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 Abstract: Titled "VIRTUAL GAME FOR ASTHMA PATIENTS," this project presents an IoT-based PyGame designed 

to address the challenges faced by asthma patients. Asthma, a prevalent respiratory condition affecting millions worldwide, 

necessitates effective management for improved quality of life. In response, our Virtual Game project offers a novel 

approach to educate and support individuals in managing their asthma effectively. Combining hardware components like 

NodeMCU, a Respiration Sensor, and a 16x2 LCD with Pygame-powered software, the project creates an engaging and 

informative virtual gaming experience. These hardware elements collaborate to monitor users' respiration rate and quality, 

providing real-time insights into their breathing patterns. This data dynamically influences gameplay, immersing players 

in a virtual world where they must manage their character's asthma by controlling their breathing. Through interactive 

gameplay, users acquire deeper insights into proper breathing techniques and effective asthma management strategies.  

I.INTRODUCTION 

The "Asthma Virtual Game" doesn't just entertain. it educates users on managing their condition effectively. This project 

report highlights the significance of gamification in health education and its potential in chronic disease management. 

Within the game, users engage with virtual characters, fellow players, and healthcare professionals, mirroring the support 

networks crucial for asthma management in reality. It also demonstrates how environmental factors influence asthma, 

emphasizing the importance of identifying and managing triggers across different settings.  

Asthma, affecting millions globally, necessitates effective management for better patient quality of life. In response, our 

"Asthma Virtual Game" project offers a unique educational approach, utilizing IoT technology to provide data-driven 

feedback. This enhances user engagement while serving as a platform for understanding proper breathing techniques and 

asthma management strategies. The seamless integration of hardware components and IoT connectivity not only creates 

an immersive gaming experience but also allows potential remote monitoring by healthcare professionals. As a scalable 

solution, the Asthma Virtual Game in IoT ensures adaptability for future improvements, solidifying its role as an 

innovative tool in chronic disease management. Save your chat history, share chats, and personalize your experience. 

Additionally, the game illuminates the intricate correlation between environmental factors and asthma, underscoring the 

significance of recognizing and managing triggers across various contexts. Through the simulation of diverse scenarios, 

users develop a deeper comprehension of how their surroundings can impact their respiratory well-being, enabling them 

to make informed choices and adopt proactive measures to minimize risks. In the global landscape of healthcare, where 

asthma affects millions worldwide, effective disease management is imperative for elevating patient quality of life. 

Addressing this imperative, the Asthma Virtual Game project introduces a distinctive educational approach that harnesses 

IoT technology to deliver data-driven feedback. Through the seamless integration of hardware components and IoT 

connectivity, the game not only provides an immersive gaming experience but also establishes a foundation for potential 

remote monitoring by healthcare professionals. 

Moreover, the scalability of the Asthma Virtual Game in IoT ensures its adaptability for future enhancements and 

advancements in asthma management. Its versatile design facilitates the integration of novel features, updates, and 

interventions, thereby guaranteeing its relevance and effectiveness in meeting the evolving needs of asthma patients 

globally. 

In essence, the Asthma Virtual Game transcends conventional methods of health education, offering a dynamic and 

innovative platform for empowering individuals to manage their asthma effectively. By amalgamating gamification, IoT 

technology, and personalized feedback, it emerges as a beacon of progress in chronic disease management, promising 

enhanced outcomes and heightened quality of life for patients worldwide. 
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II.HOW IT WORKS 

The operational intricacies of the "Auto Speed Control System" unfold through a systematic integration of RFID 

technology, Arduino microcontroller functionality, and Bluetooth communication, all orchestrated to create a responsive 

and intelligent framework for dynamic vehicle speed regulation. 

Hardware Setup: NodeMCU serves as the central microcontroller connecting all hardware elements.A Respiration Sensor 

is attached to the NodeMCU to monitor the user's breathing patterns. 

 

A. Data Collection: The Respiration Sensor continuously collects data on breath frequency and depth. NodeMCU processes 

this data for further analysis. Data is then transmitted to the Pygame software for integration into gameplay. Pygame's 

adaptable data integration capabilities seamlessly assimilate breathing data into gameplay mechanics, accommodating 

various formats and resolutions with minimal delay. 

