of all necessary evaluations for the sign construction (frames, 
poles, etc.). 

 
Detailed technical requirements were adopted by Bulgaria (Pachova, 1999) for each 
type of a guide sign, applied at all phases of planning, design, manufacture and sign 
installation.  
 
The Alberta Guide and Information Sign Manual (1981) describes a signing system 
based upon routes.  Routes are described by traffic engineers as one of: a primary 
route; a local route; or a facility route, on the basis of functional class, road capacity 
and what destinations may be reached on the road.  A primary route is defined as a 
road or group of roads which is an integral part of the overall roadway system and 
also forms the framework for the local roads.  A local route is in a sub-system of the 
larger roadway system and is used primarily by local drivers.  Facility routes may be 
comprised of both primary and local routes.  The purpose of facility routes is to 
provide access to a specific facility, such as a sports stadium or convention centre.  
These three route types must be treated so drivers may move from one to the other 
easily and efficiently, by means of proper route guidance information.  Although the 
Alberta guidelines make no reference to a Master Traffic Management Plan (MTMP) 
to consider traffic management issues, the guide does indicate that routes that 
provide direct access, and are less congested, are preferred for route marking. 
 
After determining which destinations are to be signed, the next step in developing a 
signing system is to determine which roads will comprise each route.  The primary 
routes are chosen keeping in mind the users.  One group of users of primary routes 
are strangers, or tourists.  The needs of strangers (tourists) include gas, lodging, food 
and tourist information centres.  In addition the central business district is a 
destination for a large group of drivers, including tourists.  If a primary route cannot 
be chosen which will pass through the central business district, another means of 
convenient access should be available.  The principles of primary route selection and 
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its requirements are listed in the Alberta Guide and Information Sign Manual (1981) 
as: 
 

having a direct route into, or through an urban area.  Where it is necessary to 
use multiple roads to define a route, the turns from one road to the next 
should be made at simple intersections, avoiding restrictive traffic control 
measures; 

• 

• 
• 
• 

• 
• 

• 

• 

• 
• 

• 
• 
• 
• 

less congested roads should be used for primary routes; 
food, fuel and lodging should be easily found on or near the primary route; 
the primary route should provide access to a road with reasonably direct 
access to the central business district; 
visitor information centres should be found on or near the primary route; 
route designators such as “bypass” or “alternate” confuse the public on their 
intention, and as such should be avoided:  Alternate routes should only be 
used to achieve one or more of the criteria above, which is not provided for by 
the primary route, or to improve the level of service of the primary route 
system; 
signing a road which links two primary routes as a route between the primary 
routes is acceptable, however, only one of these connecting roads should be 
signed; and, 
where primary routes fail to meet the needs of specific facilities, special 
purpose routes are acceptable. 

 
Trying to navigate through the local arterial and street network often results in 
confusion, uncertainty and errors.  The problems of local routes are identified in the 
Alberta Urban  Guide and Informational Sign Manual as: 
 

a lack of route identification along the route; 
a lack of “trailblazing” to the freeway – “trailblazing” is providing information 
on how to reach the freeway from other roads; 
multiple roads which join at circles and squares can lead to confusion; 
maps are not available with enough detail; 
inadequate sign size; and, 
poor understanding of the urban geography by drivers. 

 
In addition, major roads which serve an external traffic generating facility, and which 
intersect a primary highway route, should be signed as a route to a primary route, 
with signing commencing at the facility.  This will assist in guiding the visitors of such 
a facility quickly and efficiently to the primary routes, when their origin/destination is 
not local, and discouraging drivers from using local roads. 
 
A South African study (Stanway Edwards Associates, 1984) described the road 
network as a series of links connected by nodes (intersections).  Routes were 
determined on the basis of three characteristics: 
 

• the link speed; 
• which road classes were to be included; and 
• the method for building minimum paths – options were minimum time, 

minimum distance or minimum cost. 
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In 1989, the city of Guildford, United Kingdom was chosen for a demonstration 
project to improve guide signs (Ball, 1989).  Criticisms of existing guide signing 
stated that urban signing was inconsistent, badly sited and out of date.  Some of the 
changes were made to sign legibility and clarity, the end result being the reduction of 
the number of signs by 10%, while carrying 30% more information than previously.  
Included in the re-signing project were guide signs to tourist attractions and for car 
parks, positioned on all major roads.  As an added guidance, all major intersections 
of roads were given a name, to be displayed prominently on each approach.  In the 
opinion of the traffic engineer, this facilitated the task of drivers to receive and follow 
directions.  Although no comprehensive evaluation of the effects of the new signing 
system was performed, the benefits of the new signing were reported as: 
 

fewer signs being used, thus less sign cluster; • 
• 
• 
• 
• 

less time and fuel wasted by drivers trying to find the correct route; 
safer roads, due to the signs being easier and quicker to read; 
increased attraction to tourists; and, 
easier to locate a parking space. 

 
An example of a limited signing system has been described for the city of Rochester, 
U.S.A. (Bolte, 1983).  In 1982, the city, recognizing that its street pattern, particularly 
in the downtown area, was a confusing collection of discontinuous links, one-way 
streets and turn prohibitions, sought to improve the guide signing.  An improved 
guide signing program was implemented to direct drivers to the downtown area’s 
attractions.  The new program came about from a collaboration of numerous groups 
including business interests, museums, the Convention and Visitors Bureau and staff 
from the city, county and state.  Compromises had to be reached among these 
groups to keep the number of signs to a limited number, and therefore effective.  Two 
criteria had to be met in order to be signed: 
 

• attractions were a major traffic generator in the downtown area; and, 
• attractions were likely to attract out-of-town visitors. 

 
The final list of target areas included: the Strong Museum, Eastman Theatre, 
Shopping Areas, the War Memorial, and Convention District. 
 
In addition, it was decided to provide signs directing traffic to off-street parking.  After 
deciding on which destinations to sign, the next step taken was to decide where to 
place the signs.  The city of Rochester has numerous arterial and expressways 
leading into the downtown area.  The two busiest and direct expressway exits were 
chosen as the beginning point of the new downtown attraction signing system.  From 
these points, the best routes, considering one-way streets, turn restrictions and street 
name changes (which could confuse drivers), were designated for the attractions to 
be signed.  The outcome of the committee’s work was a list of five target areas to be 
signed, and a list of locations to place the signing.  The method of signing was to 
provide for an overhead sign, shown in Figure 3.1, at the most popular entrance to 
the downtown.  The overhead sign served the purpose of establishing the colour 
legend for subsequent signs as well as defining the five target areas.  The overhead 
sign was supplemented by guide signs located along the routes, as shown in Figure 
3.2.  A third sign was used to guide traffic to off-street parking using the same target 
colour legend to relate the parking facility to the target attraction. 
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 Figure 3.1 
Sign Bridge Over 
City Street 
source: (Bolte, 1983) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 Figure 3.2 

Expressway Exit Sign
source: (Bolte, 1983) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
The City of Rochester successfully recognized that drivers were having difficulty 
reaching downtown attractions, and developed a signing system for those attractions.  
The steps followed in the formulation of this signing system were to identify which 
destinations needed to be signed, and to identify the best routes for the traffic type 
most likely to be visiting these attractions, and needing guidance to do so.  This is an 
example of a partial urban guide signing process.  No attempt was made to include 
an MTMP or to enact a comprehensive system wide approach. 
 
A United Kingdom paper (Huddart and Swali, 1988) described the differences 
between the approaches taken in U.K. and North America towards urban guide 
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signing.  Guidance to drivers is provided in the U.K. by following an agreed set of 
destinations, that are organized hierarchically, by the level of importance and 
familiarity to drivers.  Main roads are signed to a limited number of primary 
destinations, these are often found on maps.  Drivers are expected to have some 
geographical knowledge that enables them to decide on the sequence of destinations 
they would like to follow.  To arrive at the final destination, destination names in the 
lower hierarchy, including street names, will be followed.  Route numbers may be 
appended to these signs when appropriate.  The approach taken in North America 
was described as concentrating on the route numbers.  At major 
intersections/interchanges, the route numbers, and the direction of nearby 
destinations from leaving the main route are given.  On an advance sign, the route 
number and destinations nearby the next intersection/interchange is given. 
 
Huddart and Swali also described the means of providing guidance information to 
drivers and recommendations for the City of London, England.  Information may be 
provided using: 
 

• location aids – on limited access roads, intersection numbering may be used 
for location information.  In Canada, this practice has been adopted with the 
intersection number being equal to the distance from the start of the route.  
Names can be used instead of numbers; the names used should be 
recognizable to stranger drivers as well as local-local drivers; and, 

• guidance aids – different destination types may be useful for giving guidance 
information, including, population centres; river crossings; route numbers; 
road names; compass point direction and postal codes. 

 
The proposed system for London was to divide the city into eight regions, arranged 
radially like a dart board.  The boundaries of the regions would be formed by using 
major roads that pass between settlements as opposed to through them.  Drivers 
would be guided to the specific destinations within a transportation region upon 
entering the region.  Guidance would be given to a preferred route, based upon traffic 
management issues where multiple routes exist. 
 
The city of Melbourne, Australia (Natalizio and Saggers, 1998) sought to improve 
business travel in the city.  A traffic operations’ review developed plans to reduce the 
costs of doing business by reducing travel time and improve its reliability for the 
weekly business period (7 a.m. – 5 p.m.).  A systematic process was developed to 
identify which arterial roads would qualify for investigation and improvements.  The 
selection of routes was based on five criteria.  Routes were to: 
 

• provide access to areas of high-value economic activity, including business 
centres, ports (including airports), freight terminals, major markets, centres of 
learning, tourist destinations, etc.; 

• connect to the major regional exit routes; 
• avoid travel barriers, such as, rivers, railways, high volume roads, and provide 

interconnectivity between selected areas and candidate roads; 
• be selected without direct regard to traffic volumes and road classification; 

and, 
• service business activity rather than commuter travel. 
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Although the purpose in identifying routes was to effect business travel only, the 
adoption of guidelines for identifying routes for constructing a system for business 
travel illustrates a process that a signing system follows. 
 
As with other infrastructure improvements, the implementation of a new guide signing 
system and new guide signs will be limited by the funds available.  One way of 
reducing costs of installing new signs is to combine the work with other road 
construction projects.  Guide signs to non-government controlled destinations may be 
installed on a user-pay basis to eliminate cost to the cities.  An improved signing 
system may save money in the long term, as maintenance costs will decrease if the 
number of signs is reduced.  For Guildford, U.K. (Ball, 1989) this was the case, as 
the number of signs was reduced by 10%, while the amount of information carried by 
the better designed signs actually increased by 30%.  It is noted here, that the 
increase of information on one sign needs to be tested regarding the readability and 
effectiveness of the new sign. 
 
 
3.3 PRINCIPLES OF THE URBAN GUIDE SIGNING SYSTEM 
 
While the design of a single guide sign can be considered to a great extent to be a 
standardized task supported by a set of adopted rules, the design of a guide signing 
system for a whole roadway system is a much more complicated task.  It involves 
preliminary surveys, thorough analysis of gathered data, and engineering judgement,  
often beyond the limits of adopted rules and criteria for exceptional cases that need 
special studies and consideration.   
 
The principles of system design are prerequisites for achieving the goal of developing 
an overall guide signing system for an urban area.  An overall signing system aims to 
provide drivers with clear, accurate, and sufficient instructions for finding desired 
destinations within and outside the urban boundaries. The system regards the needs 
of all potential users: strangers, local-strangers and local-locals.  It should strive to: 
 

• create seamless information routes; 
• create simplicity for directions which drivers can follow;  
• allow for an organized destination routing through a complicated geographic 

area (i.e. make an area as self-navigable as possible); 
• include practical information, especially identifiable landmarks & destinations; 
• allow a stranger to find his/her way in and out of a geographic area; 
• promote identity of a geographic area; and, 
• improve the general aesthetic environment by reducing sign clutter. 

 
The design of a guide signing system is an integral part of the traffic management 
task for the urban area (effective use of the overall highway network capacity and its 
facilities; appropriate distribution of traffic flows with regard to trip type, place, time 
and direction; safety and comfort for all road users; reduction of harmful 
consequences of vehicular traffic, such as noise, vibrations, gas emissions and 
environment pollution; etc.).  A well designed system should easily demonstrate its 
benefits: 
 

• reduced fuel consumption and road maintenance costs; 
• savings in journey time; 
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• special routing for heavy trucks and abnormal loads; 
• protection of environmental areas from through traffic; and, 
• greater driver confidence and safety through more accurate and consistent 

signs. 
 
A well designed signing system should satisfy the criteria of uniformity and 
consistency in the application of signs, and traffic management requirements.  It 
requires a systematic approach and the adoption of special policies, that should 
introduce effective and uniform methods of providing information, guidance to all road 
users, and recommend technical standards.  The policies should incorporate the 
following basic principles: 
 
 
i. Definition of destinations to be signed 
 
Once the territorial division of an urban area into transportation regions is completed, 
the very first step to designing the area overall guide signing system is defining the 
destinations to be signed.  Separate lists of destinations, in accordance to their type 
(inner, outer close and outer remote) should be prepared for the overall area, and for 
each transportation region.  Destinations may include names of: towns, cities, 
villages; regions and zones with different functions; specific locations, facilities, etc.  
The main criteria to be used in the definition of each destination are:  
 

• location; 
• level of  significance/importance (international, national, regional, local); 
• level of interest or amount of traffic attracted (international, national, regional, 

local); and, 
• level of activity (permanent, temporary).   

