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Abstract: This project is all about creating a special Belt
designed to enhance Smart's safety. In today's world, Smart
Women often feel vulnerable and concerned about their well-
being, especially when they are out alone or in unfamiliar
surroundings. To address this issue, we have developed a smart
Belt equipped with features like GPS, a distress signal, a
camera. All these components are controlled by a small
computer called ESP 32.

The primary goal of this project is to make Women feel safer
and more in control of their personal security. If a woman ever
finds herself in an unsafe situation, she can use the Belt to send
her location to the police, her family, or trusted contacts. The
Belt also includes a notification to alert people. In case of a
physical threat, the Belt can capture an image of the person for
possible identification.

Our project demonstrates that this innovative Belt can provide
a practical and reliable solution for Smart's safety concerns. We
envision a future where such technology can be further
expanded to safeguard other vulnerable groups and individuals,
making the world a safer place for everyone.

Key Words: Smart's Safety, Smart Belt, GPS Technology,
Distress Signal, Personal Security, ESP 32 Control

1. INTRODUCTION

In the contemporary landscape, the safety and well-being of
Smart devices have emerged as paramount concerns,
particularly in scenarios where they may find themselves in
unfamiliar or  potentially = hazardous environments.
Acknowledging the urgency of this matter, our project
endeavours to present a cutting-edge solution the Smart's Safety
Belt. This revolutionary wearable device serves as a
technological beacon, poised to empower Smart by
significantly augmenting their personal security. At its core, the
Belt boasts a sophisticated array of features, seamlessly
integrated to create a formidable safety apparatus.

In [4], a system based on facial features is developed. If the
facial expression is a threat-based expression, then a report is
filed. In [5], GSM and GPS are used to build a safe device. In
this system, the message is sent to prestored mobile numbers,
which consist of the body posture of the victim along with her
location. In [6], independent triggering of the android
application and arm device takes place with the help of
synchronized Bluetooth connection. The audio that has been

recorded are sent to the phone numbers that are pre-set in the
application along with the location in the form a message to
alert them. In [7], an android app is developed which gives the
location of the woman in danger by giving fake phone calls,
Image forwarding, location and first aid information.

The integration of GPS tracking, a distress signal system, and a
built-in camera forms the nucleus of the Smart's Safety Belt's
capabilities, with all these components harmoniously controlled
by the Esp 32 cam module, as elucidated in references [8]. This
multifaceted approach is not merely an assemblage of
technological components; rather, it represents a conscientious
effort to address the complex challenges faced by Smart in
diverse situations. By delving into the architectural intricacies
and operational nuances of the Smart's Safety Belt, this project
aims to shed light on its potential to redefine personal security
paradigms for Smart in the contemporary societal context.

The GPS tracking feature stands as a beacon of real-time
location awareness, allowing wearers to navigate their
surroundings with confidence, knowing that their precise
location can be communicated swiftly in times of need. This
crucial functionality is underscored by the insights presented in
the works of Smith and Patel [8], who pioneered a smart
wearable device integrating GPS, GSM, and a panic button to
facilitate emergency communication. Simultaneously, the
distress signal system serves as a dynamic mechanism for Smart
to swiftly communicate their predicaments to predefined
contacts, family members, or trusted associates. This strategic
aspect draws inspiration from the research of Kumar and Gupta
[4], whose mobile application proposed an effective means of
sending SOS alerts and accessing emergency contact
information.

The incorporation of a built-in camera represents a pivotal facet
of the Smart's Safety Belt, contributing not only to the wearer's
documentation of events but also potentially aiding in the
identification of perpetrators. This forward-thinking inclusion
aligns with the findings of Chakraborty and Roy [1], who
conceptualized an IoT-enabled smart clothing system with GPS,
GSM, a camera to enhance Smart's safety.

