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No citation is required when generalising people’s feelings for 
traffic lights that are not functioning. Faulty traffic lights can 
add more than an hour’s delay to a trip during peak time traffic, 

depending on the situation of the intersection. Consider how much 
damage this causes to the economy - the unnecessary fuel consump-
tion, critical working hours lost, and the frustration and increased 
stress levels of motorists. Although attempts have been made to 
alleviate the traffic congestions where traffic lights are faulty, there 
is currently no viable temporary replacement for a faulty traffic light. 
Too few 'points’ people' are available to regulate the traffic in such 
circumstances and it cannot be expected of them to regulate traffic 
in extreme weather conditions.

Traffic congestion in metropolitan cities is, bluntly put, generally 
terrible. IBM’s Global Commuter Pain Survey [1] notes that traffic 
comes in a variety of forms, the ‘stop-and-start’ kind being the worst. 
The same study also reveala that drivers in Johannesburg seem to 
be ‘particularly vexed’ when it comes to stop-and-start type traffic. 
Traffic congestion has a variety of causes: Accidents, poor driving, 
road works and traffic light outages. 

When a traffic light system malfunctions, it normally takes a while 
[measured in hours if not days] before it is repaired. In the meantime 
motorists become frustrated as they lose time in traffic, and start to 
fatigue - causing a marked deterioration in the motorists’ driving 
performance. Motorists’ frustrations are typically exacerbated by the 
same old (repetitive) story of a flashing red traffic light causing (once 
again) significant delays.
The solution presented in this article seeks to change that ‘same 
old story’. In Gauteng more than seven traffic lights are out of order 
daily according to a news24 traffic report [2]. Some intersections are 
quite infamous for their traffic lights (or lack thereof). After some 
investigation into why traffic lights malfunction it was found that the 
most likely reasons are cable theft, system resets, weather contribu-
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Traffic lights in Gauteng, South Africa, are a nightmare! These authors propose a cost-effective – but robust – solution which is portable 

and capable of easy and speedy  installation.

tory factors and parts’ failures. All of the latter require technicians 
to repair the malfunctions which can take anything from a couple of 
hours to a week.

Solution

The authors have developed a Temporary Traffic Light Solution 
(TTLS) that is cost-effective, portable, quick and easy to install. The 
solution consists of water-proof, battery-powered traffic light face 
plates (called TTLS nodes) used to cover the malfunctioning set of 
traffic lights. The TTLS fits onto existing traffic lights by means of a 
faceplate that fits over the existing sun cover, eliminating the need 
for its own sun cover. As an additional feature, the TTLS can strap 
onto stop street signs as well (see Figure 1).

Figure 1: TTLS Node fitted onto an existing traffic light.
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Abbreviations 

The authors have developed a Temporary 
Traffic Light Solution (TTLS) that is cost-effective, 
portable, quick and easy to install. The solution 

consists of water-proof, battery-powered traffic light 
face plates (called TTLS nodes) used to cover the 

malfunctioning set of traffic lights.

By making use of the existing traffic light’s mast, costs are reduced. 
This integration also helps prevent any confusion to motorists as 
there is still only one traffic light, in the same position, to which they 
need pay attention. The TTLS system would appear to be a normal 
traffic light from the motorist’s perspective.

Multiple TTLS nodes are connected together in a local private 
wireless network to function as a synchronised system, without the 
need to use cables across the intersection. In a TTLS system, one 
node will serve as the master of the system and coordinate the other 
nodes to follow the correct signal sequence (see Figure 2).

Figure 2: Internal components of the TTLS node.

The thin profile of the TTLS nodes makes it easy to transport on a 
motorcycle to enable installers to cut through the traffic congestion 
on the way to the faulty traffic light intersection (see Figure 3).

Figure 3: An illustration of an installer going out, on a motorcycle, to install 
TTLS nodes in a faulty traffic light intersection.

When attending to a faulty traffic light intersection, a TTLS technician 
would place the covers over the existing traffic lights and power them 
‘on’. The TTLS is powered by means of internal batteries. 

The set-up of the TTLS system is done via a smart phone. It is 
envisioned that at least two TTLS technicians will be needed dur-
ing the set-up so that, as one technician manages the flow of traffic 
through conventional means, the other is available to set up the TTLS. 

The expected up-time for a set of installed TTLS is approximately 
24 hours - during which it will provide assistance to the motorist 
whilst the current traffic lights are being fixed. There are no SIM cards 
or expensive parts used in the TTLS, ensuring that there is minimal 
incentive for criminals to steal it.

Reliability

Priorities of traffic lights are functionality and reliability. A solution 
which is not reliable would defeat the purpose of the TTLS as the 
same problem could persist. To ensure TTLS reliability:
• It has a robust private wireless network protocol which contains 

a strict set of synchronisation rules
• The only time the TTLS nodes accept instructions from the in-

staller, is during initialisation phase through a secure connection
• A secondary wireless network with a custom protocol is used for 

inter node communications
• ‘Watch dogs’ and ‘hand shaking’ are used to ensure that no cross 

direction takes place
• In case of an error, the recover sequence will start automatically
• TTLS nodes are designed to function up to 60 m.

The cost of the TTLS system is kept low by not using high value tech-
nologies. Technologies such as solar panels, rechargeable batteries, 
GSM or GPS may add more functionality, but could easily increase 
the cost of a TTLS design. Also, with the use of non-standard, non-

GPS – Global Positioning System (or Satellite)
GSM – Global System for Mobile Communications
TTLS – Temporary Traffic Light Solution
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reusable components, it would discourage criminals from stealing 
or vandalising the TTLS system.

Safety

In addition to the economic harm that traffic outages cause, the safety 
risk of traffic light outages is also of utmost concern. Therefore, the 
TTLS was designed to be as safe as possible. During the set-up is the 
only time when a connection can be made to the TTLS, there after 
the connection is disabled. This is a safety feature that ensures that 
the network is not accessible for anyone who wishes to tamper with 
the traffic lights.

The TTLS traffic light nodes communicate wirelessly on a custom 
protocol so that it, too, cannot be accessed by potential attackers. The 
host and the nodes of the TTLS act as a watchdog timer that times 
out if it does not pick up all the traffic lights in three seconds. If this 
occurs, all the traffic lights are returned to the default state (flashing 
red). Should a node or the host come back online, the system will 
detect this and start up again. This feature has been encoded ex 
abundante cautela.

The TTLS has a typical range span from 30 – 60 metres not to 
flood the wireless channels. The host communicates with its nodes 
in 50 ms intervals and contains all the controlling logic. When the 
host has completed a ‘handshake’ procedure with each individual 
node, it updates the status. 

If a node has not updated for some unknown reason the host 
tries to get the specified node status up to date. If it fails to do so, the 
watch dog timer kicks in and all the lights return to the default state. 
This safety protocol ensures that no cross traffic may simultaneously 
enter an intersection.

Conclusion

Further application can be extended to offer a way of ‘ensuring’ that 
traffic light intersections are functional during large concerts and 
sporting events by event-organisers, to prevent spectators from being 
late or being stuck in traffic for hours after an event.

The TTLS has been patented and the next phase will be market-
ing the TTLS alternatively approaching government for the ultimate 
leasing or sale to the benefit of the public as a whole.

Further uses for the TTLS include turning ‘stop-sign intersections’ 
into intersections with temporary traffic light functionality, where the 
traffic is congested. 

The TTLS is a coherent solution designed for the challenges road 
users and local municipalities face every day. 
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