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Abstract: The increasing number of cars on the road leads to crowded highways, making it important to
detect and penalize drivers who run red lights. loT-based traffic violation systems can instantly
communicate the offending car's information to the relevant authorities for prompt action. The proposed
system utilizes vehicle ID cards already installed in vehicles, automatically forwarding vehicle information
to authorities if a car moves forward during a red light. All cars should have these affordable wireless ID
cards for continuous relay of vehicle data. A demonstration module includes a mock road, automated traffic
signal post, and zebra crossings. The primary processor must be near the traffic lights and can't collect data
during yellow and green signals. The demo module includes an Arduino MCU main processor, ESP8266

controller chip wireless ID card, toy vehicle, and simulation of a single-lane road.
Index Terms - RFID, ESP8266, Arduino Uno, Ubidots

l. INTRODUCTION

The increasing number of vehicles in India has led to a significant rise in traffic accidents, highlighting
the need for effective measures to address this issue. Previous attempts by the government to reduce
accidents through initiatives and penalties for traffic violations have proven unsuccessful. To tackle this
problem, a proposed solution involves using advanced technologies such as the Gaussian Mixture Model
(GMM) and mean shift algorithm to detect and track vehicles in video footage. By analyzing parameters
like position, acceleration, and direction, this system can identify potential accidents and promptly notify the
traffic police for necessary action.

Ensuring vehicle safety in India remains a challenge, as the country falls short of meeting the World
Health Organization's (WHQO) recommended vehicle safety guidelines. Motorcycles account for a
significant portion of road crash fatalities, despite a majority of riders wearing helmets. Detecting traffic

violations poses difficulties for authorities, leading to hazardous situations for both drivers and pedestrians.
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Recent research indicates that India experiences an average of 35 road accidents per 1000 vehicles. To
address these issues and enable comprehensive governance, India requires the implementation of advanced
technologies and e-governance systems. These systems, like the proposed E-Challan system, can enhance
traffic management, facilitate penalty enforcement, and provide necessary information to stakeholders in a

decentralized manner, taking into account the country's large population and high density.

Il. LITERATURE SURVEY

In this project, an innovative implementation of the Automatic Number Plate Recognition (ANPR)
technology is utilized to detect vehicles that disregard traffic lights. The system effectively captures digital
photographs and employs MATLAB software to extract the license plate information of the offending
vehicle. To promptly address the violation, an Arduino board along with a GSM module (SIM900) is
employed, enabling the system to send an SMS notification to the offender within a minute of the incident.[1]

This paper focuses on the comprehensive tracking of traffic signal violations and the corresponding fines
attributed to them. It emphasizes the utilization of 10T (Internet of Things) and image processing techniques
as fundamental components in addressing these infringements. To tackle challenges like license plate
tampering or the concealment of Fastrack tags, the paper proposes a fusion of RFID (Radio Frequency
Identification) and image processing methods. By leveraging GSM (Global System for Mobile
Communications) technology, the system effectively issues timely fee notifications, significantly reducing

the potential for vehicle owners to evade penalties.[2]

The authors of this work have developed an unconventional approach to addressing the problems brought
In particular, on highways and roads with limited visibility, sudden traffic stops often serve as a significant
catalyst for car accidents. While static traffic sensors are frequently employed to mitigate this problem, their
implementation is not universal across all roadways. This article introduces an alternative solution in the
form of an 10T Cloud system that utilizes Open GTS and Mongo DB for traffic monitoring and alarm
delivery. The system's noteworthy responsiveness ensures that drivers receive timely warnings, empowering

them to take proactive measures to avert potentially dangerous collisions.[3]

According to this paper's authors, In urban environments, motorcycles, as Vulnerable Road Users
(VRUs), are particularly susceptible to road accidents. To address this issue, the application of automatic
video processing techniques for CCTV cameras holds promise in recognizing and effectively monitoring
these road users. This study specifically centers around the algorithms employed for the identification and
localization of motorcycles using a CCTV surveillance system. Furthermore, the research examines the
indicators of current performance, publicly accessible data, and anticipated challenges. The study concludes

with a list of recommendations for further research in this domain.[4]
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In this study, a comprehensive analysis is conducted on the classification of traffic offenses in Indian
cities through the implementation of an automated system for issuing e-challans, which are electronic
receipts for traffic violations. The study includes a temporal analysis revealing significant variations in the
number of e-challans issued during festivals. Additionally, it highlights a striking finding that 57% of
Ahmedabad's unique vehicles are involved in repeat offenses. The research further uncovers that different
violation categories are distributed unevenly due to the presence of various distinct hotspots in the cities.
Furthermore, the study challenges the notion that severe punishments alone have a long-term impact on

reducing traffic offenses, providing evidence to support this claim.[5]