As the project unfolds, it becomes evident that Smart's Safety
Belt is not merely a convergence of technologies; it symbolizes
a collective effort to provide Smart with a tangible and effective
means of self-protection. By exploring the multifaceted aspects
of this innovative wearable, we pave the way for a future where
Smart can navigate the world with heightened confidence and
security, transcending the constraints of societal concerns.
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2. LITERATURE SURVEY

In a world where Smart's safety is a paramount concern, the
development of innovative solutions to address this issue is
essential. The Smart's Safety Belt project, which integrates
GPS, GSM, a camera features into a wearable device, is a
significant step in this direction. A review of the existing
literature reveals a growing interest in smart wearable
technologies for Smart's safety. Smith and Patel (2018) [8]
proposed a smart wearable device that integrates GPS, GSM,
and a panic button to enable Smart to send their location and a
distress message to predefined contacts in an emergency.
Kumar and Gupta (2019) [4] developed a mobile application
that can be used to send SOS alerts, track locations, and access
emergency contact information.

Reddy and Sharma (2017) [7] proposed an IoT-based Smart's
safety system that integrates GPS, GSM, and a microcontroller
to provide real- time location tracking and distress messaging
capabilities. Clement, Trivedi, Agarwal, and Singh (2017) [2]
developed a wearable Belt that integrates an AVR
microcontroller, GPS, GSM, and a buzzer to enable Smart to
send their location and a distress message to predefined contacts
in an emergency. Chakraborty and Roy (2018) [1] proposed an
IoT-enabled smart clothing system that integrates GPS, GSM, a
camera to provide Smart with real-time location tracking,
distress messaging capabilities. These studies demonstrate the
feasibility and potential of smart wearable technologies for
enhancing Smart's safety. The Smart's Safety Belt project builds
on this existing research by developing a comprehensive and
integrated solution that addresses a wide range of safety
concerns.

In addition to the above-mentioned studies, the following
literature is relevant to the Smart's Safety Belt project:

. Islam, Kwak, Kabir, and Hossain (2021) provided a
comprehensive overview of wearable technologies for personal
safety, including their features, benefits, and challenges.

. Mishra and Kashyap (2021) focused on smart
wearable devices for Smart's safety, discussing their features,
applications, and limitations.

. Kumar, Tripathi, and Kumar (2022) surveyed loT-
enabled smart clothing for personal safety, highlighting their
features, benefits, and challenges.

The findings from these studies suggest that wearable
technologies have the potential to revolutionize personal safety.
However, there are still some challenges that need to be
addressed, such as improving the accuracy and reliability of
location tracking, reducing the cost of devices, and making
them more user-friendly.

The Smart's Safety Belt project aims to address some of these
challenges by developing a comprehensive and affordable
solution that is easy to use and provides Smart with peace of
mind.

© 2024, IJSREM | www.ijsrem.com

. METHODOLOGY
. Design and Integration:

The inception of the Smart's Safety Belt involves a
comprehensive design and integration process [1]. This
entails the meticulous assembly of core components,
including the GPS module, GSM system, camera, and the
ESP 32 module. This amalgamation forms the foundation of
the Belt's multifunctional capabilities.

. User Interface: The user interface is thoughtfully crafted to

ensure simplicity and intuitiveness. The inclusion of three
buttons facilitates seamless control for the wearer. Button
one governs the power on/off functionality, button two
activates the GPS, GSM, and distress signal. This user-
centric design empowers the wearer to navigate and utilize
the Belt's features with ease.[2]

. GPS Location Tracking: The GPS module emerges as a

pivotal component, providing real-time location
information. Continual updates of the wearer's location
empower the Belt to swiftly convey this critical data to
predefined contact numbers when the need arises, aligning
with the findings of Smith and Patel [8] in their smart
wearable device research.

. GSM Alert System: The GSM module plays a crucial role

in the Smart's Safety Belt's functionality, being responsible
for dispatching alert messages to three predefined numbers,
typically those of the police, family, or trusted contacts.
These messages encapsulate vital information about the
wearer's location, coupled with a distress message.

. Image Capture: The integrated camera captures images

when activated. These images are securely stored on an
external application, forming a potential repository for later
use in identifying potential threats or attackers [9].

. ESP 32 cam Control: At the heart of the Belt's intelligent

coordination is the ESP 32 cam module, functioning as the
central controller. This component ensures seamless
communication between all elements, orchestrating their
actions and fostering the flawless operation of the Belt's
features.

