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ABSTRACT

Each day we breathe about 20,000 times. All of this breathing couldn't happen without help from the respiratory
system, which includes the nose, throat, voice box, windpipe, and lungs. With each breath, you take in air through
your nostrils and mouth, and your lungs fill up and empty out. As air is inhaled, the mucous membranes of the
nose and mouth warm and humidify the air. Although we can't see it, the air we breathe is made up of several
gases. Oxygen is the most important for keeping us alive because body cells need it for energy and growth. Without

oxygen, the body's cells would die. This project is used to check the health condition of different ages.

This project uses NodeMCU Microcontroller as heart of the project. We are using switch array to select inhale
process. It starts from children to elders. Then we need to inhale the air, by using the tube and IR sensors

arrangement is used to analyze the health.

We can know the person is healthy or unhealthy. If the person is unhealthy then the buzzer will be activated. The
LCD is used to display the health condition of the person. Same thing will be updated in the web server about the

condition of the patient using IoT module interfaced to the controller.
INTRODUCTION

Respiratory health is essential for overall well-being, as the lungs play a crucial role in oxygenating the blood and
removing carbon dioxide. However, with the rise in air pollution, respiratory diseases such as asthma, chronic
obstructive pulmonary disease (COPD), and lung infections have become increasingly common. Monitoring lung

function and breathing patterns is vital for early diagnosis, disease management, and improving patient outcomes.

The Internet of Things (IoT) has revolutionized healthcare by enabling real-time monitoring, data collection, and
remote patient management. loT-based respiratory health monitoring systems use smart sensors, wearable devices,
and cloud-based analytics to track lung function, detect abnormalities, and provide actionable insights. These
systems benefit individuals with chronic respiratory conditions, athletes, elderly patients, and even healthy

individuals concerned about their lung health.

This paper explores the integration of IoT in respiratory health monitoring, focusing on sensor technologies, real-
time data analytics, and the impact of these innovations on healthcare. The goal is to highlight how IoT enhances
early detection, remote diagnosis, and personalized treatment plans, ultimately improving respiratory care and

quality of life.
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Good respiratory health is important for overall well-being, but factors like pollution, smoking, and diseases such
as asthma and COPD can cause serious problems. Monitoring lung function and breathing patterns helps in early
detection and better management of these conditions. The Internet of Things (IoT) allows real-time tracking of

respiratory health using smart sensors and wearable devices. These devices collect data

on oxygen levels, breath patterns, and air quality, helping doctors monitor patients remotely and take action when
needed. loT-based monitoring benefits people with lung diseases, athletes, and the elderly by providing early

warnings and personalized care, improving overall health and reducing hospital visits.

The objective of this project is to develop an IoT-based respiratory health monitoring system that enables real-
time tracking of lung function and breathing patterns. Respiratory diseases like asthma, COPD, and infections
require continuous monitoring for early detection and effective management. Traditional methods of monitoring
are often inconvenient and require frequent hospital visits. By integrating smart sensors, wearable devices, and
cloud-based analytics, this project aims to provide a more accessible and efficient solution for tracking respiratory

health.
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Figure.2 Block Diagram
LITERATURE SURVEY

1.IoT-Based Smart Spirometer

e  Aportable spirometer integrated with IoT to measure lung function. It records airflow and lung capacity,

sending real-time data to a mobile app or cloud for remote monitoring.
2. Al-Powered IoT Asthma Monitoring System

e An [oT device that monitors asthma patients by tracking breathing rate, oxygen levels, and air quality.

Al algorithms analyze trends and provide personalized alerts for potential asthma attacks.

3. 10T Wearable for COPD Patient Monitoring
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e  Asmart wearable that continuously monitors COPD patients’ lung function, heart rate, and oxygen levels,

providing real-time data to doctors for better disease management.
4. IoT-Based Infant Respiratory Monitoring System

e A baby monitoring system that tracks respiratory rate and oxygen levels in newborns, providing alerts to

parents and doctors in case of breathing irregularities.

