Journal of Systems Engineering and Electronics (ISSN NO: 1671-1793) Volume 34 ISSUE 10 2024

Empower Safe: A Raspberry Pi1 Based Women’s
Safety Solution

Dr.P.D.Pawar!, Sakshi Yadav?, Amit Kasambe?, Roshan Jadhao*, Chetana Rathod?,
Anjali Yewale®

!Assistant Professor, Department of E&TC Engineering, JDIET, Yavatmal, Maharashtra,
India.

2,3,4.3,6 Students, Department of E& TC Engineering, JDIET, Yavatmal, Maharashtra, India.

ABSTRACT

This research paper presents an innovative approach to enhancing women's safety through the
use of Raspberry Pi technology. As urban environments continue to present challenges to
personal safety, the development of a low-cost, efficient monitoring system becomes
increasingly relevant. This study outlines the design and implementation of a prototype that
integrates sensors, cameras, and real-time alert mechanisms. The system is capable of
detecting suspicious activities and can notify authorities or designated contacts instantly. By
utilizing machine learning algorithms, the prototype improves its accuracy in identifying
threats over time. The results indicate a significant potential for Raspberry Pi-based solutions
to contribute to personal safety initiatives, offering a scalable model that can be adapted to
various environments. This research highlights the importance of technology in addressing
social issues and emphasizes the need for continued innovation in safety solutions for

vulnerable populations.
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INTRODUCTION

Women'’s safety has emerged as a pressing global issue, with increasing reports of violence
and harassment highlighting the urgent need for effective solutions. Despite advancements in
awareness and advocacy, many women still face significant risks in their daily lives. This
research paper presents a novel approach to enhancing women's safety through the
development of a device powered by Raspberry Pi, a low-cost yet highly capable

microcomputer.
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The proposed device integrates multiple technologies to create a comprehensive safety
system. It features a GPS tracking module that allows for real-time location monitoring,
ensuring that users can be located quickly in emergencies. Additionally, a panic button
serves as a direct line to emergency services or trusted contacts, enabling rapid response in
critical situations. The device can also incorporate other sensors, such as motion detectors
and accelerometers, to further enhance its functionality by detecting unusual activities or

sudden movements.

This innovative safety solution aims to empower women by providing them with tools to
take control of their personal security. By facilitating immediate assistance and enabling
users to share their location with family or friends, the device not only enhances individual

safety but also fosters a sense of community vigilance.

Furthermore, the affordability and accessibility of the Raspberry Pi platform allow for
widespread adoption, making it a viable option for women in various socio-economic
contexts. This research will delve into the design process, technical specifications, and user
interface of the device, as well as its potential impact on women's safety. By examining the
intersection of technology and personal security, this paper contributes to the broader
discourse on how innovative solutions can address societal challenges and enhance the

quality of life for women everywhere.

With rising incidents of violence and harassment against women, traditional safety measures
often fall short in providing timely assistance. Our approach integrates various sensors and
communication modules with Raspberry Pi to create a proactive safety system. By
employing GPS tracking, a panic button, and real-time alert mechanisms, the device

empowers users to take control of their safety while ensuring quick access to help.

The significance of this research lies in its potential to create a more secure environment for
women, fostering independence and confidence. This paper discusses the design,
implementation, and evaluation of the device, highlighting its impact on personal safety and
community awareness. Through this innovative solution, we aim to contribute to the ongoing

discourse on women’s safety and the role of technology in addressing societal challenges.
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LITERATUREREVIEW

The topic of women’s safety has gained considerable attention in recent years, prompting
research across various disciplines, including technology, sociology, and public policy. This
literature review examines existing studies and developments related to personal safety
devices, their effectiveness, and the role of technology in enhancing women's security.

A. Overview of Women’s Safety Issues

Research indicates that women face heightened risks of violence and harassment, both in
public and private settings. These statistics underscore the urgent need for effective safety
solutions that can provide immediate assistance and improve personal security.

B. Existing Safety Solutions

Current safety devices include personal alarms, mobile applications, and wearable
technologies. Personal alarms have been shown to deter potential attackers by attracting
attention; however, they often rely on the presence of bystanders for effectiveness (Goh &
O’Neill, 2019). Mobile applications, such as bSafe and SafeTrek, offer features like location
tracking and emergency alerts, but they may require smartphone accessibility, which is not
universal among all women (Chib et al., 2019). Additionally, many applications lack robust
integration with emergency services.