. Power Management: The Smart's Safety Belt is equipped

with a carefully selected battery system to efficiently power
the ESP32 module and associated components. The chosen
battery type, capacity, and management strategies are pivotal
in ensuring sustained and reliable operation. This power
supply configuration enhances the Belt's portability and
overall effectiveness in real-world scenarios.

. Durability and Material Selection: Robustness is integral

to the Smart's Safety Belt design, employing a meticulous
selection of materials aimed at enhancing durability. The

. choice of materials is curated to withstand environmental

factors and daily wear, ensuring the Belt's resilience in
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diverse conditions. This emphasis on durability not only
extends the lifespan of the wearable but also guarantees its
effectiveness as a long-term personal safety solution.
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4. MODELLING AND ANALYSIS

The "Modelling and Analysis" phase of the Smart's Safety Belt
project is pivotal in visualizing the sequential actions that the
Belt can undertake in response to user inputs. The diagram
presented below delineates a structured flow, outlining the key
functionalities that contribute to enhancing personal security
and facilitating assistance during emergencies.

Button

GPS Sensor — — Mechanism

Belt cutting

GSMSIM800OL |— Mechanism

ESP 32

Image Capture |— — Microphone

Fig -1: System Architecture

Start: The process begins with the start point, representing the
initiation of the Smart's Safety Belt's functions. The proposed
system integrates functionality triggered by three distinct
buttons on a belt.

Button 1 serves as the system's power switch, enabling users to
turn the system on or off with a press. When Button 1 is pressed,
check the current system state. If the system is off, turn it on; if
it is on, turn it off.

Meanwhile, Button 2 activates two key features based on its
press detection. When pressed, it initiates GPS functionality,
powering on the GPS module to track and transmit the user's
location to predefined contacts [5]. Additionally, Button 2
activates the camera, capturing an image for immediate
transmission. This feature aligns with the research findings of
Chakraborty and Roy [1], who proposed an IoT-enabled smart
clothing system integrating GPS, GSM, and a camera feature
for enhanced safety. potential attackers. Simultaneously, it
captures an image, contributing to potential identification and
documentation [2].

Careful consideration is given to the safety mechanisms
surrounding Button 3, which triggers the belt cutting system.
Upon activation, the system ensures the environment is
conducive for belt cutting and then proceeds with the operation,
prioritizing user safety above all. Through -efficient
implementation and proper handling of each button's
functionality, the system aims to provide users with a seamless
and reliable experience while ensuring their well-being in
critical situations.

This diagram provides a visual representation of the Smart's
Safety Belt's dynamic response mechanisms. It elucidates how
the Belt can proactively engage with various functionalities
based on user-initiated inputs, offering a robust and
comprehensive solution to bolster personal security and provide
timely assistance during emergencies.

5. COMPONENTS USED

1. ESP 32-CAM Development Board (with Camera)
Module: Using an ESP32-CAM Development Board with
camera module in a Smart's Safety Belt project is a creative and
practical idea. Here is how you can implement it.

Camera Module: The ESP32-CAM comes with a camera
module that can capture images and even video. This is crucial
for capturing evidence in case of an emergency.

Safety Belt Integration: Embed the ESP32-CAM board and
camera module discreetly into the Belt, ensuring it is not bulky
or uncomfortable for the wearer.

2. UBLOX NEO-6MGPS Module

Integrating a UBLOX NEO-6M GPS module into a Smart's
safety Belt project can enhance its functionality by enabling
features such as real-time location tracking, emergency alerting,
and geofencing. Here is a basic outline of how you could
incorporate this module into your project:
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Hardware Setup:

* Acquire a UBLOX NEO-6M GPS module and
necessary connecting wires.
*  Connect the GPS module to a microcontroller such as
an Arduino.
Software Implementation:

*  Write or download a suitable library for interfacing
with the UBLOX NEO-6M module. Many libraries
are available for the Arduino and Raspberry Pi
platforms.

*  Implement code to initialize the GPS module and read
location data from it.