 

B. Pygame-Powered Software: Pygame's modular architecture enables developers to tailor game elements to specific user 

preferences, fostering a personalized gaming experience. Pygame's rich audiovisual capabilities create captivating gaming 

environments, enhancing user engagement and emotional immersion. Pygame's scalable framework supports future 

expansions or updates, ensuring compatibility with evolving hardware technologies and user needs. 

 

C. Dynamic Gameplay: Gameplay dynamically adjusts difficulty based on users' breathing performance, offering tailored 

challenges that cater to individual skill levels and progression rates. Advanced breath-based controls provide a unique 

gaming experience, promoting mastery of breathing techniques while sustaining user engagement. Customized 

achievement systems acknowledge users' accomplishments in asthma management, motivating continued progress and 

fostering a sense of achievement. 

 

D. User Interaction: The game supports multiple platforms and input devices, ensuring seamless interaction across diverse 

user environments. Integrated social features facilitate peer interaction and knowledge-sharing, fostering a supportive 

community environment within the game. User interface enhancements, such as customizable fonts and color schemes, 

promote inclusivity and ensure equal access for users with diverse needs or disabilities. 

 

E. Educational Content: Engaging tutorial modules provide step-by-step guidance on breathing techniques and asthma 

management strategies, catering to users of varying skill levels and learning styles. Interactive learning activities incentivize 

active participation and skill acquisition, transforming educational content into an enjoyable and rewarding experience. 

Practical challenges simulate real-life asthma triggers and scenarios, empowering users to apply learned skills in everyday 

situations and build confidence in managing their condition effectively. 

III.CIRCUIT DIAGRAM AND BLOCK DIAGRAM 

 

A. Circuit Diagram 

 

 
                                                                       Figure 1: System Circuit Diagram 
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B.BlockDiagram

                                                                                        
Figure1.1: Block Diagram 

 

IV.HARDWARE DESCRIPTION 

A. NodeMCU 

NodeMCU stands out as an open-source firmware and development kit designed specifically for Internet of Things (IoT) 

projects. Its key feature is the integration of a microcontroller unit (MCU) with the ESP8266 WiFi module, offering 

seamless WiFi connectivity right out of the box. Renowned for its user-friendly interface and accessibility, NodeMCU is 

widely favored among developers for prototyping IoT applications. Its compatibility with Lua scripting language 

streamlines programming tasks, enabling swift development of IoT solutions ranging from home automation to sensor 

networks and beyond. Additionally, NodeMCU's compatibility with the Arduino Integrated Development Environment 

(IDE) further enhances its versatility and accessibility, making it an indispensable tool in the realm of embedded systems 

and IoT development. Renowned for its user-friendly interface and simplicity, NodeMCU is a preferred choice for initiating 

IoT projects. It harnesses Lua scripting language support, streamlining programming endeavors and accelerating the 

development of IoT solutions. Moreover, NodeMCU seamlessly integrates with the Arduino IDE, broadening its 

accessibility and enabling developers to tap into the vast Arduino ecosystem. In essence, NodeMCU serves as a versatile 

platform suitable for crafting a diverse array of IoT applications, from home automation to smart sensors and more. 

NodeMCU enjoys the advantage of having a vibrant and engaged community of developers and enthusiasts who actively 

contribute to its enhancement, offer assistance, and exchange projects and resources Its affordability compared to 

alternative IoT development platforms renders NodeMCU accessible to hobbyists, students, and professionals alike. 

Moreover, NodeMCU is equipped with integrated development tools like a serial monitor and file system, streamlining the 

programming and debugging processes for IoT applications.Node MCU's compact and adaptable nature has garnered 

acclaim within the IoT community. Combining an MCU with the ESP8266 WiFi module, it offers developers an integrated 

solution for IoT projects. Its intuitive design streamlines prototyping and experimentation, with Arduino IDE compatibility 

widening its accessibility. Notably, its support for Lua scripting simplifies IoT device programming without necessitating 

mastery of complex languages. Embedded WiFi capabilities ensure seamless connectivity, making it ideal for wireless-

centric projects, spanning home automation, sensor networks, and smart devices. NodeMCU distinguishes itself as a 

reliable platform for IoT ventures, integrating an MCU with the ESP8266 WiFi module. Its onboard WiFi feature eliminates 

the need for extra components, significantly easing IoT project development, particularly for network data transmission. 

