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ABSTRACT

Road Traffic Accidents, pervasive as they are, stand as a significant contributor to
disability and mortality on a global scale. The endeavor to mitigate these
occurrences and alleviate congestion cannot solely rely on human intervention.
Recognizing this, the present article aims to unveil an innovative solution: an
intelligent control system leveraging RFID technology. Through the integration of
RFID technology, vehicles establish connections with computerized systems,
intelligent light poles, and other pertinent hardware infrastructure along their routes.
Within this framework, the intelligent control system demonstrates proficiency in
vehicle tracking, crisis management, traffic guidance, and the documentation of

driving offenses along the highway.

One of the key features of this system is its ability to send immediate notifications
to vehicle owners when a traffic violation is detected. This prompt response
mechanism is designed to encourage compliance with traffic regulations by ensuring
that violators are swiftly made aware of their actions and the associated penalties.
Overall, this project represents a forward-looking approach to address the
challenges posed by traffic violations and aims to make the enforcement of traffic

rules more efficient and effective.
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CHAPTER 1
INTRODUCTION

Travel is an important part of today’s fast paced life as everyone has to move
around for their day -to-day work. Road transport is the most commonly used mode
of travel due to its ease, low cost and availability to common man. The ease of travel
is affected by such factors as the quality of road, congestion, time taken, accidents,
speed, etc. The major threat is the increasing number of accidents on a daily basis.
An accident survey estimated that around 3,00,000 accidents occur on Indian roads
every year. These accidents not only eat lives of people but also adds on to the
economic loss of the country. It is reported that over 80,000 people are killed on the
Indian roads while the total economic loss owing to road accidents is estimated to

be over Rs. 3,600 crores.

Lack of discipline and emotions of road users cause traffic congestions which might
lead to traffic violations. Having a safe and free flow of traffic is crucial for economic
development of the country as we must ensure spending less on fuels and less time
on the road. Traffic enforcement authorities can deal with the challenge of regulating
the traffic and enforcing rules caused by the huge number of vehicles on the road
and the indiscipline of the motorists by applying modern technology.

Flouting lane discipline is the single major factor in India that inhibits safe and free
flow of traffic. It is also a common sight in India to see one slow moving vehicle
blocking the way of hundreds of vehicles coming behind it. If keeping slow moving
vehicles to the left is enforced, one important cause of traffic jams is removed. The
authorities are responsible for controlling the traffic violation and pollution and

imposing fine on the violators.

The single most important rule is to follow the traffic signals in junctions. Violation of
signals results in a number of accidents. The major problem is the manual tracking
of every single vehicle that v iolates signals. This problem can be brought under
control if the tracking can be automated along with calculating and updating the

fines.

In the existing systems, the tracking of signal violation is implemented using image
processing techniques. The cameras use infrared signals to capture the number
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plates of the vehicles round the clock. The vehicle number is extracted from the
image of the vehicle's number plate using optical recognition techniques [9]. If a
vehicle has violated the signal, the identified owner is imposed suitable fine.
However, there is a number of limitations in this system.

e It requires a camera in every lane of the signal.

e These cameras require high maintenance and are prone to damage in

bad weather conditions.

e Dirt on the number plate makes image processing difficult.

e Various font types on the number plate cause lack of precision.

e Objects far from the camera are captured with poor resolution.

e There is a need for a larger number of technical persons.

On the other hand, RFID based traffic violation detection systems use radio
frequency waves to identify vehicles which are endowed with unique identification
numbers in the form of RFID tags. RFID (Radio Frequency Identification) is one of
the upcoming technologies in the field of engineering and innovation. It has a
number of applications in the market starting from vehicle identification at tolls to

security systems at malls.

These RFID based systems consist of 3 main components, namely RFID Reader,
RFID Tags and RFID Database. The reader has an antenna that emits the radio
waves. When the tag antenna comes within the range of the reader’s range, it
responds to the reader with the unique identification number of that tag. Tags can
be classified into 2 types: passive tags and active tags. A passive tag contains no
internal power source whereas an active tag contains its own power source which
runs the microchip circuitry and also helps in broadcasting the signal to the readers.
Similarly, there are two types of readers:

e Stationary Readers which are fixed at a specific location and able to read

the tags within their range.

e Mobile Reader which are movable devices

The frequency of low frequency tags varies between 30 ~ 300 kHz that of high
frequency tags varies from 3 ~ 30 MHz and that of ultra-high frequency varies
between 300 ~ 3000 MHz.



In this work, an RFID reader uses radio waves to read tags and hence does not
require to be in line of sight. Every vehicle is endowed with an RFID tag, while RFID
readers on the sides of the road. Road markings are done according to the required
range. Any vehicle crossing the road marking when the signal is red will be detected
from RFID tag of that vehicle.

Some typical examples from court cases of dangerous driving are:

» Speeding, Racing, Weaving

* Ignoring traffic lights, road signs

 Overtaking dangerously

* Knowing the vehicle has a dangerous fault or an unsafe load
» Permitting to drive without valid license

* Drove on wrong side of divided highway

Expired License

Y

Excessive
Acceleration

| Failure to Yield to

7| Emergency Vehicle
> Weaving

N Dangerous

o driving
> Speeding

> Wrong Way

Y

Failure to Stop

Moving Violations
> No Seatbelt

Y

Insufficient Speed

| Following too
Traffic Violations - - Close
inconsiderate

drivin,
E | Expired. Improper
" Missing Plates

Parking in a No
Parking Zone

Non-Moving Obstruction of
Violations Roadway

_| Improper Display
of Plate

Improper Passing

Y

Fig 1.1 Traffic violation types

3



CHAPTER 2
LITERATURE REVIEW

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 ldentification) 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 loT 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 (VRUSs), 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]

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 ldentification) 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
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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 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 ldentification) 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]



CHAPTER 3
METHODOLOGY

3.1. BASIC OVERVIEW

In the basic overview of our project, we use sensors (RFID) for input, and LED,and
LCD display for output. And also, NodeMCU esp8266 wifi module in side it uses for
the overall decision maker of the entire system. We use ARDUINO code typically C

programing language to interface the hardware and the software.

3.2. HARDWARE REQUIREMENT

3.2.1. NodeMCU esp8266 Wifi Module

NodeMCU is an open-source |oT (Internet of Things) platform based on the
ESP8266 Wi-Fi module. It combines the capabilities of the ESP8266
microcontroller with firmware and development tools to enable rapid prototyping

and development of loT applications. Here's a concise overview:

3.2.1.1 Microcontroller:
NodeMCU is built around the ESP8266 microcontroller, which integrates Wi-Fi
connectivity, making it suitable for IloT projects requiring wireless

communication.

3.2.1.2 Features:

Wi-Fi Connectivity: NodeMCU allows devices to connect to the internet or local
network wirelessly, facilitating communication and data exchange with other
devices or cloud services.

1. Lua Programming: Initially, NodeMCU firmware supported the Lua
scripting language, providing an easy-to-use scripting environment for
loT development. However, other programming languages like Arduino
IDE are now also commonly used with NodeMCU.

2. GPIO Pins: NodeMCU features General-Purpose Input/Output (GPIO)
pins, enabling interfacing with various sensors, actuators, and other

peripherals.



3. USB Interface: It includes a USB interface for programming and power

supply, simplifying the development process by allowing direct
connection to a computer.
Low Cost: NodeMCU boards are relatively inexpensive, making them

accessible to hobbyists, students, and professionals alike.

