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ABSTRACT

This project presents the design and development of a real-time women safety application aimed at enhancing personal
security and providing immediate assistance in emergency situations. The proposed system has been implemented as an
Android application that leverages open-source technologies, ensuring affordability, accessibility, and scalability for
widespread use.

The system integrates multiple core modules to provide a seamless safety solution. The SOS alert module allows users to
send instant emergency notifications to pre-registered contacts along with real-time location tracking. The location
tracking service, built using Google Maps API and Firebase, continuously monitors and shares the user’s live position to
ensure quick response in critical situations. Additionally, features such as profile management, safety tips, and settings
customization enhance personalization and usability.

A key highlight of the application is its modular and extensible architecture, which allows integration of additional features
like audio recording during distress, nearby police/helpline information, and real-time chat support. The system has been
designed with error handling, validation, and UI/UX refinements, ensuring that it remains reliable and user-friendly under
real-world conditions.

The project prioritizes user empowerment and safety, making it more than just a mobile tool — it is a digital companion
capable of bridging the gap between individuals in distress and their trusted networks. The findings demonstrate that a
cost-effective, responsive, and scalable women safety app can act as a practical solution to modern safety challenges,
while also providing a strong foundation for future enhancements such as Al-based threat detection and wearable device
integration.

1. INTRODUCTION

In today’s society, ensuring the safety and security of women has become a critical and pressing concern. With the rapid
pace of urbanization, changing lifestyles, and the widespread adoption of digital technologies, instances of harassment,
assault, stalking, and unsafe situations are being reported at an alarming rate across the globe. Women, whether in
metropolitan cities or small towns, often face safety challenges when traveling alone, working late hours, or simply
moving through public spaces. Addressing this issue is not only a social responsibility but also a technological challenge
that demands innovative, accessible, and real-time solutions.

Traditional safety measures, such as carrying self-defe nce tools or relying on manual communication through phone calls,
often prove inadequate in emergency during urgent moments when each second counts, delays in communication or the
inability to seek immediate help can result in severe consequences. These challenges highlight the need for a digital
platform that can instantly connect women to their trusted contacts, law enforcement, and nearby support networks, while
also empowering them to take proactive safety measures.

The proposed project, “Women Safety Application (SheGuard),” has been designed as a mobile-based platform that
integrates multiple safety mechanisms into a single, unified solution. By combining GPS technology, real-time mobile
communication, and cloud-based services, the application provides women with the ability to raise instant alerts, share
their live location, and notify emergency contacts in just one tap. This one-touch SOS feature ensures immediate response
during emergencies, bridging the critical gap between distress and assistance.

SheGuard is equipped with several innovative features aimed at ensuring maximum protection and usability:
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1. Emergency SOS Alerts — A single click triggers instant notifications to pre-registered emergency contacts,
nearby police stations, and, optionally, verified volunteers in the vicinity.

2. Real-Time Location Tracking — Live GPS tracking allows family members or guardians to continuously monitor
the user’s movement during travel.

3. Safe Route Navigation — The app suggests the safest routes based on time, traffic density, and crime-prone area
mapping, helping women avoid unsafe locations.

4. Voice and Video Evidence Collection — During emergencies, the application can automatically record and
upload audio or video clips to the cloud, ensuring reliable evidence for authorities.

5. Continuous Background Monitoring — The app runs silently in the background, ready to activate alerts even if
the user cannot access the device directly.

6. Cloud Integration and Secure Data Handling — With Firebase authentication and Google Maps API, the app
ensures fast processing, reliability, and the protection of user privacy.

Built using modern Android technologies, SheGuard prioritizes a user-friendly interface where women can easily register,
add emergency contacts, and use safety features without technical difficulty. The design emphasizes ease of use, speed,
and reliability, ensuring that even in panic situations, the application can be operated quickly and effectively.

The application is not only designed for individual protection but also contributes to building a safer community. For
example, a woman traveling late at night can share her live location with her parents while simultaneously notifying
nearby volunteers and authorities if she senses danger. This proactive system promotes transparency, accountability, and
social responsibility among users and communities.