3. SIM 800L

The SIM80OL is a GSM/GPRS module designed for
communication over cellular networks. It allows devices to
connect to the internet, send and receive SMS, make and receive
calls, and perform other communication tasks using the GSM
(Global System for Mobile Communications) network.
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4. DC Voltage Sensor Module

Incorporating a DC voltage sensor module into a Smart's safety
Belt project can enhance its functionality by enabling features
such as detecting if the wearer is in proximity to a live electrical
source or if there is any unusual voltage fluctuation around
them.

Selecting the DC Voltage Sensor Module: Choose a DC
voltage sensor module compatible with the microcontroller or
development board you are using for your safety Belt project.
Modules like the ACS712 can sense DC voltages accurately and
are commonly used in such applications.

Integration with the Microcontroller: Connect the DC
voltage sensor module to your microcontroller or development
board. This typically involves connecting power (VCC and
GND) and the output signal pin to the appropriate pins on the
microcontroller.

5. Microphone [for ESP32]

Integrating a microphone into a Smart's safety Belt project,
especially one using an ESP32 microcontroller, can be a
valuable addition for enhancing safety features. The
microphone can be used to detect certain sounds or trigger
events based on audio input.

Selecting the Microphone: Choose a suitable microphone for
your project. You will want one that is small, sensitive, and
compatible with the ESP32. Electret condenser microphones
are commonly used in embedded projects due to their small size
and ease of use.

Wiring: Connect the microphone to the ESP32. Depending on
the microphone and ESP32 model you are using, you may need
to connect it to one of the GPIO pins on the microcontroller.

6.5V Power Supply

A 5V power supply into a Smart's safety Belt project can be
useful for various features such as illumination (e.g., LED
lights), sensors, alarms, or communication devices.
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Selecting Power Source: Determine the most suitable power
source for your project. Common options include rechargeable
lithium-ion batteries, disposable batteries, or even energy
harvesting methods like solar power.

Battery Management: If using rechargeable batteries, you will
need a battery management system (BMS) to prevent
overcharging, over-discharging, and ensure safe operation.

Voltage Regulation: Ensure that the voltage supplied to your
circuitry is stable and consistent. This can be achieved using
voltage regulators or buck-boost converters to regulate voltage
levels as necessary.

7. Touch Button

Incorporating a touch button can be a valuable feature for
triggering emergency alerts or actions. Here is how you might
integrate a touch button into such a project.

Selecting the Touch Button: Choose a touch button that is
durable, reliable, and suitable for wearable applications. It
should be sensitive enough to detect touch reliably but not
overly sensitive to accidental triggers.

Placement: Decide on the placement of the touch button on the
Belt. It should be easily accessible to the wearer in case of an
emergency, but not too prominent to avoid accidental
triggering.

6. IMPLEMENTATION

Description of Project: -

In the Smart Safety Belt project, my role involves developing
the software and hardware components that enhance the
functionality and safety features of the belt. This includes
designing algorithms for real-time and implementing
communication protocols for data transmission to connected
devices or emergency services. Additionally, I contribute to the
user interface design and overall system integration to ensure
seamless operation and a user-friendly experience. This feature
will allow wearers to quickly and discreetly call for help in
emergencies while also enabling their location to be tracked in
real-time by designated contacts or authorities.

1. Define Requirements and Features:

Start by clearly defining the requirements and

features of the Smart's safety Belt. Consider aspects

such as:

*  Safety features (e.g., panic button, GPS tracking,
alarm system)

*  Comfort and aesthetics

*  Durability and weather resistance

* Integration with mobile applications or other
devices

*  Cost considerations

2.  Design Phase:

* Conceptual Design: Develop a conceptual
design based on the defined requirements.
Consider factors such as size, shape, material, and
placement of safety features.

* Detailed Design: Create detailed technical
drawings and specifications for the Belt. This may
involve collaborating with fashion designers,
engineers, and manufacturers to ensure feasibility
and functionality.

3.  Prototype Development:

*  Fabrication: Build a prototype of the safety Belt
according to the detailed design. This may involve
sewing together the materials, integrating
electronic ~ components, and testing the
functionality of safety features.

