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Abstract—The rapid evolution of personal safety 

environments, combined with the increasing reliance on 

technology-driven solutions, highlights the necessity of 

intelligent systems to assist users in making rapid distress 

calls. Traditional emergency SOS systems mainly depend 

on the user manually pressing an SOS button, which may 

not be possible during situations such as accidents, 

physical attacks, unconsciousness, or panic. The "AI-

Driven Emergency SOS App" platform is designed as an 

innovative personal safety solution that leverages 

advanced machine learning algorithms to analyze 

physical and acoustic parameters to forecast and detect 

threats automatically. With features including real-time 

GPS tracking, predictive incident analytics, 

multiparameter threat assessment, and a user-friendly 

interface, this system aims to empower users by 

providing an automated and seamless emergency 

response. By integrating AI-based audio detection, NLP 

voice analysis, camera-based computer vision, and 

secure backend dispatching, the application enhances 

user safety and significantly reduces the time between 

threat detection and emergency assistance. 

 

Index Terms—Artificial Intelligence, Emergency SOS, 

Multimodal AI, Audio Detection, NLP, Computer Vision, 

GPS Tracking, Trading Automation, Risk Assessment, 

Safety Analytics. 

 

I. INTRODUCTION 

 

The increasing complexity of personal safety in 

dynamic environments underscores the necessity for 

advanced predictive models for emergency situations. 

Conventional systems generally rely on a single source 

of information and may not provide sufficient context 

about the emergency. Furthermore, manual dependency 

assumes the victim has the time, physical ability, and 

presence of mind to operate a device during an 

escalating threat. The AI-Driven Emergency SOS App 

integrates modern mobile technology with advanced 

artificial intelligence analysis to enhance safety 

automation and detection accuracy. The system offers 

features such as on-device zero-latency evaluation, 

multi-parameter physical tracking, secure distress 

dispatch, and a highly accessible mobile interface, 

ensuring seamless interaction between users and their 

safety networks. By leveraging neural networks and 

natural language processing, the system provides data-

driven threat classifications to mitigate false alarms 

and maximize response efficiency. The scientific 

rationale behind this platform lies in several key 

aspects. Firstly, machine learning algorithms enable 

the identification of distress trends based on historical 

audio, visual, and kinetic data, allowing the system to 

verify threats before alert escalation. Secondly, the 

integration of real-time GPS coordinates with 

predictive severity analytics reduces the uncertainties 

associated with traditional alerts. Lastly, the system 

ensures secure data logging and automated responder 

matching via a robust backend framework, enhancing 

user trust and reliability. 

 

II. LITERATURE REVIEW 

 

The proposed work successfully demonstrates that 

combining multiple safety parameters (audio, NLP, 

camera, impact, GPS) provides a substantially more 

reliable and context-rich approach than relying on a 

single manual detection method. By distributing the 

computational load between a responsive frontend, an 

on-device Edge-AI engine, and a robust FastAPI 
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backend (SWIFTAID), the application achieves high-

speed threat classification while maintaining battery 

efficiency. The implementation of specific features 

like the Incident Snapshot and Covert Duress PIN 

elevates the standard of personal safety applications 

from passive alert tools to proactive, intelligent 

guardians. 
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III. PROPOSED SYSTEM DESIGN AND 

METHODOLOGY 

 

Minimizes false positives while ensuring rapid response 

times. Data Collection: Continuously collect ambient 

audio, text/speech, camera visuals, physical impact 

(accelerometer), and GPS data from the smartphone's 

native sensors. Data Processing: Filter and normalize 

the collected data streams (e.g., noise cancellation for 

audio, coordinate formatting for GPS) to prepare them 

for AI analysis. AI Analysis: Utilize Edge-AI models 

(Vosk for NLP, CNNs for visuals) to detect distress 

sounds, screams, explicit emergency keywords, and 

unusual kinetic activity. Emergency Classification: 

The SWIFTAID backend processes the data to identify 

the type of emergency and assigns a priority score (0-

100). Multi-Parameter Decision: Fuse the different 

inputs. A loud noise combined with a sudden 

accelerometer drop (Gforce spike) creates a higher 

confidence score than a single isolated event. GPS 

Tracking: Lock onto the user's current coordinates using 

High-Accuracy mode. SOS Alert Generation: 

Compile an AI Telemetry Incident Snapshot, 

detailing the threat index, cause, peak acceleration, 

and acoustic peaks. Notification: Dispatch the 

snapshot and live location via automated SMS and API 

calls to registered emergency contacts and backend 

responder pools. Testing & Evaluation: Continuously 

measure system accuracy, response latency, and false-

alarm rates to retrain and optimize the AI models. 

