19.2.1

TERMINOLOGY
19.2

TERMINOLOGY

19.2.1 General
1

The following terms are relevant to any discussion on Variable
Message Signs. They are included here to assist readers. A
more complete road traffic sign "Glossary of Terms" is given in
Volume 1, Chapter 10.

motoring public to reduce the use of single occupant modes of
travel and at the same time encourage the use of
multi-occupant modes of travel to enhance transport efficiency
and minimise the negative effects of congestion".

"Pixel - the smallest dot-like unit of a graphic display unit
providing a light emitting or reflective source".

"Ramp monitoring/control - a system through which the entry
of vehicles onto a limited access facility (usually a freeway)
from a ramp is metered by manual or automatic traffic control
devices, which can allow traffic onto the facility at intervals, or
the closing off of on-ramps, dependent on traffic conditions on
the facility".

"Reflective sign - a sign whose legend(s) and/or legend
background is made visible by reflective light from daylight or
other sources" (see Volume 1, Chapter 10 for descriptions of
the terms "retroreflective" and "reflective").
"Special event - an irregular event (usually associated with
large concentration of people) involving a large amount of traffic
(vehicular or pedestrian) affecting the normal flow of traffic on a
road network".
"Light emitting sign - a sign using light emitting devices in the
display surface, with the purpose of displaying a legend(s)
and/or a legend background(s)".
"Toll gate control - the regulation of traffic at or in the vicinity
of a toll gate with the purpose of improving the performance of
the toll gate".
"Sign background - the part of environmental scenery which
immediately surrounds the face of a sign".
"High occupancy vehicle (HOV) - vehicles carrying more than
a preset number of occupants; such vehicles often include
buses and taxis, but can also include motor cars".
"V/C ratio - the ratio of the demand flow rate to the capacity of
a traffic facility".
"Matrix - a reference grid whose intersections may hold the
centre of the elements used in a sign or in a legend background
or in a legend; a matrix may be extended to a whole display
surface or to part of it".
"Freeway - a multi-lane divided highway having a minimum of
two lanes for exclusive use of traffic in each direction and full
control of access and egress".
"Level of service (LOS) - a qualitative measure describing
operational conditions within a traffic stream, generally
described in terms of factors such as speed and travel time,
freedom to manoeuvre, traffic interruptions, comfort and
convenience, and safety".
"Variable message sign (VMS) - a sign for the purpose of
displaying one of a number of legends that may be changed or
switched off, either manually or automatically at the site or
remotely, as required".
"Tunnel/bridge control - the regulation of traffic in/on or in the
vicinity of a tunnel/bridge with the purpose of improving the
throughput of traffic through the facility".
"Public transport management - the preparation and
management of a transport management plan covering all
aspects of the available and possible future public transport
systems".
"Transport demand management - a process for the
modification of the trip-making behaviour and habits of the
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"Ride-sharing management - the development of methods of
increasing the number of high occupancy vehicles (HOV) on
the urban freeway and arterial network by providing cost
effective incentives for using such modes of travel".
"Safety management - consists of a process of timeous
identification, investigation, setting of priorities and correction of
hazardous or potentially hazardous roadway locations and
features".
"Incident management - a pre-planned set of procedures to
deal with any incident with the main aim of restoring traffic to
normal operation. The procedure consists of six steps i.e.
detection, response, on-site management, clearance, follow-up
and driver information".
"Motorist/driver information system - the collection and
analysis of road and traffic information followed by the
interpretation thereof, to supply the road user with the
necessary information to take timeous action to avoid
congested areas, and thereby reduce driver frustration and
secondary congestion levels".
"Parking information system - the collection and analysis of
parking facility occupancy levels to establish the availability of
parking and the supply of such information to the road user to
minimise unnecessary parking-seeking trips, thereby reducing
driver frustration road user costs".
"Parking control - the regulation of vehicle movements at
parking facilities through a variety of activities to maximise the
utilisation of parking facilities and at the same time optimise the
flow of traffic in and out of such facilities".
"Parking guidance - the timeous provision of information to
the road user on the availability of parking spaces with the main
purpose of minimising unnecessary parking seeking trips".
"Route planning systems - the timeous provision of
information to the road user to assist in the decision-making
process in reaching the destination in the shortest length of
time or along the least congested route".
"Incident - the occurrence of any extraordinary condition or
event which results in the reduction in road capacity, or creates
a hazard for the road users for a sustained period of time".
"Construction management - a set of pre-planned
procedures complemented by the scheduling of activities to
minimise the effect of construction and scheduled
maintenance".
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19.3.1 VMS: Part of an Overall System
1

