From the Cocktail Party to Deepfakes: Adventures in
Audio
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1 Theme

For millennia, the human voice has shaped communication — as a carrier of language, emotion,
and identity. With modern methods of digital signal processing, voices, sounds, and entire
soundscapes can not only be recorded but also analyzed, altered, or artificially generated.
Audio technologies are embedded everywhere: in music production, voice assistants, telecom-
munication, virtual reality, medical devices, and even surveillance systems.

This opens up fascinating opportunities — from creative uses in art and culture to medical ap-
plications such as hearing aids or therapies for speech disorders. At the same time, new societal
challenges emerge: How do we deal with the anonymization or falsification of voices? What
happens when artificial intelligences generate voices that sound indistinguishably human? And
how does virtual reality change our perception of reality when immersive sound surrounds us
completely?

The questions thus range from the fundamentals of human auditory perception to technical
methods and extend to ethical, political, and legal considerations. While technology explains
how voices are processed, society must address why this is valuable or problematic. This is the

interdisciplinary space in which the tutorial is situated.

2 Content

The tutorial will not assume prior technical knowledge and aims to be open to students from
all disciplines. It will combine interactive demonstrations (e.g., filtering voices, simulating 3D
sound, noise cancellation, anonymizing speech) with broader discussions on ethics, law, and

culture. The overall structure follows three thematic blocks:

Foundations of Sound and Perception
e Physics of sound: waves, frequency, amplitude, timbre

e How the human ear and brain process sound and directionality



e Compression and psychoacoustics

Applications of Audio Signal Processing

The “Cocktail Party Problem”: separating voices in noisy environments

e Noise cancellation: stillness and enhancing mental wellbeing

Virtual and augmented reality sound: spatial hearing and immersive experiences

Music and creativity: digital filtering, remix culture, Al-generated music

Voice as identity: anonymization, biometric recognition, synthetic voices

Societal, Ethical, and Political Perspectives

e Audio in politics: surveillance, leaks, and propaganda Deepfakes and synthetic voices:

manipulation, misinformation, trust in media
e Fairness and bias in speech technologies: accents, accessibility, discrimination
e Legal questions: copyright, ownership of voices, and privacy in public soundscapes

Each topic will be introduced with accessible technical insights, followed by case studies
and ethical debates. Practical mini-experiments (in MATLAB or Python) will give partici-
pants hands-on experience, such as visualizing their own voice waveform, simulating left /right
directional audio, anonymizing a spoken phrase, or separating vocals from a piece of music.
Motivation Sound is central to human life and society. Audio signal processing is not only a
technical field but also a cultural and political one: it shapes how we communicate, how we are
surveilled, how we experience art, and how we define authenticity in a digital world. By bring-
ing together students from engineering, social sciences, law, politics, and the humanities, this
tutorial seeks to bridge technical knowledge with broader societal reflection. Technical partic-
ipants gain awareness of ethical and political consequences, while students from non-technical
fields develop a deeper understanding of how the technologies behind voices and sounds func-
tion. The overarching goal is to foster critical media literacy: to equip participants with the
tools to ask not only how audio technologies work, but also why they matter, and who benefits

or loses when they are deployed.

3 Reflections on My Role as Tutor

As an engineering student, I am usually engaged with the technical aspects of questions. I
enjoy working on challenging problems and trying to find solutions, and the people I study and

collaborate with often share this same focus. What I notice, however, is that there is often



little space to ask myself about the ethical dimensions or the potential dangers that can arise
from the misuse of technology. For me, this tutorial offers a unique opportunity to broaden
that view. It creates a space to think more critically, to engage with ethical and social aspects,
and to take action where technology intersects with society. The interdisciplinary approach is
especially valuable: T can learn from participants with different backgrounds, who may raise
questions or perspectives that would never occur to me on my own.

At the same time, I hope to contribute by making the technical aspects more accessible. I want
to present engineering concepts in a way that is understandable and engaging for students from
all disciplines. This will not only help others but also challenge me to reflect on my own knowl-
edge, to take feedback seriously, and to confront areas where I have little experience. Through
teamwork and discussion, I see this as a chance for mutual growth.

Finally, my wish is to bring excitement to the topic and to show the potential of audio tech-
nologies — not only in their technical beauty but also in their cultural, social, and political
significance. In this way, I hope to contribute to an open, critical, and inspiring learning

atmosphere.
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5 Ankiindigungstext /Announcement text

Everyday we are surrounded by sound — voices, music, traffic noise, notifications, whispers,
and sometimes even silence. But how do our ears and brains actually make sense of this complex
soundscape? And what happens when machines join the conversation — filtering, generating,
and even faking voices? This tutorial invites you to explore audio not only as a technical signal
but also as a cultural and social phenomenon. We will look at the physics of hearing, the
amazing ability of the brain to pick out one voice in a noisy crowd (“the cocktail party effect”),
and the latest methods of simulating and manipulating sound. At the same time, we will reflect
on the wider implications: How does Noise Cancellation devices work? What ethical challenges
arise when artificial voices become indistinguishable from human ones? What role does sound
play in surveillance, identity, and power? Through demos, discussions, and small hands-on
experiments (no prior technical knowledge required), we can learn and explore together how
audio is processed, how our ears perceive it, and why this matters for society today. From
neuroscience to machine learning, from music to politics, this tutorial will bridge disciplines

and invite us to think critically about the sounds that shape our world.



