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Abstract: There is a greater frequency of intersections between natural areas and
roadways. Because of the potential for fatalities and extensive property damage in
traffic accidents, this encounter puts wildlife at great risk. As a result, these crossings
carry a number of risks, including the possibility of fatalities and property damage.
In order to increase the safety of wildlife on forest roads, we show in this study a
smart transportation system that is being developed using Internet of Things
technology. The principal objective of this system is to mitigate motor vehicle-wild
animal collisions in a range of environments, including forests and conservation
zones, in order to protect both the transportation infrastructure and wildlife. The
proposed system includes a number of crucial components, such as intelligent sensors
for detecting animals positioned beside roads to monitor animal movements and the
sites of their frequent crossings. By evaluating this real-time data, sensors help
identify locations with greater risk of animal mishaps and the busiest crossing times.
In order to swiftly inform drivers to approaching game animals and reduce search
speeds, for example, this data enables the generation of dynamic alarm signals that
are displayed on mobile apps, roadside boards, and vehicle-infrastructure
connections. Moreover, the dynamic speed regime provides drivers with the ability
to respond quickly and prevent crashes by determining the system's speed limitations
based on the real-time observation of potentially dangerous animals. With loT
sensors keeping an eye on these locations to guarantee their integrity and safety for
animal crossings, the proposed system also places a strong emphasis on the
preservation of natural wildlife corridors. The system's efficacy and flexibility to
changing environmental conditions are further enhanced via remote management,
ongoing monitoring, and cooperation with conservation organizations. All things
considered, our improved wildlife road safety system integrates IoT technology to
promote safer roads for both animals and humans while maintaining the biological
balance of natural habitats, so representing a proactive strategy to minimizing
human-wildlife conflicts in forest areas. Subsequent studies will concentrate on
improving the system's algorithms and increasing its use. assessing its long-term
success in lowering collisions between wildlife and cars and protecting biodiversity.

Index Terms: Radio Frequency Identification, Internet of Things.

I. INTRODUCTION

In modern transportation systems, ensuring road safety and
regulating vehicle speed are paramount concerns. Traditional
speed limit enforcement mechanisms rely heavily on static
sighage and manual monitoring, often leading to inefficiencies
and inadequate control, particularly in dynamically changing
environments. To address these challenges, there is a growing
interest in leveraging advanced technologies such as Radio
Frequency ldentification (RFID) and the Internet of Things

(10T) to create more intelligent and adaptive speed control systems.

This paper introduces a novel approach, titled "Zone-Adaptive
Vehicle Speed Control with IoT," which aims to enhance road
safety by dynamically adjusting vehicle speed limits based on
specific zones identified through RFID technology. The core
concept of the proposed system revolves around utilizing RFID tags
to designate different zones on the road network, each with its
unique speed limit requirements. By integrating 10T infrastructure
and a web-based interface developed using PHP, the system enables
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real-time monitoring, management, and enforcement of speed
limits across various zones.

The significance of this research lies in its potential to
revolutionize traditional speed control mechanisms by
introducing a dynamic and adaptive approach. Unlike

static speed limit signs, which offer limited flexibility and
responsiveness to changing road conditions, the proposed
system empowers transportation authorities to tailor speed
limits based on factors such as traffic congestion, road
hazards, and proximity to sensitive areas like schools or
residential zones. By automatically adjusting vehicle
speeds according to the detected zones, the system not only
promotes safer driving practices but also contributes to the
overall efficiency and sustainability of the transportation
network.

This introduction provides an overview of the core
objectives and motivations behind the Zone-Adaptive
Vehicle Speed Control system. The subsequent sections
will delve deeper into the technical details, implementation
strategies, and potential applications of the proposed
approach, highlighting its implications for improving road
safety and optimizing traffic management in urban and
rural environments.

By leveraging 10T technologies, we can create a network
of interconnected devices and sensors strategically deployed
along forest roads. These devices can continuously monitor
road conditions, detect the presence of wildlife, and alert
drivers in real-time, thereby reducing the likelihood of
accidents involving animals. Moreover, 10T systems can
provide valuable data insights into wildlife behavior and
movement patterns, aiding in the development of targeted
conservation strategies.

