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Abstract—Women’s safety has become a major concern 

due to rising threats such as harassment, stalking, and 

violence. This paper presents Women Safety Analytics, 

an intelligent safety application integrating real-time 

location sharing, emergency SOS alerts, nearby 

police/hospital detection, and AI-based risk analysis. The 

system uses smartphone sensors and geolocation services 

to detect unsafe conditions and provide quick access to 

emergency contacts. The proposed model enhances 

personal safety by combining usability, predictive 

analytics, and emergency response automation. 

Experimental results demonstrate an efficient response 

time and user-friendly interface capable of supporting 

critical safety situations. 

 

Index Terms—Women safety, Mobile application, 

Emergency alert system, Machine learning, Location 

analytics. 

I. INTRODUCTION 

 

Safety is a fundamental right, yet women across the 

world continue to face threats in both public and 

private spaces. Recent surveys indicate that a 

significant percentage of women feel unsafe while 

traveling alone or during late hours, highlighting the 

urgent need for reliable protective solutions. With 

advancements in digital technologies, mobile-based 

safety systems have emerged as a promising approach 

to address these growing concerns. 

However, many existing women safety applications 

lack essential capabilities such as predictive analytics, 

instant access to emergency resources, and intuitive 

user  interfaces.  To  overcome  these 

limitations, this project presents Women Safety 

Analytics, a unified smart safety platform designed to 

enhance user protection through integrated digital 

features. The system incorporates functionalities such 

as real-time location sharing, automated SOS triggers, 

fake emergency calls, detection of nearby police 

stations and hospitals, secure authentication, and 

personal emergency contact management. 

The primary objective of this system is to empower 

women by providing actionable, reliable, and easy- to- 

access safety tools capable of offering immediate 

assistance during emergency situations. 

 

II. OBJECTIVES 

 

The primary objective of the Women Safety Analytics 

system is to enhance personal security by providing an 

intelligent, real-time emergency response mechanism 

for women in unsafe situations. The system enables 

instant SOS alerts, automatically transmitting accurate 

GPS location details to registered emergency contacts 

through the Twilio SMS API. It incorporates secure 

authentication and an intuitive emergency contact 

management interface for adding, deleting, and calling 

trusted individuals. The platform also identifies nearby 

safe zones such as hospitals and police stations. With 

its minimal, user-friendly interface designed for quick 

activation under stress, the system unifies automated 

notifications, live GPS tracking, and real-time 

analytics into an effective women’s safety solution. 

 

III. LITERATURE SURVEY 

 

Numerous research works and safety applications 

emphasize the role of technology in improving 

women's security through automated alerts, GPS- 

based tracking, and real-time communication. Existing 

studies highlight the significance of integrating 

emergency messaging systems and simple interfaces 

that allow quick reaction during unsafe conditions. 

Many current systems rely on manual calls or text 

messages, which may not be feasible for users during 

emergencies. 

Some research incorporates Google Maps APIs for 

location tracking and SMS alerting systems, yet many 



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002 

IJIRT 188609 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4015 

lack reliability, speed, or integration with cloud 

communication platforms like Twilio. Others do not 

provide secure authentication or flexible management 

of emergency contacts. The literature shows that 

effective safety systems must combine accuracy, rapid 

response, automation, and simplicity. These insights 

form the foundation for developing Women Safety 

Analytics, which integrates automated alerts, live GPS 

tracking, contact management, and a minimal UI for 

improved efficiency. 
 

IV. METHODOLOGY 
 

The Women Safety Analytics system follows a 

structured multi-stage methodology to ensure accurate 

emergency response and seamless user interaction. 

Users begin by securely registering and logging into 

the application. After authentication, the system 

monitors device sensors and location services to 

support real-time GPS tracking whenever an SOS 

trigger occurs. 

The emergency module activates with a single tap, 

retrieving real-time latitude and longitude and 

preparing them for transmission. The communication 

layer uses the Twilio SMS API to deliver danger alerts 

to emergency contacts, containing location links for 

quick navigation. The system logs each alert with 

timestamps for analysis. 

The contact management module allows users to add, 

edit, or delete trusted individuals. The map-based 

safety-zone locator identifies nearby police stations, 

hospitals, and help centers. The user interface is 

designed for simplicity and high visibility to ensure 

rapid access to features during emergencies. All 

modules interact through a unified backend that 

manages event triggers, data flow, and API calls. 
 

