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These days, clogged roads and heavy traffic are the new normal. On networks of roads, traffic 

congestion results in slower speeds, longer travel times, and increased vehicle queuing. Cities 

are growing faster than they can support, making it impossible for them to develop further 

by building more roads and infrastructure. Even while it will never be fully gone, traffic 

congestion can be controlled to shorten delays, keep speeds up, and increase the 

predictability of travel times. 

Technology is crucial in managing the road and traffic systems with the best resources 

available in such a situation, making our lives easier. On the other hand, a combination of 

information and communication technology is employed to regulate traffic in order to reduce 

traffic congestion on the roadways. A "Smart Traffic Management System" is the name given 

to the technology-enabled traffic control. 

 

Smart/ Intelligent Traffic Management System (S/I TMS) 

Smart Traffic Management is a system that controls traffic flow through the metro region in 

response to demand using centralised traffic signals and sensors. Additionally, the main goals 

of STMS are to reduce vehicular pollution, monitor and manage speeds, enforce traffic laws 

and regulations, and control regular traffic congestion. 

The most recent developments in Internet of Things (IoT) technology, including sensors, 

cameras, networking hardware, and wireless applications, are used by STMS, which are 

automated systems. By dynamically modifying control mechanisms including traffic signals, 

motorway on-ramp metres, effective public transportation lanes, highway message boards, 

and speed limits, IoT systems can increase safety and optimise traffic flow. 

Elements of an intelligent traffic management system 

Once upon a time, a traffic safety baton swing was sufficient to control a busy crossroads. 

With more automobiles on the road, however, we need more intelligent systems. 

An advanced traffic management system (TMS) is a context-aware solution that utilises real-

time data from connected road infrastructure and predictive analytics to coordinate traffic 

across urban arterials. 



Together with wireless urban connection, this traffic control software serves as the 

foundation for the construction of an intelligent transportation management system. 

ITS traffic systems are primarily concerned with enhancing the throughput and safety of urban 

roads using adaptive controls and analytics. 

Managing traffic congestion is not simple, as the last fifty plus years of focused effort have 

shown. Numerous known and unpredictable aspects, such as city layouts and spontaneous 

protests, make urban transportation planning difficult. 

Intelligent traffic systems as a concept are intended to give traffic management with real-time 

and forecast information regarding traffic flow speeds and traffic congestion/incidents. In 

reality, however, the success of such project’s rests heavily on a city's capacity to overlay a 

virtual management layer on its physical traffic infrastructure. 

 

Figure 1- Process Flow of Intelligent Traffic Management System 



Main elements of an intelligent traffic system 

 

The following are the top six intelligent traffic management characteristics that urban 

planners will strive to obtain in the next decades. 

1. Video traffic detection systems with edge processing capabilities 

Traffic management is susceptible to the butterfly effect - a phenomena in chaotic systems 

(urban traffic) in which a little change in conditions (one jaywalker) can have repercussions 

throughout the entire system (major congestion across town). 

Hardware Software 

IoT road sensors including: 

• RFID (radio frequency identification) or 

AIDC (automatic identification and data 

collection) tags 

• Temperature sensors 

Air quality sensors 

Cloud computing and edge processing 

capabilities: 

• Traffic data platform/data lake 

• Cloud-based traffic control systems 

• Geographic information systems (GIS) 

All supporting transportation apps 
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• Optical character recognition (OCR) 
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systems 
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Edge devices — chips on edge nodes for faster 

data processing 

 
 



• Urban planners require additional eyes on the ground to: 

• Receive real-time updates on traffic conditions 

• Detect and respond quickly to occurrences 

• Implement preventive actions proactively 

You cannot catch every butterfly (or force everyone to respect the traffic rules). But it is 

possible to establish an atmosphere in which a single occurrence does not halt the entire 

traffic system. 

Implementing networked video detection systems in key locations of the city is a potential 

strategy for achieving the aforementioned objectives. Then, combine them with technologies 

for managing traffic in real time. 

Modern traffic incident management (TIM) systems are driven by: 

• CCTV cameras with HD footage that are connected 

• Capabilities in computer vision for picture detection and recognition 

• Local visual processing on edge processors minimises latency. 

• Cloud connectivity and GPS-based communication for update delivery 

This configuration allows you to: 

• Detect issues as they occur, such as car accidents, roadblocks, unlawful parking, reckless 

cyclists, and careless pedestrians. 

• Instantaneously transmit notifications to the intelligent traffic management system 

• Program or automatically perform a series of follow-up activities, including dispatching 

emergency personnel, adjusting traffic signal controls in the region, rerouting public 

transportation, and informing surrounding drivers. 

Near Ontario, the Canadian startup Miovision tested a comparable technology in the 

Waterloo region. The technology delivered real-time traffic data to local traffic managers in 

the monitored area. Minutes after identifying an accident at a major crossroads, the 

technology informed urban planners and provided them with footage of the incident 

captured in real time. The team might then offer a prompt response and redirect traffic away 

from the impacted region to minimise further congestion. 



