© 2023 JETIR May 2023, Volume 10, Issue 5

www jetir.org (ISSN-2349-5162)

NI :¥Nel:{el ISSN: 2349-5162 | ESTD Year : 2014 | Monthly Issue

JETIR

)

& J?‘g

JOURNAL OF EMERGING TECHNOLOGIES AND
INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

AUTOMATIC WOMEN SAFETY DEVICE

Ankita Balasau kokate , Priyanka Tanaji Jadhav , Aarti Namdev Khopade

Guide name: Dr. S.I Nipanikar.

Department Of Electronics & Tele-Comummication Engineering
Shri Chhatrapati Shivajiraje College Of Engineering, Dhangawadi

Abstract:

Automatic women safety device combines real-
time monitoring, distress signal generation, and
location tracking functionalities, empowering
women to tackle threatening  situations
effectively. The device integrates various sensors
such as accelerometer, GPS, and panic button to
detect and respond to potential dangers. When an
emergency situation is detected, the device
generates an immediate distress signal, enabling
rapid response by authorities or concerned
individuals. The ESP8266 module, known for its
reliable connectivity and low power consumption,
allows seamless communication with the backend
system, facilitating real-time data transmission.
To provide comprehensive safety features, the
device utilizes GPS technology to track the user's
location continuously. This information is relayed
to a centralized server or a dedicated mobile
application, enabling authorized individuals to
monitor the user's whereabouts and respond
promptly if needed. Additionally, the device
incorporates an accelerometer to detect sudden
movements or falls, triggering an alert if the user
is in distress.
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1. Introduction:

The safety and well-being of women are of
paramount importance in society. Unfortunately,
women often face unique challenges and
vulnerabilities when it comes to personal safety.
The need for effective measures to ensure
women's safety has become increasingly apparent,
prompting the exploration of technological
solutions to address these concerns.

Technological advancements have played a
pivotal role in enhancing personal security.
Automatic safety devices have emerged as a
promising solution, offering proactive measures
and immediate assistance in times of distress.
These devices are designed to empower women
by providing a reliable means of communication
and triggering emergency alerts when faced with
threatening situations.

One such technology that has revolutionized the
field of women's safety devices is the ESP8266
microcontroller. The ESP8266 offers remarkable
capabilities, particularly in terms of wireless
communication and real-time data transmission.
Its integration into automatic safety devices
enables seamless connectivity and the potential
for instant communication during emergencies.
By harnessing the power of the ESP8266
microcontroller, automatic safety devices can
establish a reliable network connection and
transmit vital information rapidly. This empowers
women to reach out for help, share their location
coordinates, and trigger timely responses from
authorities or designated contacts. The ESP8266's
ability to facilitate real-time communication
significantly enhances the effectiveness of these
devices in ensuring women's safety.

In this research paper, we delve into the
development of an automatic women safety
device utilizing the ESP8266 microcontroller. We
explore its capabilities, design considerations, and
the potential impact it can have on enhancing
women's safety. Through this research, we aim to
contribute to the growing body of knowledge in
utilizing technology to create a safer environment
for women, where they can confidently navigate
their daily lives without compromising their well-
being.
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2. Literature Survey:

Women's safety and location-based emergency
alerts have been the focus of extensive research
and development in recent years. Numerous
studies, devices, and technologies have emerged
to address the pressing need for enhanced security
for women. In this literature review, we will delve
into existing research, discuss the strengths and
limitations of previous solutions, and identify
gaps that this research aims to address.

1)Strengths of Previous Solutions: Previous
solutions have demonstrated several strengths in
enhancing women's safety. Personal safety
devices such as alarms and panic buttons provide
immediate access to help and can act as deterrents.
Mobile applications equipped with safety features
enable quick and discreet communication with
emergency contacts. Location-based emergency
alert systems leverage GPS technology to
accurately track and relay the user's location to
authorities or trusted contacts.

2)Limitations of Previous Solutions: While
previous  solutions have made  notable
contributions, they also possess certain
limitations. Some personal safety devices may
have limited range or require manual activation,
making them less effective in certain situations.
Mobile applications may rely on an internet
connection, which can be unreliable in emergency
scenarios.  Location-based emergency alert
systems may face challenges in terms of accuracy,
battery life, and integration with existing
emergency response systems.

3)ldentified Gaps and Research Objectives:
Through this research, we aim to address several
gaps in the existing literature and solutions related
to women's safety. These include:

Evaluating the effectiveness of utilizing the
ESP8266 microcontroller in automatic women
safety devices and its impact on real-time
communication.