Wearable technologies, such as smart jewelry and fitness trackers, have emerged as potential
safety solutions. While these devices offer discreet alerts, their high cost can limit
accessibility (Zhou et al., 2020). This gap in affordability and effectiveness highlights the
need for a more inclusive and multifunctional safety device.

C. Technological Innovations in Safety Devices

The integration of microcontrollers and IoT (Internet of Things) technologies has opened
new avenues for developing safety devices. Research by Li et al. (2021) emphasizes the
importance of real-time data processing and communication capabilities in enhancing
personal safety. Devices utilizing GPS and mobile connectivity can provide precise location
tracking, facilitating faster emergency response. Moreover, studies suggest that incorporating
machine learning algorithms can improve threat detection and response times (Bai et al.,
2022). Previous projects have demonstrated its potential in developing customized safety
solutions, including surveillance systems and emergency communication devices (Kumar &
Soni, 2021). The flexibility of Raspberry Pi allows for the integration of various sensors and
modules, making it an ideal choice for creating a comprehensive safety device tailored to

women's needs.
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D. User-Centered Design and Usability

The effectiveness of safety devices heavily relies on user acceptance and ease of use.
Research highlights the significance of user-centered design principles in developing safety
solutions (Bennett et al., 2020). Devices must be intuitive, easy to operate in high-stress
situations, and capable of providing immediate assistance. Surveys conducted by Zhang et al.
(2019) indicate that potential users prioritize features such as simplicity, reliability, and
discretion in safety devices. This insight is crucial in guiding the design of the Raspberry Pi-
based safety device, ensuring it meets the practical needs of women.

E. Impact of Community and Awareness

Community engagement plays a pivotal role in enhancing women's safety. Studies have
shown that technology can foster community awareness and support, allowing users to share
information about potential threats (Duncan et al., 2021). The proposed device can include
features that connect users to local networks, facilitating real-time updates on safety concerns
in specific areas. This community-centric approach not only empowers women but also
encourages collective action against violence and customizable options to ensure inclusive

design, allowing all users to navigate independently.

PROBLEM STATEMENT

Despite growing awareness and initiatives aimed at improving women's safety, many
individuals continue to face significant threats in public and private spaces. Traditional safety
measures, such as personal alarms or self-defense training, often lack immediacy and
effectiveness in crisis situations. Women frequently experience harassment, assault, and
violence, resulting in feelings of vulnerability and fear.

This research addresses the critical need for a proactive, technologically advanced solution
that empowers women to enhance their personal safety. Current safety devices are often
limited in functionality, expensive, or not easily accessible to all users. There is a gap in the
market for an affordable, user-friendly device that integrates real-time monitoring,
emergency response capabilities, and location tracking.

The aim of this study is to develop a Raspberry Pi-based safety device that provides women
with immediate assistance and increased awareness of their surroundings. By leveraging
modern technology, this device seeks to mitigate the risks associated with personal safety,
ultimately fostering a more secure environment for women in diverse contexts.System can
exacerbate risks during emergencies, potentially leading to dangerous situations where

individuals are unable to quickly and safely evacuate.
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To address these multifaceted challenges, there is a critical need for the development of
advanced indoor navigation solutions that harness smart pathway technologies. By
integrating a variety of positioning systems—such as Bluetooth beacons, Wi-Fi triangulation,
and sensor fusion—with user-friendly mobile applications and intelligent algorithms, it is

possible to enhance navigational accuracy and responsiveness.
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Figure 1: Block Diagram of Women Safety

HARDWARE REQUIREMENT

A. Raspberry Pi

It was originally designed to promote computer science education and to provide a platform
for programming and electronics projects. The Raspberry Pi typically features a multi-core
ARM processor, providing sufficient computing power for various applications. Different
models come with varying RAM configurations, such as 1GB, 2GB, 4GB, and 8GB,
allowing users to choose based on their specific needs. Most models are equipped with built-
in Wi-Fi and Bluetooth, enabling seamless integration with other devices and the internet.

