Non-invasive Glucometer with Spo2, BP and ECG monitoring using ESP32 platformio

https://www.youtube.com/watch?v=s42lNVDt6gY

The Non-invasive Glucometer with SpO₂, Blood Pressure, and ECG Monitoring using ESP32 Platformio is an advanced healthcare monitoring system designed to measure multiple vital health parameters in a simple and user-friendly manner. The system integrates non-invasive glucose and SpO₂ sensors, a digital blood pressure sensor, and an AD8232 ECG sensor with the ESP32 microcontroller for real-time health monitoring and data processing. Unlike traditional invasive glucose measurement methods, the proposed system aims to estimate glucose levels without drawing blood, thereby improving patient comfort and safety.
The ESP32 controller collects data from all sensors, processes the signals, and transmits the measured parameters wirelessly to a mobile application through Bluetooth communication. The ECG waveform acquired from the AD8232 module is displayed on the Arduino Serial Plotter for real-time cardiac signal visualization and analysis. The system is powered through an adapter power supply and developed using the Platformio environment for efficient programming and device management.
The proposed device offers a compact, low-cost, and efficient solution for continuous health monitoring, especially for diabetic and cardiac patients. It enables remote monitoring, quick diagnosis, and easy accessibility of health data through mobile connectivity. This project demonstrates the potential of IoT-based biomedical systems in modern healthcare applications by providing real-time monitoring, portability, and improved patient convenience.

OBJECTIVES
· To design a non-invasive health monitoring system using ESP32. 
· To measure glucose level without drawing blood. 
· To monitor SpO₂ (oxygen level) and pulse rate in real time. 
· To measure blood pressure using a digital BP sensor. 
· To acquire and display ECG signals using the AD8232 sensor. 
· To transmit health data wirelessly through Bluetooth to a mobile application. 
· To provide a portable, low-cost, and user-friendly healthcare monitoring device.

Components used:
· Adapter power supply.
· Esp32 microcontrollers.
· Digital BP.
· Non-invasive Glucose AND Sp02 sensor.
· AD8232ECG Sensor.

Software’s used:

· Arduino IDE studio compiler.
· Embedded C language.


Block Diagram of the project:
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