*  Testing: Conduct rigorous testing of the prototype
to ensure that all safety features work as intended.
Test for durability, comfort, and effectiveness of
safety mechanisms.
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4. Integration of Safety Features:

*  Panic Button: Integrate a panic button into the
Belt that, when pressed, sends an alert to
predefined contacts or authorities.

* GPS Tracking: Incorporate GPS tracking
technology into the Belt to enable location
monitoring in case of emergency.

*  Alarm System: Include an alarm system that can
be activated manually or automatically in
dangerous situations.

*  Connectivity: Ensure seamless connectivity with
smartphones or other devices through Bluetooth
or other wireless technologies.

5.  User Interface and Experience:

*  User Interface: Design a user-friendly interface
for controlling and activating safety features.

*  Comfort: Ensure that the Belt is comfortable to
wear for extended periods and does not impede
movement.

6. Manufacturing and Production:

* Sourcing  Materials: Procure the high-quality
materials for manufacturing the safety Belts.

* Assembly: Assemble the Belts according to the
finalized design and specifications.

*  Quality Control: Implement quality control
measures throughout the manufacturing process
to ensure consistency and reliability of the
product.

7.  Distribution and Marketing:

* Distribution Channels: Identify the distribution
channels through which the safety Belts will be
sold or distributed.

*  Marketing Strategy: Develop a marketing
strategy to promote the safety Belts, emphasizing
their features and benefits, especially targeting
Smart's safety concerns.

* Sales and Customer Support: Establish sales
channels and provide customer support for
inquiries, troubleshooting, and warranty claims.

8.  Regulatory Compliance:
Ensure that the safety Belts comply with relevant
safety standards and regulations in the target markets.

9. Feedback and Iteration:

» Gather Feedback: Collect feedback from users
and stakeholders to identify areas for
improvement.

CONCLUSIONS

The Smart's Safety Belt project represents a significant
stride in offering a tangible and innovative solution to
address the acute issue of Smart's safety. Through the
seamless integration of GPS, GSM, a camera features, all
orchestrated by the ESP 32 module [5], this smart wearable
technology stands as a beacon of empowerment, providing
Smart with the tools to navigate the world with heightened
confidence and a profound sense of peace.

This initiative transcends mere technological innovation; it
embodies a proactive response to the escalating safety
concerns confronting Smart in contemporary society. The
potential impact of the Smart's Safety Belt extends beyond
individual empowerment, reaching towards a broader
spectrum of safety and security for not only Smart but also
other vulnerable groups. It signifies a concrete step towards
fostering a safer world for all, aligning with the visionary
goals of researchers and innovators.

In an era where personal security takes precedence, the
Smart's Safety Belt transcends its identity as a mere piece
of technology; it emerges as a symbol of progress and a
pragmatic solution to the very tangible and urgent
challenges faced by Smart. This assertion is underscored
by the findings of Smith and Patel [8], whose smart
wearable device with integrated GPS, GSM, and a panic
button exemplifies the potential of such technological
interventions in enhancing Smart's safety.

Moreover, the project resonates with the sentiments echoed
by Islam, Kwak, Kabir, and Hossain [3], who provide a
comprehensive overview of wearable technologies for
personal safety. The Smart's Safety Belt aligns with their
vision, offering not only features but a holistic approach to
security, acknowledging the multifaceted nature of safety
concerns faced by Smart.

In essence, the Smart's Safety Belt stands as more than a
technological marvel; it symbolizes a conscientious effort
to create meaningful change in the realm of personal
security. As Chakraborty and Roy [1] envisaged in them.

DOI: 10.55041/IJSREM31388 | Page 6


http://www.ijsrem.com/

&gl 3y

IJSREM
”"’""ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
Reioas  Volume: 08 Issue: 04 | April - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

IoT- enabled smart clothing system, the integration of GPS,
GSM, and a camera becomes a potent force in shaping a
safer and more secure environment for Smart. As we
navigate the complexities of modern society.

The Smart's Safety Belt emerges as a beacon of hope and a
testament to the transformative power of technology in
addressing the real and pressing challenges faced by Smart
globally.
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