Il. CONTRIBUTION

1. Automatic Vehicle Speed Control System

By controlling vehicle speeds to avoid collisions in
designated areas, the Automatic Vehicle Speed Control
System puts safety first. Its specialty is controlling speeds in
low-speed areas, especially those that are 100 meters or less
from traffic signals. The technology measures a vehicle's
speed precisely by using a microcontroller that is coupled to
sensors. When a car moves into the specified low-speed zone,
the sensors' speed data is used by the microcontroller to
quickly react. The vehicle's speed control is activated by a
signal produced by the system. This automatically modifies
the vehicle's speed to stay inside a designated low-speed zone
and respect the posted speed restriction. The technology
guarantees adherence to speed limits by upholding this speed
restriction, improving traffic safety. It significantly reduces
the possibility of collisions in locations where particular
speed limits are in place.

2. Automated Vehicle Self-Evaluation via State-of-the-Art
Motion Prediction, and Physics
Because of safety concerns, current regulations enable
autonomous vehicles to function fully for extended periods of
time, but there are limits. Technically feasible in different
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driving situations, constraints nevertheless exist because there
aren't enough detailed safety requirements. Adding self-monitoring
parts is crucial to improving security. In this research, a self-
assessment method based on a physics-defined minimal prediction
horizon is proposed for advanced Deep Learning models used in
trajectory prediction. Furthermore, a new constraint is added to the
model that takes User Experience into account as a crucial indicator
for manufacturers.

3. Velocity Control Strategies to Improve Automated Vehicle

Driving Comfort

A series of algorithms for regulating vehicle speed based on
comfort and safety are presented in this study. Accelerometers
fitted within cars were used to measure the degree of comfort.
Power spectral density analysis and one-third octave band filtering
were used to calculate the weighted root mean square acceleration
in order to produce a measurable comfort metric. The aggravating
rate hypothesis explains why people are sensitive to vibrations
differently. Field testing found that pavement roughness, speed,
and comfort all had linear connections. These findings offer
important new information for maximizing both vehicle
performance and comfort.

4. Optimizing Vehicle Velocity for a Ride Enhancement of
Automated Driving Comfort in Speed-Humps

This work presents a novel approach to optimize car speeds in self-
driving cars that encounter speed bumps in order to improve
passenger comfort. By incorporating similar suspension and
damping parameters into a full non-linear vehicle dynamics model,
the analysis takes into account the effects of suspension systems.
Predicting road profiles and including speed bump perturbations in
the model are the steps

in the procedure. Minimizing the vehicle's acceleration and
vertical displacement is the goal of a multi-objective optimization
function. The ideal vehicle speed is established by applying Pareto
optimality and the weighted sum technique. As a test case, a
sinusoidal speed bump is used to verify the suggested method.

I11. RELATED WORK

When uncertain cut-in moves from neighboring lanes arise,
it can be difficult for a car's automated speed control system to react
quickly enough. In the context of autonomous driving, this work
presents an intelligent speed management approach designed to
handle erratic cut-in situations. Based on the present state of affairs
and the Q value of the state-action pair that is obtained from a Q
network, the strategy evaluates the cut-in movements of
neighboring vehicles and modifies the control actions accordingly
by Q. Chen et al [1]. Furthermore, the Q network is trained in
response to several cut-in events using a novel reinforcement
learning technique termed experience screening deep Q-learning
network (ES-DQN). The two primary components of the ES-DQN,
an expansion of the DDQN algorithm, are experience screening and
policy learning. This learning approach can create a more
successful speed control strategy that works well in erratic cut-in
circumstances by evaluating the experience that has been
accumulated. According to simulation data, in these difficult
conditions, the intelligent speed control strategy trained by ES-
DQN performs better than both the DDQN approach and the
conventional ACC strategy. Additionally, by changing the reward
function's weight value, the system can accomplish a number of
control goals.
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The author Girish. H[2] present A significant problem facing
all countries today is accidents involving animals and vehicles.
Human-animal collision is one of the major cause of a number
of fatal accidents. Every second, road accidents occur across
the globe. Thus, this paper suggests an animal detection and
vehicle warning system for animal-related highway accidents
reduction. It is proposed to develop a detection and warning
system using 10T in this method At the detection of animals,
this alert system goes ahead to signal the drivers on the
highway. The animals can be detected as well as the vehicles
alerted by IoT in combination with Pi module. “the eyes and
ears of the system are the sensors which detect obstacles and
trigger the Pi camera configured with by Raspberry Pi to take
live feeds or videos showing movements of animals through
image detection then alerting individuals and vehicles
specifically along forest highways. There is also a sign that
displays light over some distance especially when it gets dark.
Therefore, this research work is meant for saving both animals
and many human lives that are at risk of accidents. This paper
proposes an algorithm called YOLO (You Only Look Once)
that can process 45 frames per second while analyzing the
entire image to predict the object."

