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Abstract

Real-time movement sonification in dance is typically framed
as a problem of gesture-to—sound mapping. However, when
mappings are reconfigured during live performance, sonification
systems do more than translate motion data. They reorganize
participation, timing and agency within the performance ecology.
This paper examines a role-separated live configuration in which
a dancer (mover) performed while an operator (mapper) adjusted
movement-to—sound relationships in real-time using a sonifica-
tion toolkit implemented in Max. The case was developed during
a ten-day workshop and presented in two public performances.
Adopting a Research-through-Design (RtD) methodology, the en-
acted configuration is treated as a research artifact. We introduce
a conceptual interaction model describing sonification toolkits
as mediators of distributed agency across mover, mapper and
coupling environment. A reflective case analysis compares first-
person accounts from both roles to articulate recurring interac-
tional structures across the performance. The contribution lies in
reframing live sonification toolkits as collaborative performance
interfaces. The findings demonstrate how real-time mapping re-
configuration structures mutual engagement and redistributes
control, offering design considerations for movement-to—sound
coupling environments in artistic contexts.
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1 Introduction: Live Movement Sonification as
a Design Problem

There are numerous examples of movement sonification projects
situated in artistic and performance contexts [16, 27, 28]. In many
of these works, movement—-to—sound relationships are designed
in advance and are commonly framed as gesture-to-sound map-
pings, whether in experimental, compositional or performance-
oriented contexts [18, 30, 43]. Within such configurations, the
mapping structure is typically stabilized prior to performance.
However, in the case presented here, mappings were recon-
figured during the performance itself, altering its ecology. Dur-
ing a ten-day artistic workshop, a mapping software environ-
ment in the form of a Max-based sonification toolkit was de-
ployed and further expanded to enable flexible adaptation of
movement-to-sound relationships in real-time. This configura-
bility introduced a role separation between a mover (dancing)
and a mapper (operating the toolkit), reshaping how participa-
tion, responsiveness and control were distributed. This paper
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investigates this role-separated setup in order to understand how
real-time mapping reconfiguration reorganizes performance in-
teraction. In this context, a sonification toolkit is not only a
mapping tool but participates in timing, agency and negotiation
between human roles. It thereby functions as a mediating layer
through which roles interact. The central claim of this paper is
that live, role-based movement sonification foregrounds sonifi-
cation toolkits as collaborative performance interfaces whose
mediation of agency becomes structurally explicit.

This paper contributes (1) a reflective performance case of
role-separated live sonification, (2) a conceptual framing and
articulation of sonification toolkits as mediators of distributed
agency in performance and (3) interactional design consider-
ations for the development of movement-to—sound coupling
environments in artistic contexts.

While role-separated configurations have implicitly existed
in prior performance practices, this work does not introduce a
fundamentally new structural paradigm. Instead, it contributes a
formal articulation that makes these configurations explicit.

These contributions are grounded in a concrete performance
configuration where dance becomes a particularly demanding
setting for real-time sonification. The immediacy of embodied in-
teraction and the need for coordination between artistic intention
and technical mediation leads to requirements that differ from an-
alytical sonification contexts. These include, amongst others, tim-
ing, agency distribution and negotiation of constraints. Instead of
treating data-to-sound mapping as a fixed design decision, such a
system must support continuous negotiation across rehearsal and
performance. We present a reflective account of such a situated
and role-based coupling as a case of live sonification in practice.
Methodologically, this work adopts a Research-through-Design
(RtD) orientation, treating the enacted sonification configuration
as the primary research artifact. In RtD, artifacts function as “ulti-
mate particulars” that embody design decisions and possibilities
[6], operating as material propositions or “physical hypothe-
ses” explored through instantiation and use [24]. The theoretical
contribution emerges through articulating and annotating these
concrete instantiations [19] and is therefore conceptual rather
than empirical. Aligned with practice-based research traditions
in the arts [9] and reflective approaches in digital musical in-
strument research [14, 15, 45, 52], the live configuration and its
performance deployment form the core object of inquiry.

2 Related Work

This section situates the work within research on movement soni-
fication and interactive performance, reviewing gesture—to—sound
mapping in dance and the structuring of roles, agency and col-
laboration.