2

3

4

(c) removable panels;

VMS forms part of what is termed a Traffic Operations
Management System (TOMS). A TOMS is the total operational
system whereby the co-ordinated and pre-planned use of
human, electrical and electronic resources are applied to
manage and improve traffic flow and safety conditions on the
road network. All the elements identified in Subsection 19.1.4
apply to a TOMS and are shown in Figure 19.1.
A vast amount of transportation, traffic and environmental
information is required for a fully operational TOMS since it
comprises a wide variety of control parameters. The TOMS
elements can be grouped into two major focus areas, namely
Congestion Management and Vehicle Highway Systems.
Congestion Management deals mainly with the identification of
locations of congestion and the improvement of congestion
levels on the road network. The following components are
included in a Congestion Management System:

(d) blank-out;
(e) fold-out;
(f) scroll;
(g) rotating drum (prism);
(h) rotating triangle;
(i) electromagnetic flip disk;
(j) electromechanical flap matrix;
(k) electrostatic vane matrix.

19.3.4 Light Emitting Displays
1

The various types of light emitting displays are listed below in
order of increasing cost and level of sophistication:
(a) flashing beacons;

(a) incident management;

(b) neon;

(b) construction management;

(c) fibre optics;

(c) safety management;

(d) incandescent lamp matrix;

(d) ride-sharing management;

(e) electromagnetic shutter;

(e) demand management.

(f) liquid crystal display (LCD) shutter matrix;

On the other hand Vehicle Highway Systems provide the
means for real-time traffic management which has proved to be
very cost effective. The components which are included in such
systems are the following:

(g) light emitting diode (LED) matrix;
(h) liquid crystal display (LCD) matrix (back-lit);
(i) cathode ray tube (CRT) signs (colour video).

19.3.5 Hybrid Types

(a) freeway and arterial management systems;

1

(b) motorist/driver information systems;

The following are the various types of hybrid displays:
(a) static sign combined with VMS;

(c) other advanced technologies, e.g. intelligent vehicle
highway systems (IVHS).

(b) electromagnetic flip disk with light source.

19.3.2 Types of Display

19.3.6 Control Systems

1

1

Control systems are used to manage VMS networks consisting
of non-manual types of VMS. Apart from allowing for the
change of messages, the management of a VMS network also
requires a message from the sign to the control centre
confirming the message that has been sent to the sign.

2

For any network to operate efficiently, knowledge of the status
of the network is of paramount importance. The selection of
messages can be achieved through:

Three types of displays are being used for VMS:
(a) light reflecting;
(b) light emitting;
(c) hybrid.

2

The application of the various types varies in level of
sophistication of all types. The lowest level of sophistication is
found with light reflective displays (ordinary road signs used as
VMS). The light reflective as well as light emitting displays also
represent the opposite side of the scale with regard to the
highest level of sophistication. Hybrid displays are a mixture of
both these technologies at any level of sophistication.
Examples of the different types of displays are shown in
Figures 19.2 to 19.5 (see also Volume 1, Chapter 9).

19.3.3 Light Reflecting Displays
1

The following are the various types of light reflecting displays in
order of increasing cost and level of sophistication, many of
which may be retroreflective:
(a) fixed with flashing beacons;

(a) fixed message selection - a matrix of message elements is
set up from which the operator can select elements to build
up an applicable message to be displayed; similarly
pictograms can be selected from a data bank of
pre-prepared pictograms; this control system has a number
of access levels which are all password-controlled to
ensure security of the system; change to, or addition of,
message elements should only be done by the systems
manager; or
(b) variable message selection - with this type of control
system messages can be created freely by the operator
using appropriately developed software.

(b) cloth;

MAY 2012

SARTSM – VOL 2

VARIABLE MESSAGE

PLANNING

19.3.2
19.3.7 Surveillance Systems
1

2

(iii) construction management;

Surveillance forms the backbone of the system. The better the
surveillance network, the better the service provided to the road
user through the VMS will be.

