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ABSTRACT
This paper reports on a workshop where participants produced physical mock-ups of musical interfaces directly after
miming control of short electroacoustic music pieces. Our
goal was understanding how people envision and materialize their own sound-producing gestures from spontaneous
cognitive mappings. During the workshop, 50 participants
from different creative backgrounds modeled more than 180
physical artifacts. Participants were filmed and interviewed
for the later analysis of their different multimodal associations about music.
Our initial hypothesis was that most of the physical mockups would be similar to the sound-producing objects that
participants would identify in the musical pieces. Although
the majority of artifacts clearly showed correlated design
trajectories, our results indicate that a relevant number of
participants intuitively decided to engineer alternative solutions emphasizing their personal design preferences. Therefore, in this paper we present and discuss the workshop format, its results, and the possible applications for designing
new musical interfaces.
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CCS Concepts
•Human-centered computing → User studies; Gestural input; •Applied computing → Sound and music
computing;

1.

INTRODUCTION

There exists a vast literature [2, 6, 12] on studies analyzing
spontaneous rendering of sonic parameters to movement.
The fundamental question of these studies has been elucidating what kind of gestures do listeners and performers
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associate with various musical sounds. Usually participants
are asked to draw contours or move while they are listening to short excerpts of music. The intention is capturing
instantaneous multimodal association of sounds or music.
These results can be used to inspire intuitive interactions
and musical controllers. Tanaka [15] asserts that the cognitive mappings enacted during these types of studies are
always informed, mediated and inspired by the actual materiality of the controller used (i.e., size, material, shape,
acoustic properties, etc.). However, we are not aware of
previous studies focusing on the production of physical artifacts envisioned after following similar methods.
According to Clarke [4] we all have some ecological knowledge on how sound-producing actions relate to sound. The
hypothesis that sound gestures identified in music reflect
sound-producing gestures was shown by Henbing and Leman [8]. Godøy, Haga, and Jensenius [7] defined two types
of sound-producing gestures. First, those human movements made with the intention of transferring energy to
an instrument (excitatory gestures). Second, those human
movements made with the intention of modifying the resonant features of the instrument (modulatory gestures).
There are also many previous studies analyzing how people move while they mime control of music. This gestural
‘mimicry’ [7] is what Godøy, Haga, and Jensenius described
as performing ‘air instruments’ or making sound-producing
gestures ‘without making physical contact with any instrument’. Nymoen [12] also developed studies tracking people’s hands while they played ’air instruments’ showing that
the most significant parameters mapped by participants are
pitch, frequency centroid and dynamic. Caramiaux et al.
[2] analyzed aspects of causal perception in sound. They
tracked people’s movements while listening to identifiable
environmental sounds. Their results indicate that when
the causing action is highly identifiable participants mainly
mimed the sound-producing action. When no clear action
could be associated to sound, participants traced contours
related to sound acoustic features (e.g., pitch, volume, density, timbre, etc). These dynamic acoustic features are typically called the temporal morphology of a sound [14].
Interestingly, in many of these previous studies the physicality of the musical tools employed was deliberately diminished or given by default to participants. For this reason
we decided to develop a new study on ‘gestural mimicry’
emphasizing the material aspects of spontaneous cognitive
mappings.