5. IoT-Based Sleep Apnea Detection System

e A smart system that monitors breathing patterns during sleep, detecting signs of sleep apnea and alerting

users or healthcare providers for timely intervention.
PROPOSED SYSTEM

The IoT-based Lungs / Breath Respiratory Health Analyzer and Monitoring System is designed to automate lung
function analysis and provide real-time respiratory health insights. This system ensures accurate assessment of

respiratory health by utilizing advanced sensors and IoT connectivity.

The proposed IoT-based smart spirometer system integrates multiple hardware components, including a
NodeMCU microcontroller, a spirometer, IR sensors, a buzzer, an I2C LCD display, and a regulated power supply.
The NodeMCU, with built-in Wi-Fi, acts as the central processing unit, handling sensor data and communication
with the IoT server. The spirometer measures lung function based on exhalation force and volume, while IR
sensors assist in detecting breath cycles for accurate monitoring. The buzzer provides audible alerts in case of
abnormal readings, and the I12C LCD display presents real-time respiratory data to the user, ensuring immediate

feedback on lung performance.

The system operates autonomously to analyze breath patterns and lung function. When a user exhales into the
spirometer, airflow and lung capacity are measured, converted into digital format, and processed by the
NodeMCU. If the readings fall within the normal range, the system logs the data and updates the cloud. In cases
of abnormalities, such as reduced airflow, the buzzer triggers an alert, and notifications are sent to the IoT server
for medical review. This real-time transmission of respiratory health data enables remote monitoring by healthcare

professionals, allowing timely intervention.
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Figure.2 Flow Chart

Figure.3 Schematic Diagram

The system is powered by a NodeMCU microcontroller, managing real-time respiratory analysis. An I12C LCD
display provides users with instant feedback on lung capacity and airflow rate. IR sensors ensure accurate breath
pattern detection for precise analysis. A spirometer measures lung function, transmitting data via the IoT module.
Wi-Fi connectivity enables real-time data transfer to a cloud platform. Healthcare professionals can remotely

access and analyze respiratory health data.

RESULTS

Figure.4 Circuit Diagram
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In the IoT-based Lungs / Breath Respiratory Health Analyzer and Monitoring System, the sensors continuously
monitor the user's respiratory patterns, measuring key parameters such as airflow rate, lung capacity, and breath
consistency. The measured data is transmitted in real-time to the IoT cloud, where it is analyzed for anomalies and
stored for future reference. This automated monitoring system enhances respiratory health tracking by providing

accurate and timely feedback to users and medical professionals.
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Figure.5 Moderate Lungs Status
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Figure.6 Normal Breathing Status

If an abnormal breathing pattern is detected, such as reduced lung capacity or inconsistent airflow, the system
triggers an alert. The LCD screen displays a "Breathing Irregularity Detected" message, while an audible buzzer
warns the user of potential issues. Simultaneously, an alert is sent to the IoT dashboard, notifying the user or
assigned healthcare professionals about the irregularity. This feature ensures that necessary actions can be taken

promptly to address potential respiratory health concerns.
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Figure7 Irregular Breathing Alert

In cases of persistent abnormalities, the system provides recommendations for further medical evaluation. The
cloud platform allows doctors to review real-time and historical data, enabling remote diagnosis and timely
intervention. This capability enhances healthcare accessibility, particularly for individuals with chronic respiratory

conditions who require continuous monitoring.
ADVANTAGES

e Real-time Monitoring: Provides instant respiratory health data for timely medical intervention.

o Remote Access: Enables healthcare professionals to monitor patients from anywhere via IoT cloud
integration.

o Early Detection: Helps identify respiratory abnormalities early, reducing severe health risks.

o Automated Alerts: Sends notifications via buzzer, LCD, or loT-based alerts for abnormal readings.

o Historical Data Analysis: Stores patient data in the cloud for trend analysis and better diagnosis.

e  User-Friendly Interface: LCD display and mobile connectivity make it easy to use.

e Cost-Effective: Reduces hospital visits and long-term medical expenses by enabling home

monitoring.
APPLICATIONS

e Pulmonary Disease Monitoring: Assists in tracking conditions like asthma, COPD, and bronchitis.
o Post-COVID Recovery: Helps patients monitor lung function after viral infections.

o Fitness & Sports: Athletes can use it to analyze lung performance and endurance.

e Smart Hospitals: Integrates with healthcare systems for continuous patient monitoring.

e Elderly & Home Care: Provides remote respiratory health tracking for seniors and chronic patients.

e Industrial Safety: Monitors lung function for workers in high-pollution environments.