(iv) safety management;
(v) transport demand management;

Surveillance, however, consists not only of the detection and
reporting of incidents, but also of the validation of such
information. False or invalid information is one aspect which
can bring a VMS network into discredit very rapidly. The
following represent the more important detection, reporting and
validation systems available:

(vi) ride-sharing management;
(vii) ramp monitoring/control;
(b) lane control - information applicable to a specific lane is
presented on an overhead sign above each individual lane;
displays are either simple, showing an arrow or a cross, or
compact but more complex, showing an appropriate
pictogram;

(a) detection and reporting:
(i) public response;

(c) driver information:

(ii) radio broadcast monitoring;

(i) motorist information system;

(iii) regular ground patrols;

(ii) parking information system;

(iv) aerial patrols;

(iii) route planning systems;

(v) loop detectors;

(d) parking management:

(vi) environmental detectors;

(i) parking guidance;

(vii) video imaging detection (CCTV);

(ii) parking control;

(b) validation - information has little value if it has not been
validated; for VMS networks the following methods of
data-validation are used:

(e) other:
(i) public transport management system;

(i) visual/manual;

(ii) tunnel/bridge control;

(ii) electronic/automatic.

(iii) environmental information;

19.3.8 Communication Systems

(iv) toll gate control;

1

(v) special event.

2

A VMS network, however simple or sophisticated, is useless
without a communication system. Manually operated VMS
networks have to rely on verbal messages sent between the
control centre and the operator (person who changes
messages on signs) via radio (general broadcast or two-way),
telephone or visually.

19.3.10
1

The four major classes of VMS -Regulatory, Warning,
Guidance and Information - are similar to those of standard
fixed signs. Depending on the type of VMS, light reflecting or
light emitting, the signs shall have a similar appearance to their
standard counterparts or there may be a slight variation in
colour code to accommodate the technology used (see
Subsection 19.4.6).

2

The function of the different classes of VMS are as follows:

Automated systems require a higher level of communication
systems. Cable and radio provide such communication as
follows:
(a) cable: cable communication of the following types has
proved, over the years, to be the most popular:

(a) Regulatory Sign - the function of these signs is to inform
road users of the regulation applicable on the facility they
are using; such signs are legally enforceable by the
relevant authorities;

(i) owned cable network;
(ii) leased utility telephone cable;
(iii) leased utility private data cable;

(b) Warning Signs - the purpose of these signs is to warn road
users of dangerous situations or conditions ahead;

(b) radio:
(i) owned radio frequency;

(c) Guidance Signs - the role of guidance signs is to provide
the road user with information to assist in navigation to
reach a specific destination;

(ii) FastNet (Telkom);
(iii) radio paging systems;
(iv) cellular telephone.

(d) Information Signs - information signs are used to provide
the road user with important information to make the
journey safer, more relaxing and more efficient.

19.3.9 Fields of Application of VMS
1

VMS, due to its versatility, can be applied in a very wide variety
of fields ranging from freeway management to parking control
and public transport information systems, as follows:
(a) freeway traffic management:
(i) congestion management;
(ii) incident management;
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Classification of VMS

19.3.11
1

Positioning of VMS

The placing of VMS is very important for the success of VMS
systems and their level of efficiency. A number of factors play
an important role in the establishment of the preferred location
of VMS. These factors can only
(continued on page 19.3.8)
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Fig 19.1
Elements of a TOMS
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Fig 19.2
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Types of Mechanical VMS
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Fig 19.3
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Types of Electro-Mechanical VMS
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Fig 19.4
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Types of Electric and Electronic VMS
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Hybrid VMS
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(continued from page 19.3.2)

(g) monitoring of the sign and system (has message been
displayed and is system performing correctly);

be applied with a sound knowledge of the relevant
environment. The following information about the traffic in the
area where implementation will take place is required:
(a) traffic volumes;

(h) discontinuation of message display when no longer
required.
3

(b) traffic accident statistics;
(c) location of congested road sections;

19.3.13

(d) road sign inventory;

1

(e) future road improvements;

(g) incident detection procedures.

1

2

The questions listed below provide a checking process
designed to assist planners:

 what funds will be available for VMS?

Typical locations of where VMS should be positioned, or should
be expected to be positioned, are shown in Figure 19.6.

19.3.12

Checklist

 do displayed messages vary according to time-of-day, road
and environmental conditions and/or traffic conditions?

(f) area-specific traffic policies;

2

A flow diagram of the flow of data through the control centre is
shown in Figure 19.7.

Flow of Data Through Control Centre

The flow of data throughout the system should be well
co-ordinated and well-structured to ensure accuracy and
security (prevention of conflicting, non- applicable or
unauthorised messages).

 is power available in the vicinity of the VMS locations?
 what power consumption can be handled by the available
power distribution network?
 what technology is available in a reasonable distance from
the location of installation?
 how many messages need to be displayed?

The procedure from the moment an incident occurs until the
moment the message is displayed on the VMS, is as follows:

 is a VMS system required (central control) or will
stand-alone VMS suffice?