Lua scripting support enhances its versatility, enabling swift prototyping and experimentation. Coupled with Arduino IDE 

compatibility, it accommodates developers of varied expertise levels, fostering exploration and innovation in IoT 

applications. 

 

In the domain of IoT, NodeMCU is extensively employed in home automation endeavors due to its compact size and 

wireless capabilities, facilitating seamless network communication. Supported by an active and supportive community, it 

offers abundant online resources, forums, and tutorials, promoting collaboration and knowledge exchange. 
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                                                                                  Figure 2: NodeMCU                                                                   

 

 

 
 

                                                                       Figure 2.1: Board Architecture 

3V3 (3.3V): Supplies a regulated 3.3V power source for external components, crucial for operating many onboard 

components. 

RST (Reset): Enables triggering a reset of the ESP8266, facilitating program restarts or module resets. 

GND (Ground): Provides the common ground reference for the circuit, essential for connecting components' ground 

connections. 

D0 (GPIO16): A versatile digital I/O pin usable for both input and output tasks, with the additional capability to wake the 

ESP8266 from deep sleep. 

D1 (GPIO5, SCL): Serves as the clock (SCL) pin for I2C communication, facilitating sensor and device connections in a 

two-wire serial communication protocol. 

D2 (GPIO4, SDA): Acts as the data (SDA) pin for I2C communication, enabling data exchange between devices. 

D3 (GPIO0): A general-purpose digital I/O pin that influences the boot mode of the ESP8266 during boot-up. 

D4 (GPIO2): Another general-purpose digital I/O pin that affects boot mode during the boot-up process. 

D5 (GPIO14, SCLK): Functions as the clock (SCLK) pin for SPI communication, supporting PWM for precise control 

over connected devices. 

D6 (GPIO12, MISO): Serves as the Master In Slave Out (MISO) pin for SPI communication, supporting PWM for 

enhanced functionality. 

D7 (GPIO13, MOSI): Functions as the Master Out Slave In (MOSI) pin for SPI communication, allowing data 

transmission from master to slave. 

D8 (GPIO15): A general-purpose digital I/O pin supporting PWM, suitable for both input and output tasks. 

TX (GPIO1): Transmit pin for UART serial communication, facilitating data transmission from the board to external 

devices. 

RX (GPIO3): Receive pin for UART serial communication, responsible for receiving data from external devices. 

A0 (ADC): Analog input pin for reading analog voltages using the ADC (Analog to Digital Converter), ideal for sensor 

applications. 
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Vin: Input voltage pin for external power supply, typically 5V, used to power the board externally. 

EN (Enable): Controls the enable/disable functionality of the ESP8266 module, allowing for module management. 

 

B. Respiration Sensor 

A Respiration sensor, also referred to as a sound detector or sound sensor module, serves as an electronic device 

specifically engineered to perceive sound waves within the surrounding environment. It transforms these auditory signals 

into electrical impulses, which are then interpretable by microcontrollers, computers, or other electronic systems. 

Renowned for their versatility, these sensors find application across diverse fields, spanning from industrial automation 

to consumer electronics. 

                                                                                        
                                                                               Figure2.2: IR Sensor 

VCC (Power Supply): The VCC pin supplies the necessary operating voltage to the sound sensor module. Typically 

operating within a specified voltage range, such as 3.3V or 5V, ensuring the correct voltage connection is vital for optimal 

performance and safeguarding against potential damage. 

GND (Ground): The GND pin establishes the reference ground for the sensor. By linking this pin to the power supply 

ground, a common ground level is established for the entire circuit. This grounding ensures precise signal measurements 

and reliable operation. 

AO (Analog Output): The AO pin generates an analog voltage signal proportional to the intensity of sound detected by 

the sensor. As sound waves fluctuate in amplitude and frequency, the voltage level at the AO pin adjusts accordingly. 