 
For the sake of achieving accuracy and uniformity in destination signing, this 
procedure should include identifying, for each destination, the following: 
 

• the destination’s name (officially adopted); 
• the correct destination name spelling (in the local language(s)); 
• foreign language(s) in which it should be shown (including  correct spelling or 

transcripted names); and, 
• accurate abbreviations and their correct spelling  (in the respective 

language(s) - if needed). 
 
 
ii. Prioritization of destinations to be signed 
 
The number of potential destinations for an urban area is enormous.  Not all of these 
destinations can be signed for.  It depends on the characteristics of the overall urban 
road network (infrastructure type; corridor length; types of roads; physical parameters 
and condition; road capacity; number, type and density of intersections and 
interchanges; etc.), and the characteristics of traffic (types; volumes; density; etc.) it 
carries. In addition, the number of destinations should be restricted to avoid driver 
confusion.  Therefore, a further, careful consideration of the potential destination list 
is needed.  This procedure may minimize the occurrence of errors: omission of 
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destinations, often of more local importance, but still significant, or inclusion of 
unnecessary destinations which may cause confusion and clutter. 
 
The destination prioritization task, at this stage, does not yet require the exclusion of 
destinations with less significance.  Defining the final destinations to be signed is an 
evolutionary and iterative process.  The policy will establish a basic set of decision 
rules to enable required parameters to be considered: functional class of road, driver 
type, attraction trip rate, etc. 
 
For instance, the Alberta Urban Guide and Information Sign Manual provides 
guidance for six different facility types: 
 

• institutional facilities - include destinations such as universities.  Trips by 
strangers and local-strangers are a small proportion of the trip makers and 
local-local drivers do not require signing.  Local-stranger drivers however 
should be provided with signs when the facility is located outside of the 
central business district, and is not on a major collector or arterial road; 

 
• medical emergency services - the signing for hospitals is important to ensure 

that all types of drivers, strangers, local-strangers and local-local, can easily 
follow the guide signs to them.  Signing for hospitals should begin on primary 
routes where most of the stranger drivers will be travelling, at least at some 
point in their trip, and continue through arterial routes.  This will serve 
strangers and local-strangers. 

 
• transfer facilities - guidance to airports is essential.  Guidance to bus depots 

and rail stations is also advisable.  Signing for these destinations should be 
given on the nearest primary route and the nearest arterial road.  Parking 
signs, for off-street parking, should be placed on the closest arterial road; 

 
• driver personal services - guide signs for driver personal facilities are primarily 

geared to stranger drivers.  Information such as fuel, food, lodging and tourist 
information centres should be provided on the primary routes only when these 
services are not located on the primary routes.  Tent and trailer sites may be 
signed where they are open 24 hours a day, are licensed and open to 
inspection and meet all health requirements.  Picnic areas may be signed 
where they meet certain conditions on services; 

 
• recreational attractions and tourist attractions - an abundance of signing for 

recreational facilities will confuse the public.  Where these facilities are 
located in a park, only one sign design should be used, identifying the park 
and the facilities it provides.  The two requirements are: 1) The facility is 
located outside of the central area of the municipality; 2) There are 3 or more 
summer or winter activities meeting the following criteria: open to the public, 
capacity to meet normal demand, used throughout the summer or winter 
season, well maintained, all weather access, adequate parking, publicly or 
non-profit organization owned.  Tourist attractions should be signed the most 
direct route from the nearest arterial road, using a unique identification sign.  
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The province of Ontario, Canada, has a policy for tourism-oriented guide signing on 
provincial freeways and highways.  The general criteria which a tourist operation 
must meet to be eligible for signing include: 
 

open to the general public at least twelve consecutive weeks per year, 
unless otherwise specified for that type of operation; 

• 

• 

• 
• 

• 

• 

• 

open at least 5 days a week, unless otherwise specified for that type of 
operation; 
accessibility by a road open to traffic; 
have a reception structure – a controlled gate, staffed reception and 
orientation point, or permanent information panels or displays; 
advertise its location, operating season and hours, contact information, 
and facilities either in tourism publications, or in material distributed 
through provincial or regional tourist information centres; 
be located within 40 kilometres of the intersection of the provincial 
roadway, except where sign space is not required for nearer operations, 
more distant operations can be signed; and, 
comply with specific criteria regarding the type of operation. 

 
 
3.4 A PROPOSED APPROACH TO A SIGNING SYSTEM 
 
A proposed approach to a signing system is outlined using the format of an algorithm 
(Figure 3.3).  The approach considers traffic management issues, destination 
prioritization, and the facility users.  By following this approach, the optimization of 
road capacity is ensured, while delivering the required guidance information to 
drivers.  There are 6 major steps in this approach: 
 
1. The first step in the system approach to guide signing is to define the 
transportation regions within the urban area.  Transportation regions should be 
defined on the basis of origin-destination surveys, land use characteristics, 
topography, obstacles to travel and the transportation infrastructure (e.g. freeways 
and major arterials); 
 
2. The second step is to identify all of the potential destinations within each 
transportation region, and those destinations outside of the urban area, which are to 
be considered for guide signing; 
 
3. For each destination identified as a candidate for guide signing, the following 
evaluation is proposed: 
 

(i) If the destination serves only local-local traffic then guide signing is 
unnecessary and that destination is removed as a candidate for guide 
signing, 

 
(ii) If the destination is important regarding the number of non-local-local users 

of the facility, then signing is warranted, otherwise the destination is 
removed as a candidate for signing, 
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(iii) If the destination is a candidate for signing following a) and b) above, the 
major entry points to the transportation region and major origins within each 
region are identified, 

 
(iv) The possible routes for drivers to take from the identified origin points to the 

destination are identified, 
 

(v) For each possible route, the level of service and safety are evaluated.  In 
addition, the simplicity of use for unfamiliar drivers, topography, obstacles to 
travel, special conditions, traffic mix, peak periods and road function are 
evaluated.  If a route is not feasible then it is removed as a possible route for 
signing to the destination, 

 
(vi) The best possible route(s) are chosen as the possible route(s) for guide 

signing to the destination. 
 
4. Now that the list of candidate destinations for guide signing has been computed, 
and the possible route(s) to these destinations are identified, the design of the guide 
signing system may start: the selection of start points and subsequent locations 
where signs will be posted directing one or more destinations.  The criteria should 
select which destinations need guide signing the most, how many destinations can 
be signed using the available funds, the continuity of roads comprising routes, and 
what driver types should be separated, if any.  Guide signs are needed at decision 
point locations, where drivers need to make a direction of travel decision, or may feel 
lost.  Decisions points for drivers include major intersections or long links The 
number of destinations to sign is determined by how many signs, and destinations on 
each sign are permitted from the readability point of view, as well as the cost of 
implementation; 
 
5. When the destinations to sign, and the locations of signs have been chosen, the 
placement of each sign is determined.  Placement of signs should consider the local 
environment, proliferation of other sign types in the area, such as traffic control signs, 
sign spacing, etc; 
 
6. If the guide signing is satisfactory then the process is complete.  If the guide 
signing is not satisfactory then steps 4 and 5 are repeated until a satisfactory system 
is obtained. 
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Step 3a Does the 
destination serve 
non-local-local 
drivers? 

no 

Step 3b Considering how 
important the facility is, the 
number of users and other 
criteria, is signing warranted? 

Step 1 Definition 
of transportation 
regions. 

yesno

Step 2 Identification of potential 
destinations within each region and 
outside of the urban area for signing.

No signing 
needed for 
destination. 

yes 

Step 3c Define the entry 
points to the region and 
major origins within the 
region for users of facility. 

Step 3d Define the possible 
routes to the destination 
from each origin. Figure 3.3 

Guide Sign 
System Design 
Algorithm 
Proposed for 
Adoption 

Step 3e For each possible 
route, evaluate the present 
level of service and safety, 
simplicity for drivers 
typography, obstacles to travel, 
special conditions, traffic mix, 
peak periods, road function 
(primary, local, facility route 
etc.).  Is the route acceptable 
from the point of view of 
traffic manage

to follow, 

ment? 

Remove the route as 
a possibility 

yes 

no

All destinations have bee

.

No signing 
is needed 
for the 
destination.

 

  
 

Step 3f Choose optimal 
route(s) to the destination
 
 
 

n considered 
Step 4 From the list of destinations and routes, decide which  
destinations and roads to sign considering which destinations are most
important, how many destinations can be signed given the availability
of funds, continuity of roads and which drivers should be separated, if
any. Locate decision points along the routes, i.e. major intersections 
and long links, starting at the major origins and entry points to the 
regions. 
Steps 5 and 6 Locate signs 
considering the local 
environment, proliferation 
of signs, sign spacing etc.  
Is it satisfactory? 

no 
yes 

Complete
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3.5 SUMMARY 
 
Urban guide signing has often been found to be inadequate.  Common complaints of 
road users are that guide signs provide inadequate information; are difficult to read; 
have confusing messages; and that no confirmation of route is provided.  A signing 
system provides a framework by which these issues can be avoided.  A signing 
system determines which destinations to sign, which roads will comprise the routes 
to these destinations and where along the routes to install the signs.  All road users 
and their information needs are taken into consideration. Among the benefits of a 
properly designed signing system are the reduction of collisions related to driver 
confusion, and lost time due to congestion and drivers becoming lost.  This chapter 
reviewed five approaches to a signing system, with varying size and scope, for 
Bulgaria; the province of Alberta, Canada; Guildford, United Kingdom; Rochester, 
New York, USA; and Melbourne, Australia.  The scope of these system designs 
ranged from the identification of transportation regions, destinations and optimum 
routes to simply identifying a limited number of major destinations and deciding on 
which major roads to sign them.  The principles of a signing system are discussed in 
section 3.3.  The definition of destinations for signing and the prioritization of these 
destinations is discussed with an example of guidelines for prioritization adopted in 
Alberta, Canada.  A proposed approach is described for developing a signing system 
in section 3.4. 
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CHAPTER 4 
 
 
4.0 SIGN CHARACTERISTICS 
 
Several criteria must be met for a sign to be effective.  Initially, it must command 
attention or be easily detected by the person who needs the information (i.e. the sign 
must have good conspicuity). It must be legible at the appropriate distance (in time to 
take the necessary action) and must often be legible when seen for a very brief time 
(as measured by glance legibility).  At busy urban locations, signs, traffic signals and 
markings can easily be hidden by large vehicles and seen only briefly.  The sign should 
also be readable quickly, as drivers are often in situations where there is a great deal 
of information from the roadway environment (not only signs).  It is not possible to 
attend to and process fully all of this information.  The driver must be able to glance at 
the sign and determine rapidly whether the information is relevant and should be 
processed, retained and acted upon.  As all signs are possible sources of relevant 
information, the driver must first take in and process the information at a superficial 
level before it can be decided whether it is relevant.  This takes time and mental effort, 
which the driver may not have under conditions of input overload and stress.  
Therefore, signs should be designed so that drivers can easily "shed" information that 
is irrelevant for them, for example, text in another language.  Colour coding is an 
effective way of helping drivers quickly locate their information.  Consistent design is 
also critical.  For example, a consistent order of languages on a trilingual sign can 
reduce driver search time considerably. 
 
Any symbols used must be easily comprehended.  Although symbols have been in use 
for many years, they are not necessarily understood by all drivers.  If the meaning of 
the message is not immediately understood, driver error or delay can easily result.  
Arrows and road layout graphics should be clear enough to not require a significant 
amount of thinking and decision time, especially if the action involves a manoeuvre 
which must be taken quickly (e.g., change lanes to exit or to avoid exiting ahead). 
 
In summary, the effectiveness of road signs depends on several factors:  
 

• conspicuity - does the sign attract attention given the background in which it is 
placed; 

• legibility - at what distance can drivers read the sign; 
• information load - do drivers have sufficient time to take in all the information 

included on the sign; 
• comprehension - do drivers understand the meaning of the sign message, and 

any pictograms or abbreviations used; and, 
• driver response - do drivers have the required time to make the desired action 

as a result of reading the sign. 
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4.1 CONSPICUITY 
 
A sign must be conspicuous and well maintained or it will not attract a driver's attention, 
especially where the driver's attention is being demanded by immediate tasks such as 
control of the vehicle in the lane, or manoeuvring of the vehicle in traffic.  Conspicuity 
will vary depending on the colour contrast of the roadway environment (sky, terrain, 
pavement) with the sign, visual clutter around the sign, and the location of the sign 
relative to the driver's position.  The best way to assure adequate conspicuity is to use 
borders which contrast with the backgrounds against which the sign is normally seen 
(e.g. trees, fields).  In addition, reducing sign clutter by providing adequate spacing 
between signs allows drivers to read each one.  
 
Human factors work on the use of borders for signs indicates that they are desirable in 
that they can help direct the reader's attention to the message and can differentiate 
one message from another where there are a number of signs together.  In addition the 
general rule is that sign content should not be placed too close to the border, otherwise 
visual clutter can result.  This may be a problem under poor visibility conditions (night, 
fog, rain).  A study was done in the U.K. of coloured borders on guide signs to code 
types of destinations (Dunne and Linfield, 1993).  The use of borders around the 
destinations on a single sign, as compared to destinations presented on separate 
signs, facilitated finding the information.  Accuracy, speed and confidence all increased 
as the level of coding increased from none at all to coding local destinations with blue 
borders, to coding local destinations with blue borders and chevrons. 
 
 
4.2 LEGIBILITY 
 
Legibility distance is mainly determined by letter height and visual acuity of the 
observer. Under static, daylight conditions a person who is said to have 20/20, or 
normal vision, can resolve letters when the width of the letter stroke subtends an angle 
of 1/60 of 1 degree at his or her eye.  Thus, in daylight, a person with 20/20 vision can 
read the standard 40 cm. letter heights used on freeway signs at a distance of 275 m., 
and the standard 15 cm. letter heights currently used on major highway signs at a 
distance of 103 m.  Only about 73% of the 18-to-79-year old population have 20/20 
corrected vision.  Many jurisdictions license drivers with up to 20/40 vision.  Such a 
driver would be able to read signs with these letter heights at half the distance possible 
for a driver with 20/20 vision, namely at 138 m., and 52 m. respectively. 
 