Which illustrate the Worldwide, one of the main causes of
premature fatalities and long-lasting injuries is accidents
brought on by speeding. Finding strategies to reduce traffic
accidents and their severity is crucial as they increase in
frequency. The purpose

of this study is to present a low-cost alternative for vehicle
tracking and location-based speed limit identification that
makes use of GNSS technology. Traffic authorities can
categorize and better manage highways by examining motorist
behavior by D. C. Costa et al [3]. To evaluate GPS speed and
guarantee reliable tracking, two devices were developed. To
house the gadgets and a smartphone that captured the
speedometer on video, a framework was constructed. Because
there were no discernible variations in speed measurements,
the device with the lowest cost could be chosen thanks to
spatial data analysis. It was discovered that, particularly at
lower speeds, the readings from the devices closely matched
the car speedometer after comparing the speeds recorded by
the devices with those required by traffic legislation. This
implies that there is a discernible difference in speed perceived
by drivers, emphasizing the necessity to reconsider the legal
limits in order to avoid a state of immunity.

Real-time learning technology assisted R.A. MOHAN in
2019 in developing new solutions for autonomous speed
control systems. In the paper[4], researchers developed
increasingly complex algorithms that can be instantly
modified to account for changing driving conditions. They
achieved this by utilizing machine learning and artificial
intelligence approaches. In order to predict the proper
modifications for the ideal vehicle speeds, these learning
approaches therefore depended on a variety of data sources,
including traffic patterns, GPS, and vehicle sensors. By
continuously evaluating these inputs, the system was able to
independently modify its speed to guarantee efficiency, safety,
and adherence to the speed limit. In the constantly evolving
field of transportation technology, it was a significant step
toward safer roadways and better vehicle performance.
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K. Sathiya et al [8] of number of accidents caused by drivers
speeding has increased recently, and these incidents have
tragically resulted in fatalities from little traffic violations near
hospitals and educational institutions. Road authorities have put up
signboards in these locations as a remedy to raise driver awareness
and control speed. But there's no guarantee that these signboards
will be functional, which raises the risk of accidents. This
initiative's main goal is to create an advanced display controller
that can control vehicle speed in an efficient manner to prevent
accidents caused by speeding too much in prohibited areas. The
paper is divided into two sections: a receiver device for speed
control and display, and a transmitter unit for zone status. The
vehicle's receiver unit (HC-12 wireless transceiver module) is
controlled by signals sent from the transmitter, which is wireless.
Data from the transmitter is received and examined by the
reception unit. The controller uses this information to
automatically set the vehicle's speed to the desired amount. The
fourth target of "quality education” and the ninth objective of
"industry, innovation, and infrastructure™ are among the many
SDGs that this paper supports.

“In 2019, V. Nagaraj et al [12] introduced a new approach to traffic
management for highway vehicles that makes use of an Internet of
Things (loT)-based smart speed control system. The first-ever
model optimizes vehicle usage and enhances vehicle safety on
roads through the use of gadget interconnectivity. Through the
integration of loT technology, vehicles can connect with
infrastructure and with each other, facilitating real-time monitoring
and speed limit regulation. This device also lessens the chance of
speeding, lessens traffic jams, and uses less gasoline, all of which
make driving safer. This creative design has increased the potential
for intelligent road technology in the future and greatly boosted
transportation technology.

Wang et al [22] study includes a novel learning method aimed
at enhancing cars' intelligent speed management strategies,
particularly in situations involving unclear cut-in times. The study
looked into the issue of neighboring vehicles' unexpected cutting
actions during cut-ins, which can disrupt traffic and reduce safety.
Wang et al.'s method makes use of machine learning algorithms to
adapt and optimize vehicle speed in response to abrupt changes in
traffic conditions brought on by cut-in events. This approach
enhances the overall effectiveness and safety of traffic flow by
combining real-time data and predictive modeling to enable
preemptive reaction against any disruptions that may develop in the
future (Wang et al. 2018). The introduction of innovative intelligent
transport systems is a significant advancement that holds great
potential for improving the performance levels of self-driving
automobiles in challenging driving environments.

