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ABSTRACT: Women’s safety is a crucial concern, demanding innovative solutions that empower individuals to act in
dangerous situations. This paper introduces a safety device that integrates an SOS alert system with Bluetooth
connectivity and a taser for immediate self-defense. Upon pressing the SOS button, the device automatically sends a
message with real-time location details to pre-selected contacts. Additionally, a toggle button activates a taser,
providing an immediate defense option. The design emphasizes rapid response, reliability, and accessibility, making it
ideal for enhancing personal safety in a range of environments. This paper proposes a comprehensive solution to
enhance women's safety using an SOS-enabled device that integrates Bluetooth, messaging, and a taser mechanism.
The system is designed to provide rapid response and self-defense capabilities. When the SOS button is pressed, it
sends the user’s location along with an alert message to pre-saved contacts, while an optional toggle activates the taser
for immediate defense. The system emphasizes compactness, ease of use, and rapid activation, making it a practical
solution for real-world deployment.

I. INTRODUCTION

In recent years, the global emphasis on women’s safety has intensified, with technology playing a critical role in
personal security solutions. Conventional safety measures often lack immediacy and personal reach, underscoring the
need for devices that provide quick assistance and self-defense in emergencies. The proposed device aims to address
these gaps by integrating multiple safety mechanisms into a single portable unit.

This paper details the development of a compact, multi-functional safety device equipped with an SOS messaging
feature, a Bluetooth module, and a taser system. The goal is to enable rapid activation, facilitate effective
communication, and provide a last-resort self-defense option. Through practical design and effective technological
integration, this project provides a real-world solution for women’s safety, with potential applications for broader
personal security.

The rise in safety concerns for women necessitates the development of efficient self-defense technologies. This project
introduces a safety system combining SOS messaging with real-time location tracking, Bluetooth integration, and a
taser mechanism. By activating these features at the press of a button, the device serves as a proactive and reactive
safety measure..

IJMRSET © 2024 |  AnISO 9001:2008 Certified Journal | 16058



© 2024 IJMRSET | Volume 7, Issue 10, October 2024| DOI: 10.15680/IJMRSET.2024.0710068

IR INRp Ry EpI DS | www.ijmrset.com | Impact Factor: 7.521| ESTD Year: 2018

X - ENgy,
A
O\ L 7D

_;;—56;9 i International Journal of Multidisciplinary Research in
a0 I s " .

‘3’}@25 Science, Engineering and Technology (IJMRSET)
IIHIIIS Ef (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

II. LITERATURE REVIEW

The development of wearable and portable safety devices has seen substantial interest, with existing studies examining
different mechanisms for emergency alerts and response systems. Prior work primarily focuses on GPS-enabled
devices, mobile applications, and personal alarms. However, many of these solutions are limited by connectivity issues,
delayed response times, and a lack of active defense options.

Research indicates that integrating Bluetooth and alternative wireless communication protocols can significantly
enhance the reliability of emergency alert systems. Moreover, studies on personal defense mechanisms such as tasers
and pepper sprays show that combining alerts with defense capabilities can improve user outcomes in high-risk
situations. This project builds upon these findings by proposing a comprehensive safety device that not only
communicates distress signals but also allows for immediate, active defense through a taser mechanism.

Patel et al. (2021), in their study on Wearable Safety Devices for Women’s Security, explored various safety device
designs equipped with SOS alerts and GPS tracking. The research focused on developing compact and accessible
devices that could be easily carried or worn, ensuring usability under high-stress conditions. The authors highlighted
that for a safety device to be effective, it must be simple to activate and capable of sending quick alerts to predefined
contacts. This study provides essential insights into user-centered design, reinforcing our app’s need for immediate
SOS activation and intuitive operation, especially in emergency situations.

Relevance to current Research
This study reinforces the need for a user-centered design in our app, particularly ensuring that the SOS function is
simple, quick to access, and effective in alerting emergency contacts immediately.

Sharma and Gupta (2020), in their paper Bluetooth-Enabled Alert System for Women Safety: A Review, reviewed
Bluetooth-based alert systems that integrate with smartphones to send real-time distress messages and location
information. Their findings suggest that Bluetooth offers reliable short-range connectivity, which can extend the reach
of SOS messaging by ensuring the device is always linked to a smartphone. This study’s emphasis on Bluetooth for
enhanced connectivity supports our project’s integration of Bluetooth to maintain continuous communication with a
user’s smartphone, thereby improving reliability in the SOS feature.

Relevance to current Research

This study supports the use of Bluetooth connectivity in our app to ensure a continuous link to the user’s smartphone.
Bluetooth integration allows for more reliable alert sending by providing constant connectivity, particularly useful if
cellular networks are weak.

Chen and Kim (2018) conducted a comparative study on Self-defense Mechanisms in Safety Devices, analyzing
various self-defense features like tasers, pepper sprays, and alarms in safety devices for effectiveness and ease of use.
The study found that tasers offer a strong deterrent effect and can be especially valuable in devices designed for
emergency situations. This research is highly relevant to our project, as it validates the incorporation of a taser for
immediate physical defense, giving users a tangible self-protection option if they are in imminent danger..

Relevance to current Research
This study justifies the integration of a taser in our app as a practical self-defense option, providing users with an
immediate means of protection if they are in immediate danger..

Brown and Patel (2019), in Personal Safety Technology: Integrating GPS and Bluetooth for Real-time Alerts,
investigated the combination of GPS and Bluetooth in safety applications. Their findings highlighted that real-time
tracking through GPS, when combined with Bluetooth for connectivity to mobile devices, provided a reliable method
for sending alerts and sharing location. This study is directly applicable to our project’s goal of integrating both GPS
and Bluetooth for real-time alerts, as it supports the effectiveness of using these technologies together for a seamless
safety experience.
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Relevance to current Research
This study confirms the benefits of integrating GPS and Bluetooth in our app, allowing for seamless and reliable
location sharing and enhancing real-time tracking capabilities for safety.

