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Industrial Soundscape Creation for Event Detection and Localization

Description:

A common challenge in recent acoustic research is the automated detection and localization of sound events in
noisy environments. This enables intelligent devices to identify sirens in urban environments or broken
machines in production halls. To evaluate different approaches uniformly, an controlled space is needed to
auralize such scenarios with a high spatial resolution and in a reproducible manner.

The institute of media technology offers the opportunity to utilize a Virtual Reality lab that has a build-in
spatial audio rendering system to create immersive audio scenes. These scenes are perceivable from various
positions in the room and can be rendered using ambisonics up to 4™ order or WFS-based spatial rendering by
Fraunhofer IDMT.

The aim of this project is to create multiple scenes with these systems mimicking noisy environments with
multiple audio events, annotate the content in an established file format (i.e., .aaf), validate a state-of-the-art
sound source localization (SSL) and Acoustic Event Detection (AED) system and compare the different rendering
systems in terms of accurate and plausible auralization of the signals.

The following subtasks must be worked on to implement this topic:

e  Familiarization with the existing spatial rendering SW and HW,

e Design of multiple spatial audio scenes with different noise floors and varying content,

e Literature Review of State-of-the-Art SSL and AED approaches,

e Re-implementation of one SSL and one AED approach,

e Application of the implemented approaches to the sound scenes and evaluation of the performance,
e And the scientific documentation of all activities.

Rooms, microphone arrays, spatial rendering systems and High Parallel Computing (remote GPU) devices are
available at the Institute of Media Technology at TU limenau.

Prerequisites for working on this topic are:

e Interest in audio signal processing and acoustic measurements,
e Interest in audio systems for spatial audio applications,

e Fundamental knowledge in acoustics and sound design,

e Independent working style and motivation,

e Confident handling of MATLAB and/or Python.

The result of the project are multiple annotated spatial audio scenes and scientific documentation in the form
of a media project.
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