A key component of contemporary safety systems that aid in
accident detection and prevention through alarm notifications is
radio frequency. Palanivel's research article [26] from 2023
examines the ways in which RF technology can be used to enhance
safety in a variety of contexts. By strategically placing RF sensors,
real-time monitoring of possible risks can be facilitated, leading to
the discovery and avoidance of harmful conditions or accidents.
The gadgets detect these anomalies, which might be anything from
abrupt temperature swings to pressure or movement that might
point to impending danger. When an anomaly is found, it
immediately notifies the security personnel, giving them time to
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take action and lessen the risks associated. This supports
Palanivel's observation that RF should be used in preventative
accident procedures to raise safety standards across a range of
sectors.

The Author Yong H. Lee et al [7] study of To enhance the
vehicle's ability to follow bends, the automatic speed control
system modifies the speed in response to the curvature
information of the approaching road. The vehicle's present
position is determined by the system by extracting route
information from a digitally recorded map using GPS data. It
then uses the lateral dynamics of the vehicle to compute a safe
speed to negotiate the curve. To improve safety and driver
comfort, variables including vehicle attributes, driver
preferences, and road conditions are also taken into
consideration. Based on the intended curve speed profile and
the vehicle's present speed, an acceleration instruction is

created. For the best control, one can choose from a variety of
driving modes, such as conservative. The system consists of
multiple functional elements, such as figuring out how steep
the road is, figuring out how fast to turn a corner, and
modifying the vehicle's speed accordingly. Actuators and
sensors on the bus are communicated with via signal input and
actuator control blocks. To guarantee a seamless transition into
and out of curve speed control mode, the entrance and exit
conditions block keeps an eye on the status signals of the
vehicles. If there are any errors in the acceleration command
computation or missing map data, it additionally sends out a
diagnostic message. Research has demonstrated that when
navigating curves, the curve speed control system efficiently
manages the vehicle's speed.

The study of paper [11] M. Lungu et al A number of issues,
including nonlinear dynamics and external disturbances, can
make designing an automated landing system for unmanned
aerial vehicles difficult. The main goal of this work is to
provide a unique auto-landing system for a fixed-wing tailless
UAYV with a moveable center of mass. A novel landing system
is developed to control the aircraft during the whole landing
process and handle problems such as atmospheric turbulence
and sensor faults by employing backstepping and dynamic
inversion control techniques. After then, software testing is
used to confirm the system's efficacy. The three control
surfaces are moved by the first controller using the
backstepping control technique. To maintain a constant
airspeed, the second controller regulates the throttle using the
dynamic inversion approach. Once the UAV's departure from
the runway is corrected, it successfully lands on the designated
landing path. All control objectives, including resilience
against air disturbances, mass center movement, and steady
and transitional error tracking performance, were confirmed
by numerical simulations.

A.M. Amulya et al [16] conclude places where there are speed
limits, it is essential for cars to be safe in order to avoid
accidents. This saves lives in addition to reducing property
damage. According to recent polls, there is a noticeable
increase in accidents that occur close to school zones,
hospitals, and abrupt curves because drivers are in a hurry to
get there. As a result, controlling vehicle speed has gained
urgent importance. at order to reduce the incidence of

Page 625 of 10

accidents, this study suggests an effective, simple design for an
automated vehicle speed control system that may be quickly
implemented at hospitals, schools, colleges, and regions with sharp
turns. A microcontroller-equipped Arduino Uno board is used in
the speed control system. Using Zigbee technology, the transmitter
unit sends the speed limit to the vehicle's receiver. Then, using a
speed encoder sensor, the receiver automatically modifies the car's
speed. This technology lessens the likelihood of collisions and
discourages careless driving.

IV. PROPOSED WORK
The study used a number of different technologies, including
RFID Reader, tags, lcd ,motor ,Arduino uno, MOSFET and
ESP8266.

A. loT and RFID Technology Overview

The Internet of Things (loT) is an innovative concept in the
world of connected devices that we live in today. It makes data
sharing and communication between digital systems and physical
items simple. Sensors, actuators, and other devices that gather and
transmit data via the internet make up the vast Internet of Things
(10T). This makes it possible to monitor, regulate, and automate
various processes in real time. A crucial component of many
Internet of Things applications is RFID (Radio Frequency
Identification). It tracks and identifies items wirelessly using radio
waves. RFID systems consist of RFID readers, RFID tags (also
known as transponders or labels), and a database or other back-end
system for data processing and analysis. RFID tags are small
electronic devices that have an assigned number and occasionally
additional storage. They are either "passive” (they run on an RFID
reader) or "active" (they have their own power). In order to activate
surrounding passive tags and get the data they contain, RFID
readers emit radio waves. RFID technology is capable of more than
merely tracking and finding objects when it is integrated with loT
(Internet of Things) technologies. For instance, RFID tags can be
used in automotive control systems to automatically identify
vehicles at specific locations or checkpoints.

