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ABSTRACT 

This project introduces an IoT-based Health Assistance System designed for real-time health 

monitoring and management. The system incorporates a touchscreen graphical LCD interface to 

display critical health parameters, including body temperature and SpO₂ levels. Utilizing sensors such 

as the DHT11 (for ambient temperature and humidity), a vibration sensor (for motion detection), and 

a pulse oximeter, the system provides continuous and reliable monitoring of a patient’s health status. 

At the core is the ESP32 microcontroller, which manages data collection, processing, and wireless 

transmission. A buzzer is integrated to alert caregivers in case of abnormal readings, ensuring timely 

attention. The system leverages IoT connectivity to upload real-time health data to cloud platforms, 

allowing for remote supervision and intervention. A regulated power supply guarantees consistent 

performance, while user-friendly software supports seamless interaction. This smart health assistance 

tool enhances patient care through improved accessibility, monitoring accuracy, and proactive 

response to health anomalies. 

Keywords: IoT, health monitoring, ESP32, pulse oximeter, DHT11 sensor, real-time alerts, remote 

patient care, wearable health system. 

1. INTRODUCTION 

As the demand for innovative and sustainable 

healthcare solutions rises globally, the 

integration of modern technologies such as the 

Internet of Things (IoT) into medical systems 

has become increasingly critical. Traditional 

healthcare models often struggle to meet the 

growing needs for continuous, real-time, and 

remote patient monitoring, especially in the 

face of chronic illness and aging populations. 

In response, this project presents an IoT-based 

Health Assistance System equipped with a 

graphical touchscreen interface for monitoring 

vital parameters like body temperature and 

SpO₂ (blood oxygen saturation). By combining 

embedded systems, smart sensors, and cloud 

connectivity, the solution offers an interactive 

and intelligent health monitoring framework 

aimed at both individual and institutional 

use.The proposed system is designed around 

the ESP32 microcontroller, chosen for its 

integrated Wi-Fi/Bluetooth capabilities, low 

power consumption, and efficient data 

handling. Sensors integrated into the system 

include a DHT11 sensor for measuring 

temperature and humidity, a pulse oximeter for 

SpO₂ levels, and a vibration sensor to detect 

motion or patient activity—particularly useful 

for elderly or immobile individuals. The 

collected data is processed in real time and 

displayed on a graphical LCD touchscreen, 

enhancing user interaction and ease of access 

to health status information.The system 

supports both local and remote health 

supervision. Locally, an audible buzzer is 

triggered when any monitored parameter 

exceeds predefined thresholds, offering 

immediate alerts to patients or caregivers. 

Remotely, the ESP32 transmits sensor data to 

a cloud platform, enabling caregivers or 
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medical professionals to access live readings 

from anywhere, promoting better continuity of 

care. This feature is particularly beneficial in 

remote or underserved regions and during 

healthcare crises such as pandemics, where 

minimizing in-person contact is essential.To 

ensure system stability and reliability, a 

regulated power supply has been incorporated, 

providing consistent voltage to all components 

and preventing malfunction during power 

fluctuations. Additionally, the software 

running on the ESP32 efficiently handles 

sensor interfacing, data acquisition, cloud 

communication, and user interface rendering, 

while being designed to support future 

expansion—such as integration of additional 

sensors or machine learning algorithms for 

predictive analysis. 

 
Fig. 1: Iot-Based Smart Health Monitoring 

System. 

This system not only serves as a practical 

healthcare solution but also as an educational 

platform, offering interdisciplinary exposure to 

areas such as embedded programming, 

biomedical instrumentation, IoT architecture, 

and cloud-based analytics. It provides a 

foundation for future advancements in smart 

healthcare systems, with scalability and 

affordability at its core.In conclusion, the IoT-

enabled Health Assist System represents a 

progressive shift toward proactive, 

technology-driven healthcare. By facilitating 

real-time health tracking, remote data 

accessibility, and immediate alerts, it 

contributes to improved patient outcomes, 

better resource utilization, and broader 

healthcare accessibility. The design reflects a 

balance between innovation, functionality, and 

usability, reinforcing the potential of IoT in 

shaping the future of digital health. 