 

IV. PROTOTYPE, ALGORITHM, AND 

FUNCTIONAL MODULES 

 

The development of the AI-Driven Emergency SOS 

App prioritized an interface that balances deep 

technical functionality with extreme ease of use. The 

following screens represent the finalized functional 

prototype, highlighting the core modules of the system. 
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Fig.3 Biometric monitor                                   Fig4 Emergency contacts                              Fig5 Voice intent AI 

 

System Architecture Implementation: The architecture 

seamlessly integrates the frontend (React) with the 

device's hardware sensors. As seen in Figure 2, the 

application runs an "On-Device Zero-Latency Engine" 

that actively monitors NLP keywords, decibel levels, 

and motion ML without requiring constant server 

communication. This satisfies the objective of 

reducing internet dependency during the critical 

detection phase. Figure highlights the location 

engineer's logic, opting for raw GPS coordinate 

display rather than heavy map rendering. This ensures 

that even in low-bandwidth situations, exact latitude 

and longitude data can be copied or shared instantly via 

standard SMS protocols. 

 

V. PROTOTYPE IMPLEMENTATION 

(CONTINUED) 

 

The robust configuration and automated dispatch 

sequences are designed to provide control to the user 

while automating the emergency response if the user 

is incapacitated. 

 
Fig6 Location         Fig 7 Emergency helplines 
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Fig 8 AI configuration            Fig 9 Front page 

Threat Assessment and Dispatch Logic: Figure 4 

demonstrates the granular control users have over the 

AI monitoring systems, allowing them to balance 

safety features with battery consumption (Adaptive 

Eco-Power Mode). When the Multiparameter engine 

detects a potential threat, it triggers the sequence 

shown in Figure 5. This critical step reduces the false 

alarm rate; a major issue identified in the component 

analysis. If the countdown expires or is manually 

overridden, the system enters the state shown in Figure 

6. The backend (SWIFTAID) logs the incident, and the 

frontend automatically dispatches SMS messages 

containing the AI Telemetry Incident Snapshot and live 

GPS links to all registered contacts, ensuring 

responders have maximum context before arriving. 

 

 

VI. COVERT SECURITY & RISK MITIGATION 
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Entering the Coercion Duress Code ('0000') fakes system disarm while silently dispatching covert help. 

 

 
Fig 10: AI-DRIVEN EMERGENCY SOS APP 

 

VII. CONTRIBUTIONS AND FINDINGS 

 

The proposed work successfully demonstrates that 

combining multiple safety parameters (audio, NLP, 

camera, impact, GPS) provides a substantially more 

reliable and context-rich approach than relying on a 

single manual detection method. By distributing the 

computational load between a responsive frontend, an 

on-device Edge-AI engine, and a robust FastAPI 

backend (SWIFTAID), the application achieves high-

speed threat classification while maintaining battery 

efficiency. The implementation of specific features 

like the Incident Snapshot and Covert Duress PIN 

elevates the standard of personal safety applications 
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from passive alert tools to proactive, intelligent 

guardians. 

 

VIII. CONCLUSION 

 

The AI-Driven Emergency SOS App presents a 

comprehensive and intelligent approach to personal 

safety, integrating machine learning, real-time data 

tracking, and advanced sensor fusion. By utilizing NLP 

for voice intent, computer vision for activity 

recognition, and accelerometer data for impact 

analysis, the system enhances the accuracy of threat 

predictions and automates the SOS process. Through 

a user-friendly React interface, secure backend data 

logging, and critical safeguards like the Disarm Safety 

System, the platform empowers users with the tools 

needed to navigate dangerous situations effectively. 

The project's findings underscore the significance of 

AI-driven analytics in emergency response, 

demonstrating that intelligent prediction models can 

drastically reduce response times and save lives. These 

papers provide research context for smartphone-based 

fall detection, inertial-sensor analysis, machine 

learning classification, and combining mobile sensing 

with timely response. They are included as relevant 

background references; they do not imply that every 

cited method has been implemented or validated in the 

current prototype. 
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