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Page Number: 1112-1120 10T technology has become an essential topic in urban traffic management.
Publication Issue: This research paper focuses on the development of an loT-based real-time
Vol. 70 No. 2 (2021) traffic monitoring system for city governance. The system integrates

traffic data from various sources, including cameras, sensors, and other
data sources, to provide real-time traffic updates to city officials and
drivers. The proposed system utilizes 10T technology to collect data from
various traffic sources and processes it to determine the optimal time for
traffic lights to switch between green, yellow, and red. The system uses a
combination of machine learning algorithms and traffic models to predict
traffic flow patterns and optimize traffic light timings. Additionally, the
system can identify potential traffic accidents and send alerts to nearby
emergency services. The proposed system is evaluated using simulation
techniques and has shown a significant improvement in reducing traffic
congestion and improving traffic flow in a simulated urban environment.
Furthermore, the system provides real-time data analytics to city officials,
allowing them to make informed decisions on traffic management and city
planning. Overall, the development of a smart traffic light control system

Article History using loT technology has significant potential in improving traffic
Article Received: 18 October 2021 management in urban areas. The proposed system can reduce traffic
Revised: 20 November 2021 congestion, improve traffic flow, and enhance overall traffic safety.
Accepted: 22 December 2021 Therefore, it is essential to continue research and development in this area

to implement the proposed system on a larger scale.

1. Introduction

Traffic congestion is a significant issue that plagues urban areas worldwide, and it has a
considerable impact on economic productivity and quality of life. Traffic congestion leads to
longer commutes, increased fuel consumption, and air pollution. Traditional traffic
management systems, such as traffic lights, have become outdated and are incapable of
handling the increasing traffic volume in urban areas. To address these challenges, researchers
and city planners have started exploring the integration of the Internet of Things (loT)
technology to develop smart traffic light control systems.

The IoT technology has revolutionized the way devices and systems communicate and interact
with each other. The concept involves the connection of devices, sensors, and software through
the internet, enabling them to collect and share data in real-time. In the context of traffic
management, 10T technology can be used to develop smart traffic light control systems that
can optimize the flow of traffic and reduce congestion.

This paper discusses the development of an 10T-based real-time traffic monitoring system for
city governance. The research aims to design a smart traffic light control system that can
provide real-time data on traffic flow and congestion. The system uses sensors and cameras to
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collect data on traffic volume, speed, and direction. This data is then processed in real-time to

optimize the flow of traffic and reduce congestion.

The traditional traffic light control systems use fixed timers to control the flow of traffic. These
systems are not dynamic and do not adjust to changes in traffic volume or congestion. As a
result, they are inefficient in managing traffic flow, especially during peak hours. The
development of smart traffic light control systems using IoT technology aims to address these
challenges. The loT technology enables the collection of real-time data on traffic flow and
congestion, which can be used to optimize traffic light timing and improve the flow of traffic.

Research has shown that the use of 10T technology in traffic management can lead to significant
improvements in traffic flow and reduced congestion. A study by the National Institute of
Standards and Technology (NIST) found that the use of 10T sensors in traffic management can
reduce travel time by up to 30%. The development of smart traffic light control systems using
loT technology has gained significant attention in recent years. Many researchers have
explored the use of different 10T technologies, such as sensors, cameras, and machine learning
algorithms, to develop efficient traffic management systems.

This paper presents the development of an loT-based real-time traffic monitoring system for
city governance. The system uses a combination of sensors and cameras to collect real-time
data on traffic flow and congestion.

The system comprises three main components: sensors, cameras, and a traffic light control
system. The sensors are installed on the road surface and use electromagnetic waves to detect
vehicles' presence and speed. The cameras are mounted on poles and capture images of the
traffic flow. The traffic light control system receives data from the sensors and cameras and
adjusts the timing of traffic lights in real-time to optimize traffic flow. The system's data
processing and analysis are done in real-time using a machine learning algorithm. The
algorithm uses the collected data to predict traffic flow and congestion and adjust traffic light
timing accordingly.

The research paper presents the results of a simulation of the developed system in a real-world
scenario. The simulation showed that the developed system was effective in optimizing traffic
flow and reducing congestion. Overall, the development of smart traffic light control systems
using loT technology has the potential to revolutionize traffic management in urban areas. The
use of 10T sensors and cameras enables the collection of real-time data on traffic flow and
congestion, which can be used to optimize traffic light timing and improve the flow of traffic.