With the increasing adoption of mobile and cloud-based applications, this project emphasizes reliability, accessibility, and
inclusiveness. In contrast to conventional methods solely on human intervention, SheGuard leverages technology-driven
automation to minimize response time, maximize safety, and ensure assistance reaches women when they need it the most.

The ultimate goal of the Women Safety Application is to:

. Reduce emergency response time through instant notifications and live tracking.
. Empower women with digital safety tools that are practical, user-friendly, and effective.
. Enhance societal safety by involving not only families and friends but also communities and law enforcement

in ensuring women’s protection.

. empowering women with confidence to, enabling them to pursue education, careers, and personal freedom
without constant fear of insecurity.

In conclusion, SheGuard is more than just a mobile application; it is envisioned as a life-saving support system that
provides women with confidence, assurance, and security in their daily lives. By harnessing modern technology, cloud
integration, and community collaboration, the project aspires to contribute significantly towards building a safer and more
a supportive space that allows women to progress while remaining secure

2. RELATED WORK

Technology-driven solutions for women’s safety have been widely studied and implemented across different platforms,
ranging from mobile applications to loT-enabled wearables. This section reviews existing systems, highlights their
strengths, and identifies gaps that the proposed system aims to address.

Mobile applications remain the most widely adopted solutions because of their accessibility and affordability. Apps like
Raksha (India), Himmat (Delhi Police initiative), and Safetipin provide women with an SOS button that sends alerts to
emergency contacts along with location details. These apps rely heavily on internet connectivity and sometimes fail to
deliver timely notifications during low network coverage. Furthermore, many applications provide only one or two core
functions (e.g., SOS alert or tracking) without offering a complete ecosystem of safety features.

Research highlights the importance of GPS and real-time tracking in emergency situations. A number of systems have
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been proposed that automatically transmit the victim’s location to police control rooms or selected contacts. However,
frequent battery consumption due to continuous GPS use and inaccuracy in rural or low-signal regions limit their
effectiveness. To address these challenges, hybrid solutions that integrate both SMS-based alerts (offline mode) and
internet-based live tracking have been suggested.

IoT-enabled wearables, such as smart bands, panic buttons, and GPS-enabled jewelry, have also been explored. These
devices enable discreet activation of an SOS without needing to unlock a smartphone. For instance, prototypes of
Bluetooth-connected bracelets have been developed that send alerts upon pressing hidden buttons. While innovative, these
solutions often face cost, accessibility, and maintenance challenges, making them less feasible for mass adoption
compared to mobile applications.

Some recent research projects have attempted to incorporate Al-based predictive models to identify dangerous situations.
For example, systems analyze factors such as ambient sound, user stress levels, or suspicious movements to trigger early
warnings. Although promising, such systems are still in experimental stages and lack sufficient real-world datasets for
reliable performance. Additionally, Al-driven solutions require continuous background processing, which can increase
battery drain and reduce usability in everyday scenarios.

Several existing safety systems utilize cloud computing for storing user profiles, emergency contact databases, and alert
histories. This ensures scalability and makes it possible to integrate additional features like helpline directories, crime
mapping, and safety tips. However, improper database design or unoptimized queries can lead to delays, especially during
high-traffic conditions.

Government-supported applications such as 112 India App (Ministry of Home Affairs) provide direct connectivity with
police and emergency responders. Community-driven platforms like Safetipin focus more on crowdsourced safety ratings
of locations to warn women about unsafe areas. While effective, these apps often lack personalized user features such as
profile management, contact grouping, or offline support.

Identified Gaps

From the reviewed systems, the following limitations are commonly observed:

. Dependence on stable internet connectivity for SOS alerts.

. Lack of integrated features (users often need separate apps for SOS, helplines, and safety guides).

. High cost and adoption barriers for wearable solutions.

. Battery consumption issues with continuous GPS tracking.

. Limited personalization in safety apps (few allow users to manage detailed profiles or customize alert settings).

