Heartbeat Detection Lab: Technical Documentation
1. Introduction
The Heartbeat Detection Lab is a web-based application designed to measure a user's heart rate in real-time using a device's camera and flashlight. By analyzing the subtle changes in color from a fingertip placed over the camera lens, the application can detect the user's pulse. The application is built with HTML, CSS, and JavaScript, and it leverages the Plotly.js library for data visualization and the Bootstrap framework for a responsive user interface.
2. Core Functionality
The primary function of the application is to capture a video stream, process it to extract a photoplethysmography (PPG) signal, and analyze this signal to determine the user's heart rate.
· Video Stream and Signal Processing: The application accesses the device's camera and processes the video feed frame by frame. For each frame, it calculates the average red color intensity, which fluctuates as blood is pumped through the capillaries in the fingertip. This series of intensity values over time forms the raw PPG signal.
· Real-time Data Visualization: The PPG signal is plotted in real-time on an interactive chart, allowing the user to see their heartbeat's waveform.
· Sine Wave Fitting and Heart Rate Calculation: The application uses a numerical method to fit a sine wave to the PPG signal. The frequency of this fitted sine wave corresponds to the user's heart rate, which is then converted to beats per minute (BPM) and displayed.
3. Key Features
The application includes a range of features to enhance usability and provide advanced data analysis capabilities.
· Camera and Flashlight Control:
· Camera Selection: Users can choose from any available camera on their device.
· Flashlight Toggle: The device's flashlight can be turned on to ensure a clear and consistent signal, which is crucial for accurate readings. The application also detects if a camera supports the flashlight feature and provides user feedback accordingly.
· Interactive Chart:
· Zoom and Pan: Users can zoom in on specific sections of the heartbeat signal for detailed analysis.
· Data Selection and Copying: A "Copy Mode" allows users to select a portion of the data on the chart and copy it to the clipboard. The data is formatted with a tab separator for easy pasting into spreadsheet applications like Excel.
· Data Smoothing: A smoothing filter can be applied to the raw PPG signal to reduce noise and improve the accuracy of the heart rate measurement.
· User Feedback and Notifications: The application provides real-time feedback to the user through a system of dismissible alerts, informing them of the application's status, warnings, and any errors that may occur.
· AI Analysis (Under Development): A button to submit the data for AI analysis is included as a placeholder for future development.