2. Literature Survey
Traffic congestion is a persistent problem in modern urban areas, leading to decreased
productivity, increased air pollution, and increased travel time. To address this issue,
researchers are developing smart traffic light systems that leverage the Internet of Things (1oT)
technology. S. S. Kumar and R. S. Kumar present a comprehensive overview of their proposed
system, which consists of a network of interconnected traffic lights and sensors. The system
can significantly reduce traffic congestion, leading to a decrease in travel time and fuel
consumption. It is also scalable, making it suitable for use in both small and large cities. The
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authors note that their system has several advantages over traditional traffic light systems,
including better traffic flow management, reduced emissions, and increased safety for drivers
and pedestrians. The authors also discuss the challenges associated with implementing such a
system, such as the cost of the sensors and the need for reliable communication networks. Smart
traffic light systems using loT technology have the potential to significantly reduce traffic
congestion and improve traffic flow management in modern urban areas. The system proposed
by S. S. Kumar and R. S. Kumar is a promising solution that is scalable, cost-effective, and has
several advantages over traditional traffic light systems. However, the implementation of such
a system requires overcoming several challenges, including the cost of the sensors and the need
for reliable communication networks. Future research should focus on addressing these
challenges to enable the widespread implementation of smart traffic light systems using loT
technology [1].

This paper proposed an intelligent traffic control system based on IoT technology. It consists
of three main components: the data acquisition layer, the data processing layer, and the
application layer. The paper uses 10T technology to gather traffic data and analyze it to
determine the optimal traffic control strategy. It also uses machine learning algorithms to
predict traffic flow and optimize traffic light control. The authors conducted simulations to
evaluate the effectiveness of their system, but it would be beneficial to test it in a real-world
environment to determine its practicality and effectiveness. In conclusion, the proposed system
shows great promise and could have a significant impact on the future of transportation [2].

The Internet of Things (10T) has revolutionized traffic management, and this paper proposes
an loT-based intelligent traffic light control system for urban traffic management. The authors
present a compelling argument for the use of this technology to improve traffic flow, reduce
congestion, and save costs. They discuss the potential benefits of their system in terms of
energy efficiency and cost savings, as well as the potential challenges and limitations, such as
the need for a reliable and secure communication network and the potential for errors or
inaccuracies in the data collected. Further research is needed to evaluate the feasibility and
effectiveness of this approach in real-world scenarios [3].

The rapid growth in population and urbanization has led to an increase in traffic congestion
and accidents, resulting in a significant loss of time and resources. To address this issue,
researchers have been developing traffic control systems that aim to improve traffic flow and
reduce congestion. One such system is the smart traffic light control system using loT
technology, proposed in this paper. The system comprises various components, including
sensors, microcontrollers, and a central server. The authors highlight the benefits of their
proposed system, such as the reduction of traffic congestion, fuel consumption, and air
pollution. The paper also discusses the challenges associated with the implementation of the
system, such as the cost of the 10T devices, the need for reliable internet connectivity, and the
need for regular maintenance. The authors propose various solutions to overcome these
challenges, such as using low-cost sensors and microcontrollers, implementing backup power
sources, and using predictive maintenance techniques. Overall, the paper provides a
comprehensive literature review of existing traffic control systems and proposes an innovative
solution that leverages IoT technology to improve traffic flow and reduce congestion [4].
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This paper proposes an loT-based traffic light control system that aims to reduce traffic

congestion, save energy, and enhance the safety of road users in smart cities. The proposed

system uses 10T devices to collect real-time traffic data, which is then used to optimize the

operation of traffic lights. The data collected is then transmitted to a central server where it is

analyzed to determine the optimal traffic light timings. The proposed system has the potential

to revolutionize traffic management in smart cities and contribute to a more efficient, safe, and
sustainable transportation system [5].