In order to effectively monitor and address various traffic offenses such as excessive speeding, reckless
driving, drunk driving, and seat belt violations, the police department is currently in the process of
developing an advanced system. This system integrates multiple components including seat belt detection,
alcohol detection, speed monitoring, and a smart device installed within vehicles. Whenever a violation
occurs, the controller within the vehicle transmits emergency information regarding the rule infringement to
the cloud. Subsequently, the Regional Transport Office (RTO) receives updates on the vehicles involved.
Any violations detected will result in the imposition of fines, and the Department of Motor Vehicles will

also be notified accordingly.[6]

According to this research paper, To enhance the accuracy of short-term traffic flow forecasts and
effectively manage collisions and urban traffic control, a combination of RFID (Radio Frequency
Identification) and ELP (Electronic License Plate) data is utilized. This approach integrates an extensive
short-term memory neural network with a wavelet neural network (WNN), specifically using LSTM (Long
Short-Term Memory), along with an improved WNN. The merged model offers improved prediction
capabilities for managing traffic flow on urban road segments. With the increasing number of vehicles on
the road, there has been a rise in traffic accidents. Computer vision-based systems that employ object
detection techniques are valuable in identifying and monitoring traffic violations to enforce the law and
reduce violations. The recommended system utilizes YOLOV3 object detection to track various traffic
offenses, including signal jump, vehicle count, and speed. The system achieves an accuracy of 89.24% in

detecting speed violations and 97.67% accuracy in vehicle count detection. [7]

The results of this study suggest that as population growth and increased traffic contribute to an
escalating demand for traffic violation detection systems, it becomes imperative to address traffic rule
violations and alleviate public misconceptions. The proposed method offers a highly accurate and effective
approach that can swiftly identify the most prevalent traffic infractions. Compared to human traffic police,
who are limited to recording one offense at a time, this method proves to be faster and more efficient in its

operations .[8]

According to author, This paper highlights the key aspects of a system developed to provide emergency
vehicles with uninterrupted passage by converting all red lights along their route to green, thus establishing
a continuous "green wave." The concept of synchronizing the green phases of traffic lights is effectively

realized through this novel technology. The system, operating autonomously on two levels, possesses the
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ability to identify and prioritize various vehicles, particularly emergency vehicles, while updating its
database without requiring additional energy consumption. This paper presents a significant advancement in

optimizing traffic flow for emergency response vehicles, ensuring efficient and uninterrupted movement. [9]

In a region characterized by multiple lanes and a complex road network, the integration of RFID (Radio
Frequency Identification) traffic control systems proves instrumental in establishing a dynamic time
schedule and efficient time management. This technology enables the simulation of a traffic enforcement
officer's discretion by accurately determining the number of vehicles in each lane and path. With this
implementation, the system effectively manages traffic flow and optimizes the allocation of resources in

real-time, ensuring efficient traffic management. [10]

111. WORKING PRINCIPLE

The prototype of the RFID traffic control system is specifically designed to detect and manage various
aspects of traffic flow. It incorporates RFID technology, advanced sensors, and intelligent algorithms to
achieve its objectives. The prototype consists of RFID tags that are affixed to vehicles, allowing for easy
identification and tracking. These tags transmit unique identification information to RFID readers
strategically placed at key locations. The readers capture the tag data and send it to a central control unit for
processing. The prototype is equipped with sensors that monitor vehicle presence, speed, and other relevant
parameters. By collecting real-time data, the system accurately determines the number of vehicles in each
lane or path, their speed, and their behavior. Using intelligent algorithms, the prototype analyzes the
collected data and makes informed decisions. It can dynamically adjust traffic signal timings, optimize lane
assignments, and prioritize emergency vehicles for smoother and more efficient traffic flow. The prototype
is also designed to detect violations and abnormal behaviors. It can identify vehicles exceeding speed limits,
not following traffic rules, or entering restricted areas without authorization. When such violations occur,
the system can issue warnings, trigger alarms, or alert authorities for appropriate action. With its advanced
features, the prototype of the RFID traffic control system offers a comprehensive and proactive approach to
traffic management. It aims to enhance safety, reduce congestion, and improve overall transportation
efficiency in the monitored area. The prototype serves as a proof-of-concept for the potential benefits of

implementing RFID-based traffic control systems in real-world scenarios.

