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ABSTRACT: This project focuses on developing a wearable system designed to support asthma patients through early 

detection of environmental triggers and timely medication reminders. Asthma is a chronic respiratory disease that can 

worsen due to changes in air quality, temperature, and humidity. The proposed system continuously monitors these 

environmental parameters using embedded sensors. It analyzes the collected data in real time and predicts potential 

asthma-triggering conditions. Once a risk is detected, the system alerts the user through visual and audio notifications. 

Additionally, it reminds patients to take their medication at the right time. This proactive approach helps in preventing 

severe asthma attacks. Overall, the system improves patient safety, reduces emergency situations, and enhances quality 

of life. 
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I. INTRODUCTION 

 

Asthma is a widespread respiratory condition affecting millions of people globally, and it is highly sensitive to 

environmental conditions. Factors such as pollution, dust, humidity, and temperature fluctuations can trigger sudden 

asthma attacks. Traditional asthma management methods rely on manual monitoring through mobile apps or weather 

updates, which may not always be accurate or timely. With the advancement of biomedical and wearable technologies, 

continuous monitoring has become possible. This project introduces a smart wearable device that tracks environmental 

conditions in real time. The system integrates sensors, a microcontroller, and alert mechanisms to provide immediate 

feedback to users. It enables early intervention and reduces the dependency on manual monitoring. Hence, it serves as an 

efficient solution for modern asthma care. 

 

OBJECTIVE 

The main objective of this project is to design and develop a wearable device that assists asthma patients in managing 

their condition effectively. It aims to continuously monitor environmental parameters such as air quality, humidity, and 

temperature. Another goal is to detect harmful environmental changes before they affect the patient. The system also 

provides real-time alerts to warn users about unsafe conditions. Additionally, it includes a medication reminder feature 

to ensure timely inhaler usage. The device is designed to be compact, portable, and energy-efficient for daily use. Overall, 

the objective is to improve patient safety and provide a preventive healthcare solution. 

 

II. PROBLEM STATEMENT 

 

Asthma patients are highly vulnerable to sudden environmental changes, especially variations in air quality and humidity 

levels. Most existing systems do not provide continuous monitoring or early warning alerts. Patients often depend on 

mobile applications or weather reports, which may not reflect real-time local conditions. This delay in information can 

lead to severe asthma attacks. Furthermore, there is no integrated system that combines environmental sensing with 

medication reminders. Lack of awareness and delayed response increases health risks. Therefore, there is a need for an 

automated system that provides real-time monitoring and predictive alerts for asthma management. 
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III. PROPOSED SYSTEM 

 

The proposed system is a wearable device that continuously monitors environmental and physiological parameters using 

sensors. It collects data related to air quality, temperature, humidity, and heart rate. This data is processed by a 

microcontroller to identify abnormal conditions. Predictive algorithms are used to forecast potential asthma triggers 

before they become harmful. When unsafe conditions are detected, the system alerts the user through a buzzer and display 

unit. It also reminds patients to take their medication on time. The system is designed to be portable and easy to use in 

daily life. This ensures continuous monitoring and timely preventive action for asthma patients. 

 

BLOCK DIAGRAM 

 
 

IV. DESIGN AND SELECTION OF COMPONENTS 

 

1. POWER SUPPLY 

The power supply unit is responsible for providing stable and regulated electrical power to all components in the system. 

It converts the input voltage into suitable levels required for sensors and the microcontroller. Voltage regulators are used 

to maintain a constant output and prevent fluctuations. Capacitors are included to filter noise and ensure smooth operation. 

A reliable power supply is essential for continuous monitoring and system stability. For wearable applications, the power 

unit must be compact and energy-efficient. Proper design of the power supply increases the overall reliability of the 

system. 