V. SYSTEM DESIGN 
 

The architecture of the Women Safety Analytics 

system is designed as a modular, scalable, and 

interoperable framework where each component 

performs dedicated operations while interacting 

seamlessly with the others. The system is divided into 

four primary modules: the User Interface Module, the 

Processing & Control Module, the Communication 

Module, and the Location & Safety Zone Module. 

These modules work cohesively to deliver a fast, 

reliable, and user-friendly emergency response 

experience. 

1. User Interface (UI) Module 

The User Interface Module is responsible for all front- 

end interactions between the user and the system. It 

provides intuitive screens such as user login, 

registration, emergency contact management, SOS 

activation, map navigation, and access to additional 

safety features. Designed with minimal steps and high 

visibility, the UI ensures that users can quickly activate 

critical functions even under stress. Buttons such as 

the SOS trigger are displayed prominently, while 

navigation components are simplified to reduce 

confusion during emergencies. This module also 

handles user inputs and forwards them securely to the 

backend for processing. 

 

2. Processing & Control Module 

The Processing & Control Module forms the core of 

the system’s operational logic. It manages the 

detection of SOS events, retrieves accurate GPS 

coordinates from device sensors, formats emergency 

messages, and synchronizes data among all other 

modules in real time. When an SOS is triggered, this 

module immediately captures the user’s current 

location, generates structured alert content, and 

initiates the communication workflow. It also 

maintains internal logs of emergency events, monitors 

application states, and ensures smooth transitions 

between UI actions and backend operations. This 

module is optimized for minimum latency to guarantee 

timely emergency responses. 

 

3. Communication Module 

This module handles all outgoing emergency alerts 

and notifications. Integrating the Twilio SMS API, it 

ensures that emergency contacts receive immediate 

and reliable SOS messages containing the user’s 

identity, predefined alert text, and a clickable live- 

location link. The Communication Module 

incorporates retry logic to manage network instability, 

queueing messages when needed to ensure successful 

delivery. Its design supports scalability, enabling 

multiple contacts to be notified simultaneously within 

seconds. The communication layer acts as the bridge 

between the internal system processes and the external 

world, enabling fast dissemination of critical 

information. 

 

4. Location & Safety Zone Module 

The Location & Safety Zone Module is responsible for 



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002 

IJIRT 188609 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4016 

all GPS-based functionalities, including real-time 

location acquisition and the identification of nearby 

safe zones. Using integrated map services, the module 

locates hospitals, police stations, and emergency 

support centers within a defined radius. It renders this 

information on an interactive map, enabling users and 

responders to navigate quickly toward safety. The 

module continuously updates the user’s coordinates, 

ensuring accurate path guidance during emergencies. 

This component enhances situational awareness by 

offering visual and location- based context, improving 

both user safety and response efficiency. 

 

VI. IMPLEMENTATION 

 

1. SOS Emergency Button 

The SOS Emergency Button is the central safety 

feature of the application, designed for immediate 

activation during critical situations. Positioned 

prominently on the interface with high-contrast colors, 

it ensures visibility and accessibility even under stress. 

When the button is pressed, the application instantly 

initiates an emergency workflow by retrieving the 

user’s current GPS coordinates with the highest 

available accuracy. These coordinates, along with a 

predefined distress message, are transmitted 

automatically to registered emergency contacts 

through the integrated alerting service. The SOS 

feature is optimized for low latency, ensuring 

that alerts are sent within seconds regardless of the 

user’s environment or network conditions. This 

functionality enables rapid response and significantly 

enhances user safety. 

 

2. Fake Call Feature 

The Fake Call Feature is designed as a preventive and 

protective mechanism for situations where the user 

feels unsafe but may not want to trigger an overt alert. 

The application generates a simulated incoming call 

with customizable caller details such as name, phone 

number, and relationship (e.g., “Mom,” “Office,” 

“Brother”). The screen layout, ringtone, and vibration 

patterns mimic a real phone call to provide a 

convincing interaction. This allows the user to 

discreetly exit threatening or uncomfortable situations 

without raising suspicion. The feature operates offline 

as well, ensuring usability even without network 

connectivity. 

