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Abstract—This project presents a smart and reliable
system for enhancing women’s safety using Internet of
things (I0T) technology. It leverages an Arduino Uno
microcontroller as the central processing unit,
integrating several key components to provide a
comprehensive safety solution. The system incorporates
a GPS module to accurately determine the user’s
location, a GSM module for seamless communication via
SMS, a fire sensor for early fire detection, and an
emergency button for immediate assistance. Upon
activation of the emergency button, the system triggers a
series of actions. First, the GPS module captures the
precise coordinates of the user’s location. This location
data is then transmitted via SMS through the GSM
module to designated emergency contacts, such as family
members, friends, or local authorities. The SMS message
includes a link to a mapping service (e.g., Google Maps)
displaying the user’s location, enabling quick and
accurate assistance. In addition to the emergency button
functionality, the integrated fire sensor continuously
monitors the surrounding environment. In the event of a
fire, the sensor triggers a buzzer alarm to alert the user
and those nearby, providing an early warning and
potentially preventing serious harm. This multi layered
approach, combining location tracking, emergency
communication, and fire detection, aims to empower
women by providing them with a sense of security and a
means to quickly access help in critical situations. The
system is designed to be portable, cost-effective, and
user- friendly, making it a practical tool for improving
women’s safety.

Index Terms—IOT, GPS MODULE, ARDUINO UNO,
GSM MODULE, SNS, BUZZER, LED., FIRE SENSOR
AND SAFETY

I. INTRODUCTION

The safety and security of women have become a
paramount concern in today's world. Despite progress
in  many areas, women continue to face
disproportionately high risks of violence, harassment,
and other forms of harm. This pervasive issue
demands innovative and proactive solutions that
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empower women and provide them with a sense of
security and control over their personal safety.
Traditional methods of ensuring women's safety, such
as self-defense classes or relying solely on law
enforcement after an incident, often prove insufficient
or reactive rather than preventative. Therefore,
leveraging technology, particularly the rapidly
evolving field of the Internet of Things (1oT), offers a
promising avenue for developing effective and
accessible safety mechanisms.

This project, "Empowering Women's Safety using 10T
Technology,” aims to address this critical need by
designing and implementing a smart, wearable device
that can significantly enhance women's safety and
provide immediate assistance in times of distress. The
core concept behind this project is to create a discreet
and easily accessible device that a woman can use to
quickly alert designated contacts and, if necessary,
emergency services in the event of an emergency. This
device will be built around the powerful and versatile
Arduino Uno microcontroller, a popular platform for
prototyping and developing loT-based solutions.

The Arduino Uno's flexibility and ease of use make it
an ideal choice for integrating various sensors and
communication modules, forming the core of our
safety device. The project incorporates several key
components to achieve its objective. A crucial element
is the Global Positioning System (GPS) module, which
will enable the device to accurately determine the
user's location. In an emergency situation, knowing the
precise location of the individual is vital for providing
timely assistance
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Fig 1: Schematic Diagram

The design and implementation of an loT-based
women's safety system using an Arduino Uno
microcontroller, GPS module, GSM module, fire
sensor with buzzer, and an emergency button. The
system aims to provide a reliable and accessible means
for women to seek help in emergency situations. When
the emergency button is pressed, the system will
acquire the user's location using the GPS module, and
then send this location via SMS to pre-defined
emergency contacts using the GSM module.
Additionally, the system incorporates a fire sensor
with a buzzer for added safety.

1. System Architecture: The system comprises the
following hardware components:

o Arduino Uno: The brain of the system, responsible
for processing sensor data, controlling communication
modules, and executing the defined logic.
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e GPS Module (e.g., NEO-6M): Acquires the user's
geographical coordinates (latitude and longitude).

e GSM Module (e.g.,, SIM800L): Enables
communication with the cellular network for sending
SMS messages.

e Fire Sensor (e.g., MQ-2): Detects the presence of
smoke or fire.

¢ Buzzer: Emits an audible alarm in case of a fire

e Emergency Button: A physical button that, when
pressed, triggers the emergency response sequence. e
Connecting Wires and Power Supply: To connect all
the components and provide power to the system. 2.
Hardware Implementation:

¢ Wiring: o Connect the GPS module's VCC and GND
pins to the Arduino's 5V and GND pins, respectively.
Connect the GPS module's TX pin to the Arduino's
digital pin (e.g., pin 2) and the RX pin to another
digital pin (e.g., pin 3). o Connect the GSM module's
VCC and GND pins to the Arduino's 5V and GND
pins, respectively. Connect the GSM module's TX pin
to the Arduino's digital pin (e.g., pin 4) and the RX pin
to another digital pin (e.g., pin 5). o Connect the fire
sensor's VCC and GND pins to the Arduino’s 5V and
GND pins, respectively. Connect the fire sensor's
analog output pin (AO) to an Arduino's analog pin
(e.g., A0). o Connect the buzzer's positive pin to an
Arduino digital pin (e.g., pin 8) and the negative pin to
GND. o Connect one end of the emergency button to
an Arduino digital pin (e.g., pin 7) and the other end to
GND. Configure the pin as INPUT_PULLUP in the
software.

e Power Supply: The system can be powered using a
USB connection to a computer for development and
testing. For deployment, a portable power bank or a
suitable battery can be used.

e Enclosure: A suitable enclosure should be used to
house all the components, protecting them from
physical damage and the elements. The enclosure
should have openings for the emergency button, GPS
antenna, and fire sensor. 3. Software Implementation
(Arduino Code): The Arduino code will perform the
following functions:

o Initialization: Initialize the serial communication for
debugging, GPS module, GSM module, fire sensor
pin, buzzer pin, and emergency button pin.