2.LITERATURE  SURVEY 

IoT-Enabled Smart Health Monitoring System 

with Deep Learning Models for Anomaly 

Detection and Predictive Health Risk 

Analytics Integrated with LoRa 

Technology.This study integrates IoT with 

deep learning models like LSTM and GRU for 

real-time health anomaly detection. It employs 

LoRa technology for efficient data 

transmission. The system enhances remote 

patient monitoring and predictive health 

analytics.[1] Advancing Hospital Healthcare: 

Achieving IoT-Based Secure Health 

Monitoring through Multilayer Machine 

Learning.The paper presents a secure IoT-

based health monitoring system using 

multilayer machine learning algorithms. It 

achieves 91% diagnostic accuracy with ANN 

models. The system ensures data security 

through lightweight encryption techniques.[2] 

IoT-Based Smart Health Monitoring System 

for Efficient Service in the Medical.This 

research develops an IoT-based system for 

continuous monitoring of vital signs like heart 

rate and temperature. It emphasizes user-

friendly interfaces and real-time data access. 

The system aims to improve patient care 

efficiency in medical facilities.[3] 

IoT-Based Health Monitoring System: Design, 

Implementation, and Performance 

Evaluation.The study designs an IoT health 

monitoring system incorporating wearable 

sensors and machine learning for anomaly 

detection. It emphasizes real-time data analysis 

and secure storage. The system enhances 

proactive healthcare decision-making.[4] 

Covid-19 Health Monitoring System Using 

Internet of Things.This paper proposes an IoT-

based system for continuous monitoring of 

COVID-19 patients' vital signs. It utilizes non-

invasive sensors connected to Arduino 

controllers. Data is uploaded to the cloud for 

real-time access by healthcare providers.[5] 

IoT-Based Health Monitoring System.The 

research introduces an IoT system integrating 

GSM modules and LCDs for real-time health 
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monitoring. It focuses on emergency alert 

mechanisms via SMS. The system aims to 

provide timely assistance during health 

crises.[6] 

IoT-Based Patient Monitoring System Using 

Sensors to Detect, Analyse and Monitor Two 

Primary Vital Signs.This study develops an 

IoT system for monitoring temperature and 

heart rate using sensors. It emphasizes real-

time data analysis and remote accessibility. 

The system aims to enhance patient care 

through continuous monitoring.[7]  IoT-Based 

Wearable Device to Monitor the Signs of 

Quarantined Remote Patients of COVID-

19.The paper presents a wearable IoT device 

for monitoring vital signs of quarantined 

COVID-19 patients. It facilitates remote health 

tracking and data transmission. The system 

aids in reducing the burden on healthcare 

facilities.[8] An Intelligent IoT-Based 

Healthcare System Using Fuzzy Neural 

Networks.This research integrates fuzzy neural 

networks with IoT for intelligent health 

monitoring. It focuses on accurate detection of 

health anomalies. The system enhances 

decision-making in patient care.[9] 

Enhancing Healthcare through Detection and 

Prevention of COVID-19 Using Internet 

ofThings and Mobile ApplicationThe study 

develops an IoT and mobile application-based 

system for early detection of COVID-19 

symptoms. It emphasizes real-time monitoring 

and data analysis. The system aims to prevent 

the spread through timely interventions.[10] 

3. PROPOSED METHODOLOGY 

The proposed system introduces a 

comprehensive AI-powered smart medicine 

dispenser integrated with an IoT-based health 

monitoring platform using Raspberry Pi and 

Python. It continuously monitors vital 

parameters such as heart rate, body 

temperature, and medication schedules 

through connected sensors.  

 
Fig. 2: Proposed Block diagram. 