3.2.1.3 Development Environment:

1.

NodeMCU  supports multiple programming languages and
development environments, including Lua, Arduino IDE, and
MicroPython, providing flexibility based on developers' preferences and

project requirements.

. Arduino IDE support for NodeMCU involves adding the ESP8266 board

to the IDE and installing necessary libraries to facilitate programming in
C/C++.

3.2.1.4 Applications:
1.

Home Automation: NodeMCU can be used to create smart home devices
such as thermostats, lighting controls, and security systems, enabling
remote monitoring and control.

loT Prototyping: Its ease of use and Wi-Fi connectivity make NodeMCU
ideal for prototyping loT projects, including environmental monitoring,
smart agriculture, and industrial automation.

Education: NodeMCU serves as an educational tool for teaching loT
concepts, programming, and electronics due to its affordability, simplicity,
and extensive online resources.

DIY Projects: Hobbyists and makers utilize NodeMCU for a wide range of
do-it-yourself projects, from weather stations and robot controllers to

internet-connected gadgets and interactive installations.

3.2.1.5 Community and Resources:
1.

NodeMCU benefits from a vibrant and active community of developers,
enthusiasts, and contributors who share projects, tutorials, and
troubleshooting tips through forums, social media, and online platforms.



2. Extensive documentation, libraries, and example codes are available to
support developers in their NodeMCU projects, accelerating the learning
curve and fostering innovation.

GPIO16

GPIOS

GPIO4

SDD3 o GPIO10 b GPIO0

SDD2_ GPIOS A GPIO2

MOS| g SDD1 o GPIOS 8 3.3V

TS m SDCND g GPIOT] @9 oo GND
MISO g SDD0 g GPIO7. g ' 86 5 S GPI014 o HSCLK

SCLK o SDCLK o GPIO6 ORf e GPI012 & HMISO
GND ¥ ) GPIO13 & HMOSI & CTS0
- . GPIO15 HCS RTS0
GPIO3 o RXDO
GPIO1 o TXDO

GND
3.3V

@ rower Control [l12c @ sPt @ spDcard Ay PWM
@Bco @ Acc @@ crio @ uART [ Reserved

Fig 3.1 NodeMCU esp8266 Pin Diagram

3.2.2 RFID Reader and Tag

3.2.2.1 Introduction to RFID Technology:

Radio-Frequency Identification (RFID) technology has become increasingly
prevalent in various industries due to its ability to efficiently track and manage
assets, inventory, and people. At its core, RFID systems consist of two main
components: RFID readers and RFID tags.

3.2.2.2 RFID Reader:

3.2.2.2.1 Overview:
An RFID reader, also known as an interrogator, is a device that
wirelessly communicates with RFID tags within its vicinity. It sends out
radio waves to energize RFID tags and receives the data transmitted
by these tags.



3.2.2.2.2 Functionality:

1.

Emission of Radio Waves: The RFID reader emits radio waves in a
specific frequency range (typically low-frequency, high-frequency, or ultra-
high-frequency bands) to power up RFID tags.

Interrogation: Once powered, the RFID reader interrogates the RFID tags
within its range, requesting identification or other pertinent information.
Data Processing: The reader processes the data received from the tags,
often transmitting it to a connected computer system or database for
further analysis or action.

Communication Interfaces: Most RFID readers feature various
communication interfaces such as Ethernet, Wi-Fi, Bluetooth, or serial

ports to connect with other devices or networks.

3.2.2.2.3 Types of RFID Readers:

1.

Fixed RFID Readers: Typically installed in a fixed location, such as
doorways or conveyor belts, for continuous tracking of items passing
through.

Handheld RFID Readers: Portable devices used for inventory
management, asset tracking, or field operations where mobility is
essential.

Integrated RFID Readers: Embedded within other devices like

smartphones, tablets, or industrial equipment for specialized applications.

Fig 3.2 RFID Reader
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3.2.2.3 RFID Tag:

3.2.2.3.1 Overview:
An RFID tag, also known as a transponder or chip, is a small electronic device

that contains a unique identifier and possibly other data. Tags come in various

forms, including passive, active, and semi-passive, each with its own set of

capabilities and applications.

3.2.2.3.2 Components:

1.

Antenna: The antenna of the RFID tag receives power and communicates
with the RFID reader via radio waves.

Microchip: Embedded within the tag, the microchip stores the unique
identifier and any additional data relevant to the tagged item.

Substrate: The substrate serves as the physical structure holding the
antenna and microchip together.

3.2.2.3.3 Types of RFID Tags:

1.

2.

Passive RFID Tags: These tags do not have an internal power source and
rely on the radio frequency emitted by the reader to power up and transmit
data. They are cost-effective and commonly used for tracking inventory
and assets.

Active RFID Tags: Active tags have their own power source (usually a
battery) and can transmit data over longer ranges compared to passive
tags. They are often used for tracking high-value assets or in applications
requiring real-time location tracking.

Semi-Passive RFID Tags: Also known as battery-assisted passive (BAP)
tags, these combine elements of both passive and active tags. They use
a battery to power the microchip but rely on the reader for communication.

3.2.2.3.4 Applications of RFID Technology:

1.

Supply Chain Management: Tracking goods throughout the supply chain
to improve inventory visibility and reduce loss or theft.

11



2. Asset Tracking: Monitoring and managing assets such as equipment,
vehicles, or tools in industries like healthcare, manufacturing, and
logistics.

3. Access Control: Securing restricted areas or managing entry/exit of
personnel in buildings or events.

4. Retail: Improving inventory management, reducing stockouts, and
enhancing the shopping experience through RFID-enabled solutions like
smart shelves and checkout systems.

ShELeaL000

-

S0

e

n".'.-n

=

Fig 3.3 RFID Key chain and Card

3.2.3 LEDs for Traffic Systems

3.2.3.1 Introduction:

Light-Emitting Diodes (LEDs) have revolutionized traffic signal systems
worldwide due to their energy efficiency, longevity, and brightness. In traffic
systems, LEDs are commonly used in red, orange, and green colors to indicate

stop, caution, and go signals, respectively.
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3.2.3.2 Red LED:
e Function: The red LED in traffic signals signifies the "stop" indication.
e Characteristics:
1. Emitting a bright red light, easily distinguishable even in bright
daylight.
2. Typically the longest duration in traffic signal cycles, ensuring
visibility and safety for motorists and pedestrians.
e Importance:
1. Signals drivers to halt their vehicles and wait for the green signal.

2. Crucial for preventing accidents and regulating traffic flow at

)

intersections.

Fig 3.4 Red LED
3.2.3.3 Orange (Amber) LED:
e Function: The orange LED indicates the "caution" or "prepare to stop"
phase in traffic signals.

e Characteristics:
1. Emitting a distinct amber light, providing a warning to drivers to

slow down and prepare for a potential stop.
2. Appears between the red and green phases, alerting motorists to
upcoming changes in traffic flow.

e Importance:
1. Helps in smoothly transitioning traffic flow between the stop and

go phases.
2. Reduces the likelihood of rear-end collisions by warning drivers

\ &

to decelerate.

Fig 3.5 Orange LED
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3.2.3.4 Green LED:

e Function: The green LED signals the "go" phase in traffic signals,

indicating clearance for vehicles to proceed.

e Characteristics:

1.
2.

e Importance:
1.

Emitting a vibrant green light, easily visible to motorists.
Generally the shortest duration in traffic signal cycles, allowing for

efficient traffic movement.

