
FO2 - Building A Wearable Laser-Feedback DMI with Bela Gem:
Performing body-space-technology entanglements

Nicola Leonard Hein
nicolaleonard.hein@mh-luebeck.de

University of Music Lübeck
Lübeck, Germany

Viola Yip
violayiptinwai@gmail.com

Berlin, Germany

Figure 1: 3D printed backpack and controllers. For wearing, straps are attached through the loops of the backpack

Abstract
This paper describes the opto-electronic laser-feedback instru-
ment FO2, developed in 2025 and created for the composition
Fluid Ontologies, developed by Transsonic (Nicola Leonard Hein
and Viola Yip). It is a wearable opto-electronic instrument that
uses line laser diodes as “opto-loudspeakers” and solar panels
as “opto-microphones”. It uses an embedded Bela Gem micro-
computer, worn on the performer’s back in a 3D-printed case.
Furthermore, it features two 3D-printed handheld controllers that
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hold the line laser diodes as well as an array of digital (buttons)
and analog (joysticks) control inputs to the Bela. The DSP unit
of the instrument is programmed in SuperCollider and enables
feedback algorithms as sound sources and live electronic effects
to be controlled through handheld controllers. Incorporating the
space and its reflective properties into the instrument’s circuit
and behavior, FO2 enables an exploration of the affordances of
the performance space unique to this instrument. Furthermore,
it engages the performers as bodies in technology and in space
and brings about a transmedial listening practice at the core of
the musical performance.
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