Overall, the RFID traffic control system prototype is designed to efficiently manage traffic flow by
utilizing RFID technology, intelligent algorithms, and advanced sensors. It enables real-time monitoring of
vehicles, accurate detection of violations, and dynamic adjustment of traffic signal timings. With its ability
to track vehicles, optimize lane assignments, and prioritize emergency vehicles, the system aims to enhance
safety, reduce congestion, and improve overall transportation efficiency. The prototype serves as a testament
to the potential benefits of implementing RFID-based traffic control systems in effectively managing traffic

in a proactive and intelligent manner.
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Figure 1: Workflow of the prototype

IV. IMPLEMENTATION

The implementation of the traffic violation detection system prototype focuses on effectively detecting
and monitoring signal violations. The system incorporates traffic lights, which are universally recognized
signaling devices that manage traffic flow at intersections and crossings. These traffic lights follow a global
color code, with green indicating permission to proceed, red indicating a prohibition on movement, and
amber or yellow warning of an impending change to red. Despite these standardized signals, many

individuals neglect to follow them due to reasons such as impatience and negligence.

To address this issue, the prototype aims to detect and capture vehicles that violate traffic signals. It
utilizes a vehicle ID card installed in each vehicle and a wireless vehicle 1D card reader placed near the
traffic signal post. The vehicle ID card is a simple device equipped with an 89¢c2051 microcontroller IC,
which stores vehicle information and transmits it through an IR LED. The violated vehicle information is
automatically transmitted to the nearest traffic police officer responsible for monitoring the road near the

signal post.

The primary processing unit of the system is an Arduino Uno module, which utilizes an ATmega328
microcontroller chip. This chip belongs to the Mega AVR family and features an 8-bit RISC processor core
based on the Harvard architecture. The ATmega328 has 32KB of internal memory and includes 1KB of
EEPROM, which ensures that special data stored in the EEPROM is not erased during power failures.
Additionally, the ATmega328 offers various features such as advanced RISC architecture, low power

consumption, support for PWM principles, and built-in ADC.
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The system incorporates 10T technology by utilizing an ESP8266 WiFi module, which is interfaced with
the Arduino processor. The ESP8266 module provides WiFi connectivity and enables the transmission of
vehicle information, including the vehicle registration number and owner's name, to a smart device such as a
smartphone used by the traffic police officer. This facilitates real-time monitoring of violated vehicles,

allowing authorities to take timely action against offenders.

Overall, the implementation of this traffic violation detection system prototype automates the process of
monitoring traffic and identifying violations, enabling traffic police to efficiently enforce traffic regulations.
By accurately detecting signal violations and transmitting vehicle information in real-time, the system aims

to improve road safety and minimize the serious repercussions of traffic rule breaches.

V. EXPERIMENT AND EVALUATION

Experiments and evaluation are essential components of a traffic violation detection system to assess its
effectiveness in accurately detecting and identifying violations. In our study, we conducted a comprehensive
set of experiments and evaluations to validate the performance of our system. To begin with, we designed a
series of experiments that simulated real-world traffic scenarios to evaluate the system's ability to detect
various types of traffic violations, such as red light running, illegal turns, and speeding. We collected a
diverse dataset comprising video footage from different intersections and road conditions to ensure the

representativeness of our evaluation.

During the evaluation phase, we manually annotated the dataset by marking instances of traffic violations,
providing a ground truth for comparison. We then applied our system to the annotated dataset and measured
its performance using well-established evaluation metrics, including accuracy, precision, recall, and F1-score.
These metrics allowed us to quantify the system's ability to correctly identify and classify violations while
minimizing false positives. Furthermore, we conducted comparative evaluations to assess the system's
performance against existing approaches and state-of-the-art methods. By comparing the results, we were

able to determine the system's strengths and weaknesses and identify areas for improvement.

In addition to accuracy metrics, we also evaluated the system's real-time processing capabilities. We
measured the system's response time in detecting violations, ensuring that it could promptly identify and
report violations to the relevant authorities for further action. To ensure the robustness of our system, we
conducted experiments under different challenging conditions, including adverse weather, poor lighting, and
occlusions. These tests allowed us to evaluate the system's resilience and its ability to perform reliably in

various real-world scenarios.