This analog signal can be directed to an analog input pin on a microcontroller for further processing and analysis. 

DO (Digital Output): The DO pin furnishes a digital output signal based on a user-defined sound threshold. This threshold 

can be modified using components like potentiometers. When the sound level exceeds the preset threshold, the DO pin 

transitions from a low to a high state (or vice versa), indicating a sound event. Integrating the DO pin with a digital input 

on a microcontroller facilitates sound-triggered actions. 

 

C. I2C Interfaced 16x2 LCD 

A 16x2 LCD (Liquid Crystal Display) is a prevalent alphanumeric display module capable of presenting two lines of text, 

each accommodating up to 16 characters, encompassing letters, numbers, symbols, and spaces. Widely integrated into 

electronics projects, devices, and applications, these displays offer users vital information. Here's an overview of the 

typical features found in a 16x2 LCD module: 

Display Size: Consisting of 2 lines, each capable of displaying 16 characters, facilitating the presentation of ample textual 

data. 

Character Size: The standard character size typically measures 5x8 pixels, enabling the depiction of a diverse range of 

characters and symbols. 

Backlight: Many 16x2 LCD modules are equipped with a backlight, adjustable to white, blue, green, or other colors, 

enhancing visibility across various lighting conditions. 

Communication Interface: These modules typically employ the Hitachi HD44780 or a compatible controller, often 

interfaced with microcontrollers through a parallel interface for seamless communication. 

Contrast Control: Numerous modules incorporate a built-in potentiometer to regulate the contrast of characters displayed 

on the screen, ensuring optimal visibility. 

Controller Commands: Supported by the HD44780 controller, a comprehensive set of commands empowers 

microcontrollers to manage the display, manipulate cursor positions, clear the display, and execute additional 

functionalities. 
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                                                                              Figure 2.3: 16x2 LCD 

Pin Description: 

VSS (Ground): This pin is linked to the ground of the power supply, establishing a common ground reference. 

VDD (Power): Connected to the positive supply voltage, typically +5V, providing power to the display. 

V0 (Contrast): Used to regulate the contrast of the display. Connects to a variable resistor or fixed resistor divider to 

adjust contrast. 

RS (Register Select): Selects between data mode (RS = 1) and command mode (RS = 0). In data mode, character data is 

received, while command mode processes display settings. 

RW (Read/Write): Chooses read mode (RW = 1) or write mode (RW = 0). Often connected to ground for write operations, 

as most applications only require data writing. 

E (Enable): Initiates data/command processing when transitioning from high to low. 

D0-D7 (Data Lines): These pins transmit both commands and character data. In 4-bit mode, typically used for pin 

reduction, only the higher 4 data lines (D4-D7) are connected. 

Backlight Anode (+): Linked to a positive voltage supply, typically +5V, if backlighting is desired. 

Backlight Cathode (-): Connected to ground, ensuring the backlight functions properly. 

 

D. I2C Module  

The I2C (Inter-Integrated Circuit) module is an essential communication interface widely used in electronics to enable 

smooth data exchange between integrated circuits or devices. This protocol typically involves a master device, like a 

microcontroller, initiating communication, while slave devices, such as sensors or LCD displays, respond to commands. 

Each slave device has a unique address, allowing targeted communication. I2C communication is synchronous, with clock 

pulses from the master synchronizing data transmission. The bi-directional SDA line handles data transfer, permitting 

both master and slave devices to send and receive information. Pull-up resistors are often used to maintain signal integrity. 

I2C modules offer configurable parameters like bus speed and addressing modes to suit different applications. In essence, 

the I2C module streamlines communication, making it ideal for connecting peripherals and sensors in embedded systems 

and IoT applications. 

 

                                                                               

                                                                         Figure 2.4: I2C Module 

 

The Pin Description for an I2C module is as follows: 

DA (Serial Data Line): This bidirectional line facilitates the transmission and reception of data between devices on the 

I2C bus. Both master and slave devices utilize this line for exchanging data. 
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SCL (Serial Clock Line): Responsible for synchronizing data transmission, the SCL line is generated by the master device. 

It governs the timing of data exchange between devices on the I2C bus. 