2.1 Dance Movement Sonification

The present work qualifies as sonification because it performs a
systematic and reproducible transformation of movement data
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into sound [12]. Sonification has always operated between scien-
tific representation and musical composition and multiple mu-
sical works employ procedures consistent with contemporary
sonification concepts [44]. The overlap between sonification and
music is therefore embedded within the field [22].

Movement sonification in dance is often articulated through
parameter-mapping approaches in which bodily features are
translated into sound parameters [11, 13, 42, 47].

Within this line of work, Schacher presents a framework
that distinguishes motion data, abstract gesture representations
and sound control layers, arguing that meaningful mappings
require abstraction [43]. Gesture operates here as a meta-layer
integrating sensing modalities into musical control structures,
foregrounding mapping as a mediating process that organizes
expressive interaction.

Similarly, the proposal of movement qualities (MQ) as an in-
teraction modality shifts attention away from spatial trajecto-
ries to the dynamics of how movement is performed [1]. MQ-
based interaction integrates motion over time and produces a
system that is perceived as dialogical rather than mimetic. Model-
based and hierarchical mapping approaches demonstrate how
real-time gesture-to-sound coupling can be collaboratively de-
veloped with performers, covering sensorimotor and expressive
evaluation [30]. This emphasis on expressive and collaborative
development situates mapping as an aesthetic and interactional
design process rather than a technical transformation. In this re-
gard, interactive dance-music systems may technically resemble
parameter-mapping sonification, but often differ in their goals:
artistic systems prioritize aesthetic dimensions over informa-
tional representation [20]. This shift in orientation also affects
how movement itself is framed and segmented within compu-
tational systems. Alaoui et al. demonstrate how computational
tools for choreography often isolate specific movement compo-
nents or compositional concerns [2].

Other work emphasizes micro- and meso-temporal coupling
between bodily dynamics and sound synthesis. Cross-correlation
of sensor data from different body parts has been used to modu-
late parameters such as pitch, amplitude, and spatialization [27].
In this context, movement is treated as dynamically structured
material capable of shaping sound across multiple musical time
scales.

Alongside, participatory design approaches highlight that
movement-to—sound mapping can be seen as a negotiated aes-
thetic process. Collaborative workshops and interviews with
expert dancers reveal preferences for continuous mappings that
preserve synchronicity and for systems that prioritize aesthetics
over total sonic control [28]. This highlights that sonification
design in dance is shaped by multiple stakeholder perspectives.
Giomi further frames movement sonification as a somatic practice
[20]. Here, sound enhances kinesthetic awareness and reorga-
nizes bodily perception. Experimental studies show that auditory
feedback can refine expressive qualities and bodily perception
[20, 21]. Sonification thus operates both as an external represen-
tation and as a medium for transforming corporeal knowledge.

Furthermore, Vickers and Hogg situate sonifications and mu-
sical works within a shared “Asthetic Perspective Space” [50].
This suggests that expressive dance sonifications may be under-
stood simultaneously as informational displays and as musical
or sound-art works, depending on the listening stance.

Despite advances in abstraction, expressiveness and participa-
tory mapping design, most approaches still center on gesture-to-
sound mapping, with less attention to how mappings are modified
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and negotiated during live performance. This shift from mapping
structure to interactional mediation grounds the present work.

2.2 Roles and Relationships in Interactive
Performance

Established practices often intertwine artistic exploration, per-
formance and instrument-making [35]. Performer, designer and
composer roles frequently overlap, and musical agency is redis-
tributed between performer, instrument and system [35].

Building on this redistribution of roles and agency, interac-
tion can be understood as an event-based and embodied process
structured by roles and dramaturgy rather than as an isolated
task execution [25].

The work of Fdili et al. shows that the integration of technol-
ogy into dance can generate tensions between aesthetic intent
and technical robustness. Sensor systems can constrain perform-
ers, while ambiguous or partially hidden mappings can foster
immersion and poetic engagement [16]. Interactive dance re-
search further frames such systems as potentially “conversa-
tional”, functioning as instruments, partners, or environmental
elements depending on configuration [26]. Drawing on the devel-
opment of an interactive dance work and qualitative interviews
with collaborators, Johnston shows how real-time systems can be
experienced as co-performers requiring listening and responsive-
ness. When operators adjust parameters in real-time, interaction
may become triadic rather than dyadic, introducing a three-way
dialogue between performer, system, and operator [26]. More
broadly, complex interactive experiences present themselves as
continuous trajectories across structures of space, time, roles and
interfaces [4]. Collaborative musical interfaces further demon-
strate that musical control is structured through constraints, dis-
tributed leadership and negotiated participation [5]. Prior re-
search on mutual engagement in creative collaboration defines
engagement as joint involvement with both the shared product
and collaborators, supported by mutual awareness and mutual
modifiability [7]. Mutual modification and attunement can serve
as indicators of engaged collaboration [8].