The experimental results confirmed the efficacy of our traffic violation detection system. It exhibited high
accuracy rates in detecting and classifying violations, demonstrating its potential for effective enforcement of
traffic regulations. The system's real-time performance and ability to handle challenging conditions further
validated its practical viability.

Overall, the experiments and evaluations conducted in our study provided a thorough assessment of the
performance and capabilities of our traffic violation detection system. The results not only validated the
effectiveness of the system but also highlighted its potential to enhance traffic safety and enforcement efforts
in real-world settings.
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VI. RESULTS

Figure 2: Project Prototype

The provided picture illustrates a prototype of our project, showcasing the key components involved in
our traffic violation detection system. The prototype prominently features LED lights, an RFID reader, an
Arduino Uno microcontroller, and a battery. The LED lights simulate a traffic signal, with different colors
indicating the status of the signal. The RFID reader is responsible for detecting and reading vehicle 1D
cards, which are installed in each vehicle passing through the traffic signal. The Arduino Uno serves as the
central processing unit, coordinating the interactions between the RFID reader, LED lights, and other
system functions. Lastly, the battery provides the necessary power to ensure the prototype operates
independently. The visual representation of these components in the prototype offers a tangible glimpse into
the design and functionality of our traffic violation detection system, providing a basis for further

development and refinement.
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Figure 3: Mail sent to the user who violated the Signal.

The screenshot provided showcases an email sent by Ubidots, highlighting the functionality of the

system in generating violation notification emails. The email contains important information regarding the
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detected violation, including the date and time of the incident, the vehicle registration number, and the type
of violation committed. Additionally, the email may include details about the location of the violation and
any additional notes or comments related to the incident.

Ubidots, being an loT platform, enables the seamless integration of various sensors and devices to
capture and transmit data. In the context of the traffic violation detection system, Ubidots plays a crucial
role in receiving real-time data from the system components, processing it, and generating automated emails
to alert the relevant parties about the violations. The inclusion of such automated email notifications
enhances the efficiency and effectiveness of the traffic violation detection system.

It ensures that authorities are promptly informed about violations, allowing them to take appropriate
action in a timely manner. By leveraging Ubidots' capabilities, the system can provide accurate and reliable

violation notifications, contributing to improved road safety and enforcement of traffic regulations..
V1. ADVANTAGES

e Real-time violation detection for immediate action.
e Automated and accurate detection of violations

e Prompt notification and response to authorities.

e Improved efficiency for traffic enforcement.

e Deterrent effect on potential violators.

e Data-driven insights for traffic management.

e Seamless integration with existing infrastructure.

V. APPLICATIONS

e Traffic management and control systems.
e Law enforcement and traffic violation monitoring.
e Smart city initiatives.

e Public transportation management

V1. FUTURE SCOPE

1. Future scope of this system includes the integration of advanced artificial intelligence (Al) and
machine learning (ML) algorithms to further enhance the accuracy and efficiency of traffic violation
detection. By leveraging Al and ML techniques, the system can adapt and learn from real-time data,
improving its ability to identify and classify various types of violations.

2. Another potential future development is the integration of smart communication technologies, such as
vehicle-to-infrastructure (V21) and vehicle-to-vehicle (V2V) communication. This would enable real-
time communication between vehicles and traffic infrastructure, allowing for more intelligent traffic
management and enforcement. Additionally, the system could benefit from the integration of
automated enforcement mechanisms, such as automated ticketing or fines, to streamline the process of

penalizing violators and promoting adherence to traffic regulations.
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VII. CONCLUSION

The development of an automated traffic violation detection system holds immense potential for

improving road safety and traffic management. By leveraging technologies such as 10T, RFID, image

processing, and data analytics, the system can accurately identify and track various traffic violations,

enabling timely enforcement and deterrence. The system's advantages, such as real-time monitoring,

automated violation detection, and efficient data management, make it a valuable tool for traffic authorities

in ensuring compliance with traffic regulations. Moreover, the future scope of this system, including the

integration of advanced AI/ML algorithms and smart communication technologies, promises even more

robust and intelligent traffic management solutions. With continued advancements and implementation, this

system has the potential to greatly contribute to creating safer and more efficient road networks.
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