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Abstract- BreathSafe is an innovative AIdriven system designed to monitor and diagnose respiratory conditions through breath 

analysis and real-time data processing. By leveraging machine learning algorithms on sensor data from wearable devices, 

BreathSafe enables early detection of diseases like COPD, asthma, and lung infections with over 90% accuracy in clinical trials. 

This paper presents the system's architecture, implementation, and evaluation for sustainable healthcare innovation.  
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I. INTRODUCTION 

 
Respiratory diseases affect over 500 million people globally, 

causing significant mortality and straining healthcare systems. 

Traditional diagnostics rely on subjective assessments and 

imaging, often delaying interventions. BreathSafe addresses 

this by using AI to analyze volatile organic compounds (VOCs) 

in breath via portable sensors, providing instant feedback and 

predictive analytics. The system integrates IoT wearables with 

cloud-based ML models, making it accessible for remote areas 

like rural Maharashtra. This aligns with sustainable engineering 

goals by reducing hospital visits and enabling proactive care.  

 

II. LITERATURE REVIEW 
 

AI applications in respiratory care have advanced rapidly, with 

models analyzing chest X-rays and EHRs for disease 

classification. Systems like LungDiag use NLP on electronic 

health records for accurate diagnosis across multiple centers. 

Wearable stethoscopes with AI detect wheezing at 80% 

accuracy in real-time monitoring. Smart ventilation optimizes 

parameters using patient data, reducing complications in ICUs. 

BreathSafe builds on these by focusing on non-invasive breath 

biomarkers 

 

III. SYSTEM ARCHITECTURE 

BREATHSAFE COMPRISES THREE LAYERS 
 

 sensor input, AI processing, and user interface. 

# A. Hardware Components 

A handheld breathalyzer captures VOCs using metal-oxide 

sensors, paired with wearables tracking SpO2,   heart rate, and 

respiratory rate. Data streams to asmartphone app via 

Bluetooth. 

 

# B. AI Models 

Random Forest and CNN models process data: feature 

extraction identifies biomarkers, while LSTM predicts disease 

progression. Training on datasets like MIMIC-III yields 92% 

precision for asthma detection. 

  

 
 

IV. METHODOLOGY 
 

Data collection involves 1,000+ breath samples labeled for 

COPD, pneumonia, and healthy states. Preprocessing 

normalizes VOC levels; models train on 80/20 split.(Sensor → 

AI Analysis → Alert)  

Implementation uses Python with TensorFlow; deployment on 

edge devices ensures low latency (<1s). Validation occurs via 

multicenter trials simulating real-world pollution in Bhiwandi.  

 

V. RESULTS AND DISCUSSION 
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BreathSafe detected early lung issues in 85% of test cases 

missed by spirometry. In high-pollution simulations, AQI 

integration improved predictions by 15%. Compared to 

commercial tools, it offers 30% faster diagnosis. Limitations 

include sensor drift in humid climates; future work adds 

federated learning for privacy. 

 

VI. CONCLUSION 
 

BreathSafe redefines respiratory care by making advanced AI 

diagnostics truly accessible. By delivering near-instant, 

clinical-grade insights in a low-cost and portable package, it 

moves high-end healthcare out of the lab and into the hands of 

those who need it most. This shift toward proactive monitoring 

doesn't just improve patient outcomes—it scales sustainably, 

offering the potential to save millions in global treatment costs 

and ensuring that quality healthcare becomes a universal 

standard rather than a luxury. 
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