At the level of instrumental configuration, multi-person and
role-distributed instruments have precedents within NIME. Two-
person instruments such as Tooka demonstrate how direct physi-
cal coupling can create balanced shared control, requiring coordi-
nated action for meaningful sound production [17]. Many-person
instruments further show how distributing control across sym-
metric or asymmetric roles reshapes performer communication,
interdependence and audience perception. This can sometimes
challenge the distinction between ensemble and instrument itself
[41]. Likewise, relocating live coding into real-time instrument
construction establishes a dual-role model in which an instru-
ment builder modifies the instrument while a separate performer
plays it, requiring mechanisms that preserve playability under
continuous change [29]. By introducing feedback systems, cross-
faded transitions and push-pull control mechanisms, the model
demonstrates how dynamic reconfiguration reshapes agency and
affordances during performance. These works suggest that split-
ting instrumental control across roles is not merely logistical but
structurally transformative.

Collaborative digital musical instrument development research
has shown that participation depth and role definitions are shaped
by embodied access to instruments and by how interaction is con-
figured [23]. Restricted embodied access tends to reinforce rigid
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Figure 1: Graphical user interface of the Advanced Sonification Toolkit (AST). The interface provides matrix-based routing
between sensor input channels and sound modules, alongside parameter controls for filtering, scaling, and interpolation.

role boundaries, while shared, in-person engagement supports
role fluidity and joint decision-making [23].

These role dynamics are tied to digital systems that are often
experienced as oscillating between instrument, compositional
tool, and infrastructure depending on mapping stability, embodi-
ment, and context of use [32].

Unlike acoustic instruments shaped by long-term usage, digital
environments overlap with composition and tool-building and
their mappings remain alterable throughout practice [32].

Taken together, this body of work suggests that interactive per-
formance systems structure roles, access, and agency, informing
our examination of how live mapping reconfiguration reshapes
participation in a role-separated sonification setting.

3 System Overview: A Sonification Toolkit as
a Live Coupling Environment

This section describes the Advanced Sonification Toolkit (AST)
and its technical integration within the presented live perfor-
mance configuration.

3.1 Toolkit Architecture

The AST is a modular sonification toolkit for real-time movement
data in dance and sports contexts, extending the Movement Soni-
fication Toolkit [40] and developed through workshops [39, 48]
and sonification projects [33, 49]. The AST belongs to a broader
family of modular sonification frameworks that provide graphi-
cal routing structures, configurable data-processing (e.g., filter-
ing, thresholding, scaling) and flexible mappings between data
streams and sound parameters [3, 34, 38, 51]. Similar architec-
tures exist in web-based environments that lower entry barriers
even further [10, 31, 37].

The AST shares the previously described core architectural
characteristics with these environments while focusing on real-
time movement sonification. In this sense, it is not presented here
as architecturally unique. Its specificity lies in its orientation
toward real-time movement: it is structured to support rapid
mapping reconfiguration and many-to-many routing which make
it well suited to be operated under performance conditions.

From a human-computer interaction perspective, software
toolkits operate by introducing abstraction layers that manage
complexity and negotiate the tension between flexibility and
usability. This influences how interaction can be structured and
who can meaningfully engage with the system [36].

The relevance of the AST lies in its use within a live per-
formance configuration; we therefore present only the charac-
teristics necessary to understand how it structured role-based
interaction.

Developed in Max with a standalone graphical interface, it
provides a matrix-based routing structure supporting many-to-
many relationships between sensor input channels and auditory
parameters, alongside modular sound design modules (see Fig-
ure 1).

While comparable configurations can be directly built in en-
vironments such as Max, Pure Data, or SuperCollider, the AST
introduces abstraction layers that organize sensing, routing, and
sound modules into a unified interface, supporting rapid reconfig-
uration and collaboration without requiring advanced program-
ming expertise.