(a) receive data through available relevant detection process;

 how will surveillance or detection of conditions be done?

(b) verification of data for authenticity;

 how will the validation of detected or reported conditions be
undertaken?

(c) design the message/s to be displayed;

 what data communication network will suit the local
conditions best?

(d) select VMS to be utilised;
(e) convert data into electronic format;

 how extensively will the system be used?

(f) send data to VMS and/or Emergency Reaction Units
(ERU's);

 is the necessary information available for locating VMS?
 will VMS improve the safety conditions where it is intended
to be used?

VARIABLE MESSAGE
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Fig 19.6
Typical Locations of VMS
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19.4.1

WARRANTS
19.4

WARRANTS

19.4.1 General
1

As with any other system, the feasibility of the system depends
on a number of warrants. These warrants define the minimum
standards applicable which will make the implementation of a
VMS system feasible and affordable in terms of savings on
decreases in accidents, delays and congestion levels. A VMS
system is warranted if any one of the four warrants
discussed below is met.

19.4.2 Warrant 1 - Traffic Volumes
1

experienced on more than 70% of the road or for more than
four hours during a 12-hour period.

19.4.5 Warrant 4 - Other
1

Under special circumstances when unfavourable weather
conditions are a major problem causing regular traffic
congestion or accidents, and when a proper incident
management system is operational or is to be installed.

19.4.6 Checklist

When the traffic volume on any road exceeds 1600 passenger
car units per hour per lane (pcuphpl) for more than five hours
per day, or when traffic densities exceed 30 passenger car
units per kilometre per lane (pcupkmpl), VMS should be
considered as a traffic management measure.

1

The questions listed below provide a checking process
designed to assist planners and designers:
 has the necessary allowance been made on the budget for
a VMS system?

19.4.3 Warrant 2 - Traffic Accident Statistics

 have the necessary feasibility studies been undertaken?

1

 are the necessary traffic volumes available on the selected
routes?

VMS should be considered on roads where the accident rate is
in excess of one accident per million kilometres travelled or 15
accidents per kilometres of road length per year.

19.4.4 Warrant 3 - Level of Congestion
1

VMS should be considered on roads when the volume-capacity
(V/C) ratio exceeds 0,90 or when a level of service (LOS) "D" is
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 are accident statistics available?
 are there any specific prevailing environmental conditions
against which motorists need to be warned?
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DESIGN CONSIDERATIONS

19.5.1 General
1

The photometric and geometric (dimensional) requirements for
VMS are based on a number of functional requirements which
are covered in more detail below. These requirements, which
are as follows, are relevant to all road traffic sign design:

19.5.3 Legibility and Readability
1

(a) visual acuity of driver;

(a) conspicuity;

(b) reading time available;

(b) legibility and readability;

(c) number of other simultaneous driver tasks;

(c) comprehensibility;

(d) character size;

(d) credibility.

(e) character width to height ratio;

These aspects can be expressed in values of the required
visibility distance, provided details of the observer population
are known.

(f) dot size (matrix-type messages);
(g) spacing between characters.
2

Legibility is usually measured in the threshold distance at which
the sign becomes legible. In a comparative study done by the
Human Sciences Research Council (HSRC), it was found that
the visual acuity of South African drivers is lower than that of
drivers in the United States or the United Kingdom. For this
reason, standards with regard to factors affecting legibility
should allow for this.

3

(a) luminance contrast;

Readability is the reading and recognition of what was
observed. The measuring unit is time related and can be
applied to the road sign environment as the time required to
read and understand a displayed message. The following
factors have been found to affect readability:

(b) size of the sign;

(a) extent of message;

(c) luminance of the sign;

(b) character size;

(d) flashing lights on sign corners;

(c) character width to height ratio;

(e) colour of the sign;

(d) spacing between characters.

19.5.2 Conspicuity
1

2

Conspicuity of a sign is the extent to which the sign stands out
from its background regardless of the location of the sign in
relation to the point of fixation. This is also referred to as the
target value of the sign. The priority value of a sign relates to
certain attributes which determine the order in which signs of
equal target value are noticed.
The following are the most important factors affecting
conspicuity of a sign:

(f) placement of the sign;

19.5.4 Comprehensibility

(g) standardisation of signs.
3

4

5

6

Various factors affect the legibility or "the ease with which
something may be read" of a message. Of these the most
important factors, in no specific order, are:

1

The comprehensibility of a sign is the extent to which the sign is
understood and responded to by all drivers.

2

Although the flashing of a sign or part of it may improve the
conspicuity of a sign, it has a detrimental effect on the legibility
of a sign at distance, and should therefore be applied with
caution.

