
IOT Integrated Health System with Machine Learning for Vital Sign Analysis and Emergency Prediction
The IoT Integrated Health System with Machine Learning for Vital Sign Analysis and Emergency Prediction is designed to continuously monitor and predict health emergencies by leveraging a combination of sensors, a Raspberry Pi, and machine learning algorithms. The system employs a Raspberry Pi Zero 2W as the central processing unit to collect, process, and analyze health data in real-time. The Arduino UNO is used for monitoring critical health parameters, including ECG, body temperature, and heart rate using the MAX30100 sensor, which measures heart rate and temperature. The Arduino converts the analog sensor data into digital signals, which are then transmitted to the Raspberry Pi through serial communication for further processing.

Additional components include a fall detection sensor to monitor and detect any falls, triggering an emergency alert if necessary. The LCD display provides users with real-time feedback on their health metrics, while the Buzzer alerts users to any abnormal health conditions or emergencies, ensuring immediate attention. An SD card is integrated into the system to store sensor data securely, allowing for later retrieval and analysis. This IoT Thingspeak cloud-based health system combines continuous monitoring, predictive analytics, and emergency prediction to offer timely interventions and improve overall patient care.

The main objectives of the project are:

1. Continuous Health Monitoring: To provide real-time monitoring of critical health parameters such as ECG, body temperature, and heart rate using sensors like MAX30100, ensuring continuous tracking of the user’s health status.

2. Data Collection and Processing: To collect sensor data through Arduino UNO, convert the analog signals into digital form, and transmit the data to the Raspberry Pi Zero 2W for further processing and analysis.

3. Emergency Prediction and Alert Generation: To detect potential health emergencies (e.g., abnormal ECG, high body temperature, heart rate irregularities, or falls) and provide timely alerts using a buzzer and LCD display to ensure immediate attention and intervention.

4. Data Storage and Accessibility: To store collected sensor data securely in an SD card for future retrieval and analysis, ensuring that health data is preserved for ongoing monitoring or medical review.

5. Machine Learning for Predictive Analysis: To integrate machine learning algorithms for analyzing sensor data, identifying patterns, and predicting potential health risks or emergencies, thus enabling preemptive actions to improve patient care.

6. Wireless Communication and Remote Monitoring: To enable remote monitoring by integrating communication via serial transmission between Arduino and Raspberry Pi and Thingspeak cloud.

The major building blocks of the project are:

1. Power Supply.

2. Raspberry pi zero 2W.
3. Arduino UNO.
4. DS18B20 Temperature sensor.

5. MAX30100(heartbeat&spo2) sensor.
6. AD8232 ECG sensor.
7. Fall detection sensor.

8. LCD display.

9. Buzzer.

10. SD card.

Software’s used:

1. Python programming.

2. Express SCH for Circuit design.
3. Raspbian OS.
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