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Figure 1: Neural Tides premiered at Project Area, Sonar+D, Barcelona, Spain, in 2024. Photo credit: Sonar Festival.

Abstract

Neural Tides is a neural network-based granular synthesizer that
examines plastiglomerates—hybrid formations of plastic and or-
ganic material in marine environments. The system maps sound
grains from oceanic field recordings to a navigable latent space
using autoencoders and clustering techniques, controlled via
hand gestures and touch. This interface physically connects per-
formers with sonic representations of anthropogenic material
transformations in coastal environments.
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1 Introduction

Neural Tides transforms environmental phenomena of the An-
thropocene into an interactive sonic experience. The project
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integrates machine learning systems into a physically musical in-
strument, where performers interact with environmental sound-
scapes through gesture and touch. The instrument enables embod-
ied interaction with environmental soundscapes, using neural
audio mapping to convert marine debris recordings into spa-
tialized, real-time synthesis. It invites performers to physically
engage with the entanglement of synthetic and organic materials
characteristic of the Anthropocene.

The project evolved from the collaborative soundscape piece
Wind Traces [3], which involved field recording and audio anal-
ysis on isolated islands in South Korea. These environments,
heavily impacted by marine debris, offered sonic and material
insight into plastiglomerates—geological hybrids of plastic fused
with sand, shells, and other organic matter [5, 12]. These artifacts
of the Anthropocene inspired the development of a performance
system capable of expressing material entanglement sonically
rather than visually.

Neural Tides does not generate sound autonomously. Instead,
performers navigate a latent audio space organized by spectral
features of environmental recordings. The custom-built, sensor-
driven interface allows performers to manipulate sonic textures
in real time, mirroring the physical processes of breakdown and
recombination seen in plastiglomerates.

This work contributes to Al-based sound synthesis, physical
computing, and ecological media art by embedding environmen-
tal data in a tactile, auditory instrument. The physical interface
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makes Anthropocene transformations directly accessible through
embodied user interaction.

Figure 2: Plastiglomerate objects found in Hakrim-do. (Pho-
tograph by Seyeon Park)

2 From Visual Phenomena to Sonic
Experience: Plastiglomerates in Coastal
Areas

The conceptual and sonic material of Neural Tides originates from
field recordings collected on two South Korean islands in 2022.
These locations were chosen for their distinct acoustic ecolo-
gies shaped by varying degrees of human and environmental
interaction.

On Hakrim-do, a sparsely populated island, the recordings cap-
tured subtle environmental processes: the movement of waves,
wind patterns, and the sonic residue of synthetic materials gradu-
ally breaking down. In contrast, Ulleung-do’s busier coastline fea-
tured a more dynamic and layered soundscape, combining indus-
trial activity—like ship engines and construction sounds—with
natural elements. These contrasting acoustic signatures provided
the foundation for the instrument’s exploration of synthetic-
organic hybridization [4].

Approximately nine hours of field recordings were captured,
of which four hours were selected for their spectral richness
and compositional diversity. Departing from the compositional
focus of previous works such as Wind Traces [3], Neural Tides
engages raw, unfiltered field recordings, transforming them into
performable material. The plastiglomerate—a hybrid of synthetic
and organic debris—serves as both sonic subject and conceptual
metaphor for this recombination (see Figure 2).

Unlike traditional ecological soundscape pieces [8, 15] that
document environmental conditions, Neural Tides actively trans-
forms field recordings. Just as these hybrid materials physically
merge synthetic and natural elements, the instrument recombines
and reshapes corresponding sonic elements.

3 Sound Analysis: AI-Driven Sonic Mapping

This section details the integration of audio analysis and Al com-
ponents into the physical instrument. We transformed spectral
features of environmental recordings into parameters for tac-
tile and gestural control, creating direct connections between
plastiglomerate-affected environments and performance actions.
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Figure 3: Neural Tides Project pipeline (top) and MFCC
Analysis (bottom): MFCC coefficient matrix where the x-
axis represents time frames and the y-axis shows the 13
mel-frequency cepstral coefficients. Higher intensity val-
ues (brighter colors) indicate stronger presence of specific
spectral components.

3.1 MFCC Analysis and
Granular-Concatenative Re-synthesis in
Latent Space

The sound analysis process begins with segmenting field record-
ings into short audio grains, ranging from 10 to 50 milliseconds.
These grains isolate microtemporal features that allow for highly
flexible recombination and detailed control during synthesis.
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