Zibaldone. Estudios Italianos - Vol. 12 No. 1 (2025): 65-70
ISSN: 2255-3576

zibaldone

10T BASED SMART TRAFFIC MANAGEMENT AND ACCIDENT ALERT SYSTEM

! Mohammed Irfan A.H, 2 Pavish S,* Shijas Mohammed K, ‘Shanmuganathan M,
IITI BCA , Department of Computer Applications, Nehru Arts and Science College, Coimbatore

SDr. A. Kalaivani,
Associate Professor, Department of Computer Applications, Nehru Arts and Science College,
Coimbatore, nasckalaivani@nehrucolleges.com

°Dr. S. Menaka,
Professor, Department of Computer Applications, Nehru Institute of Information and
Technology and Management, Coimbatore, niitmmenaka@nehrucolleges.com

Abstract

The primary objective of this project is to design and implement an loT-based system for
smart traffic management and accident detection, aiming to enhance road safety, reduce traffic
congestion, and provide timely accident alerts to both drivers and authorities. The system
integrates sensors, communication networks, and cloud computing to optimize traffic flow. Traffic
sensors and cameras placed at key intersections and on roadways monitor vehicle counts, speeds,
and road conditions. Cameras equipped with image processing software detect accidents and
abnormal traffic situations. Drivers receive real-time traffic and accident alerts through a mobile
application, helping them avoid congested routes and accidents, improving driving efficiency and
safety. A centralized control system aggregates and processes data from various sensors and
devices, making it possible for authorities to monitor traffic conditions effectively
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1. Introduction

The rapid increase in urbanization and vehicular traffic has led to significant challenges in
traffic management, road safety, and accident prevention. Traditional traffic management systems
often struggle to cope with the growing demands of modern cities, leading to congestion, delays,
and higher accident rates. To address these issues, the integration of the Internet of Things (IoT)
has emerged as a transformative solution for creating smart, responsive, and efficient traffic
systems.
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An IoT-based Smart Traffic Management and Accident Alert System leverages
interconnected devices, sensors, and real-time data to enhance the control, monitoring, and
management of traffic flow. Through the deployment of IoT sensors and intelligent devices, traffic
signals, vehicle movements, road conditions, and accident occurrences can be continuously
monitored.

An JoT-based Smart Traffic Management and Accident Alert System not only helps in
addressing the increasing challenges of urban traffic but also plays a critical role in improving road
safety, reducing accidents, and enhancing the quality of life for city dwellers.
2.Literature review
[1]N. A. Javed , explores the integration of IoT in accident detection and notification systems for
intelligent transportation. It highlights various sensors, such as accelerometers and GPS, which
can detect accidents in real-time and alert authorities and drivers. The core observations from the
analysis including The system significantly reduces response times in emergency situations,
Integrating V2X (Vehicle-to-Everything) communication improves the effectiveness of the alert
system and Future work should focus on integrating Al algorithms for more accurate accident
prediction.

[2] K. Bhatia presents a comprehensive survey of loT-based smart traffic management systems,
covering various components like IoT sensors, real-time data processing, and dynamic traffic
control strategies. It provides an overview of different traffic management techniques using loT
devices such as cameras, sensors, and traffic lights integrated with a centralized control system .
The core observations from the analysis including a Real-time data collection and processing
significantly improve traffic flow, Challenges include data security and integration issues between
different technologies and Dynamic signal control can reduce congestion and improve the
efficiency of traffic management systems.