South Africa is a multi-lingual country with many of its people
not conversant in English, Afrikaans, Zulu or Xhosa (the more
widely spoken languages). It will be confusing and not viable to
have a message displayed in all four languages simultaneously
or one after the other. A single language, English, should be
used for the sake of getting drivers used to a less confusing
terminology (instead of using more than one language) and
because a substantial portion of the South African population
has an understanding of English.

3

The conspicuity of a sign can be significantly improved by using
a border around the outside of the sign, especially if
retroreflective material or a light emitting source is used. The
width of such a border has to relate to the spacing between the
characters and the edge of the sign face which should be
approximately 1,1 times the character height.

The use of pictograms (graphical signs) will overcome this
problem to a large extent. It may not, in all cases, be possible
to display the same sign as the static sign and the colour
coding might not be the same due to technological and financial
constraints, but this should not pose too serious a problem.

19.5.5 Credibility

Contrast between the foreground and background is the major
determining factor for target value or conspicuity. A further
contributing factor to improve conspicuity of a sign is to use
beacons on, or near, the sign face. Beacons used in this regard
should emit a yellow light and be located at, or near, each of
the four corners of the sign face or part of the sign to which
they relate. The minimum separation of any such beacons from
the edge of the display area (text or graphics) should be twice
the character height.

1

Various signs have various levels of conspicuity, depending on
the position in the hierarchy of signs. Thus regulatory and
warning signs will have a higher conspicuity than guidance or
information signs.
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The credibility of a sign is the value the message displayed on
the sign has to the driver. Factors that influence the credibility
of a sign are as follows:
(a) information accuracy;
(b) information reliability;
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DESIGN CONSIDERATIONS

(c) information not up-to-date;

3

Overhead signs could be mounted on overpass bridges if
structurally possible. Mounting on decks of bridges not crossing
the road at right angles, requires thorough assessment of
moments and torsion created by forces acting on the sign.

4

Interference by the sun (shining from behind the sign) should
be avoided as far as possible. In Figure 19.10 the sun
interference zone is shown as being 20 on either side of the
sign. VMS facing east or west could experience interference
from the sun all year round and while these conditions usually
coincide with the morning and afternoon peak hours, special
care should be taken to address this problem.

5

VMS facing the south will experience similar problems during
the winter months. This is due to the sun being behind or facing
the VMS. Special provision should be made depending on the
type of VMS technology used to accommodate interference
from the sun (e.g. variable illuminance levels, larger
back-boards, front illumination by day and horizontal and/or
vertical deviations).

(d) information/sign pollution;
(e) legality of sign.
2

A speed limit set at roadworks, experienced by road users to be
too low, will often be disregarded. If this happens frequently at
roadworks, even valid speed restrictions in future at such
locations will also be regarded as having a low, or no credibility
at all.

19.5.6 Colours
1

2

The colours displayed on VMS should conform to the colour
coding as prescribed in the Road Traffic Act, Act 93 of 1996. If
this is not practised, law enforcement will not be possible based
on the road traffic signs or information displayed on VMS.
The colour code for standard fixed signs as specified in Volume
1, Chapter 1, Subsection 1.4.4 will, due to the limitation of
certain technologies and the cost involved with others, not
always be possible to adhere to. Light reflecting VMS shall
conform to the colour code of standard fixed road signs. In
cases where it is financially not viable to reproduce the
standard colours for light emitting VMS, the sign face colours of
the symbol and its background may be reversed. This has the
effect that the background, which is by far the largest area on
road signs, need not be illuminated, hence reducing running
costs. The border of regulatory and warning VMS shall be
illuminated and shall be of the same colour as used for a
standard fixed sign. These colour requirements are covered by
Regulation 409(11) of the Road Traffic Act, Act 93 of 1996 so
that any sign complying with them will be enforceable.