No. | Paper Title Author Name Key Points Remark

1 Wearable  Safety | Patel et al. (2021) Explores designs with SOS alerts and | Reinforces the need for a user-
Devices for GPS tracking; emphasizes usability, | centered SOS function in the
Women’s Security compactness, and ease of activation | app, ensuring quick and

under stress. intuitive operation in
emergencies.

2 Bluetooth-Enabled | Sharma and Gupta | Reviews Bluetooth-based alert systems | Supports Bluetooth integration
Alert System for | (2020) that integrate with smartphones to send | in  the  app,  providing
Women Safety: A distress messages and location data; | continuous communication
Review highlights Bluetooth’s reliable short- | with the user’s smartphone for

range connectivity. reliability.

3 Self-defense Chen and Kim | Analyzes tasers, pepper sprays, and | Justifies adding a taser to the
Mechanisms in | (2018) alarms in safety devices; finds tasers | app as a practical self-defense
Safety Devices particularly effective as a deterrent in | feature for immediate user

emergency situations. protection in dangerous events.

4 Personal Safety | Brown and Patel | Examines GPS and  Bluetooth | Confirms GPS and Bluetooth
Technology: (2019) combination in safety apps; shows that | integration benefits for
Integrating ~ GPS GPS with Bluetooth connectivity ensures | seamless and reliable location

and Bluetooth

reliable alerts and real-time location

sharing and real-time tracking.

sharing.

In summary, this project builds on previous research to explore how the security of personal safety features in mobile
applications relates to users’ trust. While earlier work has focused on the effectiveness of safety device features for
individual security, this project examines their impact on broader acceptance and trust in safety technology as a reliable
solution for emergency situations.

III. METHODOLOGY OF PROPOSED SURVEY

User-Centered Design Methodology

This project adheres to a user-centered design (UCD) approach, focusing on enhancing functionality and ease of use

through a series of critical methodological steps.

1. Device Configuration and Testing

In the initial phase, every component of the device was meticulously configured and subjected to rigorous testing to

ensure performance and reliability. This involved:

e Component Testing: Each individual part of the device, such as the SOS function, battery life, and connectivity
modules, underwent extensive testing protocols. Performance metrics were gathered to ascertain that each
component met established benchmarks.

e SOS Functionality Tests: The SOS feature was tested in a variety of environments—including urban areas, rural
settings, and emergency situations—to guarantee consistent location accuracy and timely message delivery.
Testing scenarios included signal interference, geographic barriers, and extreme weather conditions, allowing us to
evaluate the function’s resilience.

e Bluetooth Connectivity Optimization: Recognizing the importance of seamless user experience, Bluetooth
connectivity was optimized for stable pairing with a diverse range of smartphone models. This involved extensive
compatibility tests across different versions of Android and iOS platforms to ensure a smooth connection process
and minimize user frustration.
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2. Signal Relay and Location Accuracy

The SOS messaging system was designed to utilize a dual-redundancy approach for messaging, leveraging both SMS

and internet-based options to ensure comprehensive coverage. Key enhancements included:

o Integration of GPS and A-GPS: The device employed both Global Positioning System (GPS) and Assisted GPS
(A-GPS) technologies to enhance location accuracy. This integration allowed the device to transmit precise
coordinates even in challenging conditions, such as urban canyons or dense foliage where traditional GPS might
struggle.

¢ Redundant Communication Paths: By supporting both SMS and internet messaging, the system was designed to
maintain communication in various situations. For instance, if the internet was unavailable, SMS functionality
ensured that messages could still be sent to emergency contacts or services, providing users with peace of mind.

3. Taser Activation and Safety Testing

The taser system is a crucial feature intended as a non-lethal deterrent. To ensure its reliability and user safety, the

following steps were taken:

o Rigorous Safety Testing: The taser functionality underwent a series of tests to validate its effectiveness without
posing undue risk to users. This included assessing the taser's voltage output, range, and deployment speed under
various conditions, ensuring it could be used effectively in emergency situations.

e User Accessibility Optimization: The placement of the taser toggle button was carefully considered and
optimized for user accessibility. User trials were conducted to determine the most intuitive location for the toggle,
ensuring that users could activate the taser quickly and confidently without needing to fumble for the control, thus
enhancing the overall safety of the device.

4. User Feedback and Iterative Design

Recognizing that the best insights often come from end users, this project implemented a comprehensive user feedback

loop:

e User Feedback Sessions: A series of structured feedback sessions were conducted with potential users to gather
qualitative insights on usability and ergonomics. This involved observing users as they interacted with the device
and collecting their impressions on functionality, comfort, and overall design.

e Iterative Design Improvements: Based on the feedback collected, an iterative design process was employed to
make continuous enhancements. Changes included adjustments in button placement to reduce strain during use,
modifications to the device form factor for a more ergonomic fit in the hand, and options for alert customization to
cater to individual user preferences, thereby ensuring that the device aligns with real-world needs and preferences.

IV. CONCLUSION AND FUTURE WORK

In conclusion, this project successfully developed a user-centered safety device that integrates an SOS messaging
system and a taser function, demonstrating high reliability and ease of use through rigorous testing and user feedback.
Future work will focus on enhancing the device's capabilities by integrating advanced sensors for automatic emergency
activation, developing a companion mobile application for better user interaction, conducting long-term user studies to
gather insights on performance, exploring alternative power sources for sustainability, ensuring compliance with
regulatory standards and safety certifications, and conducting market research to understand user needs better. These
initiatives aim to evolve the device into a more robust and versatile tool, further enhancing user security and confidence
in emergency situations.
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