Grants vehicles permission to proceed through the intersection,

promoting smooth traffic flow.

e Provides pedestrians with a safe window to cross the street when pedestrian

signals are synchronized with the green light.

Fig 3.6 Green LED

3.2.3.5 Advantages of LED Traffic Signals:

1.

Energy Efficiency: LEDs consume significantly less energy than
traditional incandescent bulbs, reducing electricity costs and
environmental impact.

Longevity: LEDs have a much longer lifespan compared to
incandescent bulbs, resulting in reduced maintenance and
replacement expenses.

Brightness and Visibility: LEDs offer superior brightness and
visibility, ensuring clear signaling even in adverse weather
conditions or during daytime.

Instantaneous Operation: LEDs illuminate instantaneously,
enabling rapid response to changes in traffic conditions and

enhancing overall traffic management.
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Fig 3.7 Traffic Light

3.2.4 LCD Display 16*2

3.2.4.1 Introduction:

A 16x2 LCD (Liquid Crystal Display) module is a commonly used display
component in electronic projects, featuring 16 character columns and 2 rows. In
the context of displaying traffic rules, an LCD 16x2 module can serve as an
informative interface to communicate important regulations and guidelines to

drivers and pedestrians.

3.2.4.2 Functionality:

1. Display Capability: The LCD 16x2 module can display alphanumeric
characters, symbols, and simple graphics, making it suitable for
presenting textual information such as traffic rules and instructions.

2. Readable Interface: With its clear and contrasted display, the LCD
provides a readable interface even in varying lighting conditions,
making it suitable for outdoor applications such as traffic management
systems.

3. User Interaction: While the LCD primarily serves as an output device,
it can also be integrated with input components (e.g., buttons,
switches) to enable user interaction, such as navigating through
different traffic rules or selecting specific information.

15



3.2.4.3 Content Display:

1.

Traffic Rules: The LCD can display a variety of traffic rules, including
speed limits, right-of-way regulations, pedestrian crossing
instructions, parking restrictions, and other relevant guidelines.
Multilingual Support: Depending on the location and demographic, the
displayed content can be presented in multiple languages to ensure
comprehension by a diverse audience.

Dynamic Updates: The display content can be updated dynamically
based on real-time data, such as road conditions, weather advisories,

or temporary traffic restrictions.

3.2.4.4 Integration with Microcontroller:

1.

Arduino Compatibility: The LCD 16x2 module can be easily interfaced
with popular microcontroller platforms such as Arduino, allowing for
seamless integration into traffic management systems or electronic
signage.

Data Processing: The microcontroller can process input data from
various sources (e.g., sensors, GPS modules) and generate
appropriate content to be displayed on the LCD.

Programming Flexibility: Programmed using C/C++ or other
compatible languages, the microcontroller enables developers to
customize the behavior and content displayed on the LCD based on

specific requirements.

3.2.4.5 Benefits:

1.

Information Dissemination: By displaying traffic rules and regulations
in prominent locations, the LCD 16x2 module facilitates public
awareness and compliance with traffic laws, contributing to enhanced
road safety.

Real-Time Updates: The ability to update displayed content in real-
time allows for efficient dissemination of dynamic information, such as

traffic diversions, event notifications, or emergency alerts.
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3. Cost-Effective Solution: Compared to traditional static signage, an
LCD-based display offers a cost-effective and versatile solution that

can adapt to changing traffic conditions and requirements.

Fig 3.8 LCD Display

3.2.5 Jumper Wires

3.2.5.1 Introduction:

Jumper wires are essential components in electronics and prototyping, used to
create connections between various components on breadboards, circuit
boards, or other electronic devices. They are flexible wires with connectors at
both ends, typically male connectors (pins) or female connectors (sockets),

allowing for easy insertion and removal.

3.2.5.2 Purpose:

1. Jumper wires serve as conductive pathways, allowing electrical
signals to flow between different points on a breadboard, PCB
(Printed Circuit Board), or other electronic platforms.

2. They facilitate the establishment of temporary or permanent
connections, enabling rapid prototyping, testing, and troubleshooting
of electronic circuits.

3.2.5.3 Design:

1. Jumper wires are typically made of flexible insulated wire with
connectors at each end.

2. The connectors may come in different types, including male-to-male,
male-to-female, and female-to-female, to accommodate various
connection requirements.

3. The insulation around the wire prevents short circuits and ensures

electrical safety.
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3.2.5.4 Types of Jumper Wires:

1.

Male-to-Male: Both ends of the wire have male connectors, allowing
them to be plugged into female headers, pins, or sockets.
Male-to-Female: One end of the wire has a male connector, while the
other end has a female connector, enabling connections between
male and female pins or headers.

Female-to-Female: Both ends of the wire have female connectors,
suitable for extending or bridging connections between male pins or

headers.

3.2.5.5 Applications:

1.

Prototyping: Jumper wires are widely used in prototyping electronic
circuits on breadboards, facilitating the creation of temporary
connections between components during experimentation and
design.

Testing and Debugging: They are invaluable for testing and
troubleshooting electronic circuits, allowing engineers and hobbyists
to quickly modify connections or isolate faulty components.
Education: Jumper wires are commonly used in educational settings,
such as electronics labs or STEM (Science, Technology, Engineering,
and Mathematics) classrooms, to teach circuit design principles and
hands-on experimentation.

DIY Projects: Hobbyists and makers utilize jumper wires in various
DIY electronics projects, including robotics, home automation, and

sensor interfacing.

3.2.5.6 Advantages:

1.

Flexibility: Jumper wires provide flexibility in circuit design, enabling

easy modifications and iterations during prototyping.

. Cost-Effective: They are inexpensive and reusable, making them

cost-effective components for electronic projects.
Time-Saving: Jumper wires facilitate quick connections between

components, saving time in circuit assembly and testing processes.
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4. Versatility: Jumper wires can be used with a wide range of electronic
components and platforms, making them versatile tools for
electronics enthusiasts and professionals.

Fig 3.9 Jumper wires

3.3 SOFTWARE REQUIREMENT

3.3.1 Arduino IDE

3.3.1.1 Introduction:

Arduino Integrated Development Environment (IDE) is a software platform
widely used for programming microcontrollers, including NodeMCU, which is
based on the ESP8266 Wi-Fi module. The Arduino IDE provides a user-friendly
interface and a set of libraries that simplify the process of writing, compiling, and
uploading code to NodeMCU boards.

3.3.1.2 Features:

1. Code Editor: The Arduino IDE features a simple yet powerful code
editor with syntax highlighting, auto-indentation, and code completion
capabilities, enhancing the coding experience.

2. Library Manager: It includes a library manager that allows users to
easily search for, install, and manage libraries, expanding the
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functionality of NodeMCU projects by incorporating additional
functionalities and components.

Serial Monitor: The Serial Monitor tool enables real-time
communication between the NodeMCU board and the computer,
facilitating debugging, data logging, and interaction with the

programmed application.

. Built-in Examples: The Arduino IDE comes with a variety of built-in

examples covering basic to advanced concepts, serving as valuable
learning resources and starting points for NodeMCU projects.

Board Manager: It supports multiple boards, including NodeMCU,
ESP8266, and others, allowing users to select the appropriate board
and configure its settings effortlessly.

3.3.1.3 Workflow:

1.

Writing Code: Users write their NodeMCU code in the Arduino IDE
using the Arduino programming language, which is based on C/C++.
The IDE provides a simplified programming environment with
functions and libraries specifically designed for microcontroller
development.