19.5.7 Sign Display Mounting
1

2

The types of sign mounting which proved to be most effective
and popular are roadside and overhead mounting (see Figure
19.8). Roadside mounting is not recommended for three, four
and other multi-lane roads and should be avoided at all times
for dual carriageway roads.
The lateral and vertical displacements of signs are shown in
Figure 4.26 of Volume 1, Chapter 4. The positioning of the
signs in relation to the road user, is shown in Figures 19.9 and
19.10. Signs should always face the oncoming traffic directly.
Depending on the technology used for sign displays, slight
vertical and horizontal deviations could be necessary to
accommodate geometric road layouts and signface materials,
but a thorough assessment will be required before
implementation.
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19.5.8 Checklist
1

The questions listed below provide a checking process
designed to assist designers.
 will the sign stand out clearly against the background during
day and night time?
 does the sign need front illumination?
 is the sign intended for law enforcement?
 are the sign characteristics standard?
 are any additional measures required to make the sign
more legible at any time?
 what is the educational background of the average road
user?
 can the message be kept as short as possible?
 beware of sign pollution - can the amount of information on
the sign be read and understood by drivers?
 can the message be enhanced through the use of
pictograms?
 are the messages important enough to distract the attention
of the motorist from the road?
 if the sign is to be mounted with the sun behind, have the
necessary precautions been taken to ensure that the
message can still be read?
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Fig 19.9
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Fig 19.10
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19.5.5

Effect of Interference from the Sun (Ref.9)
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VMS ELEMENTS

19.6.4 Text Display

19.6.1 General
1

1

Text can be displayed on a VMS in a number of ways. Factors
such as policies of road authorities, traffic condition
requirements or financial constraints will have an influence on
the display layout.

2

Displays can be in the form of continuous arrays or modular
arrays (rectangular 7 x 5 modules) as can be seen in Figure
19.12. Figure 19.13 provides typical display layouts for various
applications.

3

(a) a text message;

The layouts which are used vary in size and composition and
could be in the form of the following:

(b) a symbolic or pictogram message; or

(a) block layout;

(c) a combination of symbol and text.

(b) separate lines (continuous or block);

VMS graphic displays are commonly arranged in a modular
manner, particularly those that are of the light emitting type.
This modular approach helps to standardise design,
manufacturing and maintenance procedures. The design of a
graphic display is affected by:
(a) pixel characteristics;
(b) module characteristics.

2

The message in a VMS graphic display can be given as:

19.6.2 Pixel Characteristics

(c) continuous display (able to display text as well as graphics);

1

(d) text combined with graphics section;

2

In the case of light reflecting displays the shape of the pixel
(smallest unit forming a light emitting or reflective source)
should be round. The reflective material used on the pixel
should comply with the relevant SABS specifications.
Pixel sizes of light emitting displays will affect the spacing
between characters. The minimum spacing between characters
should be the width of one column. More than one light source
can be used to produce a pixel, however, care should be taken
to ensure that glare and irradiation caused by a combination of
light source strength, number of light sources and pixel spacing
do not cause characters to become illegible.

19.6.3 Module Characteristics
1

2

Modules can be characterised in terms of size, form and
spacing. These factors are comparatively simple to define for
text messages, but may require extra care if the truest possible
representation of a regulatory or advance warning sign is to be
incorporated into the range of displays which a specific VMS is
designed to cover (see Subsection 19.6.5 and Figure 19.11 for
details of standard pictograms).
The size of a module which accommodates a single character
should be made up of seven pixels vertically by five pixels
horizontally (7 x 5 module). The minimum physical size of the
module depends on the size of the character required. This is
mainly dependent on the operating speed of the traffic in the
vicinity of the sign location. The size of characters, based on
operating speed alone, varies between 90 mm and 500 mm for
speeds between 60 km/h and 120 km/h respectively. The
factors affecting module/letter size are as follows:

(e) graphics section alone.
4

The font to be used on all VMS, is shown in Figure 19.14. Only
upper case characters should be used on VMS since lower
case characters cannot be properly displayed on a 7 x 5 matrix.

5

The minimum spacing between characters should be
equivalent to a single column of inactive elements (pixels) or
15% of the letter height.

6

To distinguish clearly between word and letter separation,
words should be separated by a minimum of two columns of
inactive elements (pixels).

7

The minimum vertical line separation should be three lines of
inactive elements (pixels).

8

The character height is dependent on the nominal legibility
distance, and the operating speed of the relevant road. The
following table allowing for all applicable factors, should be
used to establish the applicable character heights:
- 250 mm;

(b) 60 km/h - 80 km/h

- 330 mm;

(c) 80 km/h - 100 km/h

- 420mm;

(d) 100 km/h

- 500 mm.

19.6.5 Symbolic Display
1

(a) traffic operating speed;

If pictograms (Figure 19.11 provides typical examples) are
displayed either on a separate graphics display area or in the
main display area (continuous matrix displays) the minimum
size of such an area should be 40x40 pixels, however, a 64 x
64 graphic display is preferable.