While legibility distance mainly depends on letter height and visual acuity of the 
observer, there are many other factors which affect it.  Visual acuity is poorer for lower 
contrast signs (e.g. orange on brown vs. white on brown), and poorer at night when 
light levels are low. As light levels fall, older drivers have increasing difficulty compared 
to younger drivers in reading signs.  Legibility depends on font and on spacing of 
letters and words.  Finally, legibility distances will be affected by the method used to 
measure them.  Familiar words will be recognized at much greater distances than 
unfamiliar ones, particularly where a mix of upper and lower case text is used.  The 
longer the sign message is visible, the longer the legibility distance.  These factors are 
discussed in the sections to follow. 
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4.2.1 Effects of Contrast, Light Level and Age on Legibility 
 
Determination of legibility distance by considering daytime acuity for static targets 
overestimates the capabilities of drivers in many circumstances, and particularly does 
so at night.  Under low levels of illumination, acuity is reduced, resulting in reductions in 
legibility.  The poorer the contrast of the object being viewed, the greater the reduction 
in legibility.  As people age their sensitivity to contrast declines, hence there is an 
interaction between age and the amount of contrast required by a driver to read a sign. 
 
The impact of contrast and age on legibility of traffic signs was examined by Sivak and 
Olson (1981).  They had subjects drive toward signs containing an E or a left/right 
reversal of this letter and identify the orientation of the letter.  Typical traffic sign 
background/legend combinations were used: white letters on green, red, blue and 
black backgrounds; black letters on white, yellow and orange signs.  Legibility 
distances for older drivers (over 61) were 65% to 77% of those of younger (under 25) 
drivers with comparable high luminance level visual acuity.  
 
The contrast ratios between letter and background varied from 1.5:1 (red on white with 
reflective sign panel) to 10000:1 (white on black with highly retro-reflective buttons for 
the letters).  Legibility distance was greatest for both groups at a contrast ratio of about 
10:1.  An important finding was that a very high contrast is not optimal, especially for 
older drivers, suggesting that careful attention is required when using very high retro-
reflective backgrounds to avoid extreme contrasts.  
 
Age differences in relation to use of traffic signs were examined by Staplin, Lococo, 
Sim, and Drapcho (1989).  The research involved the determination of contrast 
sensitivity using a method of limits procedure with a Landolt C detection task among 30 
drivers aged 18 to 49 (group 1), 30 drivers aged 65 to 80 recruited through newspaper 
ads (group 2), and 30 drivers aged 65 to 80 recruited through visits to the Pennsylvania 
photo licence centres (group 3).  Older drivers who volunteer for testing may have 
better vision than the average older driver.  Thus, these last 30 were presumed to be a 
more representative sample of older drivers in terms of their visual capabilities. 
 
Contrast sensitivity was measured at 3 levels of background luminance: 0.1, 1.7 and 
100 cd/m2.  At the highest level of background luminance, median values of contrast 
sensitivity threshold were 0.08, 0.14, 0.17.  As background luminance decreased 
differences between the groups and variability within the groups (especially the older 
groups) became more pronounced.  At the lowest level the median value for group 2 
was 4 times that of group 1; and for group 3 was 20 times that of group 1.  The 
differences between groups 2 and 3 indicate a substantial selection bias, suggesting 
that psychophysical studies overestimate the capabilities of older drivers. 
 
In the sign word-message legibility study, subjects were asked to read sign messages 
at a glance.  Each sign contained a 4-word message constructed from common words 
combined into novel phrases.  White lettering on a green background (guide signs) or 
black lettering on an orange background (regulatory) were used.  Each stimulus was 
presented for a 0.5 second duration.  Both the letter size at which the subject could 
detect any word and the letter size at which the entire message could be read were 
recorded.  Stimuli were presented with and without glare, with a 12 volt bulb, 6 degrees 
off the subject's line of sight, serving as a glare source.  Stimuli were presented at 3 
different luminance levels, simulating signs placed at different distances from the edge 
of the pavement. 
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Glare had little effect on required letter size, possibly because subjects were able to 
reduce glare by leaning slightly to one side.  Only about a 10% difference in letter size 
between glare and no-glare conditions was noted.  
 
Mean and standard deviation of letter sizes were greater for elderly drivers than for the 
18-49-year old group.  For the younger group, mean letter size for reading the entire 
message was equivalent to 20/54 (20/36 for the first word that could be read) vision for 
guide signs.  For the elderly groups letter size for guide signs was equivalent to 20/76 
(20/50 for the first word only).  An acuity of 20/76 gives a legibility distance of 1.8 m. 
per cm. at night. 
 
Texas is currently in the process of evaluating its signing standards as set out in its 
own version of the U.S. Manual of Uniform Traffic Control Devices (MUTCD).  The 
results of the first year of a 3-year study to evaluate guide signing on rural highways is 
reported by (Hawkins, Bartosekewitz, Fenno and Distin, 1994).  Guide sign legibility 
was assessed using several approaches: assessment of current practice through 
interviews with district engineers, identification of driver needs through focus groups 
and static and dynamic evaluations of legibility.  The authors comment that most 
legibility evaluations have been in laboratories and these do not adequately represent 
real-world driving situations.  Therefore they carried out their tests with subjects in a 
moving vehicle.  They also tested subjects in a stationary vehicle in order to provide a 
basis of comparison to previous research.  
 
Thirty-two subjects participated in the study, 24 older (average age 71) and 8 younger 
(average age 30).  Subjects drove towards a sign assembly at 56 km./h, and at a pre-
determined distance from the signs an occluder device was used to block the subject's 
view.  The subject stopped the vehicle and reported what she or he was able to read. 
Subjects viewed signs with route markers, arrows and cardinal directions.  
 
The results showed no difference in mean legibility for the younger and older groups - 
the standard of 50 feet per inch (6 m./cm.) met the needs of the average driver in each 
group. However, when the 85th percentile driver was considered, there were 
substantial differences between the age groups.  The younger 85th percentile driver 
would still be adequately served by the 50 feet per inch (6 m./cm.) standard; however, 
the 85th percentile older driver had a legibility distance of 23 to 38 feet per inch (2.7 to 
4.6 m./cm.) of letter height, depending on the test being performed.  
  
It should be emphasized that these tests were carried out during the day.  Mace, 
Garvey and Heckard (1994) found that for negative-contrast signs (e.g. black on white, 
yellow or orange) older drivers legibility at night was about 10% less.  For younger 
drivers, for both positive (e.g. white on green) and negative contrast signs, legibility at 
night was 15 to 20% less than in the daytime.  Thus the 23 to 38 feet per inch (2.7 to 
4.6 m./cm.) of letter height is likely to be reduced to 21 to 32 feet per inch(2.5 to 3.8 
m./cm.) at night.  Also as indicated by Staplin's study, the legibility distances of older 
subjects who volunteer for testing are likely to be considerably greater than for a more 
representative older driver.  
 
The Texas study also showed no significant differences in legibility as determined from 
a stationary as compared to a moving vehicle, suggesting that laboratory studies 
involving stationary testing are valid predictors of on-road legibility. 
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In the past, many jurisdictions have assumed that signs produced 50 feet of legibility 
per inch of letter height, based on a driver with 20/23 vision.  However, based on the 
research discussed above, to accommodate the average younger driver (18 - 49) 
acuity of 20/26 to 20/38 should be assumed for negative contrast, and 20/36 to 20/54 
for positive contrast signs.  For typical older drivers during night-time viewing, acuity 
would have to be assumed to be 20/50 to 20/76 or 15 to 23 feet per inch (1.8 to 2.7 
m./cm.).  
 
The various legibility indices determined by the studies discussed above are shown 
in Table 4.1, along with the related driver acuity.  The Province of Ontario, based on 
a review of the research, has adopted a legibility index standard of 4.8 m./cm., which 
corresponds to a design driver with an acuity of 20/29.  This value represents a 
compromise between the old standard of 6 m./cm., and the performance of older 
drivers at night which can be as low as 1.8 m./cm.  
 
Current letter height standards do not consider the time required for a driver to obtain 
the information from a sign and make any required manoeuvres.  A standard of so 
many feet per inch (m./cm.) of letter height ignores the fact that signs differ greatly in 
information processing time requirements.  Studies by Mace et al. (1994) suggest that 
most of the warning, regulatory and construction signs in the U.S. MUTCD "offer 
adequate legibility, even for an older driver with the least retro-reflective type I 
material".  This may not be the case for guide signs with lengthy legends.  
 
 

Table 4.1: Legibility Indices for Guide Signs 
 

Test Conditions Visual Acuity Legibility Index (m./cm.) 
Daylight "normal vision" 20/20 6.9 
Daylight - minimum vision required by 
many jurisdictions 

 
20/40 

 
3.4 

Staplin et al., night-time, positive 
contrast:  

  

- age 18-49 (first legible word) 20/36 3.8 
- entire message legible 20/54 2.5 
- age 65-80, first legible word 20/50 2.8 
- entire message legible 20/76 1.1 
Hawkins et al, 1994 – daytime   
- standard acceptable for:   
- 85th percentile younger driver 20/23 6.0 
- 85th percentile older driver, depending 
 on test method 

 
20/30 - 20/50 

 
2.8 - 4.6 

Suggested Ontario Standard, 1998 20/29 4.8 
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4.2.2 Font, Case and Letter Spacing 
 
Besides letter height and contrast, other factors such as letter height to width ratio, use 
of all upper case or mixed font, and, to a reduced extent, letter spacing, also play a role 
in determining legibility distance.  Blockier letters show the best legibility.  Carvell, 
Turner and Dudek (1978) give legibility distances for drivers with 20/20 vision in 
daylight conditions of 4 m./cm. (33 ft./in.) for letter series B, 5.2 m./cm. (43 ft./in.) for 
letter series C, 6.8 m./cm. (57 ft./in.) for letter series D (1:6.03 width/height) and 7.2 
m./cm. (60 ft/in) for letter series E (1:5.6 width to height).  
 
At night, we require higher levels of contrast in order to see as well.  This is reflected in 
the lessor legibility distances obtained for drivers with 20/20 vision at night.  Legibility at 
night is less than half of that during the day, and falls to 3.24 m./cm. (27 ft./in.) for letter 
series E (Carvell et al., 1978).  Optimum letter thickness depends on the contrast 
between letter and background.  Where light letters are used on a dark background 
(positive contrast), the letters should be thinner to reduce irradiation - the spreading of 
light from bright to dark areas. 
 
Prior to the change to metric measure, Transport Canada conducted research on 
legibility of roadway signs to determine if a change in font was warranted at the same 
time as the changeover to metric (Dewar and Ells, 1977).  Results indicated a slight 
advantage of the current (Helvetica) highway sign font over those from England and 
the Netherlands for letters, and slightly greater legibility of the Netherlands numerals.  
These differences were not sufficient to merit changes in the Canadian standards.  
 
In that same study (Dewar and Ells, 1977), letter spacing was examined by varying the 
spaces between letters in the sign messages (city names) - the Federal Identity 
Program Helvetica font at 140, 160 and 180% of the standard spacing.  No systematic 
differences were found among these three degrees of letter spacing on laboratory 
measures of reaction time and legibility distance.  
 
A study by Mace, Garvey and Heckard (1994), discussed in more detail in the section 
on retro-reflectivity, found that increasing inter-letter spacing for series C, D and E 
letters by up to 100% did not improve legibility under night-time viewing conditions, 
while reducing spacing from the standard, to a width equal to letter stroke width, led to 
a legibility index decrease of 8 to 14%.  Decreased spacing is frequently used to 
accommodate longer names on guide signs.  
 
Recently a new font (Clearview) has been shown to be significantly more legible than 
the current Series D and Series E (modified) which are used on most Canadian and 
U.S. signs.  Garvey et al, (1996) compared these two fonts with Clearview in laboratory 
and field studies conducted at the Pennsylvania Transportation Institute using 5-inch 
(12.7 cm.) white letters on a green background.  No differences were found for daytime 
legibility of Clearview as compared to E(M).  The Clearview font had a legibility 
distance 22% greater with high intensity sheeting and 11% greater legibility with VIP 
sheeting at night.  The refinement of this font is continuing. 
 
Garvey et al., also examined the impact of upper vs. mixed upper and lower case 12.7 
cm. (5-inch) letters and compared the legibility distances of words displayed in mixed-
case Clearview font with the Standard Series D all-uppercase font and the mixed-case 
Standard Highway Series E(M) font.  First, they examined legibility for subjects who 
knew the word they were looking for in advance and simply had to be able to recognize 

 

      
 

38



State of Israel – Ministry of Transport A Literature Review of Urban Guide Signs 

it.  The mixed case Clearview font, with upper case letters the same height as the 
series D font, was legible at a 20% to 36% greater distance than the Series D all-
uppercase (daytime 142 m. vs. 118 m., night-time 118 vs. 87). 
 
In a second experiment, these authors examined the legibility distance, using the same 
letter heights and fonts, for subjects who did not know the word in advance.  Here 
legibility distances were almost half of what they were when subjects knew the word.  
In the daytime, the mixed case Clearview font was similar in legibility to all uppercase 
series D font and to the mixed case Series E(M) font (about 65 m.).  At night, the 
Clearview font was legible at 75 m. as compared to about 61 m. for the series D all 
uppercase or the series E(m) mixed case fonts.  
 
In contrast, Mace, Garvey and Heckard (1994), reported that with Series E (modified) 
letters in white on a green background, mixed case improved legibility only marginally, 
and only when the loop height of the lower case letters matched the height of the all-
uppercase letters.  However, as this increased the size of the sign, it was not 
considered cost-effective for improving legibility. 
 
However, an important benefit of mixed case text is reduced reading time when 
compared to all upper case text.  For signs with long messages, mixed case may 
reduce the demands placed on the drivers, and allow them to read more of the 
message.  Mixed upper and lower case are definitely preferable where drivers might 
take advantage of shape recognition, as on a destination sign.  
 