For the performance configuration, selected modules from the
AST were instantiated within Ableton Live using Max for Live,
embedding the toolkit within a musical production environment
rather than using the standalone system.

The AST functions neither strictly as an instrument nor as
a toolkit; its status instead emerges as a configurable coupling
environment through practice.

Figure 2: Technical setup during performance. A movement
sensor positioned in front of the Ableton Live set, with
custom Max for Live devices visible. The setup illustrates
the integration of sensor input, live signal processing, and
real-time mapping within the AST environment.
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3.2 Performance Infrastructure and Data
Pipeline

In the enacted configuration, the AST was embedded within

a sensor-to-audio pipeline linking wearable motion sensors to

sound generation and processing.

An inertial measurement unit (IMU) to Open Sound Control
(OSC) to audio pipeline was established. Wearable M5StickC
Plus2 IMUs streamed accelerometer and gyroscope data wire-
lessly via OSC over Wi-Fi. Custom patches were developed in
Max and multiple Max for Live devices enabled integration of
sensor data directly into Ableton Live.

The system exhibited occasional variability: IMUs intermit-
tently lost Wi-Fi connection, and minor shifts in sensor placement
affected signal consistency, leading to fluctuations in responsive-
ness.

Figure 2 shows the live setup during performance, including
one of the movement sensors positioned in front of the Ableton
Live set with custom Max for Live devices visible, illustrating
the integration of sensor input and real-time mapping within the
AST environment.

In addition, a custom glove, validated in a sports context [49],
incorporating a stretch sensor connected to an M5Stick, was
developed to stream index finger flexion as a continuous control
signal.

Multiple sensor locations (e.g., hand, finger, foot) were tested
during development and four sensors were used in the final per-
formance configuration: three IMU sensors (on each wrist and on
the right ankle) and the glove sensor (see Figure 3). Data process-
ing included direct access to the accelerometer and gyroscope
streams, magnitude calculations and algorithmic step detection
for event-based triggering. Threshold, low-pass filter and scaling
parameters were freely adjustable within the data input signal
chain, shaping how the data streams were conditioned and how
the mapped sound responded to movement.

In parallel, the signals streamed via Wi-Fi to a visual artist
who generated real-time projections in TouchDesigner, resulting
in a multimodal configuration combining sound and visuals.

The following sections examine how this coupling environ-
ment functioned as a mapping system and as part of the perfor-
mance ecology itself.

IMU right hand

‘ Flex sensor

finger

IMU right leg

Figure 3: Final configuration of the sensors of the mover.
At the right hand a glove with integrated flex sensor and
IMU. At the right arm a wrist band with IMU. At the right
leg a band with IMU around the ankle.
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4 Case Setting: 10-day Artistic Hackathon

The case examined in this paper was developed during an open
artistic workshop format bringing together approximately 300
artists across different disciplines. Over a ten-day period, tech-
nical prototyping and artistic collaboration were conducted in
preparation for a public showcase presentation.

Newly developed and refined modules from the standalone
version of the AST were instantiated within Ableton Live via
Max for Live devices interfacing directly with a fixed musical
score. The workshop format, involving rapid prototyping and
public presentation under time constraints, required continuous
negotiation of mapping decisions, role distribution and technical
stability.

4.1 Rehearsal Process and Mapping
Development

Over the ten-day period, three performance scenes were col-
laboratively developed with the dancer/choreographer. She also
composed a fixed musical score within Ableton Live. Within this
macro-structure, different modulation strategies were applied to
different scenes: in some segments, sensors modulated filters on
the main bus; in others, they controlled sound effects, triggered
synthesizer notes, or modulated different synthesis parameters.

Mapping strategies evolved iteratively through reassignment
of sensor channels, adjustment of scaling ranges and continuous
tuning of data-processing parameters to align movement qual-
ities with musical responsiveness. Some mappings were fixed
prior to performance, while others remained adjustable. The
workshop context enabled informal feedback from other par-
ticipating artists, supporting parallel technical prototyping and
artistic development.

These iterative adjustments were not just technical refine-
ments but structured how responsibilities and responsiveness
were distributed between mover and mapper. Mapping devel-
opment therefore functioned simultaneously as compositional
work and as negotiation of interactional roles.

