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Abstract
This paper presents the modernization of the Machine Lab, a
creative studio that integrates digital control with the acous-
tic physicality of mechatronic musical instruments. Central to
this update is the installation of a mechatronic instrument, an
8×8 array of Modulets mounted on the lab’s ceiling, forming an
immersive, distributed acoustic environment that enables high-
resolution spatialized sound across 64 discrete locations.

Key architectural updates include the reintegration of Open
Sound Control (OSC), enabling performers and composers to
wirelessly network for flexible ensemble configurations. In ad-
dition, a novel AI-driven calibration framework is introduced
using ChucK’s ChAi library, employing a weighted ensemble of
a multi-layer perceptron (MLP) and a k-nearest neighbor (KNN)
model. This approach reduces the subjectivity of manual configu-
ration of the mechatronic instruments while ensuring consistent
dynamic response and timing accuracy across the Machine Lab.

Together, these updates position our collection of custom-built
instruments as a scalable platform for immersive performance,
pedagogy, and experimental research in mechatronic music sys-
tems, supporting both structured composition and exploratory,
data-driven practices.
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1 Introduction
The Machine Lab [10] at the California Institute of the Arts
(CalArts) is an experimental studio dedicated to the exploration
of mechatronic instruments used in live digital orchestras. Tradi-
tionally, digital orchestras enable complex control and composi-
tion, where performance on laptops alone obscures the source
of sound and limits the audience’s perception of gesture. The
Machine Lab bridges this divide by employing visible, physically
actuated instruments that explicitly articulate the relationship be-
tween sound, motion, and space having been developed through
the diaspora of the NIME community in the last two decades.

This approachwas first publicly demonstrated by the KarmetiK
Machine Orchestra [4], which premiered at REDCAT in the Walt
Disney Concert Hall complex in Los Angeles in 2010. The ensem-
ble featured custom-built mechatronic instruments, including
MahaDevi [6, 7], GanaPati, and Tammy, performed alongside hu-
man musicians. The project presented a hybrid orchestral model
in which mechatronic instruments were treated as expressive
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performers rather than playback devices. After touring interna-
tionally, these instruments were permanently installed at CalArts,
forming the foundation of what is now known as the Machine
Lab.

Consequently, this infrastructure catalyzed a specialized cur-
riculum at CalArts designed to advance the field of musical
mechatronics, including courses such as Interface Design, Robot-
ics for Musicians, and Mechatronic Art. Ongoing research has led
to the development of novel instruments, most notably MalletO-
Ton and the Modulets. The development in the Machine Lab is a
tribute to MacArthur genius Trimpin, who has worked with our
community in the last two decades to explore and develop this art
form [9]. This paper is organized as follows: Section 2 provides
a technical overview of the Machine Lab’s mechatronic instru-
ments; Section 3 describes the updated network infrastructure;
Section 4 presents compositional case studies.

2 The Mechatronic Instruments
2.1 Modulets
In Spring and Fall 2025, an 8×8 array of 64 Modulets was installed
across the ceiling of the Machine Lab through the Mechatronic
Art course, forming an evenly distributed acoustic canopy span-
ning the performance and fabrication space. This installation
represents a significant expansion of the Modulet system previ-
ously introduced in an earlier NIME publication [5], in which
a 4×4 grid of 16 Modulets was developed and evaluated as a
modular, distributed audiovisual instrument. The current system
scales that earlier design by a factor of four, enabling substan-
tially higher spatial resolution and greater compositional and
performative complexity.

Figure 1: Sample of Modulets

Each Modulet functions as an independent point of audiovi-
sual sound production, combining mechanical actuation, acoustic
resonance, and visual feedback within a compact, self-contained
unit (Figure 1). A solenoid actuator strikes a custom aluminum
casting, producing a bright, metallic timbre with strong transient
characteristics. Integrated LEDs provide synchronized visual feed-
back tied to both actuation and control data, reinforcing spatial
localization and contributing to an increased sense of immersion
for performers and audiences.
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