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Abstract: The Project is Personal safety, particularly for women, remains a paramount concern in
today's society. This project report outlines the development of a compact and efficient women's safety
device designed to enhance personal security through the integration of several critical technologies.
The device employs an Arduino Nano, GSM SIM800L, NEO-6M GPS Module, DC Buck Converter,
and a push button for activation, ensuring a practical and user-friendly safety solution. At the heart of
the device is the Arduino Nano, a small yet versatile microcontroller that manages the system’s
operations. The GSM SIMS00L module is used for reliable communication, enabling the device to
send emergency messages and make phone calls to pre-defined contacts. This ensures that, in the event
of a distress situation, immediate assistance can be requested. The NEO-6M GPS module provides
accurate location tracking, transmitting real-time GPS coordinates to emergency contacts. This
feature is crucial for ensuring that the user’s exact location is known, allowing for swift and precise
intervention. The DC Buck Converter is incorporated to stabilize the power supply, ensuring that the
device operates efficiently even with variations in input voltage. This component helps in maintaining
a consistent power output, thereby extending the device’s operational life and enhancing its reliability.
A push button is included to allow for straightforward activation of the emergency alert system. When
pressed, the button triggers the device to send a distress signal along with the GPS coordinates to
designated contacts, ensuring that help can be dispatched promptly.
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L. INTRODUCTION
The Women’s safety remains a significant global concern. Instances of harassment, assault, and abductions highlight
the need for robust safety mechanisms that are accessible, affordable, and effective in emergencies. This project focuses
on designing a Women'’s Safety Device that provides a simple yet reliable way to send distress signals and location
information to predefined emergency contacts, ensuring timely assistance. The combination of personal safety devices
and renewable energy sources has emerged as a growing area of research. Existing systems for women’s safety
typically rely on battery-powered devices, but the integration of energy harvesting methods, such as piezoelectric
modules, remains underexplored. This literature survey reviews current technologies and identifies gaps to justify the
design and implementation of a safety device with footstep power generation Women’s safety has become a critical
concern worldwide, leading to the development of various technological solutions to enhance personal security. While
existing safety devices, such as GPS trackers and emergency alert systems, offer protection, they often rely on external
power sources, which can be a limitation during emergencies.
This project aims to address this issue by integrating a self-powered smart women safety device with piezoelectric
energy generation. The concept combines wearable jewelry (such as rings, bracelets, or pendants) with a hidden SOS
activation system, which is powered by energy harvested from footsteps using piezoelectric materials embedded in
footwear.
Piezoelectric materials, such as PZT (Lead Zirconate Titanate) and PVDF (Polyvinylidene Fluoride), generate electrical
energy when subjected to mechanical stress, such as walking or running. This energy can be stored in a rechargeable
battery or supercapacitor to power the safety device, eliminating the need for frequent charging.
When activated, the device can send an SOS alert along with the user’s real-time GPS location via a GSM module to

registered emergency contacts. Additionally, the wearable can include a buzzer or shock
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The project integrates various engineering disciplines, including electrical, electronics, embedded systems, and
wearable technology, to create a practical and sustainable safety solution.

By harnessing renewable energy sources from daily movements, this innovation not only enhances women’s safety but
also promotes eco-friendly and sustainable technology.

This report explores the concept, principles, functions, working methodology, and future scope of this smart wearable
safety device, highlighting its potential impact in real- world applications.

II. REVIEW OF LITERATURE
2.1 Study of Existing System
1. Women’s Safety Devices with GSM and GPS Modules:
Several research studies and commercial products employ GSM and GPS modules to send SOS messages and location
data. For instance, Arduino- based prototypes demonstrate effective communication and tracking. However, most
systems rely on conventional batteries, which can fail when charging is unavailable or during prolonged use.
2. Renewable Energy in Wearable Electronics:
Piezoelectric modules are widely studied for harvesting energy from mechanical motion, such as walking or vibrations.
These modules convert kinetic energy into electrical energy. Research highlights their potential to power low-energy
devices, but practical integration into safety systems remains limited.
3. Power Management in Portable Devices:
Efficient power management systems, such as DC buck converters, are used to regulate the output voltage from
renewable sources. However, the intermittent nature of energy from piezoelectric modules necessitates further research
into optimizing power storage and regulation for continuous operation.

2.2 Problem Statement

The Conventional safety devices often depend on batteries or external charging, which may fail during emergencies.
Additionally, the need for a practical and user-friendly mechanism to generate power while on the move is often
overlooked. This project integrates piezoelectric modules to generate power from footsteps, providing a self-sustaining
energy solution alongside the primary safety functions of the device.

2.3 Project Scope

The addition of footstep power generation broadens the device’s applications, including:

1. Personal Safety: For women, elderly individuals, and children in vulnerable situations.

2. Remote Areas: Useful in regions with limited access to electrical charging facilities.

3. Sustainability: Demonstrates the potential of renewable energy in personal safety devices.
4. Disaster Preparedness: Ensures device functionality during power outages or emergencies

II1. OBJECTIVE OF PROPOSED SYSTEM
The project aims to design a Women’s Safety Device that:
1. Ensures Personal Safety: Sends an SOS alert containing real-time GPS location to predefined emergency contacts
using GSM technology.
2. Provides a Renewable Power Source: Uses piezoelectric modules to convert footstep energy into electrical power,
supporting. the device's operation.
3. Delivers Energy Efficiency: Integrates power management components like a DC Buck Converter for stable voltage
regulation.
4. Offers Portability and Ease of Use: Maintains a compact design with a simple push-button activation.
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IV. METHODOLOGY

4.1 System Architecture

4.2 System design and components

. Hardware Components

. Arduino Nano (1 unit) — Microcontroller for system integration and control.