The visual component combined sensor-driven elements with
manually modulated projections. In addition to the dancer (mover),
visual artist, and sonification operator (mapper), two further col-
laborators contributed to the technical and conceptual develop-
ment.

Figure 4 illustrates the rehearsal configuration, including the
spatial arrangement between mover and mapper, as well as a
performance moment in which sensor-driven visuals and sound
modulation are active.

Figure 4: Left: Rehearsal configuration showing the mover
(sensor-equipped) and the mapper operating the coupling
environment. Right: Public performance moment with
sensor-driven visuals and live movement-to-sound modu-
lation.
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4.2 Performance Configuration

The final outcome consisted of two public runs of an approxi-
mately eight-minute dance piece presented at a showcase pre-
sentation. During performance, multiple parameters within the
data stream chains were adjusted in real-time in response to the
dancer’s movement dynamics. In selected moments, sensor-to-
parameter mappings were reassigned live, allowing the coupling
between specific body parts and sonic processes to shift within
the fixed musical score. These moments arose when the sonic
outcome no longer aligned with expectations, whether due to
movement variation or sensor drift, or through intentional artis-
tic intervention by the mapper.

The resulting configuration combined fixed musical form, iter-
ative mapping design, real-time parameter adjustment and cross-
modal collaboration within a public performance setting. While
recalibration during rehearsals was often negotiated through
verbal or gestural cues, the performance setup shifted this negoti-
ation to being mediated solely through the coupling environment.
The overall structure stabilized in the last rehearsal runs and re-
mained largely consistent across both performances. At the same
time, mapping ranges, thresholds, filters and scaling parameters
were adjusted live.

Scene 1 started with low distorted drone notes that were
processed through a comb filter. The magnitude of both hand ac-
celerometers controlled modulation: the right hand adjusted the
dry/wet balance of the comb filter, the left hand controlled the de-
lay parameter. Sensor values were normalized (0-1) and rescaled
live by the mapper (e.g., mapping dry/wet range to 0-75%). A
higher sine-like tone was subsequently added and amplitude-
modulated, producing a fluttering texture. The right foot ac-
celerometer magnitude controlled the modulation frequency,
while the mapper adjusted the frequency range in relation to
the comb filter.

In Scene 2, electronic drums entered and the texture intensi-
fied. The right hand accelerometer magnitude directly modulated
the volume of a continuous filtered noise layer. The mapper
changed accelerometer axes (x, y, z), scaling and threshold values
to realign the modulation with the expected sonic outcome. The
scene intensified with more layers of sound being added. After
a preliminary climax, the finger sensor controlled the cutoff fre-
quency of a low-pass filter on the main bus, with progressively
closing the fist, gradually lowering the cutoff and producing an
increasingly muffled sound. Scaling and threshold values within
the data-processing chain, as well as occasional reassignment of
that signal to the filtered noise layer, were adjusted live by the
mapper.

In Scene 3, the sonic elements were gradually removed until
only ambient noise remained. Footsteps and kicks triggered ran-
dom bass notes: the triggering structure was fixed, but the pitch
and the threshold determining note activation was adjusted in
real-time by the mapper.

Figure 5 visualizes the mover’s control in each scene, while
Figure 6 illustrates the scene-based configuration, showing how
control responsibilities and sonic elements evolved across the
performance.

5 Interaction Model: Mover and Mapper

Live movement sonification here is structured by three inter-
dependent roles: the mover, the mapper, and the coupling en-
vironment (AST). These roles define how agency, access, and
participation are distributed within performance.

NIME 26, June 23-26, 2026, London, UK

We refer to this configuration as a role-separated live sonifica-
tion interaction model: the mover performs embodied choreogra-
phy, while the mapper configures and adjusts movement-to-sound
relationships in real-time. This separation makes the redistribu-
tion of agency explicit.

By externalizing mapping control into a distinct role, the con-
figuration exposes how toolkit interfaces structure participation
depth and modifiability during performance.

In the present configuration, the mover has embodied access
to movement generation but not to mapping parameters, whereas
the mapper has direct access to threshold tuning, data filtering,
scaling, routing and coupling adjustments. Participation is there-
fore asymmetrically distributed. However, this asymmetry does
not imply any hierarchical control.

Applied to live sonification, this suggests that meaningful
collaboration depends not only on who produces sound, but
on whether contributions can be perceived and modified across
roles.