e GPS Data Acquisition: Read data from the GPS
module using a software serial library. Parse the
NMEA sentences to extract latitude and longitude.
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e GSM Communication: Initialize the GSM module
and establish a connection with the cellular network.
e Emergency Button Logic: Monitor the state of the
emergency button. When the button is pressed (goes
LOW), trigger the emergency sequence.

e Emergency Sequence: o Read the current GPS
location (latitude and longitude). o Format the location
data into an SMS message (e.g., "Emergency! My
location is: Latitude: [latitude], Longitude:
[longitude]™). o Send the SMS message to the pre-
defined emergency contact numbers using the GSM
module.

o Fire Sensor Monitoring: Read the analog value from
the fire sensor. Compare the value with a predefined
threshold. If the threshold is exceeded, activate the
buzzer.

o Loop: Continuously monitor the emergency button
and the fire sensor.

4. Testing and Debugging:

o Serial Monitor: Use the Arduino IDE's serial monitor
to debug the code and monitor the data from the GPS
and fire sensors.

o GPS Data Verification: Ensure the GPS module is
acquiring accurate location data.

e GSM Functionality: Test the SMS sending
functionality with different phone numbers.

o Fire Sensor Calibration: Calibrate the fire sensor to
ensure it triggers at the appropriate smoke/fire levels.
e Emergency Button Testing: Verify that the
emergency sequence is triggered when the button is
pressed.

5. Enhancements:

e Multiple Emergency Contacts: Store multiple
emergency contact numbers and send the SMS to all
of them.

e Panic Alarm: Implement a loud panic alarm in
addition to the SMS notification.

o Low Battery Indication: Add a battery level sensor
and provide a warning when the battery is low.

o Voice Call Feature: Integrate a voice call feature for
direct communication with emergency services.

e Mobile App Integration: Develop a mobile app to
receive alerts and track the user's location.

o Cloud Connectivity: Connect the system to a cloud
platform for remote monitoring and data logging.

e Tamper Detection: Implement a tamper detection
mechanism to alert the user if the device is being
interfered with.
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6. Challenges and Considerations:

e GPS Accuracy: GPS accuracy can vary depending
on environmental conditions.

o GSM Network Availability: The system relies on
GSM network availability.

e Power Consumption: Battery life is a crucial factor,
especially for a portable device.

e False Alarms: The fire sensor may trigger false
alarms due to dust or other factors. Proper calibration
and filtering are essential.

e Security: Ensure the system is secure and protected
from unauthorized access. This comprehensive design
and implementation guide provides a solid foundation
for developing an effective 10T-based women's safety
system.

IV.RESULTS and DISCUSSIONS

Power supply is given to the kit as a shown fig

Fig 3: power supply is ON

When the button is pressed it indicates the sound
buzzer, tracking the location of the emergency person
as shown in fir 3

Fig 4: press button
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A message is sent to the register mobile, mail etc., this
message signala is tracked from the latitude and
langitude by the GSM as shown in fir 4

< 080968 97806 L i~
PERSON IN EMERGENCY! ~TRACK Location to
help
http://maps.google.com/?q=17.327549,78.558723
PERSON IN EMERGENCY! »TRACK Location to
help:
http//maps.google.conmy?q=17.327534,78.558701
Emergenc

Please C e Location -
hitps://maps.app.9oo.al/NKJIIRLWVUIIZSOmDIA

@ Text message & ('ED' Aep-

Fig 5: Identification of the ambulance
V. FUTURE SCOPE

o Integration with Real-time Mapping Services:
Instead of just sending coordinates via SMS,
integrating with real-time mapping services like
Google Maps or similar APIs would allow designated
contacts and authorities to track the user's location
dynamically. This would provide a more accurate and
immediate understanding of the situation.

¢ Geofencing: Implementing geofencing could trigger
alerts automatically when the user enters or exits
predefined areas. For instance, if a woman enters a
known high-risk zone, the system could proactively
send a notification to her trusted contacts.

o Improved GPS Accuracy: Exploring alternative GPS
modules or augmentation systems (like differential
GPS) could enhance location accuracy, especially in
urban canyons or areas with weak signal reception.

e Mesh Networking: In areas with limited cellular
connectivity,  incorporating mesh  networking
technologies could create a local network between
devices, ensuring that distress signals can still be
relayed even if there's no direct connection to a GSM
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network. Advanced Sensor Integration and Threat
Detection:

o Fall Detection: Integrating an accelerometer and
gyroscope could enable automatic fall detection. If a
fall is detected, the device could automatically send an
alert to emergency contacts, even if the user is
incapacitated.

e Voice Activation and Command Recognition:
Implementing voice activation could allow users to
trigger the emergency features hands-free, which can
be crucial in dangerous situations. Further
development in command recognition could enable
users to provide more specific information about the
emergency through voice commands.

VI. CONCLUSION

"Empowering  Women's  Safety using loT
Technology," has successfully demonstrated the
potential of leveraging readily available components
like Arduino Uno, GPS, GSM, fire sensors, and
buzzers to create a practical and affordable safety
solution for women. The integrated system effectively
addresses critical safety concerns by providing a
means for immediate assistance in emergencies. The
core functionality revolves around the emergency
button, which, when pressed, triggers a sequence of
actions designed to maximize the chances of timely
help. The GPS module accurately pinpoints the user's
location, and this crucial information is relayed via
SMS through the GSM module to designated contacts.
This ensures that responders know precisely where to
go, eliminating delays caused by inaccurate or absent
location details. The inclusion of a fire sensor with a
buzzer adds another layer of security, providing an
alert in case of potential fire hazards, allowing for
swift action and potentially preventing serious harm
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