. GSM SIM800L Module (1 unit) — For SMS-based communication.

. NEO 6M GPS Module (1 unit) — To track and provide real-time location.

. Piezoelectric Modules (4—6 units) — To harvest energy from footsteps.

. DC Buck Converter (1 unit) — For voltage regulation.

. Push Button (1 unit) — For initiating the SOS alert.

. Rechargeable Battery (1 unit) — To store energy generated by piezoelectric modules.
. PCB Board and Connectors — For circuit integration and wiring.
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. Software Tools
1. Arduino IDE — For coding and uploading the program to Arduino Nano.

3. Consumables
Soldering Kit and Wires — For assembling the components Adhesives and Mounting Materials — For securing
components. Miscellaneous Tools — Multimeter, screwdrivers, and testing

V. ADVANTAGES AND DISADVANTAGES
5.1 Advantages

1. Real-Time Location Tracking: The NEO-6M GPS module integrated into the device allows for accurate and
real-time tracking of the user’s location. This is particularly useful in emergency situations where quick
location identification is crucial for rescue operation

2. Immediate Emergency Alerts: By pressing the push button, users can instantly send an SOS message through
the GSM SIMS800L module. This message can include the user’s current location, ensuring that help can be
dispatched promptly.
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3. Cost-Effective Solution: Using Arduino Nano and commonly available modules like GSM SIM800L and
NEO-6M GPS makes this device a cost-effective solution. The components are relatively inexpensive and
widely available, making it accessible to a broader audience.

4. Low Power Consumption: The DC buck converter ensures efficient power regulation, which helps in
maintaining the device’s battery life. This feature is crucial for a safety device that needs to be operational at
all times without frequent recharging.

5. Compact and Portable: The use of Arduino Nano, which is small in size, and other compact components make
the device easy to carry. Its small form factor ensures that it can be discreetly carried in a pocket or purse
without being obtrusive.

6. Ease of Implementation: Arduino Nano is known for its ease of programming and integration with other
components. This simplicity facilitates rapid prototyping and deployment, allowing for quick iterations and
improvements based on user feedback.

5.2 Disadvantages

1. Limited Range of GSM Network: The GSM SIM800L module requires cellular network coverage to function
effectively. In remote areas with poor network coverage, the device may fail to send SOS messages or
communicate with emergency contacts.

2. GPS Signal Dependency: The effectiveness of the NEO-6M GPS module relies on receiving a clear GPS
signal. In indoor environments or areas with significant obstructions (like tall buildings or dense forests), GPS
accuracy and functionality may be compromised.

3. Battery Life Concerns: Although the DC buck converter helps with power efficiency, continuous use of the
GSM module and GPS can drain the battery relatively quickly. Regular monitoring and recharging of the
device may be necessary to ensure its reliability.

4. Potential for Technical Issues: As with any electronic device, there is a risk of technical malfunctions. Issues
such as component failure or software bugs can impact the device’s performance and reliability in critical
situations.

5. Security and Privacy Risks: The device's reliance on GSM and GPS can raise concerns about data security and
privacy. Unauthorized access or tracking could pose risks if the device or its data is not adequately protected.

6. User Error: If the user forgets to carry the device or improperly uses the push button, the device might not
function as intended in an emergency. Training and user awareness are crucial to ensure the device is used
effectively.

VI. APPLICATIONS
1. Personal Safety for Women: The primary application of this device is to enhance personal safety for women,
especially in situations where they feel threatened or are at risk. The SOS feature can be used to alert friends, family, or
emergency services immediately.
2. Emergency Response: In case of accidents or emergencies, the device can help first responders locate the user
quickly. This application is beneficial for ensuring rapid intervention in critical situations.
3. Outdoor Activities: For women participating in outdoor activities such as hiking, camping, or traveling, the device
provides an additional layer of security by allowing them to send their location in case of emergencies.
4. Urban Safety: In urban settings, where there may be concerns about personal safety, the device can be used to send
alerts and share location details if the user feels unsafe or encounters a dangerous situation.
5. Elderly Care: The device can also be adapted for elderly individuals who may need assistance or monitoring while
traveling alone. The SOS function and location tracking can provide peace of mind to caregivers and family members.
6. Educational and Awareness Programs: The device can be used in educational settings to raise awareness about
personal safety and self-defense. It can serve as a practical example of how technology can be leveraged to enhance
personal security

Copyright to IJARSCT DOI: 10.48175/IJARSCT-23754 f| 2580 2020 350

www.ijarsct.co.in




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.67 Volume 5, Issue 2, March 2025

VII. CONCLUSIONS AND FUTURE WORK
The women's safety device designed using Arduino Nano, GSM SIM800L, NEO-6M GPS module, DC buck converter,
and a push button has proven to be a viable and effective tool for enhancing personal safety. The integration of real-
time location tracking and emergency alert capabilities addresses critical needs for personal security.
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