Compiling: Once the code is written, users compile it within the
Arduino IDE, which checks for syntax errors and compiles the code
into machine-readable binary format compatible with the NodeMCU
board.

Uploading: After successful compilation, users upload the compiled
code to the NodeMCU board via USB connection. The Arduino IDE
handles the process of flashing the firmware onto the board, making

it ready to execute the programmed application.

3.3.1.4 Community and Resources:

The Arduino IDE benefits from a vast and active community of developers,

enthusiasts, and educators who contribute tutorials, libraries, and

troubleshooting tips, providing valuable support and resources for NodeMCU

programming.
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3.3.2 XAMPP

XAMPP is a free and open-source cross-platform web server solution stack

package developed by Apache Friends. It is designed to facilitate easy setup

and management of a local web server environment for development and testing

purposes. XAMPP includes several components, with Apache HTTP Server and

MySQL database server being two of its core components commonly used for

hosting websites or web applications.

3.3.2.1 Apache HTTP Server:
1. Description: Apache HTTP Server, often referred to as simply Apache,

is one of the most widely used web servers globally. It is known for its
stability, performance, and flexibility, making it an ideal choice for

hosting websites and serving web content.

. Functionality: Apache acts as the web server software responsible for

handling HTTP requests from clients (such as web browsers) and
serving web pages, files, or applications in response.

Features: Apache supports various features such as virtual hosting,
URL rewriting, SSL/TLS encryption, and authentication mechanisms,
providing developers with the tools they need to create robust and
secure web environments.

Integration with XAMPP: XAMPP bundles Apache as its default web
server component, allowing users to quickly set up and configure a
local web server environment without the need for complex

installations or configurations.

3.3.2.2 MySQL Database Server:

1.

Description: MySQL is a popular open-source relational database
management system (RDBMS) known for its reliability, scalability, and
performance. It is widely used in web development for storing and
managing structured data.

Functionality: MySQL enables the creation, manipulation, and

querying of databases, tables, and data using SQL (Structured Query
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Language). It supports features such as transactions, indexing, and
stored procedures, making it suitable for a wide range of applications.
Integration with XAMPP: XAMPP includes MySQL as part of its
package, allowing users to set up and manage MySQL databases
alongside their Apache web server environment. This integration
simplifies the process of developing and testing database-driven web

applications locally.

3.3.2.3 Benefits of Using XAMPP for Hosting with Apache and MySQL.:

1.

Ease of Setup: XAMPP provides a straightforward installation
process, allowing users to set up a complete web server environment
with Apache and MySQL in a few simple steps.

Local Development Environment: XAMPP enables developers to
create and test websites or web applications locally on their
computers before deploying them to a production server, speeding up
the development cycle.

Cross-Platform Compatibility: XAMPP is available for multiple
operating systems, including Windows, macOS, and Linux, making it
accessible to developers regardless of their preferred platform.
Community Support: XAMPP benefits from a large and active
community of developers and users who contribute to its
development, provide assistance, and share resources such as

tutorials, forums, and documentation.

[Z) XAMPP Control Panel v32.1 [ Compiled: May 7th 2013 ] B
23] XAMPP Control Panel v3.2.1 Cont
Modules
» Netstat
Service Module  PID(s) Portls) Actions L
3648
Apache 77% 80, 443 Stop Config Logs W Shell
MySaL 6028 3306 [ Stop || Admin | | Config Logs Explorer
FileZilla Stant Config Logs £ Semvices
Mercury Start Config Logs o Help
Tomcat Stant Config Logs Quit
[main] Checking for prerequisites
[main] All prerequisites found
[main] Initiakizing Modules
[main] Starting Check-Timer
[main)] Control Panel Ready
[Apache] Attempting to start Apache app.
[Apache] Status change detected: running
[mysql] Attempting to start MySQL app.
[mysql] Status change detected: running

Fig 3.10 XAMPP Home page
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3.3.3 MySQL

3.3.3.1 Introduction:

MySQL is a popular open-source relational database management system

(RDBMS) widely used for storing, managing, and retrieving structured data. In

the context of a traffic violation project, MySQL can efficiently store various types

of vehicle-related data, including registration information, violation records, and

vehicle owner details.

3.3.3.2 Database Design:

1.

Tables: The database can consist of multiple tables to organize
different types of data. Common tables may include "Vehicles",

"Violations", "Owners", "Locations", etc.

. Relationships: Tables can be related through primary and foreign keys

to establish relationships between entities, such as linking vehicles to

their owners or violations to specific vehicles.

3.3.3.3 Vehicle Data Storage:

1.

Vehicle Registration Information: Details such as license plate
number, vehicle make, model, year, color, and registration status can

be stored in the "Vehicles" table.

. Violation Records: Information about traffic violations, including type

of violation, date and time, location, and associated vehicle 1D, can
be stored in the "Violations" table.

Owner Details: The "Owners" table can contain information about
vehicle owners, including their names, addresses, contact

information, and any additional identifiers.

3.3.3.4 Data Management and Querying:

1.

Data Insertion: Data collected from various sources such as traffic
cameras, police reports, or manual entries can be inserted into the
MySQL database using SQL INSERT statements.

. Data Retrieval: Queries can be executed to retrieve specific

information from the database, such as retrieving all violations
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associated with a particular vehicle or finding vehicles registered to a
specific owner.

Data Updating and Deletion: The database allows for updating
existing records or deleting obsolete data using SQL UPDATE and
DELETE statements, ensuring data accuracy and integrity.

3.3.3.5 Security and Access Control:

1.

User Authentication: MySQL provides authentication mechanisms to
control access to the database, ensuring only authorized users can

query or modify data.

. Data Encryption: Sensitive data such as personally identifiable

information (PIl) can be encrypted to protect confidentiality and
comply with privacy regulations.

Audit Trails: Logging mechanisms can be implemented to track
database access and modifications, aiding in accountability and

forensic analysis.

3.3.3.6 Scalability and Performance:

1.

Indexing: Proper indexing of database tables can enhance query
performance by facilitating faster data retrieval, especially for
frequently accessed fields such as license plate numbers or violation

types.

. Optimization: Regular performance tuning and optimization

techniques, such as query optimization and database schema design

improvements, can improve overall system efficiency and scalability.

3.3.3.7 Integration with Application Layer:

1.

Backend Integration: The MySQL database can be integrated with the
application layer of the traffic violation project, allowing seamless
interaction between the database and the software application
handling data input, processing, and presentation.

APIs: Application Programming Interfaces (APIs) can be developed
to enable communication between the application layer and the
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MySQL database, providing standardized methods for data access

and manipulation.

3.4 STANDARDS

1.

Road Safety Standards: Ensure that the intelligent control system complies
with established road safety regulations and standards to effectively mitigate
traffic accidents.

RFID Technology Standards: Adhere to industry standards for RFID
technology implementation to ensure compatibility and interoperability with
existing systems.

Data Privacy and Security Standards: Implement measures to safeguard
sensitive data collected by the intelligent control system, adhering to
established privacy and security standards.

Traffic Management Standards: Align the functionality of the intelligent control
system with best practices and standards for efficient traffic management and
congestion alleviation.

Crisis Management Standards: Develop protocols and procedures within the
intelligent control system that align with crisis management standards to
ensure prompt and effective response to emergencies on the highway.

3.5 CONSTRAINTS:

1.

Cost: Balancing the cost of implementing and maintaining the intelligent
control system with the available budgetary constraints.