2. Advanced safety and pollution analytics 

A sophisticated traffic management system can do more than just flash the green light at the 

appropriate time. It can also contribute to the design of safer and greener urban areas.  

Such systems can expedite the achievement of ambitious carbon-neutral transportation goals 

by providing urban planners with real-time impact data, such as: 

• Local air quality and pollutant levels 

• CO2 emissions per travel 

• Traffic volume and speeds under various weather conditions 

• Damage to road infrastructure caused by hurricanes, flooding, etc. 

• Performance of an asset under extreme conditions, such as heat waves or icing 

• Dangerous driving conduct, such as abrupt braking or rapid acceleration 

The aforementioned information can be gathered by sensors and preprocessed on edge 

devices. The data can then be transmitted to a cloud-based traffic analysis centre for 

additional examination. On the basis of the gathered intelligence, you can issue more 

sustainable transportation rules and regulations. 

As part of its ambition to become the first CO2-neutral city in Europe by 2025, Copenhagen is 

already trying a similar approach. During rush hour, the local government has updated its 

traffic management system to prioritise public transportation. In addition, they are 

investigating dynamic traffic light programming to limit the number of idling and polluting 

vehicles at junctions. 

Not only has Copenhagen reduced pollution, but it has also sped up travel; the average speed 

of vehicles and buses has improved by 4 percent and 9 percent, respectively. 

Implementing high-performing and sustainable traffic management systems hinges on your 

ability to get real-time traffic feeds and analyse them using sophisticated analytics. This work 

is technically challenging but achievable. 

3. Predictive traffic planning 

On the surface, traffic networks may appear chaotic. However, an experienced manager can 

recognise recurring patterns: 



• Regular origin–destination trips 

• Problematic crossroads 

• Narrow, congested roadways 

• crowded streets with low traffic volume 

• And other areas of the city where navigation becomes challenging. 

A sophisticated traffic management system can help you find problem locations more 

quickly and predict where traffic congestion is likely to occur under certain conditions, such 

as during a heavy snowfall, following a planned event, or due to a probable road accident. 

Similarly, predictive traffic planning capabilities are required to estimate transportation 

network performance during planned events, such as scheduled construction work or 

significant public gatherings. In urban planning, this is the beauty of big data analytics. You 

may evaluate the capacity of your traffic network and model various responses to daily 

occurrences and unanticipated events. 

4. Smart junction management 
Congestion and accidents regularly occur at road intersections, making them the most significant 

pressure points in cities. 

Again, a mix of sensor technology and AI transportation algorithms can help make crossings safer. 

Add the following controls to your intelligent traffic systems to accomplish this: 

• Turning motion is dependent on junctions. This information can aid in interpreting traffic flows 

and optimising signals. In addition, it can help you determine when and why accidents occur and 

build alternative controls that reduce the temptation to breach the rules. 

• Dynamic optimization of traffic signal timing. You can implement dynamic controls during rush 

hours and seasonal events, and you can enable users to build bespoke controls in accordance 

with city regulations or safety planning decisions, if you have the necessary data. 

Vivacity Labs assisted Manchester in designing and deploying an AI-controlled smart intersection 

system. Using sensors and cameras, officials in Manchester may detect anonymously various 

categories of road users and adjust traffic lights at intersections. Depending on the situation, they 

can favour public transportation, bicycles, or pedestrians. Additionally, the acquired data can be 

utilised to simulate traffic flow at a variety of interchange configurations. 

5. Electronic Road pricing and toll collection 

Optimization of traffic flow is vital for reducing congestion. But this approach will fail if the 

number of single-occupant automobiles on the road continues to rise. 

Urban planners have developed two ways for lowering the number of cars on the streets: 



• Improve the MaaS transit experience to entice more individuals to use public 

transportation. 

• Increase the cost of cruising popular streets in a private vehicle 

This is known as electronic road pricing (ERP). It is a common second-level tactic to persuade 

individuals to use readily available public transportation over private automobiles. 

A road infrastructure (cameras, gates, gantry systems) and in-car hardware (separate 

devices or onboard computers) are utilised by an enterprise resource planning (ERP) system 

to identify and bill cars entering a particular urban region. 

Advanced versions are linked to a sophisticated traffic management system, which gives 

dynamic rates for different zones based on time of day, vehicle size, and other variables. 

Singapore's ERP system was introduced in the early 2010s. The local ERP comprises of 

citywide gantries on roads heading to the Central Area of Singapore, as well as on other 

heavily used roads. Using sensors and cameras, gantries record the licence plate numbers of 

all entering vehicles and transmit billing information to car-mounted devices. Drivers can 

link a credit card to the gadget for automatic billing. 

Dynamic ERP restrictions and pricing are aimed to discourage road use during peak hours. 

Using this method, Singapore can maintain optimal traffic speeds of 20 to 30 kilometres per 

hour on arterial routes and 45 to 65 kilometres per hour on motorways. 

Hong Kong has also conducted ERP experiments in central and nearby districts since 2015. 