This perspective is made explicit in the interaction model pro-
posed here. The present model formalizes this triadic structure:
the mover engages the coupling environment through embod-
ied action; the mapper modulates the environment’s responsive-
ness; the environment mediates perception and feedback between
them. The coupling environment therefore operates as a medi-
ating layer. It defines which parameters are adjustable, who can
adjust them and when adjustments become perceptible. Sonifica-
tion intent is not pre-contained in the choreography nor fixed
in mapping design; it emerges through the ongoing negotiation
enabled and constrained by this environment.

Figure 7 visualizes this triadic configuration, highlighting how
embodied input and parameter tuning are mediated by the cou-
pling environment rather than directly exchanged between roles.

The contribution of this model lies not in the presence of
multiple roles, but in foregrounding the toolkit interface as the
structural mediator that enables and constrains role-dependent
participation, mutual modification and agency redistribution.

6 Reflective Performance Case

This section presents a reflective analysis of the performance
configuration, treating the setup as a situated research artifact,
based on first-person reflection from the mapper and a semi-
structured interview with the mover.

6.1 Methodology

Consistent with an annotated portfolio logic, the contribution
lies in identifying interactional qualities grounded in a specific
artifact rather than abstracting explanatory theory [6].

The reflective orientation follows precedents in digital musical
instrument research where first-person accounts expose tensions
between sensitivity, control and unpredictability that become
visible only in performance use [14, 15, 52].

Similar to performer-centered case studies in live system re-
search, this account is descriptive and generative rather than
generalizing across populations [46].

The analysis proceeded through iterative comparison of first-
person reflections of the mapper and interview material from a 30-
minute semi-structured interview with the mover. The interview
was transcribed using the Whisper speech recognition model and
reviewed for accuracy. The material was examined through the
lens of the interaction model to identify recurrent interactional
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I Dry/wet balance

Comb filter delay

Cutoff frequency |

Trigger bass notes

§ AM frquency \

Volume of noise

Figure 5: Interactions of the mover in each scene. In scene 1, the mover adjusted comb filter parameters. With the right
hand IMU she adjusted dry/wet balance, with the left IMU the delay. In scene 2, the mover adjusted the volume of the
noise layer with the right IMU. Then the focus shifted to the flex sensor on the finger to control the cutoff frequency of a

low-pass filter on the main bus. In scene 3, quick movement changes with the right foot triggered bass notes.

Scene 1 Scene 2 Scene 3
Mover
Hands Right Foot Right Hand Finger Right Foot
Scalin, Scali Scali Scali Scali
Mapper g ing caling ing ing
Filtering Filtering Filtering Filtering Pitch
Coupling Dry/Wet
Environment Delay Frequency Cutoff Trigger
Comb Filter AM Volume Low-Pass
Sound Drone Sine Tone Noise Bass Notes
Fixed Musical Score

Figure 6: Scene progression and role-dependent control
structure. The diagram shows how movement inputs, pa-
rameter operations and resulting sonic elements were in-
troduced and reorganized across the three scenes.

[ Mapping Structure ]

Adjustable Parameters
(Thresholds, Routing)

(Score)

[ Temporal Constraints ]

Parameter Tuning
Threshold Adjustment
Mapping Reassignment

Figure 7: Role-separated live sonification interaction
model. The mover provides embodied movement input
to the coupling environment, while the mapper performs
real-time parameter tuning. The coupling environment
(AST) mediates the interaction.

structures across roles, without applying a formal qualitative
coding framework.

As the findings are derived from a single case involving one
mover and one mapper, they are not intended to be statistically
generalizable but function as generative insights grounded in a
specific configuration.

6.2 Reflections

The following subsections present recurring interactional pat-
terns identified through iterative comparison of both perspec-
tives, each illustrated through paired accounts and a brief struc-
tural observation.

6.2.1 Experienced Anticipation. The performance structured an-
ticipation of system responsiveness differently for mover and
mapper, with each role orienting toward distinct aspects of the
interaction.

Mapper Perspective: The mapper operated with macro-level
knowledge of the choreography and fixed score, enabling antic-
ipatory threshold, filter, and scaling adjustments. At the same
time, embodied variation and occasional sensor inconsistencies
led to continuously updated anticipation and therefore required
constant adaptation. The system’s sensitivity to subtle movement
variations meant that while larger formal developments could be
anticipated by the mapper, their actual sonic realization differed
in each run.