B. RFID Tagging and Vehicle Identification

The zone-based vehicle speed control system relies heavily on
RFID (Radio Frequency ldentification) technology. It makes it
possible for cars to be efficiently identified when they enter various
specified zones. This is accomplished by attaching RFID tags to
automobiles, typically in places where they are simple to scan, such
license plates or windshields. These tags contain distinct 1Ds
connected to the corresponding cars in the database of the system.
An RFID reader at the side of the road begins scanning the area for
tags as soon as a vehicle approaches the zone detecting area. Radio
frequency signals are used to record a tagged vehicle's identifying
information as soon as it comes into the reader's range. The system
locates and identifies automobiles using RFID technology. Radio

waves are emitted by the RFID reader to "wake up™ RFID tags on
neighboring cars. The information is compared to a database of
cars and their designated zones using a microcontroller such as the
Arduino Uno. The recognized vehicle's current zone is then
determined by the system using this information. Using RFID tags,
the system tracks moving automobiles. Using the ESP8266 module
to interface with the car's onboard systems or by sending signals to
the engine, this data is utilized to update the vehicle's speed. Real-
time tracking, the ability to operate without a direct line of sight,
and resistance to inclement weather are all benefits of RFID

tagging.
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C. Zone Detection and Speed Control Algorithm

Zone recognition and speed control are given top priority
by this system to guarantee safe and effective vehicle
movement. The system determines the current zone using
RFID (Radio Frequency Identification) technology and
modifies the vehicle's speed accordingly. Unique identifiers
transmitted by RFID tags positioned at various zones are
picked up by the vehicle's RFID reader. The detected identifier
is compared by the system with a pre-defined database that
associates zones with their assigned speed limitations. The
system can now determine the proper speed restriction based
on the current zone thanks to this approach. The vehicle's speed
is managed by the system through the usage of speed limit
information. It cooperates with the powertrain to enable the car
to reach the designated speed limit. The car's clever design
automatically modifies its speed to maintain predetermined
boundaries. This keeps traffic flowing freely and reduces the
risk of accidents.

. Arduino Programming for Control Logic

The behavior of the zone-adaptive vehicle speed control
system is controlled by Arduino programming. The RFID
reader, motor, LCD display, and ESP8266 are just a few of the
parts that the Arduino Uno microcontroller controls centrally in
the system. The following crucial tasks are managed by the
control logic included into the Arduino firmware: - Using RFID
tags to identify cars - Automatically modifying speed limits in
accordance with the identified zone - Constantly monitoring
vehicle speed Developers can easily design sophisticated
algorithms for dependable speed control system operation and
efficient and effective system operation thanks to Arduino's
extensive  libraries and  user-friendly  programming
environment. The technology uses sensors to accurately
manage the vehicle's mobility within predetermined areas in
addition to detecting information. Smooth communication
between the components of the system is made possible by the
Arduino microcontroller through careful code design and
optimization. Road safety and traffic management are enhanced
by this

E. ESP8266 for 10T Connectivity

In order to enable communication between the vehicle and
other devices, the ESP8266 module is essential for connecting
the vehicle speed control system to the internet. The ESP8266
module is configured with Wi-Fi credentials and
communication protocols in order to create a connection. The
technology sends car data, including position, speed, and speed
limits, to a cloud or distant server over Wi-Fi. Additionally, it
gets updates and commands from the server, enabling remote
changes to the vehicle's speed settings. The ESP8266's 10T
connectivity allows for remote management and speed
monitoring of vehicles. This makes the roadways safer by
assisting individuals in better understanding their surroundings
and enabling them to intervene immediately in the event of an
emergency or difficulty.
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F. User Interface Design and LCD Integration

Our top priority while building the interface for the vehicle's
speed adjustment system is to create an LCD display that is clear
and informative. Drivers can communicate with the system through
the interface, which provides the most recent data on speed limits,
designated zones, and vehicle speed. The design places a strong
emphasis on usability and simplicity so that drivers can quickly
understand important details. The main screen of the system shows
three sections: the top section shows the detected zone, the middle
section provides information about it, and the bottom section
displays the speed limit. The LCD screen is divided into designated
areas for each parameter, such as the vehicle's current speed at the
top. Users can utilize buttons or an Arduino Uno-connected rotary
encoder, as well as an easy-to-use menu system, to interact with the
system. Users can check historical data, access settings, and move
through additional options by pressing and rotating buttons. The
LCD panel immediately notifies drivers of changes in speed
restrictions or detected zones with visual signals or notifications. For
instance, the LCD display adjusts to reflect the change and notifies
the driver if the car approaches a new zone with a different speed
restriction.