 
4.2.3 Legibility of Symbols 
 
The legibility distances of symbols depend on the stroke thickness used, on the size of 
the smallest detail that must be recognized in order for the sign to be understood, and 
on the uniqueness of the colour coding.  Legibility distances were measured for 85 
symbols in the U.S. MUTCD in a laboratory study by Dewar et al (1996) among young, 
middle-aged and elderly drivers.  The mean legibility distances varied greatly, from 94 
m. for a PAVEMENT ENDS sign to 324 m. for an ADDED LANE symbol. 
 
The legibility distance of 22 symbolic traffic warning signs used in the U.S. were 
evaluated by Paniati (1988) with a sample of "young" (under 45; mean age of 33) and 
"old" (over 55; mean age of 61) drivers.  Legibility distance (the distance at which the 
sign contents could be described) was somewhat shorter for the older group, about 2/3 
the distance.  Younger drivers had longer legibility distances on all but one of the 
symbols (lane added).  In general, distances were greater for those symbols that were 
visually simple in their design and less for those with finer details. 
 
Kline and Fuchs (1993) demonstrated the legibility distance advantage of symbols over 
text warning signs, and made substantial improvements in selected symbols using a 
low-pass filtering computer method in the laboratory.  Standard symbols were found to 
be legible at a simulated distance of double that for the same messages in words, and 
modified symbols were legible at more than three times the distance of text signs. 
Legibility distances of symbol signs were about 50% greater for the youngest of three 
age groups as compared with the oldest group.  This difference for the text signs was 
25%. 
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In general, studies comparing symbols and word signs show an advantage in legibility 
distance for symbols (e.g. Kline, Ghali, Kline, and Brown, 1990; Kline and Fuchs, 
1993). However, this advantage in legibility is only truly an advantage if the symbol is 
well comprehended.  
 
 
4.2.4  Legibility of Arrows 
 
There are a great variety of arrow designs seen on traffic signs.  Some of these are not 
easily identified at a distance or under conditions of poor visibility.  Work done in 
Australia (Hills et al., 1972) testing about a number of different arrow designs has 
indicated that 70-degree chevron arrows are preferable to others, for legibility distance, 
while a similar design at 90 degrees and the gerber arrow were also very legible.  
Other work has confirmed this finding.  When an arrow with a shaft is used, care must 
be taken to avoid having too short a shaft, relative to the dimensions of the point (a 
shaft at least double the length of the arrow "barbs" is recommended).  
 
Dewar et al (1996), as mentioned earlier, tested legibility of various symbol signs in the 
U.S. MUTCD.  Many of these use arrows.  Mean legibility distances for such signs 
varied between 232 m. (WINDING ROAD) and 283 m. (RIGHT TURN), even though all 
signs were the same size and used the same stroke width.  Thus stroke width alone is 
not predictive of visibility distance for arrows.  The curvature of the arrow also affects 
legibility.  
 
 
4.2.5  Retro-reflectivity  
 
A number of studies have examined the impact of various retro-reflective sheeting 
materials on legibility distances.  One such study by Tranchida, Arthur and Stackhouse 
(1996) involved 18 older drivers who read street name signs with 15.2 cm. (6 inch) 
letters from a moving vehicle.  With respect to legibility distances, Diamond Grade and 
VIP Diamond Grade sheeting were equivalent (range of 35 to 61 m. depending on side 
of street, and complexity of intersection) but both were significantly superior to High 
Intensity Grade sheeting (range 20 to 59 m.), which in turn was significantly superior to 
Engineering Grade (range 15 to 51 m.).  
 
The authors report the obtained legibility distances but do not estimate what visibility is 
required.  There is no doubt that the distances reported are inadequate to comfortably 
read the sign and make a lane change at a speed of 50 km./h. or 14 m./sec.  Although 
the authors do not comment on this, they do report that "overload caused by locating 
and reading street name signs was frequently observed by the experimenter who was 
in the car with the subject".  Overload was manifested in confusion of brake and 
accelerator pedals, turning off headlights instead of signalling a turn, and venturing into 
the intersection without stopping at the stop sign or traffic signals.  
 
The most extensive study of retro-reflectivity and driver needs was carried out by 
Mace, Garvey and Heckard (1994).  The study included drivers under 40 and over 65 
years of age.  Three colours of sign background were tested: orange, white and green.  
All sign panels were retro-reflective.  Letter series examined were C, D, E, and E 
modified - E(M).  The sign materials used were: 
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• Avery's engineering-grade sheeting Type (I); 
• Seibulite's super-engineering-grade sheeting Type (III); 
• Stimsonite's cube-corner, high performance sheeting Type (IV); and, 
• 3M Company's diamond-grade sheeting Type (VII). 

 
Four combinations of sheeting types were tested: 
 

• type III on type I; 
• type VII on type III; 
• type VII on type VII; and, 
• type VII on type I. 

 
The major findings are summarized below with respect to legibility overall, driver age, 
positive contrast signs (i.e. light letters on a darker background) and negative contrast 
signs (i.e. dark letters on a lighter background): 
 
With respect to overall legibility, the legibility of series D is 5 to 8 ft./in. (0.6 to 0.97 
m./cm.) greater than series C.  Legibility distance is less than proportional to letter 
height for letters greater than 12 in. (30.5 cm.), especially for younger drivers and at 
long distances.  It is better to avoid high positive contrast signs, so that normal stroke 
width will be effective both day and night.  Normal stroke width should be used on 
negative contrast signs.  
 
The authors concluded that in determining letter size for Minimum Required Visibility 
Distance (MRVD) only night-time performance should be considered, that series E(M) 
font is best, as long as high contrast combinations of materials are avoided, and that 
spacing less than the standard should be avoided. 
 
With respect to the impact of driver age, the study showed that the legibility index for 
older drivers is 5 to 20 ft./in. (0.6 to 2.4 m./cm.) less than for younger drivers at night 
and 20 to 30 ft./in. (2.4 to 3.6 m./cm.) less during the day.  A difference between these 
two age groups is not surprising in view of what is known about vision of older drivers.  
Increasing letter size was found to benefit older drivers more than younger ones up to 
12-in. (30 cm.) letters. 
 
Legibility is not a greater problem for older drivers at night than in daytime, but it is for 
younger drivers.  The legibility index for older drivers is poor both day and night, while it 
is relatively poorer for younger drivers at night.  It is suggested that the reason for a 
day/night difference for younger drivers is that the headlight/retro-reflective system 
limits the distance at which they can see signs.  With more light, these drivers could 
see further at night.  With older drivers, the limit is visual resolution - more light would 
not result in as big an improvement for these drivers.  
 
The authors recommend that letter size should be sufficient to accommodate 75 to 
85% of older drivers and 95% of younger drivers. 
 
With respect to positive contrast signs, the study showed that the legibility of 
white-on-green series E(M) text is 5 to 10 ft./in. (0.6 to 1.2 m./cm.) greater than 
negative contrast text, both day and night.  Positive high contrast (type I on type VII) 
gave poor results.  The authors conclude that for white on green signs, one can 
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assume a legibility index of 45 ft./in. (5.4 m./cm.) with 8-in. (20-cm.) series E(M) letters 
and a legibility index of 40 ft./in. (4.8 m./cm.) with 12-in. (30 cm.) letters. 
 
With respect to negative contrast signs, the study showed that black-on-white text is 
more legible than black-on-orange.  The authors conclude that for black-on-white or 
orange signs one can assume a legibility index of 30 ft./in. (3.6 m./cm.) with series C 
letters on all retro-reflective materials, and with series D on type I or II sheeting.  For 
series D letters on type III or IV sheeting 40 ft./in. (4.8 m./cm.) should be assumed.  
 
Mace et al. (1994), discuss tradeoffs between the major variables affecting legibility.  
They conclude that increasing letter size with type I material was more cost-effective 
than using type VII sheeting with smaller letters, when both are equated to provide the 
same legibility distance, for negative contrast signs.  The increase in legibility distance 
attainable with brighter sheeting is limited to 50 to 100 ft. (15.2 to 39.5 m.), depending 
on the letter series and size.  It was concluded that the use of the brightest material 
(type VII) increased legibility about the same as would be accomplished by increasing 
letter size by 1 or 2 in. (2.5 or 5 cm.).  It was noted that the benefits of larger size are 
there 24 hours per day, while increasing retro-reflectivity to enhance brightness gives 
benefits only at night. 
 
 
4.2.6  Summary: Legibility 
 
In summary, legibility distance is affected by letter size, letter spacing, font, contrast, 
age, familiarity and retro-reflectivity.  For recognition of Landolt C letters on positive 
contrast signs, one study showed acuity ranges from 20/36 for 18 - 49 year old drivers 
in daylight to 20/50 for older drivers at night for the first word of a 4-word sign to be 
read.  These ranges are equivalent to 3.8 m./cm. to 2.8 m./cm. of letter height.  A study 
comparing legibility of familiar and unfamiliar words found that familiar words in mixed 
upper/lower case could be seen at about twice the distance of unfamiliar words.  Thus 
a study using Landolt C's will greatly underestimate the legibility of guide signs in 
mixed case, where drivers know the name they are looking for.  
 
Another study using cardinal directions and numbers found that a standard of 6.0 
m./cm. would be appropriate for the 85th percentile young driver and the average older 
driver, but not for the 85th percentile older driver for whom legibility varied between 2.8 
and 4.6 m./cm. depending on the test. 
 
Based on a consideration of research, including the studies discussed above, the 
recent Sign Standards of the Ontario Traffic Sign Manual suggests using 4.8 m./cm. as 
a rule of thumb. 
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4.3  COMPREHENSION 
 
For a sign to be effective it must be understood.  It is often incorrectly assumed that 
drivers understand sign messages and symbols, particularly those that have been in 
place for many years.  Most work on comprehension has focused on symbols, since 
they are more likely to be misunderstood. 
 
Symbols have a number of advantages over word messages.  They can be classified 
(e.g., as regulatory or warning) and identified at a greater distance and more rapidly, 
can be identified more accurately when seen at a glance (Dewar and Ells, 1974); they 
are seen better under adverse viewing conditions (Ells & Dewar, 1979); they can be 
understood by people who do not read the language of the country in which they are 
used.  Why then are symbol signs not used more widely? 
One of the main difficulties is that their meanings are not always obvious to the user.  
Although many are relatively easy to understand others present problems, even for 
experienced drivers.  In spite of the fact that it is standard practice in many countries to 
place an "educational tab" under any new symbol for several years after its introduction 
into the system, it appears that many symbols are still not well understood by the 
driving public.  
 
One of the reasons for this lack of understanding is the way symbols have been 
developed.  For many years it has been the practice to have graphic designers and 
traffic engineers develop new symbols, without involving representative drivers in the 
development, and without evaluating whether the symbol is understood by 
representative drivers after it is developed.  Unfortunately, what may be obvious to the 
designer and to the traffic engineer may be incomprehensible to the average driver.  In 
the last few years, more highway agencies have been testing comprehension of the 
pictograms they have been using, and finding that comprehension of some long used 
pictograms is very low.  
 
Establishing when a symbol is well understood requires a broad sample of drivers (and 
pedestrians).  There are a variety of procedures that can be used (see Smiley and 
Dewar, 1984 for a review).  A policy decision must be made as to what proportion of 
road users must understand a symbol in order for it to be safely used.  Criterion levels 
of 65% have been used in some countries, but there is generally no clear statement of 
what is an acceptable level of understanding.  
 
In an extensive evaluation of symbols in the U.S. MUTCD, Dewar et al (1994) 
measured comprehension among young, middle-aged and elderly drivers. (One third of 
the sample were from Alberta, Canada, and the remainder, U.S. drivers).  Symbols 
were shown on their own, without the advantage of context of the highway scene.  The 
mean percent correct for tourist symbols are shown in Table 4.2.  No differences in 
comprehension were found between U.S. and Canadian drivers. 
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Table 4.2:  Mean Percent Comprehension for Tourist Symbols in the U.S. MUTCD  
(Dewar et. al, 1994) 
 

Sign Percent correct 
Rest Area 93.1 
Phone 99.8 
Hospital 90.6 
Camping 68.7 
Handicapped 91.2 
  
Gas 99.6 
Food 96.4 
Lodging 80.6 
Tourist Information 52.6 
Hiking Trail 83.5 
  
Airport 89.4 
Train Station 94.2 
Library 55.0 
Launch Ramp 87.3 

 
 
4.4 INFORMATION LOAD 
 
Because of the limited time available to process information at highway speeds, the 
number of words and symbols presented to a driver on each sign must be kept to a 
minimum.  In addition, one must consider the fact that the driver divides his or her time 
between sign reading and the driving task.  The amount of mental effort and attention 
required can often be too much for safe operation of a vehicle.  This is documented by 
in-depth collision analyses showing that difficulties with perception, attention, 
distraction, etc.  are major human causes in over 40% of traffic collisions (Treat et al, 
1977). 
 
 
4.4.1 Number of Signs 
 
The effects of overloading drivers with too much sign information at one location may 
seem obvious, but the extent of the effect was not well understood until Gordon (1981) 
examined it in a series of experiments.  Subjects were required, in a laboratory 
experiment, to select the appropriate lane to be in to get to a specified destination 
when presented with a number of overhead freeway guide signs.  
 
Gordon varied the number of guide signs (3, 5, and 8) presented and found mean 
response times increased about 35% for place name destinations and 57% for route 
numbers, as number of messages increased from 3 to 8.  However, even the worst 
subjects (95th percentile reaction times) got the information in less than 5 seconds.  A 
more realistic test of sign information processing involved the necessity for subjects to 
study a map containing information about their position then, after being told their 
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destination, to indicate the appropriate lane to be in, as in the previous experiments.  
This is more typical of the way drivers actually navigate, as they had to determine what 
information on the signs was relevant to their needs.  Reaction times were somewhat 
longer under these conditions where subjects had to read and understand the sign 
content rather than simply scan the contents of the signs.  Large numbers of errors 
were also found for some of the destinations.  It is evident that overload involves more 
than simply the number of signs to be processed, but depends on what the driver must 
do with the information displayed.  This study clearly illustrates the need to avoid driver 
overload, and points out the need for drivers to do pre-trip planning.  
 