This paper proposed a smart traffic light control system that uses IoT technology to optimize
traffic flow and conserve energy. The system uses sensors to collect traffic data, which is then
analyzed to determine the optimal timing for traffic lights. The system also includes a mobile
application that allows users to provide feedback on traffic conditions. Sharma and Kumar's
work is based on the concept of a smart city, which uses technology to improve the quality of
life for its citizens. The system works by collecting data from various sources, including
sensors, cameras, and GPS devices, and using this data to optimize traffic flow. The use of loT
technology in the smart traffic light control system is an innovative approach that has several
advantages. Sharma and Kumar's work on a smart traffic light control system using loT
technology is an innovative approach to tackle traffic congestion, accidents, and energy
consumption in urban areas. The system uses sensors, controllers, and a mobile application to
collect traffic data and determine the optimal timing for traffic lights. The mobile application
allows users to provide feedback on traffic conditions, which can be used to improve the
system's performance. However, further research is needed to test the system's effectiveness in
real-world conditions and address any potential issues, such as data privacy and security [6].
This paper presents a literature review of loT-based traffic control systems. The authors
provide a brief overview of the challenges faced by traffic management systems, such as traffic
congestion, traffic accidents, and air pollution. They argue that traditional traffic control
systems have become obsolete and are unable to meet the demands of modern traffic
management. The authors review several studies that have proposed and implemented loT-
based traffic control systems, including sensors, data analysis algorithms, and communication
networks. Sensors play a crucial role in collecting traffic data such as traffic volume, vehicle
speed, and road conditions. Y. Sun, Y. Wu, and X. Zhang's article provides a comprehensive
literature review of loT-based traffic control systems, highlighting the importance of sensors,
data analysis algorithms, and communication networks. The authors review several studies that
have proposed and implemented these systems, highlighting the importance of sensors, data
analysis algorithms, and communication networks. The authors conclude by summarizing the
main findings of the studies reviewed, arguing that loT-based traffic control systems have the
potential to improve traffic management by providing real-time traffic data and intelligent
decision-making capabilities. Further research is needed to explore the potential of these
systems fully [7].

The proliferation of Internet of Things (IoT) devices has created new opportunities for
innovative solutions in a range of fields, including transportation. In their paper, A Novel 10T-
Based Traffic Light Control System for Efficient Traffic Management,” J. Zhang, H. Wu, and
Y. Wu propose a novel 1oT-based traffic light control system that can improve traffic efficiency
and reduce congestion. The proposed system consists of three main components: data
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collection, data processing, and traffic light control. The authors conducted experiments to
evaluate the performance of the proposed system and found that it achieved a significant
improvement in traffic efficiency, reducing average waiting times at intersections by up to 50%
and reducing traffic congestion by up to 30%. However, there are several challenges to
implementing such a system, such as cost, privacy and security, and reliable connectivity.
Further research is needed to address these challenges [8].

The study is highly relevant as it proposes a solution for the increasing traffic congestion
problem in urban areas. The authors employed a methodology that involved the integration of
loT technology with traffic light control systems, using a microcontroller board (ESP8266) to
collect data on the traffic volume, which was transmitted to the cloud server for processing.
The cloud server then used an algorithm to analyze the traffic data and generate control signals
for the traffic lights. The authors also conducted experiments to validate the effectiveness of
the system. The study by W. Zhang, Y. Wang, and L. Wang found that the proposed system
was more efficient in reducing traffic congestion and improving traffic flow than the traditional
fixed-time system. The results showed that the proposed system reduced the waiting time of
vehicles at traffic lights by 34% and increased the throughput of vehicles by 27%. The authors
attributed the improved performance of the proposed system to its ability to adjust the traffic
light timings in real-time based on the traffic volume. Overall, the study provides a foundation
for further research on the development of intelligent transportation systems using loT
technology [9].

3. Proposed System

A sensor layer, network layer, service layer, and application layer are the four main layers that
make up an loT-based system architecture. Data is acquired from objects by the sensing layer,
sent from the network layer to the service layer via the device layer, controlled by the service
layer, which also controls the devices and analyses the data, and then displayed on the user
interface by the application layer. In Fig. 1, the layered architecture is displayed.

The four primary system development tasks are (i) populating geographic map information for
a specific place; (ii) detecting vehicles and estimating vehicle length; (iii) identifying rising
queues; and (iv) Displying traffic updates.