[3]A. R. Rao presents the existing research on IoT-based traffic management and accident
prevention systems. It discusses different types of sensors, communication networks, and
methodologies to improve traffic management and reduce accidents, emphasizing the role of real-
time data. The core observations from the analysis including loT-based systems enable dynamic
traffic light adjustment and vehicle tracking, improving traffic flow,Accident prevention is
enhanced by accident detection algorithms and timely alerts,Challenges such as network
reliability, data privacy, and the need for inter-system communication are significant hurdles.
[4]R. A. Gaddam focuses on Vehicle-to-Vehicle (V2V) communication technology and its
integration with IoT in intelligent transportation systems (ITS). V2V communication allows
vehicles to exchange real-time data, helping to prevent accidents, optimize traffic flow, and
improve road safety, The core observations from the analysis including,V2V communication is
essential for reducing traffic accidents and improving overall road safety, IoT sensors and real-
time data analytics can aid in accident detection and provide timely alerts to vehicles and
emergency services, Integration with traffic management systems enhances the overall efficiency
of the transportation infrastructure.
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[5S]Kumar, P introduces an IoT-based traffic management system that incorporates machine
learning for accident detection and traffic flow optimization. The system uses real-time data from
IoT devices, including cameras and traffic sensors, to detect accidents and predict traffic
congestion. , The core observations from the analysis including,Machine learning models improve
the accuracy of accident detection by analyzing data from various sources (e.g., vehicle speed,
impact force), The system dynamically adjusts traffic signals to prevent congestion and reduce the
likelihood of accidents,Real-time notifications to drivers and authorities help reduce emergency
response times and improve traffic safety.

[6]M. S. Patel focuses on the implementation of an IoT-based intelligent traffic management
system that uses traffic congestion prediction models. It incorporates data from sensors and
machine learning algorithms to manage and predict traffic flow The core observations from the
analysis including Congestion prediction models based on real-time data help adjust signal timings
dynamically and IoT-based systems significantly reduce traffic jams and improve overall traffic
flow.

3. Methodology

Traffic Density Monitoring and Signal Control Methodology - This explains how your system
detects traffic levels and intelligently controls traffic signals based on real-time conditions,
including the algorithm that determines signal timing.

Accident Detection and Alert Methodology - This details how your system detects accidents using
accelerometer data, processes this information, and generates appropriate alerts to emergency
services and traffic management systems.

System Integration and Testing Methodology - This outlines your approach to combining the
various components into a working system and validating that everything functions correctly
through unit, integration, and system testing.

4. Module Function

4.1 Traffic Monitoring and Management

Traffic Flow Sensors: Use loT-enabled sensors like cameras, radar, or inductive loop sensors to
monitor traffic flow at various intersections or roads.

4.2 Accident Detection and Alert System

Accident Detection Sensors: Implement accelerometers, gyroscopes, and GPS to detect accidents,
sudden stops, or collisions.

4.3 Vehicle Tracking and Monitoring

GPS-based Vehicle Tracking: Track vehicle movement and speed using GPS and share this data
for traffic optimization and to identify accident-prone zones.

4.4 Data Analytics and Cloud-based Processing

Big Data Analytics: Analyze collected traffic and accident data to predict patterns, congestion
points, accident-prone areas, and optimize traffic flow.

4.5 Smart Signage and Notification System

Weather Data Integration: Integrate weather sensors to provide drivers with real-time weather
conditions affecting traffic.
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Diagram

Microcontroller (Arduino Mega 2560)

The Arduino Mega 2560 is a micro- controller board based on the Atmega 2560. It has 54 digital
input/output pins (of which 15 can be used as PWM outputs), 16 analog inputs, 4 UARTs
(hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP
header, and a reset button. It contains everything needed to support the microcontroller; simply
connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get
started. The Mega 2560 board is compatible with most shields designed for the Uno and the former
boards Duemilanove or Diecimila.
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4.Conclusion
The model was evaluated on a test dataset consisting of clinical images that were not part

of the training set. The system achieved an accuracy of 92%, with precision and recall values of
0.89 and 0.91, respectively. The F1-score was 0.90, indicating a balanced performance between
false positives and false negatives. The web application was also tested for user experience and
both healthcare professionals and lay users reported that the interface was intuitive and easy to
use. In practice, the application successfully identified ringworm infections with high reliability
and demonstrated its potential to streamline the diagnostic process.

5. Future Enhancements

While the current system demonstrates high accuracy, several enhancements are planned to further
improve its performance:

Traffic Prediction Optimization: Enhance and use machine learning algorithms to analyze
historical and real-time traffic data and predict traffic patterns.

Accident Detection: Implement deep learning algorithms for more accurate accident detection
through camera feeds and sensor data.

Autonomous Vehicle Integration: Enable vehicles to communicate directly with traffic lights,
signals, and sensors. This allows for real-time data exchange, such as traffic signal timing, speed
limits, or accident alerts.
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