Gordon also examined the issue of combining guide signs with non-guidance 
information (e.g., bus lane, exit only).  Interestingly, this did not increase reaction time 
to obtain relevant destination information.  Subjects are apparently capable of gating 
out or ignoring irrelevant information in their search for the appropriate sign 
information. 
 
Smiley, MacGregor and Dewar (1996), evaluated information load limits in a study of 
potential new tourist signs for Ontario, Canada highways.  Drivers were given a target 
destination and then were shown timed sequences of slides of tourist signs.  Drivers 
then reported whether the destination was present on the sign, and if so, the direction 
and distance.  Among other variables, the effect of number of signs in a sequence (2, 3 
or 4) on sign reading performance was assessed.  Spacing was kept constant at 100 
m., allowing 4.5 seconds between the start of each sign presentation.  With this 
spacing, there was no detrimental effect on performance of having 4 as opposed to 3 
or 2 signs in a sequence.  Had spacing been reduced, allowing less time to read each 
sign, performance would likely have deteriorated. 
 
 
4.4.2 Message Length 
 
Guidance on information processing time requirements comes from research on 
changeable message signs, where drivers are reading unfamiliar messages.  A study 
carried out with drivers who were driving on a low density highway showed that 85% of 
them were able to read signs with word messages only at a rate of 1 major word per 
second or better (Mast and Ballas, 1976).  
 
This means that a driver with 20/20 vision travelling during the day at 100 km./h. on a 
freeway reading 35.6 cm. (14 inch) letters has about 9 seconds during which the sign 
text is legible, and therefore could cope with about 9 words and/or symbols.  At the 
other extreme, a driver with 20/40 vision, the minimum requirement for licensing, 
travelling at 80 km./h. at night on a major highway reading 15.2 cm. (6 inch) letters 
could cope with only 1 word and/or symbol. 
 
Mace and Gabel (1992), describe a model to predict Minimum Required Visibility 
Distance (MRVD) in which not only legibility index is considered, but also driver 
information processing needs.  With respect to reading time for a given message, they 
base their estimates on previous research by Jacobs and Cole (1978), for word 
messages, and Halpern (1984), for symbols.  In addition, Mace and Gable considered 
the maximum glance time that a driver might use to read a sign as 4 or 5 seconds with 
lower volumes and 12-foot (3.6 m.) or greater lane widths.  If the message length 
exceeds what can be read in this time period, then an “away time” is considered, 
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during which the driver glances at the road.  Depending on the percentile driver 
selected, this time can vary from 0.94 to 1.25 seconds.  
 
Mace and Gable note that "The Jacobs and Cole resolution limited model for message 
recognition is expected to provide greater accuracy than other reading models 
because it considers the length of text which may be resolved by the eye in one 
fixation." Based on this model, the MRVD model assumes an estimate of 
approximately 2 words per second. Based on Halpern's work, the model assumes a 
minimum of 1-second reading time for a symbol. 
 
In the study of tourist signs described above (Smiley et al, 1996), performance was 
also assessed in relation to number of names (3, 4 or 5), arrow shapes (Gerber or 
chevron), pictogram effectiveness (presence or absence) and sign organization 
(alphabetical by sign, alphabetical by sequence).  The time for which subjects viewed 
each sign was limited to 2.5 seconds, determined to be the appropriate viewing interval 
given letter height (7.5 inches or 19 cm.), highway speed (80 km./h.), acuity (20/30) 
and requirements for time sharing the sign reading tasks with vehicle control. 
 
Smiley et al found that for 3-name signs, drivers were 99% correct in determining 
whether their target destination was present or not, 94% correct on direction and 85% 
correct on distance.  These values fell significantly for the 4-and 5-name combinations.  
In particular 1 in 12 drivers had the wrong direction for the 4- or 5-names signs.  On the 
basis of these results, the authors recommended a limit of 3 names per sign.  Contrary 
to expectation the use of pictograms did not improve performance, even when drivers 
were asked to search for a particular type of facility (e.g. a campground) as opposed to 
a name of a destination. Three names, distances and directions per sign works out to 9 
pieces of information per sign.  This allows just under 1/2 second per piece of 
information, assuming a legibility index of 40 feet per inch (480:1).  
 
 
4.4.3 Message Chunking 
 
Only one study was found which examined format, while holding information content, 
letter size etc. constant.  In a two-part experiment, Huchingson et al (1981) 
investigated the effects of format, sequencing, presentation rate and message load on 
recall of messages.  In the first experiment 16 different messages were presented, 
each of which used one of four formats combined with one of four methods of 
sequencing.  Messages were approximately the same length, 42 to 49 characters, and 
were presented at 0.5 seconds/word.  The formats investigated were vertical (1 word 
per line, 8 lines per message), compact (2 words per line, 4 lines per message) chunk 
extended (4 words per line, 2 lines per message) and message extended (8 words on 
1 line).  The methods of sequencing were word sequencing (8 separate presentations), 
line sequencing (4 presentations), chunk sequencing (2 presentations) and static (1 
presentation).  Performance was measured in terms of percent of words recalled.  
 
For the condition where the whole message was presented at once ("message 
extended sequencing") format had no effect on the percent of words recalled.  Thus a 
vertical string of words was recalled as easily as a message all on one line, which is 
rather surprising, considering we read horizontally and not vertically.  However, when 
the message was presented in two or four parts (chunked and line sequencing), as 
might be the case on a changeable message sign, the best format was the "chunk 
extended" followed by the vertical, compact and message extended. 
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4.4.4  Summary: Information Load 
 
It is important for designers to avoid information overload, the results of which can vary 
from no consequences, to getting lost or confused (e.g. as reported above by 
Tranchida et al (1996) for older drivers reading street name signs at intersections), to 
making a last second manoeuvre that causes collisions.  Situations most likely to lead 
to such difficulties typically involve the placement of too many signs at one location or 
at a location where the driver's attention is taken with other things (watching for other 
traffic or pedestrians, deciding which way to turn), providing inadequate legibility 
distance for the manoeuvres required or putting too much information on one sign 
panel. 
 
 
4.5  MULTILINGUAL CONSIDERATIONS 
 
There appears to have been relatively little research specifically on the issue of 
bilingual traffic signs.  One such study was that of Lesage (1978) done for Transport 
Canada.  He examined the issue of placement of words on bilingual guide signs using 
a glance legibility measure with both French and English unilingual and bilingual 
drivers.  The results indicated the following: 
 

• it takes longer to read a bilingual sign than a unilingual sign, and this difference 
is greater for unilingual drivers.  This finding applies to both short and long 
messages; 

• placing messages in the top or the left position increases their glance legibility 
for drivers who understand that language.  The effect is greatest for unilingual 
readers; 

• orientation of the two languages in the top-bottom format (as compared to side-
by-side) provided an advantage in legibility for short (2-3 word) messages, but 
not for longer messages (5 - 7 words); 

• separation of the two languages with a vertical or horizontal line increases 
legibility, especially for longer messages and for unilingual drivers; 

• the use of pivotal words (those common to both languages, such as "detour" or 
"via") to save space leads to slightly poorer glance legibility than does the use 
of complete presentation in both languages in the case of unilingual English 
subjects, but the findings may be confounded by use of larger lettering for the 
pivotal word; and, 

• when an arrow is used on a bilingual sign, it is essential to provide a clear and 
simple separation of the two languages and to ensure that the arrow is 
prominently displayed. 

 
Rutley conducted two studies on bilingual traffic signs in the U.K.  His first study 
(Rutley, 1972) compared the times required to read three types of Welsh/English 
bilingual signs with the time to read English only.  The three types of bilingual signs 
were primary route (green background) for a simple intersection showing 3 
destinations in a "map layout", in a non-primary route (white background) with similar 
design to the first, and a non-primary route for a two-way forked intersection - a list 
layout with 5 destinations.  
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Attempts were made to make sign reading easier by presenting the Welsh names in a 
different script (upper case), a different colour or with the two languages linked by a 
small bar to the left of each corresponding pair of names.  Several regulatory and 
warning messages were also tested.  The signs were examined in  both laboratory and 
test track experiments. 
 
The bilingual signs took about 10% longer to read than did the English ones on the 
green signs, except for the simple intersection when English was at the top of each 
pair.  This difference was 15% for the white map type signs, but increased to 30% 
when Welsh was on the top.  Putting bilingual messages on the 5-destination list layout 
increased reading time by 28%.  For the warning and guide signs the addition of Welsh 
under English increased reading time by 9%, while this figure was 20% with Welsh on 
the top.  The results showed no clear indication that the use of a colour or script code 
to differentiate the languages changes the reading time required to get the message.  
This is somewhat surprising given the wealth of laboratory data which would suggest 
that colour on script code would be helpful.  The results of the test track experiment 
were similar to those found in the laboratory. 
 
In his second study, Rutley (1974) tested reading for bilingual signs with both English- 
and Welsh-speaking drivers.  Advance directional signs for primary routes at grade-
separated intersections and roundabouts (traffic circles) were the stimuli.  These 
diagrammatic type signs had 3, 4, or 6 destinations.  The procedure was similar to that 
used in the 1972 study. 
 
English-speaking subjects read the signs more quickly when their language was on the 
top of each pair.  Likewise, those who read the signs in Welsh did better with Welsh on 
top.  The test track results were comparable to those from the lab, but the differences 
were even greater in the test track study.  In the test track experiment, placing Welsh 
on the top of the 6-destination signs increased reading time by 37%, and the overall 
average reading time for the simplest sign (3 destinations at a grade-separated 
intersection) was 2.22 sec. 
 
Zaidel et al. (1983) studied the legibility of unilingual, bilingual and trilingual (Hebrew, 
Arabic, Latin script) signs for Hebrew and Arabic speakers.  He used a glance 
legibility approach, in which Hebrew speakers were given 120 msec., and Arabic 
speakers 140 msec. to read signs, with 1 word, presented in 1, 2 or 3 languages. 
Subjects had 7 seconds to write down whatever they could remember. The Arabic 
speakers were given more time because they had so few correct at the shorter time. 
Font size was equivalent to 20 cm. - the same for each language. Using a zoom lens, 
signs were presented at distances equivalent to 35 m. and 80 m. Subjects were 
Grade 11 and 12 students, 33 of whom were Arabic speakers and 87 of whom were 
Hebrew speakers. (Use of students in the same grade controlled for level of 
education, an important variable in a glance legibility study.)  
 
Even with the longer reading time, Arabic speakers had on average a smaller percent 
correct - approximately 2/3 of the performance of the Hebrew speakers.  Zaidel 
concludes that the addition of Arabic to the sign did not significantly reduce legibility 
of Hebrew for Hebrew speakers but significantly improved legibility for Arabic 
speakers. 
 
Smiley et al (1994) report a study of bilingual guide signing carried out in response to 
Ontario Government Legislation, requiring the Ontario Ministry of Transportation 
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(MTO) to provide bilingual (English/French) signing on freeways in and around the 
Toronto area.  A program of human factors testing was undertaken to support the 
development of these bilingual signs. Both legibility and comprehension testing were 
carried out related to 9 types of signing, including freeway exit sign sequences, 
alternatives for right lane ends signs, ramp speed signs, exit tabs and specific guide 
signs. Alternatives were developed and, in each case, compared to performance of 
the current sign. For comprehension testing a sample comprising 353 drivers 
stratified by age, and including English, French, Chinese and Polish licensed drivers 
were tested. For legibility, a total of 74 drivers were tested, including English, French 
and Chinese drivers.  
 
To test comprehension, drivers viewed slides for 5 seconds each and answered 
multiple choice questions to indicate their understanding of the signs.  Alternatives 
were tested to determine if the message "exit/sortie" was as effective as "must 
exit/sortie obligatoire", if graphics alone were sufficient to designate lane directions, if 
the addition of French detracted from comprehension by non-Francophones, if 
adding "pull-through signs" showing route numbers affected comprehension, and if 
ground mounted "right lane must exit" signs were required if this message was also 
on the overhead signs.  In addition, various types of graphics to show the optional 
lane splitting off from the must exit lane were tested.  The results of the tests were 
used in the selection of new freeway signing in the Toronto area. 
 
With respect to the use of bilingual versus unilingual English signs, a comparison 
was made between comprehension of advance signs using the words "must 
exit/sortie obligatoire" and signs in English only, using the words "must exit".  
Comparing across subjects in the different language groups, the addition of French 
did not significantly reduce comprehension compared to English only. (For this study, 
comparisons were not made separately for each language group.) 
 
To test glance legibility, the current signs and alternatives to them were presented for 
brief periods of time, and subjects were then asked to report as many elements of the 
sign as possible. The increase in sign size, as a driver approaches, is simulated by 
presenting signs at various magnifications. Not surprisingly, the smaller letters 
associated with the bilingual sign ("must exit/sortie obligatoire") had a significantly 
shorter legibility distance than the larger, unilingual "must exit". A yellow coloured 
panel in the bottom half of the sign, was used to signal an exit point from the freeway. 
This coloured portion was identified at far greater distances than any of the words or 
graphics, and indicates the importance of colour in assisting drivers in identifying the 
type of sign, well before the sign can be read.   
 
 
4.6  DIAGRAMMATIC VS. TEXT SIGNS  
 
Over the past two decades or so there has been a trend toward the use of 
diagrammatic signs (i.e. map type signs using large arrows depicting a bird's-eye view 
of the roadway geometry) to replace conventional guide signs on high speed freeways.  
A number of studies have examined the use of diagrammatic guide signs.  These will 
be reviewed briefly. 
 