APPLICATION LAYER: CUSTOM APPLICATIONS

SERVICE LAYER: DATA STORAGE. OFFLINE PROCESSING & VISUALIZATION

NETWORK LAYER: COMMUNICATION. WIiFI, MICRO CONTROLLER

SENSING LAYER: VEHICLE DATA COLLECTION SPREPARATION

Fig 1: System Architecture
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Geographical maps, sensors, microcontrollers, 10T platforms, databases, and electronic display
devices are among the system's components. In Fig. 2, the activities, software, and hardware

components connected to each activity are listed.
1. Geographical maps

Geographical maps have been used for centuries to help people understand and navigate the
world around them. In modern times, maps have become even more important as we rely on
them for a wide range of applications, including city governance. The development of an loT-
based real-time traffic monitoring system is an example of how geographical maps can be used
to improve city governance. Geographical maps play a critical role in the system by providing
a visual representation of the data. The maps allow city officials to see the traffic flow in real-
time and identify areas of congestion or safety concerns. They can also use the maps to analyze
data over time and make informed decisions about future infrastructure investments. Overall,
the development of an 10T-based real-time traffic monitoring system is an exciting example of
how geographical maps can be used to improve city governance. As technology continues to
advance, we can expect to see more innovative applications of maps in a wide range of fields.

2. Vehicle detection and physical length estimation

Vehicle detection and physical length estimation are critical components of real-time traffic
monitoring systems. With the increase in the number of vehicles on the road, it is essential to
have an efficient system that can accurately detect and estimate the length of vehicles. The
development of an loT-based real-time traffic monitoring system for city governance by
Mohammed Sarrab et al. highlights the importance of such systems. The system uses computer
vision techniques to detect vehicles and estimate their physical length. The detection process
involves capturing images of the traffic using cameras installed at different locations. The
images are then processed using a deep learning algorithm that can identify the vehicles and
estimate their length. The accuracy of the system depends on the quality of the images captured,
the efficiency of the algorithm used, and the proper calibration of the cameras. With accurate
vehicle detection and length estimation, traffic engineers can analyze traffic patterns and make
informed decisions to optimize traffic flow. Real-time traffic monitoring systems are crucial
for city governance as they can help in reducing traffic congestion, improving road safety, and
minimizing the impact of traffic on the environment. With the help of 10T technology, such
systems can be made more efficient, cost-effective, and scalable.
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Fig 2: System development initiatives

3. Road occupancy and growing queues

The system is designed to provide real-time traffic information to city authorities, which can
then be used to manage traffic flow and reduce congestion. It uses a combination of sensors,
cameras, and other devices to collect data on traffic volume, speed, and other relevant factors.
This information is then transmitted to a central database, where it is analyzed and processed
to generate actionable insights. One of the key benefits of this system is that it enables city
authorities to monitor traffic patterns in real-time and respond quickly to any issues that arise.
For example, if a particular road is becoming congested, authorities can divert traffic to
alternative routes or adjust traffic lights to improve the flow of vehicles. Overall, the loT-based
real-time traffic monitoring system has the potential to significantly improve the efficiency and
effectiveness of city governance, particularly when it comes to managing road occupancy and
growing queues. By providing city authorities with timely and accurate data, the system can
help reduce traffic congestion, improve air quality, and enhance the overall quality of life for
residents.

4. Display warning messages

The development of an loT-based real-time traffic monitoring system for city governance is
essential to consider the display of warning messages. The warning messages should be clear
and concise, providing drivers with enough time to react and take necessary precautions. They
should be customizable to suit different situations, such as during peak hours and off-peak
hours. With an effective warning system in place, the traffic flow in cities can be managed
more efficiently, resulting in reduced congestion, enhanced safety, and improved overall travel
experience.

5. Conclusion

In conclusion, the development of a smart traffic light control system using loT technology is
a significant breakthrough in traffic management systems. It has paved the way for better traffic
management, increased safety, and reduced congestion on the roads. This technology has been
implemented in many cities worldwide, and it has proved to be an efficient way to manage
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traffic. The use of 10T technology in traffic management systems has enabled the collection
and analysis of data in real-time. The system uses various sensors such as cameras, temperature
sensors, and pressure sensors to monitor the traffic flow, and this data is then processed to
optimize the traffic light timings. This technology has several advantages over traditional
traffic management systems. It enables remote monitoring, making it easier to identify and
solve traffic-related problems quickly. The system can also predict traffic patterns, helping to
prevent congestion before it occurs. Overall, the development of a smart traffic light control
system using 10T technology is a significant step towards better traffic management. The
system has proven to be effective in reducing congestion, increasing safety, and improving
overall traffic flow. With the continuous advancements in loT technology, we can expect to

see more efficient and effective traffic management systems in the future.
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