Contribution of Proposed System

The proposed Women Safety Application aims to bridge these gaps by providing an all-in-one mobile solution that
includes:

. SOS alerts with both SMS and internet-based options to ensure functionality in low-network areas.
. Real-time location tracking optimized for reduced battery consumption.

. Profile management for storing personal details, trusted contacts, and emergency preferences.

. Safety tips and guidance section for awareness and preparedness.

. Settings and customization features to make the app adaptable to different user needs.

By integrating these modules, the system ensures affordability, usability, and reliability, making it more practical for real-
world adoption compared to many existing systems.
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3. PROBLEM STATEMENT

Ensuring women’s safety has become one of the most urgent challenges in today’s society. Cases of harassment, abuse,
and violence against women are frequently reported, which highlights the need for reliable and accessible safety measures.
Although mobile technology is widespread and several safety applications already exist, many of them are not practical
during real emergencies.

A major limitation of existing safety apps is that they either focus only on sending SOS messages or rely completely on
stable internet connectivity, which may not always be available. Wearable safety devices also exist, but they are costly,
difficult to maintain, and not affordable for many users. Similarly, government-provided applications often lack a simple
interface, personalization options, or advanced features such as continuous location tracking and offline support.

In addition, most current solutions do not combine all safety functions in a single platform. Users often need to depend
on multiple apps or services for emergency alerts, location sharing, helpline numbers, or safety guidance, which creates
delays in critical situations.

Because of these gaps, there is a strong need for an all-in-one women’s safety application that is affordable, easy to use,
and reliable even with limited connectivity. Such an application should include quick SOS alerts, live location tracking,
profile management, access to emergency contacts and helplines, as well as safety tips, so that women can feel more
secure and receive help without delay.

4. PROPOSED SYSTEM

The SheGuard application is designed to provide women with a comprehensive safety solution by integrating emergency
alerts, location tracking, and smart communication into a single mobile platform. The primary aim of the system is to
ensure that in times of crisis, assistance can be sought instantly without relying on multiple tools or external services.
Unlike conventional safety applications or helpline numbers, SheGuard emphasizes immediacy by combining real-time
tracking with cloud-based notifications, thereby establishing a reliable safety framework for users.

At the core of the system lies an SOS feature that enables the user to trigger an emergency alert with a single click. This
alert is automatically transmitted to pre-selected trusted contacts along with the user’s current location. By doing so, the
system minimizes delays in communication and ensures that help can be mobilized within seconds. To enhance reliability,
the application incorporates GPS services, allowing continuous monitoring of the user’s live location. This enables family
members or authorities to follow the user’s movements until safety is assured.

Another essential component of the system is the management of emergency contacts. The application allows individuals
to configure and update their trusted network, ensuring that notifications are sent to relevant people during emergencies.
Beyond alerting mechanisms, SheGuard also integrates safe route recommendations by leveraging the Google Maps API.
This feature provides alternative travel paths that are considered safer, particularly valuable during late-night commutes
or in unfamiliar environments.

The communication aspect of the system is supported by Firebase Cloud Messaging, which ensures that alerts and location
updates are delivered instantly across different devices and networks. Unlike SMS-based notifications, cloud integration
improves speed and reliability, even under unstable network conditions.

Equally important is the simplicity of the application’s interface. The design is intentionally minimalistic so that users,
even under stressful circumstances, can trigger alerts or access critical features without confusion. This design choice
enhances usability and ensures that the application remains practical in real-world emergencies.

Through the combination of emergency triggering, live location sharing, safe route guidance, cloud-based notifications,
and a user-centric interface, SheGuard positions itself as an effective and inclusive women’s safety solution. It bridges
the limitations of standalone safety apps and provides a scalable model for enhancing personal security in critical
situations.
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S. METHODOLOGY
The methodology adopted for developing the Women Safety Application (SheGuard) focuses on a layered and modular

approach to ensure robustness, scalability, and real-time responsiveness. The system has been carefully structured into
distinct modules that work together seamlessly to provide emergency support for women during critical situations. Each
stage of the methodology is explained below in detail.The application follows a client—server architecture where the
mobile device acts as the client interface and the cloud server functions as the central communication hub. The mobile
application is responsible for initiating alerts, capturing real-time location data, and presenting the user interface. The
server handles data processing, cloud messaging, and integration with third-party services such as Google Maps and
Firebase. This distributed design reduces dependency on a single module, thereby increasing reliability.