Investigating the integration of GPS technology to
accurately track and transmit location coordinates
during emergencies.

Exploring the usability and user experience of
automatic safety devices, ensuring they are
intuitive and easily accessible.

Assessing the feasibility of connecting with local
authorities or pre-defined contact lists to enable
swift response and support.

Examining the privacy and security implications
of location-based emergency alerts and proposing
measures to protect user data.

4)Existing Research: A wide range of research has
been conducted on women's safety, focusing on
various aspects such as personal safety devices,
mobile  applications, and communication
technologies.  Studies have explored the
effectiveness of different safety measures,
including panic buttons, wearable devices, and
smartphone apps. Additionally, location-based
emergency alert systems utilizing GPS, GSM, and
Internet of Things (loT) technologies have gained
significant attention.

3. Device Design and Implementation

Design Architecture and Physical Structure: The
automatic women safety device is designed to be
compact, portable, and easily wearable to ensure
convenience and discreetness.

The physical structure typically consists of the
following components:

LCD Display: The LCD screen, positioned on the
front face of the device, provides visual feedback,
status information, and prompts to the user. It
ensures clear and intuitive interaction.

Sensors: The device integrates various sensors to
detect threats and acquire location information.
These sensors may include an accelerometer to
detect sudden movements or impacts, and a GPS
module to accurately determine the user's location
coordinates.

Communication Modules: The GSM module
enables communication with the nearest police
station or predefined contacts, while the ESP8266
microcontroller facilitates wireless connectivity
and real-time data transmission.
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Fig.5.1 Block Diagram

4. Methodology

On the software side, the following components
were utilized:

Programming  Language: The  device's
functionality is programmed using a suitable
language, such as C++ or Arduino programming
language.

Development  Environment:  An integrated
development environment (IDE), such as Arduino
IDE, may be used for coding, compiling, and
uploading the software onto the microcontroller.

ThinkSpeak: It is an open-source Internet of
Things (1oT) platform that allows you to collect,
analyze, and visualize data from various devices.
In the context of a women safety device,
ThinkSpeak can be used to monitor and track
important information such as location, sensor
data, and device status.

Libraries: Requisite libraries specific to the
microcontroller and communication modules are
utilized to enable seamless integration and
functionality.

Selection and Integration of ESP8266: The
ESP8266 microcontroller was chosen for its
capability to provide wireless connectivity,

allowing real-time communication between the
device and external systems. It offers built-in Wi-
Fi functionality, which enables the transmission of
data over the internet or local network.
Additionally, the ESP8266's low power
consumption and cost-effectiveness make it an
ideal choice for portable and battery-powered
devices.

The integration of ESP8266 involves connecting
it with other hardware components, such as the
GPS module and GSM module. The
microcontroller interfaces with these modules
using suitable communication protocols, such as
Serial Peripheral Interface (SPI) or Universal
Asynchronous Receiver-Transmitter (UART),
ensuring seamless data exchange and
synchronization.

Integration of Sensors: The accelerometer sensor
is strategically placed within the device to monitor
the user's movements and detect abrupt or forceful
actions. It can identify potential threats such as
physical assault or falls. When a threatening
movement or impact is detected, the device
triggers the emergency alert mechanism,
activating the GPS module and transmitting the
location coordinates.

The GPS module is crucial for acquiring accurate
location information in real-time. It continuously
tracks the user's position using satellite signals,
allowing emergency responders or contacts to
precisely locate the user during distress situations.
The GPS data is processed and combined with
other  relevant information before being
transmitted via the GSM module.

5. Components

Hardware and Software Components: In
developing the automatic women safety device,
several hardware components were employed.
The key components include:

ESP8266 Microcontroller: The ESP8266
microcontroller serves as the central processing
unit and facilitates wireless communication.

GPS Module: A GPS module accurately tracks the
user's location coordinates during emergencies.

GSM Module: The GSM module enables
communication with the nearby police station or
predefined contact list for sending emergency
alerts and location information.
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Push Button: A push button is integrated into the
device to provide a manual trigger for emergency
alerts. When pressed, it immediately initiates the
emergency alert mechanism.

Flex Sensor: A flex sensor is utilized to detect
changes in hand grip or pressure. It can serve as
an additional input for triggering emergency alerts
in case of forceful situations.

Buzzer: A buzzer is included in the device to
provide an audible alarm or alert when emergency
situations are detected or when the user activates
the device manually.

LCD (Liquid Crystal Display): An LCD screen is
added to the device to provide visual feedback and
display relevant information, such as the device
status or emergency alert confirmation.

Power Source: A suitable power source, such as a
rechargeable battery or power management
system, is utilized to ensure continuous operation
of the device.