Also numerous European cities. These initiatives initially generate public tension. However, 

the benefits of reduced travel time, less congestion, and less pollution motivate authorities 

to take action. 

6. Smart parking integration 

It is impossible to reduce traffic congestion without addressing parking management. 

In the best-case situation, drivers seeking parking can account for 15% of traffic, and in the 

worst-case scenario, up to 74%. They are also more chaotic, nervous, and prone to 

unpleasant behaviour (if there is no parking place). 

Effectively directing them to the nearest parking space is the greatest method to get them 

off the street (literally). Another aspect that can be incorporated into an intelligent traffic 

management system. 

In addition to enhancing the parking experience (and generating additional cash), 

integrating parking management with a traffic management system facilitates the collection 

of additional data for urban planning. 

For instance, Ubiwhere in Portugal has added urban planning capability to its smart parking 

management software. The team developed a way to replicate the utilisation of a city's 

roads and parking spots using historical parking data and the CARMA modelling language. 



Using this technology, urban planners may forecast which regions are more susceptible to 

parking challenges (particularly during large events) and build more effective policies. 

 

Technology trends shaping the future of traffic 

management 

1) Digitized ITS infrastructure delivers improved traffic outcomes 

Digital technology solutions are generating a variety of new prospects for reducing traffic 

congestion and pollution, as well as enhancing road safety. This is accomplished by collecting 

and analysing data from a variety of sources, such as roadside cameras and sensors, to provide 

a comprehensive perspective of traffic conditions, including accidents and violations. Traffic 

authorities and municipal planners can use the obtained data to optimise the design of road 

networks and prioritise expenditures in road infrastructure. In addition, traffic police can use 

real-time traffic and event data to improve the dispatch of emergency teams and to manage 

traffic flow at important crossings. 

 

 

 



2) High-quality colour imaging for traffic management and 

violations, 24 hours a day 
Improving traffic conditions and road safety necessitates robust, round-the-clock surveillance 

with the ability to consistently identify and respond to traffic offences. To accomplish this, 

agencies require dependable video solutions, such as Hikvision traffic cameras with their 

superior imaging technology, which can capture crystal clear, colour video images in 

extremely low-light or nighttime settings. Importantly, the enforcement cameras selected by 

agencies must be able to collect high-quality photos without generating white light, which 

causes environmental problems and confuses drivers. 

3) Smart algorithms enable 'pole mounted' ITS devices – without 
compromising accuracy 

In a perfect scenario, agencies and authorities would be able to put roadside ITS equipment 

on gantries, however such structures are uncommon in urban areas. Therefore, it is generally 

more practicable to put ITS equipment on street light poles or other suitable poles along 

metropolitan streets. Obviously, this creates a greater demand on devices with onboard 

algorithms capable of recognising vehicle kinds and reading number locations (where 

required), but with looser installation constraints than gantry-mounted sensors. 

4) 'All in one' devices combat speeding more efficiently 
In cities around the world, speeding is a serious traffic problem. Detecting vehicles 

exceeding the speed limit, however, normally involves the coordination of many devices: a 

traffic camera, a radar, and an auxiliary light. By merging these three features into a single 

device, the current tendency is to increase simplicity, decrease prices, and alleviate strain on 

roadside mount places. Hikvision has spent years researching this sector, and we have 

developed all-in-one technology for traffic violation detection that maximises space, cost, 

and support efficiency. 

Benefits of S/I TMS 
1. Regular monitoring and enforcement: A sophisticated traffic management system will 

recognise a driver who has been speeding, running red lights, and driving in the wrong 

way. The licence plate has been scanned, and the driver will receive an automatic ticket. 

2. Intelligent and effective urban infrastructure: technological advancements in traffic 

management have made our cities intelligent. One of the goals of India's "Smart Cities 



Mission" is to deliver sustainable traffic control solutions via data-driven technology 

management. 

3. A smart traffic management system can automatically reduce unforeseen congestion by 

altering the timing of traffic lights in response to adjacent traffic. In addition, STMS 

frequently utilises a traffic management centre to monitor and coordinate a huge 

network of sensors, and it is exploring creative methods to reduce traffic congestion and 

enhance urban mobility. In addition, with the automated mechanism, response time can 

be decreased, which can mean the difference between life and death for the injured. 

4. Companies also want to clear the roads for ambulances and police cars in the event of 

an emergency, so that there is no traffic waiting for them when they arrive. The ultimate 

objective of the traffic management system is to establish connected, cooperative, and 

automated transportation, and mission-critical communication is relatively easy to 

manage with technology. 

Conclusion 
Traffic systems are inherently chaotic. The more information we can gather on the factors 

influencing traffic flows, such as weather and pedestrians, the more precisely we can predict 

and manage traffic conditions. 

To provide a comprehensive view of a system as complicated as an expanding city, a single 

technology is insufficient. Intelligent transportation management solutions necessitate a 

comprehensive ecosystem of networking, hardware, and software technologies. And as we 

all know, an ecosystem is always accepting new partners. 