Data Acquisition and Emergency Detection

At the core of the system lies the SOS feature, which is activated through a single tap. The application is equipped with
two detection mechanisms:

1. Manual trigger via an SOS button for immediate emergencies.

2. Automatic trigger that can be optionally configured to detect abnormal device movements such as sudden shakes
or continuous loud sounds, which may indicate distress.
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Once activated, the system immediately collects GPS coordinates and timestamps from the device’s location services.
This information is stored temporarily on the device before being securely transmitted to the cloud server.

Cloud-Based Processing

The cloud server is a crucial component in the methodology, as it ensures reliability and instant delivery of emergency
messages. Firebase Cloud Messaging (FCM) has been adopted for its real-time push notification capabilities. When an
SOS signal is received, the cloud platform formats the data and dispatches it to the pre-registered emergency contacts. To
prevent failures, the system supports multi-channel messaging, allowing delivery via both internet-based notifications and
fallback SMS in case of poor connectivity.

Communication and Alert Dissemination

Once processed, the emergency alerts are disseminated to all registered emergency contacts simultaneously. Each
notification contains essential details such as the user’s identity, nature of emergency, and a dynamically generated Google
Maps link showing the live location. This allows responders to continuously track the user’s movement. Unlike
conventional helpline numbers, this system ensures that multiple contacts and authorities are informed at once, reducing
reliance on a single point of response.

Route Optimization and Safety Guidance

In addition to alert dissemination, the system integrates Google Maps API to provide safe route recommendations. During
emergencies, the application calculates possible routes and filters them based on safety parameters such as lighting, crowd
density, or previous user feedback (where integrated). The safe route feature not only aids the victim in finding safer exits
but also helps responders choose the most efficient path to reach her location.

User Interface and Experience Design

A significant focus of the methodology is ensuring usability under stress. The interface is minimal, with a clearly visible
SOS button accessible within one click from the home screen. Key features such as emergency contacts, safe route
suggestions, and location sharing are designed with simple navigation to reduce cognitive load. Voice-enabled commands
can also be integrated for situations where physical access to the device may not be possible.

Security and Data Protection

Given the sensitive nature of user data, strong security measures have been embedded into the system. All communications
between the device, server, and recipient contacts are encrypted using standard cryptographic protocols. User profiles and
emergency contact details are stored in secure cloud databases with restricted access. Furthermore, the application
anonymizes location data when generating safe route suggestions to prevent misuse.

Scalability and Extensibility

The modular design of the methodology ensures that the application can evolve over time. Additional functionalities such
as integration with wearable IoT devices, automated police station alerts, and Al-based anomaly detection can be
incorporated without altering the core structure. This future-ready design allows the application to scale with
advancements in technology and user requirements.
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6. RESULTS AND EVALUATION

SIGN IN PAGE

Sign In

e sign Iin to your account first

Forgot password?

ret? Sign up

Fig 1: login page of women safety application

The interface shown represents the Sign-In screen of the mobile application. It serves as the secure entry point for
registered users to access their personal accounts.

At the top, the page features a logo/avatar image enclosed within a circular background, providing a visual identity to the
application. Below the logo, the heading “Sign In” clearly communicates the purpose of the page, following by a

supportive subtext — “Please sign in to your account first” — which guide use through the process.
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Fig 2: sos alert (home page) of women safety application

The SOS Alert screen is one of the most critical features of the women’s safety application. It is specifically designed to

help users send an emergency alert instantly whenever they feel unsafe.

At the center of the page, a large circular SOS button is placed, usually in a contrasting color (red or bright tone) to make
it highly visible and accessible. This central placement ensures that the button can be tapped quickly without searching

through the interface, which is essential in emergency situations.

