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Over the past few years, we have seen increasing use of ArƟficial Intelligence (AI) in equipment and 
systems used for traffic management. However, at this point, their applicaƟon is rather sporadic and 
lacks a cohesive approach to their use to achieve a strategic implementaƟon. Most vendors have 
been using AI for specific applicaƟons and to provide addiƟonal capabiliƟes to their products, but we 
are now starƟng to see the emergence of larger scale systems implementaƟons.  
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But as traffic engineers, what are the issues we should be thinking of using AI to 
provide soluƟons for? 

The major areas of concern facing the sector over the coming years are largely split across the 
following five topic areas: 

1. We are facing a huge skills shortage across the whole highways sector, and in parƟcular 
within the traffic systems field. AI has a huge potenƟal to revoluƟonise the effecƟveness of 
traffic management, by overcoming many of the resourcing constraints most highway 
authoriƟes are experiencing due to having far smaller teams than were common a decade 
ago.  

2. The whole reason for traffic systems is to balance the issues of the safety and efficiency of 
traffic flows, but this can be difficult to achieve with increasing levels of congesƟon and 
changing traffic paƩerns over the course of the years. This is also becoming parƟcularly 
exacerbated by changing prioriƟes for the use of our road network, such as the prioriƟsaƟon 
of acƟve transport modes resulƟng in the reapporƟoning of road capacity away from 
tradiƟonal vehicular traffic. 

3. The reducƟon of carbon emissions and improving air quality are criƟcal goals for the 
transport sector. ImplemenƟng effecƟve soluƟons for this are at best problemaƟc, for 
tradiƟonal traffic systems because they were not designed with these goals as part of their 
primary funcƟonality. The increasing use of IoT based technologies to provide high levels of 
environmental data granularity would benefit from the use of AI to implement far more 
dynamic methods of control to alleviate issues.   

4. Most highway authoriƟes are highly constrained financially, so need to make the best use of 
their highway assets to deliver their statutory requirements. Austerity measures resulted in 
much of the technology estate used on highways degrading, due to a lack of funds to 
implement modernisaƟon programmes to replace life-expired equipment and to periodically 
re-validate the operaƟon of installaƟons.   

5. The emergence and adopƟon of new technologies will be a key to the advancement of ITS 
infrastructure over the coming decades. We know that advanced technologies, such as 
connected vehicles, will have the biggest impact ever seen in the history of ITS infrastructure. 
A key element will be major changes to the architecture of technology systems and a huge 
increase in the quanƟty and type of data available to assist in the management of traffic.  

 

There are of course many nuanced issues which surround the problems facing traffic systems over 
the coming years, but the five topic areas above form the major issues that should be addressed as a 
maƩer of urgency, and for which a variety of ArƟficial Intelligence features are being produced to 
help tackle.  

We can’t just hope that Connected, Automated and Zero Emissions vehicles will somehow solve all 
the issues we face on a daily basis across the road network. However, AI will not be a panacea to 
immediately overcome all these issues, it will need to be used in an educated and intelligent manner 
to start achieving soluƟons for these problemaƟc areas, whilst at the same Ɵme recognising the 
uncertainty of the emerging technology landscape over the next decades.  
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So, what should we be considering within the traffic systems sector to get the 
maximum strategic benefits from this emerging technology? 

Obviously, we are hoping that AI will be able to make sense intelligently of the ‘data lakes’ which will 
be produced as part of the variety of emerging technologies. The sheer volume of this data would be 
problemaƟc for current systems to use, and wholly beyond the capabiliƟes of human operators to 
comprehend and respond to efficiently. Using predicƟve analyƟcs, AI should be able to use both 
historical informaƟon and machine learning to predict traffic paƩerns and respond accurately to real-
Ɵme data used to opƟmise the operaƟon of the traffic systems.  

With the prioriƟsaƟon of users changing away from private vehicular traffic to pedestrians and acƟve 
transport modes, one parƟcular area where AI could be leveraged to enhance capabiliƟes is to 
provide network wide pedestrian and cycle flow measurements in a similar vein to how Scoot uses 
vehicle detecƟon. This could provide the ability to treat acƟve transport modes in a much more 
strategic manner than the current situaƟon, where the vast majority of sites simply rely on presence 
detecƟon, which is reacƟve to demand being placed without any foresight of pedestrian or cycle 
movements.  