 

2. ARDUINO NANO 

Arduino Nano is the main microcontroller used in this project to control all operations. It is based on the ATmega328P 

and operates at 5V with a clock speed of 16 MHz. The board has multiple digital and analog input/output pins for 

interfacing with sensors. It processes real-time data collected from sensors and controls output devices like buzzer and 

LCD. Its small size makes it suitable for wearable applications. It can be easily programmed using Arduino IDE. The 

Arduino Nano ensures efficient and accurate system performance. 
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3. DHT11 SENSOR 

The DHT11 sensor is used to measure temperature and humidity in the environment. It provides digital output, making 

it easy to interface with the microcontroller. The sensor is cost-effective and suitable for basic monitoring applications. 

It continuously tracks environmental conditions and helps detect changes that may trigger asthma. Although it has 

moderate accuracy, it is sufficient for general-purpose monitoring. It consumes low power, making it ideal for wearable 

systems. Its reliability and simplicity make it a popular choice in IoT applications. 

 

4. AIR QUALITY SENSOR 

The air quality sensor detects harmful gases and pollutants present in the environment. It measures parameters such as 

smoke, carbon dioxide, and volatile organic compounds. This helps in identifying unsafe air conditions that can trigger 

asthma attacks. Real-time monitoring enables the system to provide early warnings. It plays a crucial role in maintaining 

respiratory health. The sensor can be integrated with IoT systems for data analysis. It enhances the effectiveness of the 

overall system. 

 

5. TEMPERATURE SENSOR 

The temperature sensor is used to measure ambient or body temperature. It detects abnormal temperature variations that 

may affect the patient’s health. The sensor provides accurate and real-time data to the microcontroller. It helps in 

identifying sudden environmental changes. Its compact size and low power consumption make it suitable for wearable 

devices. Continuous monitoring ensures better health management. It also contributes to early detection of potential 

health issues. 

 

6. HEART RATE SENSOR 

The heart rate sensor measures the pulse rate of the user. It works by detecting blood flow changes using optical sensing 

methods. The sensor provides real-time physiological data for health monitoring. It helps in identifying abnormal heart 

activity during asthma attacks. Continuous tracking improves patient safety and awareness. It can be easily integrated 

with wearable devices. This sensor adds an extra layer of health monitoring to the system. 

 

7. BUZZER 

The buzzer is used as an alert system to notify users during critical conditions. It produces sound signals when triggered 

by the microcontroller. The buzzer ensures that the user is immediately aware of unsafe environmental conditions. It is 

simple, low-cost, and effective. It plays a vital role in emergency alert systems. The audio feedback helps users respond 

quickly. It improves the overall safety of the device. 

 

8. LCD DISPLAY 

The LCD display is used to show real-time data collected from sensors. It displays parameters such as temperature, 

humidity, air quality, and heart rate. The display helps users easily understand the current environmental conditions. It is 

energy-efficient and compact. The LCD improves user interaction with the system. It can also display warning messages 

when abnormal conditions are detected. It is widely used in embedded systems for visual output. 

 

V. SOFTWARE REQUIREMENTS 

 

1. ARDUINO IDE 

Arduino IDE is used for writing, compiling, and uploading code to the microcontroller. It provides a user-friendly 

interface for programming. The IDE supports various libraries for sensor integration. It allows easy debugging and testing 

of code. It is widely used for embedded system development. The software ensures smooth communication between 

hardware and program. It is essential for system implementation. 

  

2. PROTEUS 8.13 

Proteus is a simulation software used to design and test electronic circuits. It allows virtual testing of the system before 

hardware implementation. This reduces errors and saves development time. The software supports a wide range of 

electronic components. It provides accurate simulation results. Engineers can analyze circuit behavior effectively. It 

improves the efficiency and reliability of the design process. 

 

VI. RESULTS AND ANALYSIS 

 

The developed system successfully monitors environmental parameters in real time. It detects harmful conditions such 

as poor air quality and high humidity levels. The system generates alerts immediately when unsafe conditions are 
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identified. Sensor readings are accurate and consistent during testing. The response time of the system is fast and reliable. 

The medication reminder feature ensures timely preventive action. Overall, the system improves early detection of asthma 

triggers. It significantly enhances patient safety and reduces health risks. 
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