Technological Limitations: Addressing any technological limitations or
compatibility issues that may arise during the integration of RFID technology
with existing infrastructure.

Resource Availability: Ensuring the availability of skilled personnel and
resources for the development, deployment, and maintenance of the
intelligent control system.

Regulatory Compliance: Ensuring compliance with legal and regulatory
frameworks governing the use of RFID technology, data collection, and traffic

management.
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5.

Environmental Impact. Minimizing the environmental impact associated with
the deployment and operation of the intelligent control system, such as

energy consumption and waste generation.

3.6 TRADE-OFFS:

1.

Privacy vs. Data Collection: Balancing the need for collecting data for traffic
management and safety purposes with the privacy concerns of individuals
using the road network.

Accuracy vs. Cost: Trading off the level of accuracy and precision of the
intelligent control system with the associated costs of implementing and
maintaining such a system.

Real-time Response vs. Resource Allocation: Allocating resources between
real-time response capabilities for crisis management and long-term planning
for traffic guidance and congestion reduction.

Functionality vs. Complexity: Balancing the functionality and complexity of
the intelligent control system to ensure usability and effectiveness without
overwhelming users or operators.

Interoperability vs. Vendor Lock-in: Considering the trade-off between
interoperability with multiple vendors' systems and potential vendor lock-in

when selecting RFID technology and hardware components.

26



CHAPTER 4
COMPREHENSIVE ANALYSIS

4.1 WORKING PRINCIPLE

The prototype of the RFID traffic control system epitomizes a meticulously tailored
solution aimed at adeptly discerning and regulating multifarious dimensions of traffic
dynamics. Seamlessly integrating RFID technology, sophisticated sensors, and
astute algorithms, its design is optimized to seamlessly attain its predefined
objectives. At its core lies the deployment of RFID tags meticulously affixed to
vehicles, facilitating effortless identification and continuous tracking. These tags
emit distinct identification signals, swiftly captured by strategically positioned RFID
readers stationed at pivotal junctures. The transmitted tag data is meticulously

relayed to a centralized control unit for comprehensive processing and analysis.

With an arsenal of advanced sensors meticulously embedded within its architecture,
the prototype meticulously monitors vehicle presence, velocity, and an array of other
pertinent parameters in real-time. Through the meticulous aggregation of data
streams, the system deftly gauges the precise count of vehicles traversing each lane
or pathway, along with their respective velocities and behavioral patterns.
Empowered by its cognitive algorithms, the prototype judiciously dissects the
amassed data, facilitating informed decision-making processes. It possesses the
agility to dynamically recalibrate traffic signal timings, optimize lane assignments,
and accord paramount importance to emergency vehicles, thereby fostering a
seamlessly orchestrated and highly efficient flow of traffic.

Beyond its core functionalities, the prototype is endowed with an innate capability to
discern violations and anomalies within the traffic ecosystem. It boasts the acumen
to swiftly identify vehicles surpassing designated speed limits, flouting traffic
regulations, or encroaching into restricted zones without due authorization. In
response to such transgressions, the system stands poised to dispense timely
warnings, activate alarm systems, or promptly alert the requisite authorities for

decisive action.
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In essence, the RFID traffic control system prototype represents an epitome of
innovation and efficiency in the realm of traffic management. By harnessing the
synergy of RFID technology, intelligent algorithms, and advanced sensors, it
endeavors to herald a new era of proactive and intelligent traffic governance. With
its unparalleled ability to monitor, analyze, and regulate traffic dynamics in real-time,
the system aspires to not only enhance safety and alleviate congestion but also
substantially augment the overall efficiency of transportation networks within the
monitored domain. As a compelling testament to its efficacy, the prototype stands
as an exemplar of the transformative potential inherent in the deployment of RFID-
based traffic control systems, epitomizing a paradigm shift towards a more

seamlessly orchestrated and intelligently managed traffic ecosystem.

Vehicle with
RFID reader

LCD

f

RFID Reader > > G5M
Arduino
UNO/MNodeMCU
ESPE266 . LEDs
Power Supply N
IoT

Fig 4.1 Block Diagram
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The prototype of the RFID traffic control system represents a significant

advancement in traffic management technology. Here's a breakdown of its key

components and functionalities:

1.

RFID Technology: RFID tags attached to vehicles facilitate easy identification
and tracking. These tags transmit unique identification information to RFID
readers strategically placed at key locations.

. Sensors: The system is equipped with advanced sensors that monitor various

parameters such as vehicle presence, speed, and behavior in real-time.
Central Control Unit: RFID readers capture tag data and send it to a central
control unit for processing. This central control unit coordinates the data
collected from sensors and readers and makes decisions based on intelligent
algorithms.

Intelligent Algorithms: The system employs intelligent algorithms to analyze
the collected data and make informed decisions. It can dynamically adjust
traffic signal timings, optimize lane assignments, and prioritize emergency
vehicles for smoother traffic flow.

Violation Detection: The system can detect violations and abnormal
behaviors such as vehicles exceeding speed limits, not following traffic rules,
or entering restricted areas without authorization. When violations occur, the
system can issue warnings, trigger alarms, or alert authorities for appropriate
action.

Comprehensive Approach: By collecting real-time data and utilizing
intelligent algorithms, the 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.

Proof-of-Concept: The prototype serves as a proof-of-concept for the
potential benefits of implementing RFID-based traffic control systems in real-
world scenarios. It demonstrates the feasibility and effectiveness of using
RFID technology, advanced sensors, and intelligent algorithms for traffic
management.

Overall, the RFID traffic control system prototype showcases innovative

technology that has the potential to revolutionize how traffic is managed,
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leading to safer roads, reduced congestion, and improved transportation

efficiency.

4.2 EXPERIMENT AND EVALUATION

Conducting experiments and evaluations constitutes fundamental pillars in
assessing the efficacy of a traffic violation detection system, ensuring its ability to
accurately pinpoint and categorize infractions. In our research endeavor, we
embarked on an exhaustive array of experiments and evaluations to meticulously

validate the operational prowess of our system.

Initiating this validation process, we meticulously devised a series of experiments
meticulously crafted to emulate real-world traffic scenarios. These simulations were
meticulously designed to scrutinize the system's adeptness in identifying diverse
types of traffic transgressions, ranging from red light violations to illegal turns and
instances of speeding. To ensure the robustness and representativeness of our
evaluation, we diligently assembled a diverse dataset encompassing video footage

from various intersections and road conditions.

Subsequently, during the evaluation phase, we painstakingly annotated this dataset,
marking instances of traffic violations as ground truth for meticulous comparison.
Leveraging this meticulously annotated dataset, we subjected our system to
rigorous scrutiny, measuring its performance through well-established evaluation
metrics including accuracy, precision, recall, and the F1-score. These metrics
served as quantifiable indicators of the system's proficiency in accurately identifying

and classifying violations while minimizing false positives.

Moreover, we conducted comparative evaluations, pitting our system against
existing approaches and state-of-the-art methodologies. Through these
comparative analyses, we gained valuable insights into the system's strengths and

weaknesses, thereby identifying avenues for enhancement and refinement.

In addition to assessing accuracy metrics, we scrutinized the system's real-time
processing capabilities, evaluating its responsiveness in promptly detecting and
reporting violations to pertinent authorities. To ascertain the system's resilience and
reliability, we subjected it to rigorous tests under challenging conditions such as
adverse weather, poor lighting, and occlusions. These tests served as litmus tests,
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affirming the system's ability to perform consistently and reliably across diverse real-

world scenarios.