The system not only records and uploads 

patient data to a cloud server for real-time 

access but also dispenses medicines 

automatically based on pre-programmed 

schedules and health conditions. Emergency 

alerts are sent via SMS or mobile app 

notifications to caregivers and doctors in case 

of abnormalities. This integrated solution 

ensures timely medication, improves chronic 

disease management, reduces hospital visits, 

and enhances patient safety, especially for 

elderly and remote patients.The block diagram 

illustrates the architecture of the AI-powered 

smart health monitoring and medicine 

dispensing system based on the ESP-32 

microcontroller. The system begins with a 

regulated power supply that ensures stable 

voltage input to the ESP-32 microcontroller, 

which serves as the core processing unit 

interfacing with all peripherals. Several 

biomedical sensors are connected to the ESP-

32: the SpO2 sensor measures the blood 

oxygen saturation and pulse rate, the DHT11 

sensor monitors ambient temperature and 

humidity, and the VIBRATION  sensor detects 

patient movement and posture variations, 

providing fall detection or activity 

monitoring.The microcontroller processes data 

from these sensors and outputs the 

corresponding information to an LCD display 

for real-time visualization of patient vitals. 

Additionally, in case of abnormal readings or 

scheduled reminders, a buzzer provides 

audible alerts to notify the patient or caregiver. 

All sensor data is transmitted over an IoT 

module, allowing remote monitoring by 

healthcare providers or family members via 

cloud-connected applications. The integration 
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of hardware and software within the ESP-32 

ensures seamless communication, data 

logging, and decision-making, ultimately 

enhancing patient safety and timely 

intervention. 

4. RESULTS AND DISCUSSION 

The Figure depicts a prototype of an IoT-based 

real-time aquaculture monitoring and control 

system mounted on a wooden board, designed 

to observe and regulate environmental 

parameters such as temperature, humidity, and 

gas presence in aquatic environments. At the 

core is the ESP32 microcontroller, which 

gathers data from sensors like the DHT11 (for 

temperature and humidity) and the MQ gas 

sensor (for detecting gases like ammonia or 

CO₂), and displays the results on a 16x2 LCD 

screen. 

 
Fig. 3: Prototype Setup of an IoT-Based Real-

Time Water Quality Monitoring and Control 

System. 

A Bluetooth module (HC-05) facilitates 

wireless data transmission to a smartphone or 

other devices. The system also features a relay 

module to control actuators like a DC water 

pump (used for circulating or draining water) 

and a servo motor (for valve control), enabling 

automated responses based on sensor 

thresholds. Power is supplied via a regulated 

source using a barrel jack and voltage 

regulator (7805 IC), while various capacitors, 

resistors, and jumper wires interconnect the 

components, ensuring signal integrity and 

stable operation. 

The Figure showcases a close-up view of a 

16x2 LCD display integrated into an IoT-

based aquaculture monitoring system, 

presenting real-time environmental sensor 

readings. The LCD is actively displaying four 

parameters: U (Unknown/Custom Unit) = 

0016, P (Possibly pH or Pressure) = 0010, T 

(Temperature) = 0032°C, and H (Humidity) = 

0049%. These values are obtained from 

various sensors like the DHT11 for 

temperature and humidity, and potentially MQ 

or analog sensors for other parameters. 

 
Fig. 4: Real-Time Sensor Data Display on 

16x2 LCD in IoT-Based Aquaculture 

Monitoring System. 

The LCD is wired to the microcontroller 

(likely ESP32), which receives and processes 

data from connected sensors before outputting 

the values to this display module. This live 

feedback mechanism is critical in smart 

aquaculture or environmental systems, where 

users need to monitor water or air conditions 

in real time for immediate decision-making or 

automatic control. The clear formatting on the 

LCD ensures ease of interpretation, supporting 

efficient system operation and real-time 

monitoring. 

5. CONCLUSION 

In conclusion, the AI-powered smart health 

monitoring and medicine dispensing system 

offers an innovative and integrated solution to 

address the challenges in continuous 

healthcare management, especially for elderly 

and chronically ill patients. By combining vital 

parameter monitoring through sensors with 

automated medicine dispensing and real-time 

IoT-based data transmission, the system 

ensures timely medication, early detection of 

health abnormalities, and immediate alerts to 

caregivers and doctors. The use of the ESP-32 

microcontroller, along with cloud connectivity 

and intuitive interfaces like LCD displays and 

buzzers, enhances both usability and 

reliability. This project not only reduces 

dependency on frequent hospital visits but also 
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empowers patients to manage their health 

more effectively, ultimately improving 

healthcare accessibility, patient safety, and 

quality of life. 
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