VCC (Power Supply Voltage): Providing the power supply voltage for the I2C module and connected devices, this pin's 

voltage level depends on specific device requirements and the chosen I2C standard (e.g., 3.3V or 5V). 

GND (Ground): Serving as the ground reference for the system, this pin establishes a common ground connection essential 

for proper circuit operation.  

V.RESULT AND DISCUSSION 

A. Steps to Connect: 

In developing the Asthma Virtual Game integrated with IoT technology, our primary focus was on educating users about 

asthma management through clear objectives and well-defined components. This involved utilizing NodeMCU, a 

Respiration Sensor, and Pygame for game development. The hardware setup began with establishing a seamless connection 

between NodeMCU and the Respiration Sensor through proper wiring, followed by writing Python code to process real-

time respiratory data from the sensor. Pygame integration provided the groundwork for the virtual game environment. 

 

Subsequently, we linked the respiratory data processing code with the Pygame game logic to create a cohesive connection 

between the player's breathing patterns and in-game elements. Implementing IoT communication entailed setting up 

protocols for seamless data exchange between NodeMCU and Pygame. Rigorous testing was conducted to ensure smooth 

interaction between hardware and software components, a crucial aspect of the Asthma Virtual Game's functionality. 

A key design consideration was creating game elements that dynamically responded to the user's breathing patterns, 

enhancing immersion and educational value. Optimizing the user interface was essential, focusing on clear visuals and 

intuitive controls to improve accessibility. Upon successful testing, the game was deployed for user access, with active 

feedback collection to gather insights into user experiences. This iterative approach allowed for continuous improvements, 

ensuring the Asthma Virtual Game evolves in line with user needs and expectations. 

 

B.Result Analysis: 

 The Asthma Virtual Game in IoT yields positive results with high user engagement and effective educational impact. 

Accurate respiratory monitoring and user feedback have driven iterative improvements, ensuring a refined and user-

friendly experience. The game has positively influenced asthma management skills, demonstrating its accessibility and 

inclusivity across diverse user demographics. Overall, the game successfully integrates IoT components for a meaningful 

and impactful user experience. 

 

C.Screen shots: 

                   

 

 

 

 

 

 

 

 

 

                         

 

 

 

 

 

                                                                         Figure 3: sensor connection 
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Figure.3.1: connect to pc 

 

Figure.3.2: respiration sensor 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3:working pygame 

Figure 3.4: respiration level 
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VI. CONCLUSION AND FUTURE ENHANCEMENT 

A. Conclusion 

The development and implementation of the asthma virtual game signify a significant advancement in the realm of asthma 

education and management. By introducing an innovative and interactive solution, this project has effectively overcome 

the limitations associated with traditional methods, providing asthma patients with a more engaging and empowering 

experience. In contrast to conventional approaches, which often rely on passive learning, the game actively involves users 

in their treatment process. Through gamified educational content and personalized challenges, it encourages a deeper 

comprehension of asthma while motivating individuals to take proactive measures towards better management. 

Additionally, its accessibility and inclusivity ensure that a wide range of users can benefit from its resources. As users 

interact with the game and exchange insights within the community, a supportive environment emerges, fostering 

resilience and positive health outcomes over time. Looking forward, further enhancements such as the integration of 

artificial intelligence and virtual reality hold the potential to elevate the game's impact and effectiveness. In essence, this 

project represents a transformative shift in asthma care, offering a promising avenue for personalized, engaging, and 

empowering support for all patients. 

 

B. Future Enhancement: 

Future improvements for the Asthma Virtual Game in IoT encompass advanced analysis of respiratory data, integration 

of machine learning for tailored challenges, and expansion of educational material. Incorporating virtual reality is aimed 

at enriching immersion, while multiplayer features cultivate a community spirit. Connectivity with wearable devices 

enables ongoing monitoring, and real-time telehealth integration delivers personalized assistance. Ensuring accessibility 

across platforms, fostering community engagement, and embracing cultural sensitivity are geared towards a broader and 

more inclusive reach. These enhancements collectively strive to render the game more captivating, informative, and 

supportive for asthma patients. 
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