The culmination of our experimentation and evaluation efforts yielded unequivocal
confirmation of the efficacy of our traffic violation detection system. Demonstrating
high accuracy rates in detection and classification, our system showcased its
potential for robust enforcement of traffic regulations. Its real-time performance and
adeptness in handling challenging conditions further underscored its practical
viability and efficacy.

4.3 IMPLEMENTATION

The development of the traffic violation detection system prototype is centered on
the proficient detection and vigilant monitoring of signal infractions. At its core, the
system integrates traffic lights, universally acknowledged signaling apparatuses that
orchestrate traffic flow at intersections and junctions. Adhering to a standardized
color scheme, these traffic lights convey critical messages: green signifies the green
light for movement, red signifies a halt, while amber or yellow serves as a cautionary
precursor to a red signal. Despite the universality of these signals, myriad individuals
flout them owing to impatience and negligence, necessitating a robust solution.

In response, the prototype is meticulously engineered to identify and apprehend
vehicles that contravene traffic signals. It leverages a vehicle ID card installed in
each vehicle in conjunction with a wireless vehicle ID card reader positioned
proximate to the traffic signal post. The vehicle ID card, a modest yet efficient device,
is equipped with an 89c2051 microcontroller IC, housing vehicle data and
transmitting it via an IR LED. Upon detection of a violation, pertinent vehicle details
are promptly dispatched to the nearest traffic police officer tasked with monitoring
the vicinity.

Driving the system's functionality is the Arduino Uno module, housing an
ATmega328 microcontroller chip. Belonging to the esteemed Mega AVR family, this
chip boasts an 8-bit RISC processor core founded on the Harvard architecture. With
32KB of internal memory and 1KB of EEPROM, it ensures data integrity even in the

event of power outages. Furthermore, the ATmega328 offers an array of features
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including an advanced RISC architecture, low power consumption, support for PWM
principles, and a built-in ADC.

Incorporating loT technology, the system seamlessly integrates an ESP8266 WiFi
module interfaced with the Arduino processor. This module facilitates WiFi
connectivity, enabling the transmission of vehicle particulars, such as registration
numbers and owner identities, to a smart device wielded by the traffic police officer.
This real-time dissemination empowers authorities to swiftly intervene and uphold
traffic regulations, thereby fostering enhanced road safety and mitigating the dire

consequences of traffic transgressions.

In summation, the implementation of this traffic violation detection system prototype
heralds a paradigm shift in traffic surveillance and regulation. By automating the
detection process and furnishing real-time vehicle data, it equips traffic police with
the tools necessary to enforce regulations adeptly. Through the precise identification
of signal violations and the expedited relay of vehicle information, the system
endeavors to elevate road safety standards and curb the pernicious effects of traffic

rule infringements.

4.4 SOFTWARE IMPLEMENTATION

e Open XAMPP as shown below figure 4.2

© XAMPP Control Panel v3.2.3
Modules Netstat
Service  Module PID(s) Port(s) Actions -
Apache Stan Confg Logs o cnes
MySQL Stant Contg Logs £ xplorer
FieZila Start Confg Logs ¥ Services
Mercury Start Confg Logs Help
Tomcat Stan Config Logs ul
[man) there will be a secunty dialogue or things will break! So think ~
[main) about running this apphcation wath admumistrator nghts
[mamn) XAMPP Installation Directory. “c.\xampp
[ 4] Jhecking for prerequisites
[maun] All prerequisites found
[man) nitializing Modules
[“*;r\] \'tan.")fh:-rulﬁw-v
|

ain| Control Panel Ready

Fig 4.2 XAMPP Home Page
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e Click the start option on both Apache and MySQL services, as shown in the in

the below figure 4.3

XAMPP Control Panel v3.2.3 | Compiled: Mar 7th 2019 - 0O X
XAMPP Control Panel v3.2.3 J contg
Modules Netstat
Service Module PiD(s) Port(s) Actions o
Apache ';’9‘;‘,‘ 80,443 | Swp Admn Confg Logs o sner
MySQL 18764 Asmn Config Logs | Explorer
FieZila Start aamn Config Logs ! Services
Mercury Start Acmn Config Logs  Help
Tomcat Stant Asmn Config Logs i ow
PM [main] All prerequisites found A
5PN [main) Initializing Modules
5PM [main] Starting Check-Timer
PM [main) Control Panel Ready
i P\ [Apache] Attempting to start Apache app
3 E\N [Apache] Status change detected: running
P\ [mysql]  Attempting to start MySQL app
PM [mysql] Status change detected: running
v

Fig 4.3 Click the start option on both Apache and MySQL services.

e Create the hypertext preprocessors for the website, as shown in the in the

below figure 4.4
This PC » Local Disk (C:) » xampp » htdocs » NodeMCU-and-RFID-RC522-10T-Projects »
D Name . Date modified Type Saze
css /2 PM File folde
»
img 2 2 P File folde
! s Pat Y, PM File foilder
r | database.php 3/18/2020 525 PM PHP File KB
4 getUID.php 202 23 AM PHP File K8
’ & home ok ok 47 aMm PNG File 66 KB
home php 3 2020 416 PM PHP File KB
D insertDB.php 20 520 P} HP File KB
}J,query.mm 3 2020 &13 PM avaScnpt File 285 KB
nodemcu_rfid_jot_projects.sql 20 5:25 PM SQL File K8
read tag user data php 2020 11:16 AM PHP File K8
] | read tag.php 3/18/2020 532 PM PHP File 5K8
rq-;ﬁion.ahp 8/2020 527 PM OHE File 4K8B
| UIDContainer,php 3/20/2020 5:17 PM PHP File 1K8
| user data delete page.php 1/18/2020 5:30 PM PHP File 2K8
| user data edit page.php 3/18/2020 5:30 PM OHP Fie 48
__| user data edit th.php 3/18/2020 5:29 PM PHP File 4K
| user data.php 3/18/2020 5:28 PM PHP File 4KB

Fig 4.4 PHP files for Websites
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e Open the browser and proceed to the localhost admin page and click the

database, as shown in the in the below figure 4.5

b localhost / 127001 | phpMyAd- X X - n

- C @ localhost \ e\n'wqm'ﬁ

W Gmal ® YouTube © Maps Wj Trnste @ searchconsole () Plagiarism Checker.. () Paraphrasing Tool © Nohat - Free forde.. ) Google Drive DIY Wi-Fi Jammer u.. & Contact Form (Clas.
M Sesver 127001
Y 8l ¢ Databases SaL & Status User accounts =+ Export = Impornt Settings Replication Variables = Charsets ¥ More
alm v e [
Recent Favorites \
-
o New
+ Server 127.00 1 via TCPAP
* alsan B 81 conn lation utfe licode v MariaDB
= - . ype MariaDl
+ easyhotspot F ]l
. ) 1 being used
+.. | information_schema "Gy
. 8-MarlaDB - mariadb.org binary
+- | mikbotam
+ mikrotik .
+— | mikrotikforbeginners .
+- | mydigitainepal & La v . nicode (utf
+ mysql
#— | performance_schema § Theme  pmahomme *
+ | phpmyadmin
+ 1 prxwifi » Fontsize @ \
+ test Jper S 1 1b PHP/T
| wif More setfinas . N libmysgl - mysq
cTec96e67516d72e
*-Jzl
+- . zalisp + PHP extension. mysgli g curl i mbstring &