We should also be looking to enhance safety by using the technology in new and innovaƟve ways to 
quickly and accurately idenƟfy incidents across all modes of transport. This should alert authoriƟes 
to provide a relevant response and modify the operaƟon of the traffic systems to protect those 
effected by the issue and where feasible, to re-route traffic away from the area of the incident. 

AI should also be able to provide assistance to opƟmise the movements of public transport across 
our ciƟes, by making informed decisions to implement priority features where required in an 
intelligent manner.  

These systems should also be used to reduce the environmental impact of transport using real-Ɵme 
opƟmisaƟon of traffic flow to reduce unnecessary vehicle idling at signalised juncƟons and providing 
informaƟon to vehicle navigaƟon systems to achieve the opƟmal route for each journey.  

They should also provide informaƟon freely so that real-Ɵme informaƟon is available to the public, 
including through third-party apps, so that they can make informed decisions about the journeys and 
have confidence in this informaƟon so that it encourages users to make healthy choices for their 
movements, including promoƟng acƟve transport, micro-mobility plaƞorms, Mobility as a Service 
(MaaS) and public transport.  

 

What do we need to look out for when implemenƟng these new systems? 

IntegraƟon of both emerging technologies and legacy systems will inevitably throw up lots of issues, 
especially as we need to plan for features which we haven’t even thought of yet! The whole manner 
of ITS infrastructure is likely to change to such an extent that we need to plan for this so that we 
reduce aborƟve investments in short-term soluƟons. We are already seeing how some equipment 
which is sƟll being installed could become redundant before it is life-expired, something that has 
been happening in tech for some Ɵme, but which we are not used to in traffic systems.  

We are also seeing how our tradiƟonal ‘heavy engineering’ approach to soluƟons will gradually move 
to much lighter equipment deployments, this is a result of ongoing processing advancements of 
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micro-computers along with vast improvements in wireless communicaƟons and baƩery 
technologies. This will result in the adopƟon of IoT and similar equipment, but in itself then also 
increases the risk of cyber-aƩacks. This illustrates that the wholehearted reliance on digital systems 
for traffic management will require that robust cybersecurity measures are in place to protect these 
systems.  

With the vast amount of data being used and generated by transport systems, we will need to ensure 
that privacy and ethical concerns are always at the forefront of our thoughts when implemenƟng 
these systems. It is essenƟal that ethical concerns are addressed from the start, ensuring privacy is 
maintained, and that bias isn’t allowed to negaƟvely impact any segments of the populaƟon.  

 It is therefore important that AI systems are transparent and explainable, allowing stakeholders to 
understand how decisions are made and to create frameworks for accountability that define who is 
responsible for AI system decisions and outcomes. 

The use of these advanced systems should also be opƟmised to allow them to work with other Smart 
City applicaƟons, so that transport is at the very heart of the digital management for our ciƟes.  

It is likely that changes in statutory requirements from Government will impinge in this area, as a 
sector therefore, we will need to engage with poliƟcians to lobby for policy decisions that support 
and drive the transiƟon to allow emerging mobility technologies to be used effecƟvely. 

 

With wide ranging concerns about transport technology in recent years, how do 
we bring the public along with us through this transiƟon? 

A lack of public acceptance of technology deployments for Smart Motorways and LEZ in London 
illustrate the care needed before new features are deployed. Unfortunately, the level of distrust for 
technology used in transport will also not be helped with proposals for Road User Charging. As an 
industry we therefore need to ensure that AI used for traffic systems isn’t perceived to be a ‘Big 
Brother’ implementaƟon for intrusive surveillance and monitoring.  

It is criƟcal that the use of these systems is understood by users and that their presence provides 
clear advantages to them that they can recognise and value. We want to ensure that we avoid the 
sight of members of the public cuƫng down poles or bad media stories about the use of these 
faciliƟes.  

ArƟficial Intelligence (AI) has the potenƟal to significantly enhance traffic management systems. By 
leveraging AI, we can look to tackle issues of skills shortages, improve safety and efficiency, provide 
environmental and financial benefits and to make the transiƟon to using other emerging 
technologies across the transport and Smart CiƟes fronts far easier to integrate.  

We just need to be mindful of the potenƟal piƞalls for AI’s use, and as an industry undertake a mulƟ-
faceted approach to explaining to the public, media and poliƟcians how its use will provide benefits.   

 

To find out more about these issues, visit the ITS Now website at www.ITSNow.org or have a look at 
the associate YouTube Channel at www.YouTube.com/@ITSNow.   

For consultancy queries, please visit www.AlistairGollop.com. 


