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ABSTRACT

DESIGN AND IMPLEMENTATION OF AN EMBEDDED SYSTEM
FORAUTOMATIGEPARATION OF CONCURRENT SPEAKERS

STUDENT NAME, SURNAME UPERVISORAME, SURNAME

MARIA LAKCHMIRI EVANGELOBERMATAS

This thesis examines the technologies of Blind Source Separation (BSS) to design and
implement an embedded system for tiseparation of concurrent speakersamoom. Speech
separation is a vital process for various fields such as speech recogaitibagdvanceaudio
processing

The problem that this thesis aims to solve isthesb f £ SR a/ 201 G At t I NI &
real time. The cocktail party effe the ability of the brain to focus its auditory attention on

a particular stimulus of interesin the context of signal processing, we refer to it as an audio
processing and signal separation problem. It focuses on separating specific sound sources
from a mixed sample, especially when the sources overlap in time and/or frequency.

Firsty, a literature review is provided, which lists varidlimd SourceSeparation (BSS) and
signalPreprocessingaind Postprocessingchniques.

A comparative analysis of MATLAB experiments is performed for an evaluation of proposed
machine learning techniques.

The implementation of the system is completed based on the Independent Component
Analysis (ICA) machine learning technique, specifically the implementation of théClRast
algorithm, on a microcomputer system, namely the STM32F334R8 bwdtid an ARM
CORTEX M4 processor. The system is programmed in bare metal C, based on ARM's CMSIS
libraries to exploit their speeds.

The implementation includes preparing the system for receiving audio signals and
implementing the Fast ICA algorithm, a fast implementation of ICA, to separate the signals.

The results indicate that this algorithm is not the most suitable for mersonstrained
applications.

In the next steps it is worth considering Deep Neural NetwioikN) techniques to implement
the separation ando test different models for the optimal result.
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Choose an initial (e.g. random) weight vector w.
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