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Abstract

This project presents the development of a sleep apnea monitoring system using in-ear
acoustic signal classification. The objective is to create a prototype device capable of monitoring
and analyzing breathing patterns to detect abnormalities. The device consists of a miniature in-
ear microphone and an ESP32 microcontroller for wireless audio data transmission to a computer.
The project utilizes MATLAB for digital audio signal processing and for developing a Machine
Learning model to classify sound categories, including normal breathing, noise artifacts, and
silence (apnea). The classification results are processed by an algorithm to detect Apnea Events
in real-time, offering a novel, low-cost, and convenient approach for preliminary sleep health

screening.