 

3. Quick Actions 

The Quick Actions Panel provides users with 

immediate access to essential operational features. It is 

designed with icon-based shortcuts to minimize 

navigation time during emergencies. Users can 

quickly call a primary emergency contact, edit or 

update existing contact information, or remove 

outdated entries. The panel enhances workflow 

efficiency by reducing the number of steps required to 

reach critical functions, supporting fast decision- 

making and response. Its layout is optimized for 

accessibility on both small and large screens, ensuring 

smooth interaction across devices. 

 

 
 

4. Live Location Display 

The Live Location Display module continuously 

fetches and updates the user’s GPS position in real 

time. As the user moves, the application refreshes the 

latitude and longitude values at fixed intervals, 

ensuring precise location tracking. This feature is 

crucial during emergency situations, as it provides 

dynamic updates for both the user and responders. The 

location data is also used by other system modules, 

such as Safe Zone Detection and SMS alert generation. 

The live tracking interface is designed for clarity, 

presenting location data in readable formats and 

supporting seamless integration with map-based 

services. 
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5. Find Near Help 

The Find Near Help module utilizes GPS and map- 

based search algorithms to identify nearby emergency 

support facilities such as hospitals, police stations, and 

public help centers. When activated, the system 

calculates the user’s current position and scans the 

surrounding area within a defined radius. The 

identified locations are displayed on an interactive 

map along with navigation directions, helping users 

reach a safe destination quickly. This feature becomes 

especially valuable when the user requires immediate 

assistance or when emergency contacts need to 

identify the nearest support center. The module 

ensures reliability by prioritizing verified locations 

from map services 

 

6. Emergency Contacts Management 

The Emergency Contacts Management module 

enables the user to maintain a secure and organized list 

of trusted individuals who will receive SOS alerts. The 

system supports adding new contacts, editing existing 

entries, and deleting outdated or irrelevant numbers. 

Input validation mechanisms 

prevent incorrect or duplicate entries, ensuring the 

contact list remains accurate and dependable. During 

an SOS event, all registered contacts are notified 

simultaneously with the user’s live location via SMS. 

The module safeguards stored data using secure 

methods, ensuring user privacy and preventing 

unauthorized access. 

 

 
 

7. Registation 

 
 

8. Login 
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VII. TESTING 

 

Comprehensive testing was conducted to evaluate the 

system’s performance, accuracy, reliability, and 

usability under various operational conditions. 

Multiple testing methodologies including functional 

testing, module-level testing, performance testing, 

usability testing, and security testing were applied to 

ensure that the Women Safety Analytics system meets 

the stringent requirements of real-time emergency 

applications. 

 

1. Functional Testing 

Functional testing focused on validating the correct 

behavior of each core feature. The SOS emergency 

alert mechanism was tested extensively to ensure 

immediate response upon activation. The system 

consistently retrieved accurate GPS coordinates and 

embedded them within the outgoing alert message. 

The integration with the Twilio SMS API was also 

verified, confirming that emergency messages were 

transmitted successfully to all registered contacts. The 

Find Near Help module accurately displayed nearby 

hospitals and police stations based on real- time GPS 

data. All user-interface elements including login, 

registration, contact management, and map navigation 

functioned without errors across multiple devices. 

 

2. Module-Level Testing 

Each subsystem was evaluated independently to verify 

robustness under different scenarios. The emergency 

alert module demonstrated stability even during rapid 

repeated activations. The GPS tracking module 

maintained consistent positional accuracy in both 

indoor and outdoor settings. The communication 

module handled weak network conditions by 

incorporating retry logic, ensuring message delivery 

once connectivity was restored. The Fake Call module 

activated instantly, maintaining realistic call behavior 

without interfering with ongoing SOS processes. 

 

3. Performance Testing 

Performance evaluation focused on system 

responsiveness and resource efficiency. Results 

showed that the SOS feature triggered within 1–2 

seconds, ensuring minimal delay in emergency 

activation. Twilio-based SMS delivery occurred 

within 2–5 seconds, depending on network conditions. 

Real-time location updates were refreshed at one- 

second intervals with negligible variance. Map loading 

times remained below two seconds for most test cases. 

The system demonstrated low CPU and battery 

consumption, making it suitable for prolonged use 

without significantly impacting device performance. 