Hanscom (1972) conducted a before-and-after study to examine the effectiveness of 
diagrammatic signing on a freeway exit in Virginia, on the Capital Beltway.  A 
conventional sign had been replaced by a long arrow with three arrows off it to the right 
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indicating three closely placed exits.  With the conventional sign, erratic manoeuvres 
(e.g. weaving, partial weaves, hesitations, stopping, backing) were observed.  The 
main findings after the diagrammatic sign was installed were fewer gore weaves, less 
stopping and braking, but more partial weaves and hesitations, fewer collisions and 
less variability in driver behaviour.  Drivers had a favourable reaction to the new sign. 
 
A large study of the effectiveness of diagrammatic signing for freeways done by FHWA 
(Mast and Kolsrud, 1972) examined their use at a variety of interchanges in a series of 
studies.  Drivers required longer to interpret information from diagrammatic, as 
compared to conventional, signs.  This may be due in part to their novelty in the early 
1970's, as well as to their containing more information.  As the graphic component 
became more complex (e.g., at interchanges with multiple split ramps) driver 
performance became worse with diagrammatic signs - the information was simply too 
complex to convey in this manner.  However, it was concluded that diagrammatics 
were very beneficial at left exits, largely because they were rare and unexpected.  No 
differences were found between diagrammatic and conventional signing at single right 
exits or two exit cloverleafs.  This suggests that diagrammatic type signing would be a 
reasonable application at unexpected locations such as single and double required 
exits.  The need to use simple graphics was emphasized and the report shows 
excellent examples of "do's and don'ts" of diagrammatic sign design. 
 
Hanscom and Berger (1976) examined driver behaviour in response to diagrammatic 
guide signing at a freeway interchange, by interviewing 338 drivers after they had 
exited the freeway.  The most common problem was weaving over the gore area, 
which was associated with difficulty in processing guide sign information.  Other factors 
relating to these erratic manoeuvres were:  relying on a passenger for directions; lack 
of familiarity with the interchange; little driving experience; and deficient trip planning. 
 
When asked why a weave in the gore area was made, 71% of the responses were 
driver-related (e.g., inattention, late decision making), while 7% were sign-related 
(confusing message, insufficient lead time).  It is interesting to note that 25% of drivers 
reported inattentiveness as a reason for their problem at the interchange.  This agrees 
with other research indicating that problems with paying proper attention are major 
human causes of traffic collisions.  Roadway geometry information provided by the 
diagrammatic sign was relied on by a substantial proportion of the drivers in a control 
group (those not making an erratic manoeuvre), suggesting the importance of 
attracting driver attention to important sign information. 
 
In a laboratory study done in Australia, Hoffmann and Macdonald (1977) examined 
threshold visual angle (an index of legibility distance) to determine the direction of 
target destinations on directional guide signs.  Three types of signs - stack (i.e. a list of 
destinations one above the other), offset stack (i.e. same as stack, but with 
destinations to the right or left offset in these directions on the sign), and diagrammatic 
or map type (with a large multidirectional arrow) were examined.  Each was presented 
in three levels of intersection complexity – 2-, 3-, or 5-exit directions.  Glance legibility, 
with 1 sec. exposure of the signs shown  on slides was also measured.  Threshold 
visual angle was best for the stack signs, while stack signs were also better than offset 
stack, but not better than diagrammatics, on the glance legibility measure.  Reaction 
time to indicate the correct direction was also measured.  No differences were found 
for sign type with the 3- and 5-destination signs, but the offset stack signs were better 
for the 2-destination condition.  Across all conditions, sign complexity had a big effect, 
as would be expected, except that there were fewer errors in the reaction time study for 
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the most complex diagrammatic signs.  The authors concluded that there is no 
evidence that diagrammatic signs are better at more complex intersections, as has 
been suggested by the Australian road authorities. 
 
Hoffmann and McDonald (1980) conducted another study to compare diagrammatic 
and stack type signing.  Their procedure took a novel approach in that it used 
interference conditions in which subjects had to perform cognitive or perceptual motor 
tasks between the time they saw the sign and when they made their response.  Visual 
interference involved doing a paper and pencil maze, while verbal interference was to 
count backwards aloud - both tasks were performed simultaneously for 15 sec. while 
waiting to make a response indicating the direction to turn to a target destination seen 
on the sign.  The logic of this task was to determine levels of short term memory 
disruption that might occur in using sign information.  Such memory is required to recall 
and use guidance information after seeing a directional sign, but before actually 
making the turn at an interchange.  It is possible that memory for pictorial 
(diagrammatic) information may be less disrupted than would memory for words.  As 
suggested by some of the literature on memory, the former is encoded both visually 
and verbally, while word-based verbal information is encoded only verbally.  The time 
available to view the sign was self-paced.  Subjects pressed a button indicating they 
had acquired the necessary information, at which time the sign was terminated and the 
interference task begun.  This allowed a measure of "comprehension time" required to 
get the information.  Each sign message had either 2-, 3-, or 5-destination directions. 
 
Results showed error rate to be greater (7%) with interference than without (0.8%).  In 
the two-choice condition error rate was higher (7.3%) for stack signs than for the 
diagrammatic ones (1.04%), but there were no differences for the more complex 
messages.  Comprehension time increased with sign complexity.  While this time was 
consistently faster for diagrammatics, these differences were not statistically 
significant.  These findings suggest that diagrammatic signs may be better than word 
messages in general and especially for older people, who often have memory 
problems and are more easily distracted than are other drivers.  The authors 
recommend using this type of sign at locations where there is "geometric irregularity".  
This is similar to the recommendations from U.S. research that they be restricted to 
locations where unexpected manoeuvres occur. 
 
Gordon (1972) compared reaction time, errors and preference for diagrammatic and 
conventional guide signing in a laboratory study and found the latter to be slightly more 
effective.  It should be noted, however, that many of the diagrammatic designs were 
very visually complex and attempted to convey the nature of complex roadway 
geometry at the interchanges.  More recent designs avoid such complex designs. 
 
In another U.S. lab study (Eberhard and Berger, 1972), three types of diagrammatic 
freeway interchange signs were compared with conventional and modified 
conventional signs.  The subjects were shown the message for one second and 
required to indicate the appropriate lane to be in for their destination.  The authors 
conclude from their data that "Graphical guide signs can improve lane positioning 
where there are close choice points (gores) and, possibly, for collector-distributor and 
major fork interchanges.  They can provide information on the relative speed of exit 
ramps and the distance between ramps and can facilitate the identification of the 
driver's exit." (pg. 29). 
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Roberts (1972), conducted a field study at a freeway interchange in New Jersey to 
evaluate the effectiveness of conventional, modified conventional and two versions of 
diagrammatic signs (with and without lane lines in the arrows).  Data on unusual 
manoeuvres (stopping, backing and crossing the gore line) were collected with traffic 
counters and video recordings.  After installation of the diagrammatic signs, there was 
a decrease in the rate of unusual manoeuvres.  Greater attention value of the 
diagrammatic signs was thought to contribute to their increased effectiveness.  The 
addition of lane lines was found to further reduce unusual manoeuvres. 
 
 
4.7 DRIVER RESPONSE 
 
 
Driver response concerns whether or not drivers make the desired action as a result of 
reading the sign. When signs are regulatory, the desired response is compliance.  
Various studies of stop signs in rural areas, for example, show that only 12 to 47% of 
drivers fully comply with the sign (Stockton et al., 1981) - most make a "rolling stop". 
When warning signs are tested, the desired response is that drivers are alerted to and 
detect the hazard they are warned about. Aberg (1981) studied the effectiveness of a 
moose warning sign by setting up a dummy moose at the side of the road. Further 
down the road, drivers were stopped and asked if they had seen any animals along the 
road. Half of the drivers passed a moose warning sign before passing the dummy; half 
did not. Of those drivers who did not have the benefit of the warning sign, only 13% 
detected the moose. Being exposed to the warning sign doubled the detection rate to 
26% - a much higher rate. However, the majority of drivers still missed the hazard they 
were warned about. This is not surprising since the moose was well camouflaged by 
the roadside. Also drivers are far more likely to see a warning sign about a hazard, 
than they are to see the hazard being warned about, and do not necessarily anticipate 
the hazard being there, despite the sign.  
 
With respect to guidance signs, driver response involves whether or not drivers 
followed the route correctly. In a U.S. study of urban guidance needs, discussed in 
section 1.1, King and Lunenfeld (1974) analyzed questionnaires from over 700 
drivers. They found that one half of them reported that they felt lost during their most 
recent trip, and about one-half of these actually were. Although specific signs were 
not being tested, these findings indicate that urban guidance signing is poor. This 
study suggested particular types of signs that were missing, for example, signs to 
entrance ramps to freeways from city streets.   
 
Driver response has also been tested with respect to the use of diagrammatic signs 
vs. text signs. In a study described in section 4.6, Hanscom (1972) found fewer gore 
weaves, less stopping and braking, but more partial weaves and hesitations, fewer 
collisions and less variability in driver behaviour with diagrammatic signs at freeway 
exits. 
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4.8 SUMMARY  
 
 
4.8.1  Driver Characteristics 
 
The visual system functions in such a way that drivers must look directly at signs in 
order to read them.  In order to maintain control of the vehicle at the same time, the 
driver must read the sign in two or three brief fixations lasting generally on the order of 
1/2 to 1 1/2 seconds, glancing back at the road every 2 seconds or so. 
 
Visual clutter affects the likelihood that a sign will be noticed and the length of time it 
takes to notice it. 
 
Starting at age 40, visual abilities start to deteriorate in a number of ways, including 
reductions in visual acuity, in contrast sensitivity and in sensitivity to glare.  Aging also 
slows information processing, so that older drivers take more time to read and respond 
to signs. 
 
 
4.8.2  Sign Characteristics 
 
The effectiveness of highway signs depends on several factors:  
 

• conspicuity - does the sign attract attention given the background in which it is 
placed; 

• legibility - at what distance can drivers read the sign; 
• information load - do drivers have sufficient time to take in all the information 

included on the sign; 
• comprehension - do drivers understand the meaning of the sign message, and 

any pictograms or abbreviations used; and, 
• driver response - do drivers make the desired action as a result of reading the 

sign. 
 
Conspicuity depends on colour contrast of the sign against its background, visual 
clutter and sign placement.  Borders assist in making signs, and the messages within 
them, conspicuous. 
 
Legibility is mainly determined by letter height and by the visual acuity of the observer.  
A driver with 20/20 vision can resolve a letter whose stroke width subtends an angle of 
one minute of arc (1/60 degree) at the eye.  Only 73% of the 18- to 79-year old 
population have 20/20 corrected vision or better.  To accommodate 85% of the 
population, an acuity of 20/28 should be assumed. 
 
Contrast of the legend against the background affects legibility.  During the day, colour 
differences create the contrast.  At night, relative reflectivity of the background and 
legend create the contrast.  Combinations of retro-reflective backgrounds which create 
a very high contrast are not optimal, especially for older drivers.  One study suggests 
10:1 contrast is optimal for the majority of drivers.  
 
Font has a major effect on legibility.  Blockier letters show the best legibility.  Series E 
has a 38% greater legibility distance than series C, and 6% greater than series D.  
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Fatter letters are preferred for negative contrast signs (black on orange) and the 
reverse for positive contrast signs, where irradiation is a problem.  A new font, 
Clearview, has been developed which provides greater legibility distance at night than 
series E letters on positive contrast signs, and requires 12% less space. 
 
Mixed upper and lower case letters provide slightly greater legibility for the Series E(m) 
font only when the loop height of the lowercase letters matches the height of the all 
upper- case signs.  For the Clearview font, mixed case Clearview signs are at least as 
legible as all upper case signs at the same font size using Series D and E fonts, and in 
several conditions were considerably more legible.  Mixed upper and lower case is 
preferable where drivers might take advantage of shape recognition, as on a 
destination sign.  Mixed case may reduce the reading time required for long message 
signs. 
 
Character spacing is dependent on font type.  Increased spacings over the standard 
results in no or minor improvement in legibility.  Spacings less than standard have 
been found to reduce legibility by 8 to 14%.  
 
Line and border spacing are likely to affect legibility but no studies were found on these 
issues.  
 
The maximum number of lines which are acceptable will depend on the amount of time 
the sign is legible, the difficulty of the driving task and the information load.  The more 
difficult the driving task, the less time a driver has available to devote to reading the 
sign.  Unfamiliar words, and more words and symbols per line will decrease the 
maximum acceptable number of lines.  
 
The Minimum Required Visibility Distance Model assumes approximately 2 words per 
second can be read or 1/2 second per word, and 1 second per symbol.  This is applied 
to signs where, for the majority of cases, the driver already has cues from the sign 
shape and colour and the roadway as to the probable message.  
 
Where this is not the case, as with unfamiliar messages on changeable message 
signs, one on-road study has recommended 1-second per major word.  In a study of 
tourist signs, a maximum of 3-destination names with distances and directions was 
recommended for 19 cm. (7.5 inch) letter heights in an 80 km./h-speed zone.  At 9-
pieces of information per sign, this works out to just under ½-second per piece of 
information, assuming a legibility index of 40 feet per inch (480:1).  
 
Where the number of words is constant, one study showed that message format had 
no effect on number of words recalled.   
 
With respect to arrow shapes, a study showed that 70-degree chevron arrows are 
preferable to others, for legibility distance, while a similar design at 90 degrees and the 
gerber arrow were also very legible. 
 
Symbol signs significantly improve legibility for both young and old drivers, provided 
they are properly understood.  Some commonly used symbols have low rates of 
comprehension by the average driver. 
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While little work has been done on bilingual signs, some design guidelines are 
available.  A major consideration is to avoid overloading drivers with verbal (word sign) 
information that may not be required or that could be presented in a more efficient 
format.   
 
The use of graphic arrows and diagrammatic signs has been shown to be an effective 
method of conveying driver guidance information for unexpected situations such as left 
exits and optional exit lanes.  The application of these practices and the basic 
ergonomic principles of good design of communication systems can greatly enhance 
the effectiveness of roadway guide signs on freeways. 
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CHAPTER 5 
 
 
5.0 EXAMPLES OF URBAN SIGNING GUIDELINES 
 
Examples of urban signing guidelines were sought through a literature search and 
with a questionnaire distributed to numerous cities in Canada.  The scope of each 
city’s policy, where one did exist, varied.  In this chapter, a selection of urban guide 
signing policies is outlined. 
 
