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Abstract:

This project presents Sporadic, a
biomimetic audio processor that trans-
lates mycelial network dynamics into
delay-based audio processing. The
system addresses key challenges in
biomimetic instrument design: trans-
lating ecological processes into musi-
cal parameter mappings and balancing
autonomous behaviour with user con-
trol.
Sporadic implements adaptive net-
work topologies that mirror mycelial
behaviour, creating novel delay net-
works and dynamic feedback systems.
User evaluation with eight partici-
pants demonstrates successful design,
with high ratings for conceptual in-
tegrity (6.12/7) and exploration re-
ward (5.62/7).
This work establishes design princi-
ples for biomimetic instruments and
demonstrates how musical interaction
can serve as a pathway for understand-
ing natural systems.
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agreement with the author.
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Abstract:

Dette projekt præsenterer Sporadic, en
biomimetisk lydprocessor, der over-
sætter mycelial netværksdynamik til
forsinkelsesbaseret lydbehandling. Sy-
stemet adresserer centrale udfordrin-
ger inden for design af biomimetiske
instrumenter: oversættelse af økologi-
ske processer til musikalske parame-
terkortlægninger og balancering af au-
tonom adfærd med brugerkontrol.
Sporadic implementerer adaptive net-
værkstopologier, der afspejler myceli-
al adfærd og skaber nye forsinkelses-
netværk og dynamiske feedbacksyste-
mer. Brugerevaluering med otte del-
tagere demonstrerer vellykket design
med høje ratings for konceptuel inte-
gritet (6,12/7) og udforskningsbeløn-
ning (5,62/7).
Dette arbejde etablerer designprincip-
per for biomimetiske instrumenter og
demonstrerer, hvordan musikalsk in-
teraktion kan tjene som en vej til for-
ståelse af naturlige systemer.

Rapportens indhold er frit tilgængeligt, men offentliggørelse (med kildeangivelse) må kun ske efter aftale med

forfatteren.
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Preface

This work is not a culmination or a grand statement marking the completion of the
narrative arc of my education in engineering and sound. Rather, it is an attempt
to recontextualise the skills and knowledge gained within the larger frame of a
world that fascinates me. This is what emerges from the sponge that soaked in the
rain, baked in the sun, and gazed at the stars alongside me. And no, the Danish
wordplay on the word "svampe" is not at all lost on me.

It is no coincidence that the natural world sets the scene for this project. It is
here countless hours were spent studying the movement of snails and caterpillars,
here where the greatest sense of bliss was felt looking down at valleys below, and
also here the most visceral frights played out with currents' pull away from shore.
Through all these highs and lows, it is in the embrace of nature that time and
space have been made manifest most clearly. Here, true connectedness and inter-
dependence is to be found within systems anchored in the present, with histories
reaching back as far as the faintest stars in the night sky.

In seeking to translate these natural systems into musical expression, I am
not merely borrowing from nature, but acknowledging our place within it. The
mycelial networks that inspire this work existed aeons before us and will likely
persist long after. Their silent, invisible labour creates the foundation for entire
ecosystems, much like the unseen processes that shape the culture emerging from
our shared experience of sound and music. This project stands as an invitation
to listen more deeply, not just to the resulting sounds, but to the patterns and
relationships that make them possible.

Aalborg University, May 26, 2025

Cristian Pandele
cpande23@student.aau.dk
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