6. Working of the Automatic Women
Safety Device:

Initialization:

Upon powering on the device, it initializes the
necessary components, including the ESP8266
microcontroller, GPS module, GSM module, push
button, flex sensor, buzzer, and LCD.

y
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Fig.6.1 Setup

Sensor Monitoring:

The device continuously monitors the sensors,
including the flex sensor and accelerometer, to
detect any signs of threat or distress. It analyzes
the sensor readings to identify forceful
movements, sudden impacts, or abnormal grip
patterns.

Threat Detection:

If the sensor data indicates a potential threat, such
as a forceful attack or physical distress, the device
proceeds to the next

step. Otherwise, it continues monitoring the
Sensors.

Emergency Alert Trigger:

When a threat is detected, the device triggers the
emergency alert mechanism. It activates the GPS
module to acquire the current location
coordinates.

Location Acquisition:

The GPS module retrieves the accurate latitude
and longitude coordinates of the user's location in
real-time.

Communication with Authorities:

The device utilizes the GSM module to establish
communication with the nearby police station or
predefined contacts.

It sends an emergency alert message containing
the location coordinates to notify the relevant
authorities or contacts about the distress situation.

Visual and Audible Feedback:

The LCD screen displays a visual confirmation
that the emergency alert has been triggered,
showing the message "Help Sent" or similar
feedback.

The buzzer emits an audible alarm or alert to draw
attention and indicate that assistance is needed.
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Fig.6.2 Output

Assistance Arrives:

The authorities or predefined contacts receive the
emergency alert message, which includes the
user's accurate location coordinates.

They can promptly respond to the distress
situation, reaching the user's location to provide
assistance and ensure safety

User Confirmation:

Once the emergency alert has been triggered, the
user can verify the successful transmission of the
alert through the visual feedback on the LCD
screen.

The user can also interact with the device to cancel
the alert if the situation is resolved or determined
to be a false alarm.

Continuous Monitoring:

The device continues to monitor the sensors and
the user's safety even after the emergency alert is
triggered.

It remains active and ready to detect any further
threats or provide additional assistance if needed.

7. Future Enhancements:
e Strengths of the Developed Device:

Real-Time Threat Detection: The device
effectively detects potential threats and triggers

emergency alerts in real-time, providing timely
assistance to women in distress.

e Accurate Location Acquisition: By integrating
a GPS module, the device acquires accurate
location coordinates, enabling authorities or
contacts to quickly locate and assist the user.

e Wireless Communication: The device utilizes
the GSM module  and ESP8266
microcontroller for wireless communication,
ensuring seamless transmission of emergency
alerts and location information.

e User-Friendly Design: The compact and
portable design of the device, along with
features like the push button and LCD screen,
make it user-friendly and easily accessible
during emergency situations.

Limitations of the Developed Device:

e Limited Range of Sensors: While the
device incorporates sensors such as the
flex sensor and accelerometer, it may not
cover all possible threat scenarios. Further
sensor integration or customization may
be required to address specific types of
threats or distress situations.

e Power Consumption and Battery Life:
Continuous monitoring and
communication capabilities can consume
power, affecting the device's battery life.
Efficient power management strategies
should be implemented to ensure
prolonged operation without frequent
recharging or battery replacement.

e Integration with Mobile Applications:
Developing a companion  mobile
application can enhance the device's
functionality. The application can provide
additional features such as remote device
management, personalized settings, and
two-way communication with emergency
responders.

e Advanced Machine Learning Algorithms:
Implementing machine learning
algorithms can improve threat detection
accuracy by analyzing patterns and
identifying potential risks based on
historical data. This can enhance the
device's ability to differentiate between
real threats and false alarms.
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e Data Encryption and Security Measures:
Enhancing the security of the device's
communication protocols and data
transmission can protect user privacy and
prevent unauthorized access to sensitive
information.

e Continuous Firmware Updates: Regular
firmware updates can address any
identified vulnerabilities, improve
performance, and introduce new features
based on user feedback and evolving
safety requirement.

8. Conclusion:

In conclusion, women safety devices play a
crucial role in addressing the security concerns
faced by women. These devices provide a sense of
empowerment, allowing women to feel safer and
more confident in their daily lives. By
incorporating  features such as real-time
monitoring, distress signal generation, and
location tracking, these devices offer immediate
assistance during threatening situations. As
technology continues to advance, it is essential to
further develop and improve women safety
devices to ensure they are user-friendly, reliable,
and discreet. Ultimately, the goal is to create a
society where every woman can live without fear
and enjoy the freedom to move around confident.
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