DESCRIPTION OF HARDWARE COMPONENTS USED
Arduino uno

The Arduino UNO is a widely popular microcontroller
board known for its versatility and user-friendly nature in the field
of electronics and programming. With an ATmega328P
microcontroller at its core, it offers a variety of digital and analog
input/output pins for easy connection of sensors, actuators, and
other components. Its simple development environment and
strong online community support make it an excellent choice for
both beginners and experienced enthusiasts to delve into
embedded systems, robotics, and more. Whether you're
experimenting with DIY papers or designing innovative
solutions, the Arduino UNO continues to spark creativity and
drive innovation in the electronics world.

The Arduino Uno is a popular microcontroller board renowned
for its versatility and ease of use. Featuring an Atmega328P
microcontroller, it offers a wide array of input/output pins,
making it suitable for a variety of projects. Its compatibility with
a vast ecosystem of sensors and modules, coupled with an
intuitive programming environment, makes it an ideal choice for
beginners and experienced makers alike. Whether you're
tinkering with electronics, building prototypes, or diving into the
world of 10T, the Arduino Uno serves as an excellent platform
for unleashing your creativity and bringing your ideas to life. By
leveraging loT technologies, we can create a network of
interconnected devices and sensors strategically deployed along
forest roads. These devices can continuously monitor road
conditions, detect the presence of wildlife, and alert drivers in
real-time, thereby reducing the likelihood of accidents involving
animals
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ESP8266 wifi module

The ESP8266 WiFi module has had a huge impact on
the world of 10T (Internet of Things) thanks to its small size
and impressive capabilities. This little device includes a
complete TCP/IP stack, making WiFi communication
seamless. It is powered by a low-energy 32-bit CPU, allowing
it to run on its own or as part of a larger system. The ESP8266
is not just limited to basic WiFi connections; it can also handle
more complex tasks like hosting web servers, communicating
with sensors, and remotely controlling actuators. Its strong
community support and abundance of resources have made it a
popular choice among developers and hobbyists, driving
innovation in connected devices in various industries.

Tactile Push Button

A tactile push button is a type of switch that is
frequently used in electronic devices and machinery to start or
stop a circuit. Unlike regular buttons, tactile push buttons give
physical feedback when pushed, usually with a tactile click or
snap action, letting the user know that the button has been
pressed. These buttons are made to last through multiple uses
and are commonly seen in control panels, consumer
electronics, and industrial machinery where reliability and user
satisfaction are key. Thanks to their straightforward yet
efficient design, tactile push buttons are essential in today's
user interfaces, providing both practicality and ease of use.

MFRC522 RFID Reader Module

The MFRC522 RFID Reader Module is a popular
component in the world of radio-frequency identification
(RFID) technology. This small module combines an RFID
reader and an antenna, allowing it to wirelessly communicate
with RFID tags. It operates at 13.56 MHz and can read and
write data to compatible RFID tags.

The MFRC522 module is commonly used in access
control systems, inventory management, and electronic
payment systems due to its simple interface and broad
compatibility. Its flexibility and ease of integration make it a
top choice for developers looking to add RFID capabilities to
their papers.

Monitoring through cloud
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Gear Motor

Gear motors are essential components in the world of
10T (Internet of Things), where efficiency, precision, and
compactness are key. These motors are designed with gears to
provide improved torque and speed control, which is crucial
for powering a wide range of IoT devices in different
industries. Whether it's automated home appliances or
complex robotics, gear motors are responsible for generating
the mechanical force needed to drive motion and ensure
reliable performance in limited spaces. By integrating with 10T
systems, these motors enable seamless connectivity, real-time
monitoring, and control, enhancing the efficiency and
intelligence of modern smart devices. As IoT continues to
expand its presence in various applications, gear motors will
continue to play a significant role. Gear motors play a crucial
role in driving the advancement of technology, a fact that
cannot be denied.