 

4. Usability Testing 

Usability testing involved real users evaluating the 

interface under simulated emergency conditions. Most 

users found the layout intuitive, with the SOS button 

highly visible and easy to activate. The navigation 

structure allowed users to access critical features 

quickly. Based on feedback, enhancements were made 

to icon sizes, color contrast, and alert tones to improve 

clarity and reduce cognitive load during panic 

situations. The overall user experience was rated 

highly, particularly for speed, simplicity, and 

accessibility 
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5. Security Testing 

Security testing ensured that sensitive user data 

especially emergency contacts and location 

information is protected against unauthorized access. 

The application encrypts stored data and requires 

secure authentication for user login. All 

communication involving location-sharing links 

follows secure transmission protocols. The system was 

tested against common vulnerabilities such as 

unauthorized data retrieval, weak-password attacks, 

and access bypass attempts. No critical security issues 

were identified, confirming the platform’s readiness 

for real-world deployment. 
 

VIII. CONCLUSION 

 

The Women Safety Analytics system demonstrates an 

effective technological solution for enhancing 

personal security through real-time monitoring, 

predictive analytics, and emergency communication. 

By combining SOS activation, GPS tracking, machine 

learning based unsafe-zone detection, and instant 

alerts, the system enables proactive safety. The mobile 

application ensures rapid access to features such as 

fake calls, live location sharing, and safe-zone 

detection. With further enhancements including deep 

learning integration, wearable sensor data, and offline 

emergency modes the system can evolve into a more 

scalable and intelligent safety platform. 
 

IX. FUTURE SCOPE 
 

1. Live Location Monitoring 

In future enhancements, the system can incorporate 

continuous live location monitoring to provide 

constant tracking throughout an emergency event. 

This feature can periodically transmit updated GPS 

coordinates to trusted contacts at predefined intervals, 

ensuring that responders always have the most recent 

information about the user’s movement. Such 

continuous tracking can be invaluable during dynamic 

situations where the user is in transit or being 

relocated. Additionally, integration with cloud- based 

real-time databases can allow authorized individuals to 

view the user’s movement trajectory through an 

interactive dashboard, improving coordination and 

enabling faster response. Enhanced encryption 

mechanisms would ensure that shared 

location data remains secure and accessible only to 

authorized parties. 

2. Mobile Power Button Triple-Press Trigger 

The system can be expanded to include a hardware- 

level emergency trigger using the mobile device’s 

power button. By pressing the power button three 

consecutive times, users could automatically activate 

the SOS function without needing to unlock the device 

or access the application. This feature is particularly 

beneficial in situations where victims cannot interact 

with their phones openly due to physical restrictions, 

fear, or the presence of a threat. Implementing this 

trigger at the system level enhances accessibility, 

ensures rapid activation under high-stress 

circumstances, and provides an additional layer of 

safety independent of the touchscreen interface. 

 

3. Automated Emergency Messaging 

Future versions of the system may include advanced 

automated messaging capabilities that can adapt the 

SOS alert content based on situational parameters. 

Once an emergency is detected, the system can 

automatically generate context-aware messages that 

include the user’s real-time coordinates, movement 

patterns, battery status, and network availability. 

Integrating machine learning models could allow the 

application to predict whether the user is stationary, 

moving abnormally, or entering a known unsafe area. 

Using the Twilio SMS API, these enriched messages 

would be transmitted instantly to emergency contacts, 

enabling quicker and more informed decision-making 

by responders. Support for sending alerts via 

additional channels, such as WhatsApp or email, could 

further enhance communication reliability. 

 

4. Safe Zone Detection 

The Safe Zone Detection feature can be further 

expanded to include more advanced intelligence and 

predictive capabilities. Future iterations may integrate 

crime data analytics to identify not only nearby 

hospitals and police stations but also statistically safe 

routes and high-risk areas based on historical and 

geographic data. Using crowd-sourced information, 

the system could display real-time updates on safety 

conditions within a location. Moreover, collaboration 

with local authorities or public safety APIs could 

allow the application to display emergency help 

points, women’s safety centers, and patrolling units 

nearby. Integrating navigation assistance would guide 

users or responders to the nearest safe location with 

optimized routing, even in low-signal areas. 
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