Responses to the questionnaire were obtained from the: 
 

City of Edmonton, Alberta • 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

Regional Municipality of Waterloo, Ontario  
City of Regina, Saskatchewan 
City of Toronto, Ontario  
City of Victoria, British Columbia 
Province of Prince Edward Island 
City of Halifax, Nova Scotia 

 
 
5.1 PROVINCE OF ALBERTA, CANADA 
 
The province of Alberta, Canada, developed an urban guide signing policy in 1981.  
Aspects of this guideline have been discussed in the previous chapters.  Provided 
here is a summary of the content and scope of these guidelines. 
 
The guidelines discuss issues of guide signing including defining routes through the 
urban area, types of drivers in the urban area and their relation to guide signs in a 
signing system.  Six facility types are defined: 
 

• institutional; 
• medical emergency service; 
• transportation terminal; 
• motorist personal service; 
• recreational; and, 
• visitor attraction. 

 
The guidelines also discuss sign maintenance, design and location principles.  
Topics covered are: 
 

shape and colour codes; 
dimensions; 
symbols vs. lettering; 
illumination and reflectorization; and, 
sign positioning. 

 
A brief discussion of each is provided, as well as design standards where applicable. 
A list of guide signs is given with a description of the sign, when to use and where to 
place.  Application criteria include parameters such as, location of the facility the sign 
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relates to in relation to the roadway system, and the road types to locate the sign on.  
Placement guidance is also given where applicable. A representative sample of 
these signs is given, illustrating the scope of guidance towards their application. 
 
Primary Highway Route Markers 
 
A primary highway route marker shows the highway route number and the cardinal 
direction. 
 
These signs are to be installed at the side of the road and spaced at intervals so that 
drivers are fully informed of their route.  A sign is installed on the far side of every 
intersection formed by the primary highway route and an arterial road.  The sign 
should be installed approximately 30 metres past the far side curb or edge-of-
roadway line.  If it is physically impossible to install a sign at this location, or it would 
be obstructed by poles or other appurtenances, the sign should be placed closer to 
the intersection, but never less than 10 metres from the far side of the intersection. 
 
A sign installed on the far side of an intersection at which there is a turn in the 
primary highway should be located approximately 70 metres past the corner of the 
intersection at which the turn is made.  If it is not possible to locate the sign at this 
location, as per the reasons above, the sign should be located not less than 50 
metres from the intersection. 
 
Signing should not be spaced at longer intervals than 1 kilometre. 
 
 
Street Name Signs 
 
There are two types of street name signs used.  ALR-1 has a height of 22.5 cm. And 
a width determined by the length of the message.  The height of letters is 15 cm.  
ALR-2 has a height of 15 cm. in the vertical dimension with the width determined by 
the length of the message.  The height of letters is 10 cm. 
 
ALR-1 street name signs are used on arterial roads, at all intersections with other 
arterials, collectors and local streets.  ALR-1 signs are also used on collector streets, 
at all intersections with arterials, collectors and local streets.  The ALR-2 street name 
sign is used on local streets, at all intersections with arterials, collectors and local 
streets. 
 
Two ALR-1 signs are installed on each arterial road approach, one on the far right 
and one on the far left side of the intersection.  Suspension from the mast arm which 
supports a traffic signal is a good method of providing visibility.  Street name signs 
may be placed on diagonally opposite corners so they are on the near right and far 
left corners of the intersection. 
 
Two ALR-1 signs are installed on collector street approaches, on either the far right 
and far left corners, or the near right and far left corners of an intersection. 
 
The ALR-2 street name sign is for use on local street approaches, installed on the 
near right corner of the intersection.  The primary requirement is to provide good 
visibility and consistent location throughout the city.  The rear right corner location 
permits the use of posts installed for other purposes, such as STOP signs.  An 
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alternative corner for sign installation is acceptable provided the location is 
consistently used in the city. 
 
 
Institutional Facility Signs 
 
Institutional facility signs have a unique legend for the specific facility.  A route to a 
facility is identified only when the facility is on other than a major collector street, or 
arterial road, and outside of the central business district.  Provincial government 
buildings qualify for guide signing only where there are services that the general 
public must personally visit the facility to participate. 
 
The sign is to be located on the nearest major collector street or arterial road, on the 
approach to the intersection, and at the intersection formed by the road and the road 
on which the institutional facility borders.  Signs should be located at every change in 
direction of the route, and be not less than 700 metres, or more than 900 metres 
apart. 
 
Signs on the approach to intersections are to be installed at a minimum distance of 
50 metres prior to the intersection.  Intersection signs are to be installed on the near 
right corner of the intersection.  Care must be taken to ensure there are no 
intersections between the location of the sign and the intersection at which the turn is 
to be made. 
 
 
Airport Terminal 
 
Signs for airport terminals are to be installed on the designated routes to the airport 
from the closest primary highway routes, and any primary highway route within 5 
kilometres of the airport, with travel being via arterial roads to the facility, and from 
the nearest east-west oriented and north-south oriented arterial roads. 
 
Airport terminal signs are installed on the approaches to, and at the intersection 
formed by the road on which the airport facility is located and 
 

• the designated primary highway route(s) to the airport 
• the nearest east-west oriented arterial road and the nearest north-south 

oriented arterial road when these roads do not form a part of the 
designated route to the airport 

 
These signs are installed on the approach to and at every change in direction of the 
route, not less than 700 metres, and not more than 900 metres apart. 
 
Signs on the approach to intersections are installed a minimum distance of 50 metres 
from the intersection.  Signs installed at the intersection are to be located on the near 
right corner of the intersection.  Care must be taken to ensure that no intersections 
exist between the location of the sign and the intersection at which the turn must be 
made. 
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5.2 CITY OF EDMONTON, ALBERTA, CANADA 
 
The City of Edmonton follows the provincial guidelines for urban guide signing.  The 
needs of various groups of drivers are assessed to determine the need for signing.  
Generally, facilities are not signed unless they fall into one of the six categories listed 
in the provincial guidelines: 
 

• institutional; 
• medical emergency service; 
• transportation terminal; 
• motorist personal service; 
• recreational; and, 
• visitor attraction. 

 
The traffic operations branch of the city maintains the signing.  Staff practice was 
reported in the questionnaire as: 
 

in addition to street signing at all intersections, overhead or ground mounted 
guide signs are provided on major arterials and freeways; 

• 

• 

• 
• 
• 

• 

• 

private developments and major traffic generators may be signed with staff 
approval; 
no colour coding system exists; 
the use of logos is avoided; and, 
compatibility with neighbouring cities is attempted by following the provincial 
guidelines. 

 
 
5.3 REGIONAL MUNICIPALITY OF WATERLOO, ONTARIO, CANADA 
 
The Regional Municipality of Waterloo has implemented a signing policy for tourism 
and essential services.  The policy outlines the objectives, principles, facility types, 
design and installation criteria, and how the costs of signing are to be paid for.  The 
policy does not outline the principles of a system design and traffic management 
issues. 
 
The main objectives of the policy are to: 
 

provide direction to tourist and essential services/facilities from the roadway; 
and, 
improve existing signing while ensuring public safety and guiding motorists to 
their destination. 

 
The principles of the policy are “to define the use, design and installation criteria for 
such signs, and to preserve the existing and future signage used for the safety, 
control, and direction to the driving public.” 
 
Facility types are categorized as tourist destinations, essential services/facilities, 
temporary destinations (for example, a summer fair) and community services (for 
example, signs identifying local communities).  An extensive list of facilities eligible 
for signing, and the criteria is given in the policy (Figures 5.1 to 5.3).  The criteria 
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relate to size of the facility and service type, often as in the MUTCD of Canada 
(1998). 
 

 

Figure 5.1 
Sign 
Installation 
Criteria, 
Regional 
Municipality 
of Waterloo 
source: 
(Regional 
Municipality 
of Waterloo 
Tourism and 
Essential 
Services 
Signing 
Policy) 

 
 
 
 

 

      
 

60



State of Israel – Ministry of Transport A Literature Review of Urban Guide Signs 
 

 

Figure 5.2 
Sign 
Installation 
Criteria, 
Regional 
Municipality 
of Waterloo 
source: 
(Regional 
Municipality 
of Waterloo 
Tourism and 
Essential 
Services 
Signing 
Policy) 
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Figure 5.3 
Sign 
Installation 
Criteria, 
Regional 
Municipality 
of Waterloo 
source: 
(Regional 
Municipality 
of Waterloo 
Tourism and 
Essential 
Services 
Signing 
Policy) 

 
All signs, except for driver services signs shall have a blue background with a white 
legend or symbol and border.  Driver services signs are to have a brown background 
with a white legend or symbol and border.  Signs are to be reflectorized or illuminated 
to show the same colour by day and night.  Sign size and design is determined by 
Transportation Engineering staff. 
 
The main installation criteria are: 
 

• signing is normally limited to the adjacent regional road.  Advance signs may 
be used at an appropriate location on the closest intersecting regional road 
for facilities not located on a regional road.  Such signs may be installed on 
regional roads not further than 1 kilometre from the access to the facility if it is 
located on a regional road, or the closest intersecting road if it is not located 
on a regional road;  

• an appropriate number of signs is to be permitted.  Major tourist attractions 
may be permitted more extensive signing; and, 
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• where signs are to be installed on both regional and local municipal roads, 
arrangements must be made between the involved jurisdictions to ensure that 
only one jurisdiction is manufacturing the appropriate sign. 

 
The costs of signing will be provided for by the applicant for signing except for 
hospitals, police and other facilities which are the responsibility of the municipality. 
 
The Transportation Division of the Regional Municipality of Waterloo looks after guide 
signs.  Additional information was obtained through the survey: 
 

traffic management issues are not considered; • 
• 

• 

• 
• 

• 
• 
• 

• 

• 
• 

• 

• 
• 

the colour coding uses: white on blue for tourist destination signs; white on 
green for regular guide signs; white on brown for driver services; 
compatibility with neighbouring cities is attempted through consultation with 
the provincial Ministry of Transportation and with the Ministry of Tourism 
among others; 
tourist destination signing is a user pay system; and, 
logos are permitted for individual destinations. 

 
 
5.4 CITY OF REGINA, SASKATCHEWAN, CANADA 
 
The City of Regina has a policy regulating the placement of guide signs.  Seven sign 
types are identified, described, and the regulations governing are given.  The seven 
sign types are: 
 

community sign – signs identifying a community and community events; 
place of interest sign – signs to guide tourists to places of interest; 
promotional sign – signs displaying an announcement or advertisement of a 
major event; 
service club sign – an array of signs identifying individual community oriented 
programs, groups and non-profit organizations located within Regina; 
street name sign; and, 
subdivision sign – signs identifying the subdivision name and/or a map of the 
subdivision. 

 
The regulations cover issues such as sign size, locating near traffic control devices 
and flashing/illuminated signs. 
 
Detailed sign design is only given for street name signs.  Street name signs and 
place of interest signs are the only signs required to be constructed of retro-reflective 
sheeting.  
 
The municipal engineering department is responsible for guide signs in Regina.  The 
comments of staff obtained through the questionnaire included: 
 

signs to guide people to destinations other than tourist attractions are 
discouraged to avoid sign clutter; 
independent guidance signs to private developments are discouraged; 
compatibility with neighbouring cities is attempted through contacting other 
municipalities and following the Canadian MUTCD; 
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the signing program is user pay; and, • 
• 

• 

• 

• 

• 

• 

• 

logos are preferred for individual attractions. 
 
 
5.5 CITY OF TORONTO, ONTARIO, CANADA 
 
Despite being the largest city in Canada, and one of the largest in North America, 
with a population of over 2.5 million people, Toronto does not have a policy for 
providing urban guidance signs.  However, criteria do exist for which types of 
destinations may be signed.  These include: 
 

• tourist attractions with > 40 000 visitors per year.  These are unique to 
Toronto and have government funds directly involved; 

• City hall and civic centres; and, 
• some churches, parks and libraries. 
 

The Department of Transportation Services, District Traffic Operations looks after 
guide signs.  Although no policy exists, staff reported on their practice through a 
questionnaire.  Common practice includes: 

municipal traffic management considerations (for example: directing traffic to 
major arterial streets, major entrances to the city) is the primary consideration 
when posting guide signs; 
the intent is to limit the proliferation of signs and not to provide guidance signs 
to private commercial interests; 
there is no colour coding system, signs are consistently white lettering on a 
blue background; 
logos are avoided, in areas of a high density of signs an exception may be 
made; 
compatibility with neighbouring jurisdictions is only ensured for colour scheme 
and letter types, following provincial policy; and, 
signs to private development projects and major generators are normally not 
permitted unless government funds are involved with the specific site. 

 
 
5.6 CITY OF VICTORIA, BRITISH COLUMBIA, CANADA 
 
The City of Victoria has no policy for providing guide signs.  City staff reported that: 
 

• the city policy is to not sign destinations for vehicular traffic; 
• signing is provided only for pedestrian routes, from parking areas to the major 

downtown core destinations; 
• colour coding is used for different destinations on the pedestrian guide signs; 
• areas of the city are colour coded on signs; 
• logos may be used for individual destinations; and, 
• there is no effort to be compatible with neighbouring cities. 
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5.7 PROVINCE OF PRINCE EDWARD ISLAND, CANADA 
 
The province of Prince Edward Island has a signing policy for the signing of 
communities.  Guidelines exist for signing at intersections, dependent on the 
intersection type.  The intersection type is defined by the classes of roads that 
intersect. When two routes lead to the same destination, only one route will be 
signed to the destination.   This will be the higher class road, where a difference 
exists, otherwise the shorter distance route will be signed.  Community names, and 
not road names, are used on signs.  Destinations are chosen so that no destination is 
signed where it cannot be signed again at a subsequent intersection.  Destination 
signing, therefore, is designed working backwards from the destination. 
 