IRF540N

The IRF540N is a popular N-channel power MOSFET
widely used in electronic circuits and power applications. It is
known for its high current-handling capability and low on-
resistance, making it efficient in switching applications for
power supplies, motor controls, and amplifiers. The IRF540N
can operate at voltages up to 100V and handle currents of up
to 33A, making it versatile for medium to high-power tasks.
Its TO-220 packaging ensures robust thermal performance for
effective heat dissipation. Overall, the IRF540N offers a
combination of high power handling and low on-resistance
that is highly valued in the industry. The sturdy build of this
component is highly valued in different electronic designs that
prioritize power efficiency and reliability.

12C Interfaced 16x2 LCD

An 12C connected 16x2 LCD is a flexible display
module that is frequently used in electronics papers due to its
ease of use and adaptability. By using the 12C communication
protocol, it decreases the number of pins needed to link to a
microcontroller, freeing up important GPIO pins.

PROPOSED ARCHITECTURE

ESP 2266 WIF

module

Electicmagnetic field to engrgize
tag

RF signal and asset
caata
RFID
TAGS

|

Speed
Information

Figurel: zone detective architecture.
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PROPOSED MODEL

Figure2: overall system components

An RFID reader is a device that recognizes and reads
RFID tags, as seen in Figure 1. It reads the data from tags by
communicating with them via radio transmissions. The
Arduino Uno microcontroller receives this data from the reader
and processes it. The Arduino Uno may transmit data
wirelessly or wired, and it can use the information it receives
to decide what to do and how to do it. Applications like
inventory management programs, access control systems, and
interactive papers that use RFID technology for data collection
can all be made using an Arduino Uno and an RFID reader.

An RFID reader looks for adjacent RFID tags. The reader
provides information about any tags found, including unique
ID numbers, to the Arduino Uno. The zone where each tag was
detected is determined by the Arduino's analysis of this data. It
might accomplish this by comparing 1D numbers with a list or
database that links every tag to a certain zone. RFID tag data is
used by the Arduino Uno to decide its response. For example,
a tag indicating a restricted area can use a motor to lock a door
or sound an alarm. Through the LCD display of zone statistics,
updates, or instructions, the Arduino Uno solicits feedback
from users. Based on its judgment, it turns on a motor when
necessary. For instance, the Arduino may activate a motor to
lock a door or put up another barrier in response to identifying
an unauthorized tag in a restricted area.

The instructions below can be used to link an Arduino
Uno to an ESP8266 module in the Zone Detective Internet of
Things system: 1. Configure the Arduino Uno to collect data
from sensors (such as those measuring temperature, humidity,
or motion). Handle the information that has been gathered. 2.
Configure ESP8266: Make use of it as the wireless module to
establish a connection. 3. Join the ESP8266 and Arduino Uno:
For data transfer, use a serial communication interface (SPI or
UART). The ESP8266 Wi-Fi module receives instructions
from the Arduino Uno microcontroller. The ESP8266 is
instructed to connect to a particular Wi-Fi network by these
instructions. After it is connected, the ESP8266 can process
and store sensor data by sending it to a distant server or cloud
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storage. The Arduino Uno communicates with other linked
devices and manages data. Wireless communication is the
ESP8266's primary function. Together, they develop the Zone
Detective 10T framework, which gathers real-time data from
various locations or circumstances and offers analysis for
tracking and comprehension.

Steps involved in configuring the zone speed range:

send request
accept
response

styling sheet

Figure3: server working flow

e To access the web page about Zone-Adaptive Vehicle
Speed Control with 10T, simply type the URL in the
address bar of your web browser. You may have received
the URL through documentation, a link, or by searching
online.

e Once you have entered the URL, either press Enter on

your keyboard or click the 'Go' button on the browser
interface to navigate to the page. The browser will then
send a request to the server hosting the web page. This
request will include details such as the type of page
requested, any parameters, cookies, and other relevant
information.

e When arequest is sent to the server, it is then handled and
completed. When using Zone-Adaptive Vehicle Speed
Control with 10T, the server may communicate with loT
devices or collect information regarding controlling
vehicle speeds in various areas.

o After the server receives a request, it fetches the content
required for the webpage, such as HTML, CSS,
JavaScript, and any other resources necessary for
displaying the page.

e Once the server gets a request, it gathers all the needed
content for the webpage, including HTML, CSS,
JavaScript, and any additional resources essential for
showing the page.

e Once the server retrieves the content, it sends it back to
the browser through the internet. This content contains all
the information needed to show the webpage correctly.
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e The browser then gets the content and starts displaying it.
This  process includes analyzing the HTML,
implementing styles from CSS, and running JavaScript
code to enhance interactivity or dynamic features.

o After the rendering process finishes, the web page will
appear on your device's browser window. You will be
able to view the interface for Zone-Adaptive Vehicle
Speed Control with 1oT.

e Depending on how the website works, you might have the
chance to do things like change your car's speed, see live
information, or set up Internet of Things gadgets.

e Sometimes, the webpage needs to stay connected to the
server to get new information or share data. This is crucial
for monitoring and controlling devices in real-time,
which is a common feature in Internet of Things (loT)
applications.

