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Description of the project

Modern machines aim to understand their surroundings to improve actions and reactions for
their users. In the audio domain a crucial task is to identify different sound objects. Just like
for human listeners it is helpful to know the number of sources, as well as the direction of
their origin. This project focuses on two well-established tasks in the audio domain, Direction
of Arrival Estimation (DOA) [1-3] and Source Counting (SC) [2-5]. Existing datasets shall be
used to train a recurrent neural network approach called reservoir computing [6]. Hereby, the
design of the network is inspired and restricted by a non-linear optical system that can be used
as reservoir for the computation [7]. Hence, the created system shall finally be executed on an
optical computing device to verify the practical application. Apart from the task-wise accuracy,
the computational performance shall be investigated as well w.r.t. computation time and energy
consumption. The aim of the project is the realization of an efficient optical computing system
that is capable of counting sound sources and locate them horizontally.

The thesis can be written in German or English.

Subtasks of the project

e Familiarization with the existing DOA and SC approaches,
e Dataset collection for both tasks,

Design of a pipeline for both tasks,

Porting of the system to the optical computing device,

Performance evaluation,

Scientific documentation of all activities.

Hardware and computing devices are available at the Institute of Media Technology at TU
[lmenau. The optical laboratory setup is already existing and can be expanded.

Your profile

e Interest in audio signal processing and audio,

e |nterest in neural networks and Al,
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e Fundamental understanding of optical physics,
e Independent working style and motivation,

e Confident handling of MATLAB and/or Python.

The results of this work are well documented code, a optical computing system, and the scientific
documentation in the form of a master thesis.

Supervisor: Christian Kehling, Anja Bartelmei
Reviewer: Stephan Werner, Stefan Sinzinger
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