The maximum number of destinations to sign is three on one signpost.  The 
guidelines are summarized below, as would be read from the top of the sign to the 
bottom.  The categorization is by intersection type. 
 
The category title is described by the two classes of road.  As an example, an Arterial 
– Collector intersection describes a intersection in which the road to be signed is a 
arterial road, and the intersecting road is a collector road. 
 
 

Arterial – Arterial and Arterial – Collector intersections 
 

1st line – terminal point of the arterial in the straight direction 
2nd line – terminal point of arterial to the left 
3rd line – terminal point of arterial to the right 

 
At a T-intersection, where an extra line of print is available due to the straight 
direction ending, the closest community may be signed. 

 
 

Arterial – Local and Collector – Local intersections 
 

1st line – first community on the local road to the left 
2nd line – first community on the local road to the right 

 
The terminal point of the arterial straight ahead may be used at a complex or 
isolated intersections.  Where no separate community exists on the route, a 
street name sign should be used instead of a guide sign.  If a street name 
sign is inappropriate, a guide sign should be used indicating a geographic 
feature along the route, such as a lake or river crossing. 

 
 

Collector – Arterial intersections 
 

1st line – terminal point of collector straight ahead 
2nd line – terminal point of arterial to the left 
3rd line – terminal point of arterial to the right 
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Collector – Collector intersections 
 

1st line – terminal point of collector straight ahead 
2nd line – terminal point of collector to the left 
3rd line – terminal point of collector to the right 

 
 

Local – Arterial and Local – Collector intersections 
 

1st line – first community on local road straight ahead 
2nd line – terminal point of the arterial/collector to the left 
3rd line – terminal point of the arterial/collector to the right 

 
If no sign is posted on the arterial/collector road for the local road, no sign 
should be posted on the local road for the arterial/collector road.  Where there 
is no community on the local road, use the Arterial – Local guidelines. 

 
 

Local – Local intersections 
 

Finger boards are to be used at T-intersections and directional boards at four-
way intersections, with one destination in each direction using the Arterial – 
Local guidelines.  When the local road is of limited use and the straight 
direction of the prominent local is obvious this direction may be omitted from 
the signing. 

 
 

Offset intersections 
 

Intersections that are offset by less than 300 metres and provide an 
unobstructed view between the two staggered legs should be signed as one 
intersection, eliminating the need for signs between the two offset legs. 

 
 

Intersections with more than four legs 
 

Intersections with more than four legs require signs with directions for each 
leg, provided there is a community on each leg. 

 
 

Confirmation-Distance signs 
 

Confirmation-Distance signs are used on arterial roads.  These signs are 
placed after the intersection and at city and town boundaries, they are to 
show a maximum of two destinations.  The first is the next town or city along 
the route and the second, if applicable, is the town or city at the end of the 
route.  Distances to the destination are provided in kilometres. 
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5.8 SUMMARY 
 
This chapter summarizes a number of signing practices in Canada.  Signing policies 
ranged in scope from the defining of a signing system, destinations to sign, a list of 
guide signs with design and placement guidance, to simply a list of guide signs and 
when they can be used.  Interestingly, Toronto was the only city which reported 
considering traffic management issues, although they have no official signing policy.  
It is not clear whether smaller jurisdictions have such a lower level of traffic that these 
issues are not significant, or if they should be considered and this is incorrectly 
perceived by officials.  Regardless of the extent of a signing policy, the goals of all 
respondents were reported as providing guidance information to drivers while 
minimizing the number of signs on the roadway.  
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CHAPTER 6 
 
 
6.0 SIGN MATERIAL STANDARDS 
 
Guide signs are generally required to be provided with either illumination or retro-
reflective properties that give the effect of the sign being seen as the same colour in 
the night-time as in the daytime.  Section 6.1 discusses how retro-reflective materials 
work, and how their performance is measured.  The latest standards for retro-
reflective materials are summarized in Section 6.2.  Illumination is mentioned in 
Section 6.3 and a brief summary is given in Section 6.4. 
 
 
6.1 RETRO-REFLECTIVE PROPERTIES 
 
Retro-reflective materials work by returning light coming from a source in a parallel 
direction.  The light returned to the observer is referred to as luminance, measured 
as candlepower/ft2 or candelas/m2.  Retro-reflective materials provide that not only 
will the sign be seen but that the same colour will be seen at day and night.  This has 
important implications with regard to driver expectancy and recognition.  Most signs 
use retro-reflective sheeting, however, some large guide signs use plastic acrylic 
characters.  These are clear retro-reflective elements contained in an aluminum 
frame, cut in the shape of letters, symbols or borders and used for the legend.  They 
are mounted on a sign panel, with either retro-reflective background sheeting or a 
non-retro-reflective background with illumination provided.  The use of the acrylic 
characters is also known as a button copy sign. 
 
Unfortunately, retro-reflective sheeting deteriorates over time with respect to sign 
brightness, colour and contrast.  The result is lower conspicuity and poorer legibility 
for the driver. 
 
The retro-reflective properties of retro-reflective materials come from either 
microsized glass beads or microprisms.  Various retro-reflective materials may be 
characterized by their coefficient of retro-reflection, RA.  The coefficient of retro-
reflection is basically defined as the proportion of light coming from the retro-
reflective source relative to the amount of light entering from the light source (i.e. the 
vehicle headlights).  RA is measured in terms of candelas per lux per metre squared 
(cd/lx/m2).  The higher the value of RA the brighter the material appears to drivers. 
 
The retro-reflectance of sheeting materials is described in the context of a given 
angularity.  Angularity is measured in two ways, the entrance (or incidence) angle 
and the observation angle.  The entrance angle is the angle formed between the light 
beam from the source (vehicle headlights) striking the sign and a line coming 
perpendicular from the surface (Figure 6.1).  The observation angle is the angle 
between the source light beam and the reflected light beam, as seen by the driver 
(Figure 6.1).  These measures of angularity change with the distance between the 
vehicle and the sign and the driver’s eye height with respect to the vehicle headlights. 
 
 

 

      
 

68



State of Israel – Ministry of Transport A Literature Review of Urban Guide Signs 
 

 

Figure 6.1 
Entrance and 
Observation Angles for 
Measurement of Retro-
reflective Signs 
source: ITE Traffic Signing 
Handbook (1997)   

 
The angularity of a sign refers to at what angles the sign will remain retro-reflective.  
On highways, an entrance angle in excess of 30 degrees is considered excessive.  A 
wide observation angle is considered to be anything over 2 degrees. 
 
 
6.2 RETRO-REFLECTIVE MATERIALS 
 
The American Society for Testing Materials (ASTM) Standard Specification for Retro-
reflective Sheeting for Traffic Control identifies four types of retro-reflective sheeting. 
These four types of retro-reflective sheeting vary in their coefficient of retro-reflection 
RA. 
 
Type I: a medium-intensity retro-reflective sheeting referred to as “engineering 

grade” that typically is enclosed lens glass bead sheeting. 
 
Type II: a medium intensity retro-reflective sheeting, sometimes referred to as 

“super engineering grade”, that typically is enclosed lens glass bead 
sheeting. 

 
Type III: a high intensity retro-reflective sheeting that is typically encapsulated 

glass bead retro-reflective material. 
 
Type IV: a high intensity retro-reflective sheeting that is typically a non-metalized 

microprismatic retro-reflective element material. 
 
The ITE Traffic Signing Handbook, 1997, lists minimum standards for new retro-
reflective materials for different types of retro-reflective sheeting, as published by the 
American Society for Testing Materials.  These are shown in Tables 6.1 to 6.4.  
Minimum retro-reflectance (RA) is listed for each type and colour of sheeting for 
varying observation and entrance angles.  An assumption of driver eye height of 21 
inches (53.3 cm.) above the headlight is used, along with observation angles of +0.2 
and +0.5 degrees, which represent viewing distances of 500 and 200 ft. (152.4 and 
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60.9 m.) respectively.  Entrance angles of –4 and +30 degrees are used.  The angle 
of +30 degrees represents the widest angle between the driver and sign that is likely 
to be encountered.  The angle of –4 degrees represents signs which are close to the 
road edge, but oriented away from the perpendicular to avoid the specular reflection 
that occurs at zero degrees.  The Federal Highway Administration (FHWA) has 
adopted these specifications in their Standard Specifications for Construction of 
Roads and Bridges on Federal Highway Projects, FP-96, with one exception for Type 
I brown sheeting, as noted in Table 6.1. 
 
 

Coefficient of Retro-reflection (cd/lx/m2) Observation 
angle (Deg.) 

Entrance 
Angle (Deg.) White Yellow Orange Green Red Blue Brownb 

0.2 -4 70 50 25 9.0 14.0 4.0 1.0 
0.2 +30 30 22 7.0 3.5 6.0 1.7 0.3 
0.5 -4 30 25 13 4.5 7.5 2.0 0.3 
0.5 +30 15 13 4.0 2.2 3.0 0.8 0.2 

b FHWA FP-96 specifies 2 cd/lx/m2 
 

Table 6.1: Minimum Coefficient of Retro-reflection for Type I Sheeting 
 
 
 

Coefficient of Retro-reflection (cd/lx/m2) Observation 
angle (Deg.) 

Entrance 
Angle (Deg.) White Yellow Orange Green Red Blue Brown 

0.2 -4 140 100 60 30 30 10 5 
0.2 +30 60 36 22 10 12 4 2 
0.5 -4 50 33 20 9 10 3 2 
0.5 +30 28 20 12 6 6 2 1 

 
Table 6.2: Minimum Coefficient of Retro-reflection for Type II Sheeting  
 
 
 

Coefficient of Retro-reflection (cd/lx/m2) Observation 
angle (Deg.) 

Entrance 
Angle (Deg.) White Yellow Orange Green Red Blue Brown 

 -4 250 170 45 45 20 12 
0.2 +30 150 100 25 25 11 8.5 
0.5 -4 95 62 15 15 7.5 5.0 
0.5 +30 65 45 

 

10 10 5 3.5 
 
Table 6.3: Minimum Coefficient of Retro-reflection for Type III Sheeting  
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Coefficient of Retro-reflection (cd/lx/m2) Observation 

angle (Deg.) 
Entrance 
Angle (Deg.) White Yellow Orange Green Red Blue Brown 

0.2 -4 250 170 100 35 35 20 7 
0.2 +30 80 54 34 9 9 5 2 
0.5 -4 135 100 64 17 17 10 4 
0.5 +30 55 37 22 6.5 6.5 3.5 1.4 

 
Table 6.4: Minimum Coefficient of Retro-reflection for Type IV Sheeting  
 
 
Two more microprismatic materials have been developed, VII-A (Diamond Grade 
LDP long distance performing) and type VII-B (Diamond Grade VIP visual impact 
performance).  Diamond Grade LDP is a wide angle retro-reflective sheeting, 
effective over a broad range of observation angles.  Diamond Grade VIP is effective 
at narrow observation angles but with extra entrance angle performance.  The 
coefficients of reflectivity, RA, are given in Tables 6.5 and 6.6. 
 
 

Coefficient of Retro-reflection (cd/lx/m2) Observation 
angle (Deg.) 

Entrance 
Angle 
(Deg.) White Yellow Blue Green 

0.20 -4 430 350 20 45 
0.33 -4 300 250 15 33 
0.50 -4 250 200 10 25 
1.00 -4 80 65 4 10 
0.20 30 235 190 11 24 
0.33 30 150 130 7 18 
0.50 30 170 140 7 19 
1.00 30 50 40 2.5 5 
0.20 40 150 125 6 15 
0.33 40 85 75 4 8 
0.50 40 35 30 1.5 3.5 
1.00 40 20 17 0.7 2 

 
Table 6.5: Minimum Coefficient of Retro-reflection for Type VII-A Sheeting 
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Coefficient of Retro-reflection (cd/lx/m2) Observation 

angle (Deg.) 
Entrance 
Angle (Deg.) White Yellow Red Blue Green 

0.2 -4 800 660 215 43 80 
0.2 +30 400 340 100 20 35 
0.2 +45 145 85 25 7.6 12 
0.2 +60 n/a 23 6.6 1 2 
0.5 -4 100 160 45 9.8 20 
0.5 +30 75 85 26 5 10 
0.5 +45 30 60 17 2.8 6 
0.5 +60 n/a 20 6.4 2 2 

 
Table 6.6: Minimum Coefficient of Retro-reflection for Type VII-B Sheeting 
 
 
6.3 ILLUMINATION 
 
Illumination may be provided through interior or exterior lighting in one of three 
methods (U.S. MUTCD, 1988): 
 

• 

• 

• 

a light behind the sign face, illuminating the main message or symbol, or the 
sign background or both, through a translucent material; 
an attached or independently mounted light source designed to direct 
essential uniform illumination over the entire face of the sign; or, 
some other effective device, such as luminous tubing or fiber optics shaped to 
the lettering or symbol, patterns of incandescent light bulbs, or luminescent 
panels that will make the sign clearly visible at night. 

 
In An Informational Guide For Roadway Lighting, AASHTO recommends sign 
illuminance levels based on the ambient lighting present, provided by an external 
source.  The selection of a light source should consider, lamp efficiency, colour 
rendering, maintenance requirements, and the advantages or disadvantages of the 
location of external lights. 
 
 
6.4 SUMMARY 
 
A description of retro-reflective materials and their latest North American standards is 
given, along with the use of illumination.  The choice between illumination and retro-
reflectivity should consider the relative positions of the sign, and of vehicle headlights 
approaching the sign.  The design of vehicle headlights and the vertical and 
horizontal road alignments may prevent headlights from sufficiently illuminating retro-
reflective signs.  This may particularly be a problem with overhead signs, which 
receive little illumination when vehicle headlights are on low beam.  If the position of 
the sign will permit only a minimum of light to be retro-reflected then illumination 
should be provided. 
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