(b) sign environmental background;

19.6.6 Symbols to be Used on Non-Matrix VMS

(c) sign position (roadside/overhead);

1

(d) length of message displayed.
3

(a) 60 km/h

The form and spacing of modules should be such that they are
rectangular, consisting of 7 x 5 matrices. No slanting of
characters is permitted. Characters should be separated by at
least one blank column of pixels. The spacing of words should
be a minimum of two columns of blank pixels. For continuous
displays at least three rows of blank pixels should separate text
lines.
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All signs used on non-matrix displays should be in accordance
with the standard fixed road signs as provided in the SARTSM
and current Road Traffic Act.

19.6.7 Symbols to be Used on Matrix VMS
1

Symbols (examples shown in Figure 19.11) used on
matrix-type displays could differ slightly from their standard
fixed counterparts due to certain hardware and other
technological
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19.6.2
constraints. These constraints should not be permitted to
over-rule the symbol size guidelines given in Subsection 19.6.5.

Any message not in line with this specification will lead to VMS
losing their credibility. Typical words/messages which are
permitted on VMS are shown in Figure 19.16. No advertising of
any kind should be displayed on VMS. This includes the display
of logos, etc. Advertising on VMS of any kind reduces the
credibility of road signs.

19.6.8 Characteristics of Messages
1

2

3

To keep in line with international standards only messages in
English should be used. This will furthermore have a positive
effect on the cost involved with VMS and will also
accommodate the problems associated with the multi-language
situation existing in South Africa.
The length of a message is limited to the amount of information
which could be read and understand by drivers in a maximum
of eight (8) seconds (see Figure 19.15). The maximum number
of bits of information allowed per message can be calculated
(one bit equals one word of less than eight letters see Volume
1, Chapter 4, Figure 4.27).
In overseas studies it has been found that the length of lines
should not be longer than 18 characters and with a maximum
of eight words. It has been found that longer lines on signs
cause reading and interpretation problems, thus causing signs
to lose their impact and effectiveness. Messages longer than
18 characters should be accommodated by using a multi-line
display (not more than three lines), vertical scrolling of data or
by alternating pages (maximum two pages per message). The
maximum of eight words should under no circumstances be
exceeded. It is important that information should be displayed
long enough to be read and understood. This has been found
in studies to be at least one second per word (see Figure
19.15).

1

Deviation from the standards set in this chapter could only be
allowed if adequate proof of the need for, or effectiveness of,
the proposed deviation can be supplied.

19.6.11
1

Deviation from Standards

Checklist

The questions listed below provide a useful checking process:
 how many messages need to be displayed?
 what is the operational speed in the vicinity of the sign
location?
 do the symbols used on VMS conform to the laid down
specifications?
 where possible, is text only being used to enhance the
message conveyed by pictograms?
 are messages being kept short?
 have messages which could be perceived as
advertisements or logos been used - remember, deviation
from standards causes confusion which creates a hazard?
 will the message be legible, specific and understood?
 will motorist be able to take the required action safely and
timeously?

19.6.9 Type of Information Displayed
1

19.6.10

Information displayed should only be of a traffic related nature.
Traffic slogans (e.g. buckle up, drive safely, etc.) should not be
displayed as these are recognised by drivers as advertising.
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Fig 19.11
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Typical Symbols for Pictograms
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19.6.4

Fig 19.12
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Module Layout – Matrix Arrays
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19.6.5
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Fig 19.13

Display Layouts
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19.6.6

Fig 19.14
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Font for a 7 x 5 dot Module
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Fig 19.15
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Minimum Reading Times for Short Word Messages
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Fig 19.16
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Typical Messages to be Displayed
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19.7.1

APPLICATIONS OF VMS
19.7

TYPICAL EXAMPLES OF VMS

19.7.1 General
1

VMS applied in traffic related situations is still rare in South
Africa with limited local examples available. However,
examples of typical VMS and VMS-applications from Europe
and the United States of America are given in Figure 19.17 to
Figure 19.22, as follows:
(a) Figure 19.17 Example of Fibre Optic VMS (limited
message);
(b) Figure 19.18 Example of Overhead-mounted LED VMS
(multi-message);
(c) Figure 19.19 Example of Overhead-mounted Fibre Optic
Lane VMS (limited message);
(d) Figure 19.20 Example of Horizontal Rotating Prism VMS
(limited message);
(e) Figure 19.21 Example of Vertical Rotating Prism VMS
(limited message);
(f) Figure 19.22 Example of Overhead-mounted Text/Graphics
LED VMS (multi-message).