+ PHP version 733

« Version information: 4.8 5, latest stable version 4 94
« Documentation
|+ Official Homepage

Fig 4.5 Localhost admin page

e Create a new database, as shown in the in the below figure 4.6

i locathost / 127.00.1 | phpMyAd- X X - o
& C @ localhost y g Incognito
B Gmal » YouTube & Maps M) Translate @ search console . Plagiarism Checker, . Paraphrasing Tool © Nohat - Free for de. N Google Drive DIY Wi-Fi Jammer w & Contact Form (Clas.
M Server 127001
y 8l Databases sal & Status = Useraccounts = Export = Import Settings Replication Variables = Charsets ¥ More
03 R v
Re Favorit
-
3 Now Databases
+ alsan
+ yh -
R 0[590[ 4‘ reate database &
+._ | information_schema
+ mikbotam " ' R ollatin= - Fnnpn
S e T
+- | mikrotikforbeginners v Database nodemcu_rfid_lot_projeBre e
3 Filters created
+ mydigitainepal
+ ) mysql ntaining the word
#. ) performance_schema
+
phpmyadmin Database « Collation Action
*_ | procwifi }
+ test
® ) wif asyhotspot stin)_swedish_ heck privilege
*+-J zal information_schema tf5_genera #4 Check g
® .
zalisp mikbotam 1atim_seedish c1 »  Check prvileges
mikrotik Latiny_swedish_ci mu Check privileges

mikrotikforbeginners  latin_seedish ci & Check privileges

mydigitainepal latinm_swedish ci 82 Check privileges
mysql 1atim_seedish ci v Check privileges
performance_schema  utfs_general_ci & Check privileges
| phpmyadmin ut?g_bin = Check privileges

Fig 4.6 Create a new database.
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e Import the MySQL library from the computer, as shown in the in the below

figure 4.7

is locathost / 127.00.1 / nodemcu X X o

&« C @ localhost o e Incognito

B Gmal * YouTube © Maps M) Translate g§ searchconsole () Plagiarism Checker.. ([} Paraphrasing Tool © Nohat - Free for de. N Google Drive DIY Wi-Fi Jammer u.. % Contact Form (Clas.

@~ 127 00 atabase nodemcu_did jot_projects

¥ Structure Sal Search Quer =+ Export | Import Operations = Privileges 4% Routines (& Events ¥ More
Y8l @ y ¥ P f )

avorites .

o No tables found in database

+ alsan 4 Create table

#_ | easyhotspot

+ information_schema Name Number of
+ mikbotam

+ mikrotik

+ mikrotikforbeginners =
+ mydigitalnepal

*._ 4 mysql

nodemcu_rfid_iot_projects

performance_schema

phpmyadmin

prcwifi

wifi
zal
+_ | zalisp

+
+
+
+J test
+
+

Fig 4.7 Import the MySQL library.

e Home page for the website

B Home : ADVANCED TRAT +

< C [ EERS® loclhostNo f e e > 0™ 31'
ADVANCED TRAFFIC VIOLATION PENALTY SYSTEM USING IOT

Home  UserData  ManualEntry  Read Tag 1D

T

Welcome to ADVANCED TRAFFIC VIOLATION PENALTY SYSTEM USING IOT

Fig 4.8 Website Home Page
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e Read tag ID: It will read the vehicle's RFID tag while in red light.

Read Tag : ADVANCED TR, +

ADVANCED TRAFFIC VIOLATION PENALTY SYSTEM USING IOT

Home User Data Manual Entry Read Tag ID

Vehicle ID P e—
Vehicle Number e
Fine Amount P ——

Email P e—

Mobile Number R

—
Fig 4.9 Read Tag ID page

e Manual Entry: This page manually enters the vehicle's data, like vehicle

number, owner's mobile number, etc

Registration : ADVANCEL +

ADVANCED TRAFFIC VIOLATION PENALTY SYSTEM USING IOT

Home User Data Manual Entry Read Tag ID

Manual Entry

Vehicle ID

Vehicle Number
Fine Amount 500rs

Emall Address

Mobile Number

Fig 4.10 Manual Entry Page
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e This page contains the vehicle's data, which was manually entered.

B User Data: ADVANCED T+ +

@ localhost/NodeMCU-and-RFID-RC

ADVANCED TRAFFIC VIOLATION PENALTY SYSTEM USING IOT

Home User Data Manual Entry Read Tag ID

User Data Table
ajahfhalhf hkjshhh 500rs ahalhflahfih@gmail.com ankajjajfoh m m
alkinlanib Ndkakdkakd 500rs NDLNLndIA AJBJFALDALA ﬁm

TN 14 AW 8753 AA2AZABO 500rs arunelan@gmail.com 999999999 m m
TNOBAWS798 7979680 500rs SLKHLHSLGLH@GMIAL.COM 973796827 ﬁ m
TN14AWB755 12327491974  500rs ASJDJJJLILAJIS@GMAIL.COM m m

TN14V9898 63AC0803 500rs ramram@gmail.com 1234556678 ﬁ m

Fig 4.11 User data Page
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CHAPTER 5
RESULTS AND DISCUSSIONS

5.1 RESULTS

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 NodeMCU, 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 ID cards,
which are installed in each vehicle passing through the traffic signal. NodeMCU
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.

Fig 5.1 Project Photo
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The screenshot provided showcases an email sent by XAMPP, highlighting the
functionality of the system in generating violation notification emails. The email
contains important information regarding the 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.

« B O w B ©®© & @I D

Notifications XAMPP inbox x

Elangovan Agoramoorthy <elangovanagoramoorthy@gmail.com=

Vehicle No TN 14 A 2805 Jumped signal

Fine rs 500rs.
Pay as soon as possible to avoid the late fees.

Thank you.

([ & Reply )( ~ Forward ) ( ® )

Fig 5.2 Email notification for violation message

XAMPP enables the seamless integration of various sensors and devices to capture
and transmit data. In the context of the traffic violation detection system, XAMPP
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 XAMPP capabilities, the
system can provide accurate and reliable violation notifications, contributing to

improved road safety and enforcement of traffic regulations.
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5.2 ADVANTAGES

1. Real-time violation detection for immediate action.
Automated and accurate detection of violations
Prompt notification and response to authorities.
Improved efficiency for traffic enforcement.
Deterrent effect on potential violators.
Data-driven insights for traffic management.

A -

Seamless integration with existing infrastructure.

5.3 APPLICATIONS

1. Traffic management and control systems.

2. Law enforcement and traffic violation monitoring.
3. Smart city initiatives.
4

. Public transportation management
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CHAPTER 6
CONCLUSIONS AND FUTURE SCOPE

6.1 CONCLUSIONS

The development of an automated traffic violation detection system
represents a watershed moment in the realm of road safety and traffic management,
offering a multifaceted approach to address contemporary challenges. By
harnessing cutting-edge technologies such as the Internet of Things (loT), Radio-
Frequency Identification (RFID), advanced image processing algorithms, and
sophisticated data analytics, this system stands poised to revolutionize the
landscape of traffic regulation and enforcement. Its capacity to swiftly and accurately
identify a myriad of traffic infractions, coupled with its ability to track and document
these violations in real-time, not only facilitates prompt enforcement actions but also

serves as a potent deterrent against reckless driving behavior.