Ethernet ports are available on certain models for wired network connections.
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Figure 2: Raspberry Pi
B. Buzzer
A buzzer is an audio signaling device that generates sound when powered. In the context of a
women safety device, the buzzer serves as an important alert mechanism, providing auditory
signals in emergency situations. The buzzer is typically connected to a microcontroller (like a
Raspberry Pi) through GPIO pins. When the software detects a trigger (such as the press of a
panic button or the detection of a fall via an accelerometer), it sends a signal to the buzzer to
activate.
C. Pulse Rate Sensor
A pulse rate sensor is a device that detects the heart rate of an individual by measuring the
blood flow through the skin. In the context of a women safety device, it serves as a critical
tool for monitoring the user’s physiological status, providing real-time health data that can be

crucial in emergencies.
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Figure 3: Pulse Rate Sensor
Software: This software processes the incoming data, calculates the pulse rate, and monitors
for significant changes.
Response Mechanisms: The software can be programmed to respond to specific pulse rate

thresholds, activating alerts or notifications as necessary.
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D. GSM Module

A GSM (Global System for Mobile Communications) module is a hardware component that
enables communication over mobile networks. In a women safety device, the GSM module
plays a crucial role in providing reliable communication in emergencies.

SMS Functionality: The module can send text messages to predefined contacts, alerting them
in case of an emergency.Supports both sending and receiving SMS, enabling two-way
communication.

Voice Calls: Some GSM modules allow for making voice calls, which can be beneficial for
immediate verbal communication in critical situations.

Data Connectivity: Many GSM modules can connect to the internet, facilitating additional
functionalities like location tracking through GPS.

Compact Design: Most GSM modules are small and lightweight, making them easy to

integrate into portable devices.

METHODOLOGY

The women safety device utilizing Raspberry Pi operates through a combination of hardware
and software components designed to ensure personal safety in critical situations.

A. Hardware Components

Raspberry Pi: Acts as the central processing unit, handling data from various sensors and
managing communication protocols.

Pulse Rate Sensor: Monitors the user’s heart rate, providing real-time health data.

GSM Module: Facilitates communication by sending SMS alerts to pre-defined contacts in
case of an emergency.

Camera Module: Captures video or images when the device is activated, providing visual
evidence or monitoring.

Buzzer: Emits loud sounds to alert nearby individuals when triggered, enhancing the user's
visibility during emergencies.

Power Source: Typically a rechargeable battery, ensuring portability and sustained operation.
B. Software Functionality

Operating System: The Raspberry Pi runs on an operating system (usually Raspberry Pi
0OS), which supports Python programming for handling various tasks.

Sensor Data Processing: The pulse rate sensor continuously monitors the user's heart rate.
The data is read through the GPIO pins. If the pulse rate exceeds or falls below predefined

thresholds, the system can trigger alerts.
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Emergency Activation: The device includes a panic button or switch. When activated, it
triggers multiple actions: The GSM module sends an SMS to the designated emergency
contacts, informing them of the situation. The camera module starts recording or captures
images, which can be stored or sent to the cloud for later retrieval. The buzzer activates,
emitting sound to attract attention.

C. Data Transmission

GSM Communication: Using AT commands, the Raspberry Pi communicates with the GSM
module to send text messages. The messages can include: a distress signal and user’s current
location (if GPS is integrated).

Cloud Integration (Optional): The device can be programmed to upload recorded videos or
images to a cloud storage service, ensuring data is securely stored and accessible.

D. User Interface

Basic Interaction: If a user interface is implemented, users can easily configure settings, view
real-time data, and manage contacts through a simple GUI or mobile app.

Feedback Mechanism: Users receive notifications (such as a successful SMS alert) to
confirm that their distress signal has been sent.

E. Power Management: The device utilizes efficient power management techniques to
optimize battery usage. This may include:

Automatic sleep modes when inactive. Monitoring battery levels to alert users when it needs

recharging.

CONCLUSION

In conclusion, the development of a women safety device using Raspberry Pi represents a
significant advancement in personal safety technology. This project successfully
integrates various components such as health monitoring sensors, a GSM module
for emergency communication, and a video camera for surveillance, -creating
a comprehensive safety solution.

By leveraging the capabilities of Raspberry Pi, the device is not only cost-effective but also
highly customizable, allowing for future enhancements and adaptability to user needs. The
implementation of real-time monitoring and alert systems ensures prompt responses in
emergency situations, enhancing the overall safety of users.

Moreover, the methodology outlined in this project provides a clear framework for similar
initiatives, emphasizing the importance of thorough planning, robust testing, and user

feedback. The positive outcomes of this project highlight the potential for technology to play
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a vital role in addressing safety concerns and empowering individuals, particularly women,

in vulnerable situations.

As technology continues to evolve, further research and development could enhance the

functionality and reliability of safety devices. Future iterations might incorporate advanced

features such as GPS tracking and mobile app integration, making personal safety solutions

even more effective and user-friendly. Ultimately, this project underscores the importance of

innovation in fostering a safer environment for all.
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