V. PERFORMANCE EVALUATION

To improve traffic safety, Campus Guard's Speed
Management System makes use of RFID signals and Internet
of Things technology. RFID tags detect vehicles entering
zones with designated speed limits, which sets off the system.
For example, the system initiates and automatically modifies
the vehicle speed in areas where the posted speed restriction is
25 mph. The system's embedded Arduino microcontroller
reduces the motor's speed to 100 rotations per minute by
receiving RFID signals. This technology, which is based on
the concepts of smart transportation, attempts to improve
traffic flow and road safety by adaptively regulating vehicle
speeds.

4255, 250

1200 1000 800 600 400 200 0
distance from object in meter

Figure4: distance from object in meter

VI. RESULT AND DISCUSSION

Our paper involved the development of a web application
alongside the campus guard speed management system using
10T for zone prediction. This web application serves as a
configuration phases for changing the speed limit.
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a. Remote Monitoring:

As long as they have an internet connection, consumers
may effortlessly administer their Zone Detective system from
anywhere with a website. They may easily access the website
to monitor their property in real time, whether they're at work,
on the road, or just out and about. Users can feel reassured
and keep in constant communication with their home security
system thanks to this function.

b. Alerting System:

Users can receive fast warnings and messages from the
website on any suspicious activity found by their Zone
Detective sensors. Through the service, consumers may
rapidly receive notifications on their devices about potential
intrusions, fires, and water leaks. This makes it possible to
take quick action, such as notifying the appropriate
authorities or handling the problem remotely.

c. Historical Data Analysis

In addition, the Zone Detective system's previous data can
be stored and analyzed on the website. There are interactive
graphs and charts on the website that allow users to view
historical sensor readings, security events, and trends. Users
who want to improve their home security can make educated
judgments, spot trends, and adjust security settings with the
use of this data.

d. Customization and control

Through the internet, users can adjust and customize the
Zone Detective system to suit their needs. This allows for
simple management over user access, custom alert creation,
and sensor sensitivity adjustments via the web interface.
Users can adjust their security system to meet their own
demands thanks to this customization.

Generally speaking, a Zone Detective website is very
helpful to customers because it provides them with options
for customization, integration with other systems, rapid
alerts, historical data analysis, remote monitoring, and
customer assistance, all of which contribute to increased
home security and peace of mind.

Figure5: sign up page



Boovaneswari S / Afr.J.Bio.Sc. 6(Si2) (2024) 622-631

tssubidots

Figure6: speed configuration for zone
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VII. CONCLUSION

The scene opens in a lush forest, where a winding road cuts
through dense vegetation. Along the roadside, small loT
sensors are depicted, blending seamlessly with the
environment. These sensors, equipped with advanced
technology, detect the subtle movements of wildlife. As the
sensors collect data, it flows into a centralized hub, depicted
as a sleek control center nestled within the forest. Here,
sophisticated algorithms process the incoming information in
real-time, analyzing patterns and predicting potential animal
crossings. Suddenly, a notification flashes on a digital display,
alerting passing drivers about an upcoming deer crossing. In
response, a car slows down, its headlights illuminating the
forest edge as the cautious driver navigates through the area.
Meanwhile, another vehicle receives a similar alert on its
dashboard, prompting the driver to reroute their journey.
Through the seamless integration of IoT technology, forests
and roads harmonize, minimizing the risk of accidents and
preserving both human safety and wildlife habitats.

Zone detective systems' integration of 10T technologies is a
big advancement in surveillance and security. 10T makes it
possible for real-time monitoring, early threat identification,
and efficient response in certain regions by combining
sensors, cameras, and data analytics.

This integration gives authorities helpful information to
lower hazards in addition to improving resource
management. Furthermore, because of their adaptability and
scalability, 10T solutions may be used in a variety of
environments, such as cities and industrial sites, enhancing
security and fostering safer communities. loT technology is
becoming more and more important as it develops.
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