Central to the system's efficacy are its inherent advantages, notably encompassing
real-time monitoring capabilities, automated violation detection mechanisms, and
streamlined data management protocols. Through the seamless integration of these
features, traffic authorities are empowered to maintain a proactive stance in
upholding adherence to traffic regulations, fostering a culture of compliance and
accountability among motorists and pedestrians alike.

Furthermore, the system's forward-looking trajectory extends far beyond its current
capabilities, with a roadmap that envisions the incorporation of advanced Artificial
Intelligence (Al) and Machine Learning (ML) algorithms, as well as the integration
of smart communication technologies. These enhancements promise to imbue the
system with unprecedented levels of intelligence and adaptability, enabling it to
dynamically respond to evolving traffic patterns and emerging safety concerns. By
leveraging predictive analytics and predictive modeling, authorities can anticipate
potential traffic bottlenecks, identify high-risk zones, and deploy targeted

interventions to preemptively mitigate risks.
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As this technological ecosystem continues to evolve and proliferate, the system
holds the promise of catalyzing a paradigm shift in the way we conceptualize and
manage our road networks. Through sustained innovation and widespread
implementation, it has the potential to catalyze a transformative shift towards safer,
more efficient, and more resilient transportation infrastructures, thereby fostering the
realization of a future where road safety is not merely an aspiration but a tangible
reality for all.

6.2 FUTURE SCOPE

In the foreseeable future, this system is poised to undergo significant advancements
with the integration of cutting-edge artificial intelligence (Al) and machine learning
(ML) algorithms. These innovations will serve to amplify the precision and efficiency
of traffic violation detection to unprecedented levels. Through harnessing the power
of Al and ML methodologies, the system will possess the capability to continuously
evolve and refine its operations by assimilating real-time data streams. This
evolutionary approach will greatly augment its proficiency in recognizing and
categorizing diverse infractions, thereby fortifying its effectiveness in upholding

traffic regulations.

An additional avenue for future development entails the incorporation of smart
communication technologies, including vehicle-to-infrastructure (V2I) and vehicle-
to-vehicle (V2V) communication protocols. Such integration would facilitate
seamless real-time communication between vehicles and traffic infrastructure
elements, ushering in a new era of intelligent traffic management and enforcement
strategies. Moreover, this enhanced connectivity would furnish the system with
invaluable insights and capabilities to proactively address traffic challenges,
optimizing traffic flow and safety measures. Furthermore, the system stands to
benefit immensely from the integration of automated enforcement mechanisms,
such as automated ticketing or fines systems. By automating the process of
penalization, this integration would streamline enforcement procedures, fostering

greater compliance with traffic regulations and bolstering road safety initiatives.
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APPENDIX
SOURCE CODE

#include <ESP8266WebServer.h>
#include <ESP8266HTTPClient.h>
#include <ESP8266WiFi.h>
#include <SPI.h>

#include <MFRC522.h>

const char* ssid = "VEERA";
const char* password = "9445744181*agm";
ESP8266WebServer server(80); //--> Server on port 80

int readsuccess;
byte readcard[4];
char str[32] = "";
String StrUID;

void setup() {
Serial.begin(115200);
SPl.begin
mfrc522.PCD_Init();

delay(500);

WiFi.begin(ssid, password);
Serial.printin("");

pinMode(ON_Board_LED, OUTPUT);
digitalWrite(ON_Board_LED, HIGH);

Serial.print("Connecting");
while (WiFi.status() = WL_CONNECTED) {
Serial.print(".");
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digitalWrite(ON_Board_LED, LOW);
delay(250);
digitalWrite(ON_Board_LED, HIGH);
delay(250);
}
digitalWrite(ON_Board_LED, HIGH);
Serial.printin("");
Serial.print("Successfully connected to : ");
Serial.printin(ssid);
Serial.print("IP address: ");
Serial.printin(WiFi.locallP());

Serial.printin("Please tag a card or keychain to see the UID !");
Serial.printin("");

}

void loop() {
readsuccess = getid();

if (readsuccess) {
digitalWrite(ON_Board_LED, LOW);
HTTPClient http;
WiFiClient client;
//Declare object of class HTTPClient

String UlDresultSend, postData;
UlDresultSend = StrUID;

postData = "UIDresult=" + UlDresultSend;

http.begin(client, "http://192.168.29.212/NodeMCU-and-RFID-RC522-I0T-
Projects/getUID.php"); //Specify request destination
http.addHeader("Content-Type", "application/x-www-form-urlencoded");
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digitalWrite(ON_Board_LED, LOW);
delay(250);
digitalWrite(ON_Board_LED, HIGH);
delay(250);
}
digitalWrite(ON_Board_LED, HIGH);
Serial.printin("");
Serial.print("Successfully connected to : ");
Serial.printin(ssid);
Serial.print("IP address: ");
Serial.printin(WiFi.locallP());

Serial.printin("Please tag a card or keychain to see the UID !");

Serial.printin("");

}

void loop() {

readsuccess = getid();

if (readsuccess) {
digitalWrite(ON_Board_LED, LOW);
HTTPClient http;
WiFiClient client;
//Declare object of class HTTPClient

String UlDresultSend, postData;
UlDresultSend = StrUID;

postData = "UIDresult=" + UlDresultSend;

http.begin(client, "http://192.168.29.212/NodeMCU-and-RFID-RC522-10T-

Projects/getUID.php"); //Specify request destination

http.addHeader("Content-Type", "application/x-www-form-urlencoded");
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int httpCode = http.POST(postData); //Send the request
String payload = http.getString(); //Get the response payload

Serial.printin(UIDresultSend);
Serial.printin(httpCode); //Print HTTP return code

Serial.printin(payload); //Print request response payload

http.end(); //Close connection
delay(1000);
digitalWrite(ON_Board_LED, HIGH);
}
}
int getid() {
if (!Imfrc522.PICC_IsNewCardPresent()) {
return O;
}
if (!Imfrc522.PICC_ReadCardSerial()) {

return O;

}

Serial.print("THE UID OF THE SCANNED CARD IS : "),

for (inti=0;i<4;i++){
readcard[i] = mfrc522.uid.uidByte[i]; //storing the UID of the tag in readcard
array_to_string(readcard, 4, str);
StrUID = str;

Y
mfrc522.PICC_HaltA();

return 1;

void array_to_string(byte array[], unsigned int len, char buffer(]) {
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for (unsigned inti = 0; i <len; i++)
{
byte nib1 = (array[i] >> 4) & OxOF;
byte nib2 = (array[i] >> 0) & OxOF;
buffer[i * 2 + 0] = nib1 <0xA ?'0"' + nib1 :'A" + nib1 - OxA;
buffer[i * 2 + 1] = nib2 <0xA ?'0"' + nib2 :'A' + nib2 - OxA;
}
buffer[len * 2] = "\0;
}
Serial.printin(UIDresultSend);
Serial.printin(httpCode); //Print HTTP return code
Serial.printin(payload); //Print request response payload

http.end(); //Close connection
delay(1000);
digitalWrite(ON_Board_LED, HIGH);
}
}
int getid() {
if (Imfrc522.PICC_IsNewCardPresent()) {
return O;
}
if (!Imfrc522.PICC_ReadCardSerial()) {

return O;

}

Serial.print("THE UID OF THE SCANNED CARD IS : "),

for (inti=0;i<4;i++){
readcard[i] = mfrc522.uid.uidByte[i]; //storing the UID of the tag in readcard
array_to_string(readcard, 4, str);
StrUID = str;

}
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}

mfrc522.PICC_HaltA();

return 1;

50