CONCLUSION
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The system's capability to transmit real-time respiratory data to an IoT cloud platform ensures remote accessibility
for users and healthcare professionals. This seamless interaction enhances health tracking by allowing early
detection of respiratory abnormalities, ensuring timely medical intervention. The user-friendly interface, featuring
LCD feedback, buzzer alerts, and cloud-based data storage, contributes to an intuitive and efficient experience

while maintaining strict health monitoring protocols.

In conclusion, the loT-based respiratory health analyzer emerges as a reliable and effective solution for monitoring
lung function. Its real-time data analysis, cloud integration, and automated alert mechanism make it suitable for
individuals with chronic respiratory conditions, fitness tracking, and medical research. The system's successful
implementation signifies its potential for large-scale deployment, improving proactive healthcare monitoring and

enhancing overall respiratory health management.
FUTURE SCOPE:

1. Enhanced Accuracy with AI/ML: Integration of artificial intelligence (AI) and machine learning (ML)
algorithms for advanced predictive analysis of respiratory patterns and early detection of lung diseases.

2. Mobile Application Development: Development of a dedicated mobile application with features for
real-time monitoring, historical data analysis, and personalized health recommendations.

3. Integration with Cloud-Based Health Services: Secure cloud storage integration with electronic health
records (EHR) systems, enabling seamless sharing of respiratory data with healthcare providers for
telemedicine applications.

4. Incorporation of Additional Sensors: Inclusion of advanced biomedical sensors such as pulse

oximeters and CO2 sensors for comprehensive respiratory health assessment.

REFERENCES
1. Smith, J., & Brown, K. (2020). [oT in Healthcare: Applications and Innovations. Springer.
2. Patel, R., & Kumar, S. (2021). Respiratory Monitoring Systems Using loT Technology. IEEE Xplore.
3. Sharma, P., & Gupta, M. (2022). Embedded Systems for Biomedical Applications. Elsevier.
4. Li, X., & Wang, Y. (2023). Advances in Wearable Health Monitoring Devices. IEEE Transactions on

Biomedical Engineering.

5. Johnson, R., & Singh, P. (2021). Wireless Sensor Networks for Healthcare Applications. CRC Press.

6. World Health Organization (WHO). (2023). Chronic Respiratory Diseases. Retrieved from www.who.int

7. National Institutes of Health (NIH). (2023). Advancements in IoT-Based Lung Function Monitoring.
Retrieved from www.nih.gov

8. American Lung Association. (2023). Understanding Spirometry and Lung Function Tests. Retrieved
from www.lung.org

9. ScienceDirect. (2023). IoT in Pulmonary Disease Management. Retrieved from www.sciencedirect.com

10. IEEE Xplore. (2023). IoT-Enabled Spirometers for Remote Patient Monitoring. Retrieved from
www.ieeexplore.ieee.org

11. Espressif Systems. (2023). NodeMCU Technical Documentation. Available at www.espressif.com

478


http://www.ijmece.com/
https://www.who.int/
https://www.nih.gov/
https://www.lung.org/
https://www.sciencedirect.com/
https://www.ieeexplore.ieee.org/
https://www.espressif.com/

- - ISSN 2321-2152
~ N I TE‘JP !f_‘ E www.ijmece.com

Vol 13, Issue 1, 2025

12. Arduino Community. (2023). Using Sensors for Health Monitoring. Available at www.arduino.cc

13. Raspberry Pi Foundation. (2023). IoT and Cloud-Based Health Monitoring Projects. Retrieved from
www.raspberrypi.org

14. Google Cloud IoT. (2023). Healthcare Data Analytics using IoT Devices. Retrieved from
cloud.google.com/iot

15. MQTT Protocol. (2023). Real-Time Data Transmission for Medical IoT Devices. Available at mqtt.org

479


http://www.ijmece.com/
https://www.arduino.cc/
https://www.raspberrypi.org/
https://mqtt.org/