The screen also contains status indicators showing whether the alert has been successfully sent. A small confirmation
message or icon reassures the user that their request for help has been delivered.

To prevent accidental triggers, the design may include a long-press mechanism or double-tap confirmation, ensuring that
the alert is sent only in genuine cases.

The UI theme of this screen is kept minimal, with focus on the SOS button. Background elements are simple and dark,
which directs the user’s attention to the emergency action. Additionally, secondary options such as “Cancel Alert” or

“View Emergency Contacts” may be provided at the bottom of the page for better control.
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Fig 3 location notification message women safety application

The Location Tracking module is one of the most crucial components of the Women’s Safety Application. It allows the
system to continuously monitor and share the real-time position of the user. In cases of emergency, this feature ensures

that the user’s trusted contacts or guardians can track their movements instantly, enabling faster assistance and improving
personal safety.

Importance in Safety

The Location Tracking feature transforms the application into a real-time monitoring and rescue system. By allowing
emergency contacts to instantly view the user’s position and route, it provides an additional layer of protection. Whether
in unfamiliar places, traveling late at night, or facing an emergency, the ability to share one’s live location enhances both
safety and confidence.

This module, in combination with SOS alerts and notification systems, ensures that the app functions not just as a
preventive tool but also as a lifeline in critical situations.

Profile

Fig 4: : profile page of women safty application
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The Profile Module acts as the foundation for the entire Women’s Safety App. Without it, other modules like SOS,

Location Tracking, and Notifications would lack the required personal and contact details to function effectively.

By ensuring all critical data is securely stored and easily manageable, the Profile Module gives users confidence that their
identity and safety network are properly set up. In emergencies, the system can instantly fetch and utilize this data to
trigger alerts, share locations, and contact guardians.

Thus, the Profile Module is not just a database—it is the safety backbone of the application.

Settings

é_

Settings

Customize your safely experience

Shake detection

Send notification
Use Notifiostion service to

YOS Your contac

Play siren
Play fake polic

Call emergency service

cally call national

Fig 5 : setting page of women safty application where we can customise the settings

The Settings Module provides users with the flexibility to personalize and control the way they interact with the Women’s
Safety Application. While core features such as SOS Alerts and Location Tracking remain constant, the Settings Module
allows each user to configure preferences that improve comfort, accessibility, and security.

It is designed with simplicity in mind, ensuring that even non-technical users can navigate and adjust options without
confusion.

The Settings Module empowers users with control over their safety environment. For example, enabling fingerprint lock
ensures only the owner can access SOS features, while customizing alert sounds ensures faster recognition in emergencies.
By combining personalization, security, and accessibility, the Settings Module enhances user confidence and ensures that

the app adapts to different lifestyles while keeping the core mission—safety and quick response in emergencies—intact.
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7. CONCLUSION

The Women Safety Application (SheGuard) was developed with the primary objective of providing a reliable, secure, and
user-friendly platform that enhances the safety of women in emergency situations. By integrating real-time GPS tracking,
SOS alert systems, emergency contact notifications, and route navigation features, the application addresses critical issues

related to women’s safety in both urban and rural environments.

The project successfully demonstrated the design and implementation of an Android-based mobile application with a
robust backend using Firebase for authentication, data storage, and real-time updates. The application ensures that
emergency alerts are sent quickly to registered contacts along with the user’s live location, thereby increasing the chances
of timely help and intervention.

Throughout the development lifecycle, emphasis was placed on usability, scalability, and security. The testing phase
validated the system’s accuracy, performance under heavy load, and effectiveness in real-world scenarios. Features such
as shake-to-SOS, safe route navigation, and emergency contact management add significant value by making the app
practical and responsive during critical situations.

In conclusion, the Women Safety Application achieves its intended goals of empowering users with technology-driven
solutions for personal safety. It not only provides immediate assistance during emergencies but also contributes towards
building safer communities. With further enhancements, such as integration with local law enforcement databases, multi-
language support, and Al-driven predictive safety alerts, the application can evolve into a more comprehensive women’s

safety ecosystem.
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