MAY 2012
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Fig 19.17
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Example of Fibre Optic VMS (Limited Message)
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APPLICATIONS OF VMS

Fig 19.18
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Example of Overhead-mounted LED VMS (Multi-Message)
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Fig 19.19
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Example of Overhead-mounted Fibre Optic
Lane VMS (Limited Message)
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19.7.5

APPLICATIONS OF VMS

Fig 19.20
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Example of Horizontal Rotating Prism VMS (Limited Message)
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Fig 19.21

Example of Vertical Rotating Prism VMS (Limited Message)
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19.7.7

APPLICATIONS OF VMS

Fig 19.22
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Example of Overhead-mounted Text/Graphics
LED VMS (Limited Message)
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SPECIFICATIONS
19.8

SPECIFICATIONS

19.8.1 General
1

19.8.3 Light Reflecting VMS

SANS Standard Specification 1519-1: 2006 Road Signs - Part
1: Retroreflective Sheeting Material is relevant for all light
reflecting VMS. There is no specific Code of Practice for light
emitting VMS in South Africa. For this purpose the standards
set out in the CIE-report CIE 111 - 1994, will be applicable.

19.8.2 Photometric Performance of VMS
1

2

1

Retroreflective properties of these signs shall comply with
SANS 1519 - 1: 2006 Part 1. The colour boundaries for normal
and retroreflective colours when new, and after weathering, are
shown in Figure 19.23. This is covered in more detail in Volume
1, Chapter 1, Subsection 1.5.7.

2

The luminous intensity during night time hours should be
decreased by a factor of ten to prevent glare and irradiation.

All VMS displays fall into one of two categories:
(a) light reflecting signs; or

19.8.4 Light Emitting VMS

(b) light emitting signs.

1

The specifications for light emitting signs as set out in Technical
Report CIE 111 - 1994: Variable Message Signs, shall be
applicable to all light emitting signs used in South Africa
(Testing and Evaluation is covered in Section 19.10).

2

Luminance and irradiation compensation values are given in
Figure 19.24 and the luminous intensity distribution in Figure
19.25. More detail on the contrast measurement is provided in
Section 19.10.
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Light reflecting signs use an external light source to make the
sign visible, whereas light emitting signs operate by using an
internal light source to make the sign visible. With regard to the
photometric characteristics, VMS shall comply with certain
specifications which are discussed briefly below and in depth in
Section 19.10.
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SPECIFICATIONS

Refer to SANS 1519-1: 2006 and SANS 1519-2: 2004 for specifications and colour co-ordinates

Fig 19.23

Chromaticity Chart for Light Reflecting Displays
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Fig 19.24
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Luminance and Irradiation Compensation for
Light Emitting Displays
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Fig 19.25
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Luminous Intensity Distribution for VMS
SARTSM – VOL 2
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19.9.1

MAINTENANCE
19.9

MAINTENANCE OF VMS

19.9.1 General
1

(i) sufficient spares should be carried by the maintenance
authority for components with a high failure rate to speed
up replacement.

19.9.3 Checklist

19.9.2 Typical Maintenance
1

(h) inoperative pixels (LEDs, bulbs, disks, etc.) should be kept
to less than 2%;

Since VMS are usually mounted on overhead gantries,
provision should be made in the design of the supporting
framework to allow access to the signs for maintenance. The
design of the VMS should be such that the average component
failure rate will be less than once per year.

For the proper operation of a VMS system, the following
important maintenance features should be kept in mind:

1

The questions listed below provide a checking process
designed to assist maintenance units:
 are the resources available for the maintenance of the VMS
to be undertaken in-house?

(a) VMS housing should be moisture and dust free;
(b) provision should be made to prevent extreme temperatures
in the housing and to maintain temperatures within the
component limits;
(c) all doors should be tamper free and vandal resistant;
(d) the design of the housing should be such as to allow easy
access to all components, assemblies and parts requiring
routine maintenance;
(e) all moving parts (5% annual disk pivot "locking" on
reflective disk displays) should be maintained on a regular
basis;

 has provision been made to carry adequate spares?
 what has been done to safeguard installations from
lightning and electrical surges?
 are there any special protection precautions with regard to
environmental conditions that need to be considered?
 will the materials used for the signs and housing withstand
the elements?
 will it be safe to do maintenance on the signs once
erected?

(f) provision should be made in the design to prevent any
panels, doors, or other objects falling onto the road during
maintenance;

 have the necessary precautions been taken to allow the
safe and unobstructed flow of traffic while maintenance is in
progress?

(g) light sources on VMS (incandescent displays, fibre optic
displays and sign face illumination) have a limited life and
require regular checking and replacement;

 has a proper maintenance programme been prepared?
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