


Birdsong is one of nature’s most expressive voices. 

This project began as an artistic attempt to give it visible form, 

transforming sound into spatial structures through 

early oscillator-driven experiments. 

 

Extensive research and developement evolved it 

into a rigorous system of acoustic analysis. The framework now 

bridges art and science, turning avian voices into dynamic, 

data-rich structures. It offers a new way to perceive, 

study, and preserve the complexity of bird vocalizations.

WHY BIRDSONG?



PROCESS WORKFLOW



The system extracts a comprehensive set of features, including:

Spectral: centroid, spread, rolloff, slope, flux, skewness, kurtosis, 
contrast.

Cepstral: 40 Mel-Frequency Cepstral Coefficients (MFCCs).

Energy/Amplitude: RMS energy, crest, flatness, tonality.

Temporal/Modulation: onset/offset, amplitude and 
frequency modulation.

All values are computed live within TouchDesigner via custom 
Python modules.

COMPUTED ACOUSTIC 
DESCRIPTORS



Audio-Driven Oscillators 
A visual model translating envelope, pitch, and 

spectral features into spatial shapes. 

Developed aside from formal analysis, it conveys 

structure at a glance and supports live performance.

PCA Acoustic Manifold 
A mathematical model: 40 MFCCs reduced into 

3D space via Principal Component Analysis. 

Each point represents a time slice; distances reflect 

timbral similarity; trajectories show vocal evolution.

COMPUTED 3D MODELS

The project employs two main 3D models: one generative, 

one analytical. Each one can be configured to highlight 

different acoustic relationships. 



Scientific
Visual complement to traditional bioacoustic analysis.

Teaching and outreach tool for 
students and the public.

A novel way to archive and compare bird vocalizations.

Artistic
Generative sculptures and audiovisual installations.

Museum and gallery exhibitions.

Aesthetic exploration of the hidden structures of sound.

APPLICATIONS

For collaborations or inquiries: 
contact@lucioarese.net

www.lucioarese.net
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