Mover Perspective: The mover reported limited anticipation of
specific sonic outcomes because the choreography and musical
score had been predefined. Moments of failed triggering were
experienced as surprising. She described one instance: “I was
expecting a sound that just didn’t occur and that was kind of sur-
prising.” In another case, she reacted to the absence of sound by
adapting her movement to respond to the audible output instead:
“And then I just kind of reacted to the sound instead of the sound
reacting to me.” She occasionally noticed the mapper adjusting pa-
rameters through changes in sonic feedback rather than through
direct visual attention, explaining: “I think because of the sound
feedback... but then it was maybe less an anticipation, but more
an observation.”

Structural Observation: Anticipation operated asymmetrically:
the mapper anticipated choreographic structure, while the mover
anticipated sonic continuity. The adaptation was uneven, with
the mover at times compensating through movement and the
mapper at other times recalibrating parameters. The coupling
environment thus structured anticipation differently across roles.

6.2.2 Parameter Tuning. The performance incorporated multi-
ple forms of parameter tuning, shaping sonic events such as
threshold-based triggering, scaling, and filtering, which were
flexibly adjusted within the AST.

Mapper Perspective: Threshold values were adjusted in real-time
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in response to movement intensity. Parameter tuning shaped how
much force or clarity was required from the mover to trigger
certain sonic events. Low-pass filter parameters within the input
data stream were also modified depending on movement speed
to suppress rapid fluctuations. Parameter manipulation was ex-
perienced as an active part of the performance rather than as
a technical adjustment. It was difficult to distinguish whether
the need for adjustment arose from sensor behavior, movement
variation, or anticipatory recalibration on the part of the mapper.
However, particularly in the last scene, where steps triggered
individual notes, fine-tuning thresholds felt like collaboratively
articulating the notes together with the mover.

Mover Perspective: The mover described adjusting her motion
on several occasions, e.g., during the last scene of the perfor-
mance: “In the very last scene when I did the stepping motion, I
had to adjust my movement to really only trigger the bass notes
once and not several times. So that the bassline would kind of move
slower and not get ahead of the rest.” In moments when effects
did not trigger, she either compensated physically or shifted at-
tention to the existing sound.

Structural Observation: Thresholds mediated effort and re-
sponsiveness. Both participants modified behavior in relation
to triggering conditions. This aligns conceptually with mutual
modification as an indicator of engaged collaboration [7].

6.2.3  Technical Instability as Performative Condition. The sensor-
based setup introduced moments of technical instability, resulting
in unpredictable triggering and variable responsiveness during
performance.

Mapper Perspective: In early rehearsals, unpredictability in
the sensor responsiveness was experienced as problematic. Over
time, instability was reframed as part of the narrative character
of the performance. The system was configured so that certain
critical sonic events could also be triggered manually by the map-
per to feel more in control. This became necessary during the
second performance in Scene 3, when the foot sensor responsible
for note triggering lost its wireless connection and the notes were
triggered manually instead.

Mover Perspective: Asked about the technical stability of the
sensor setup, the mover recalled that she needed: “some kind of
predictability... the feeling that more or less the sound or the effect
would be similar each time.” She further stated: “The whole Max
setup seemed quite stable. And then the sensors: there was always a
tiny risk with them.” She described unpredictability as generative,
noting that it increased alertness during performance. At the
same time, she emphasized the need for baseline predictability
to feel confident. She stated: “I wouldn’t say frustrating. More
like... generative... and I would add that it kind of forced me to
stay very alert.” Notably, during the second performance she did
not perceive that note triggering had been taken over manually.
Structural Observation: Instability was not uniformly inter-
preted. For the mapper, it initially threatened control; for the
mover, it heightened performative attention, but only against a
background of sufficient baseline stability.

6.2.4 Instrumentalization. The performance also revealed role-
dependent experiences of the coupling environment, particularly
regarding whether it was enacted as an instrument.

Mapper Perspective: During performance, adjusting param-
eters and reassigning mappings felt comparable to playing a
musical instrument. The mapper experienced shaping sonic out-
comes in real-time via the AST as playing an instrument together
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with the mover, each responsible for different aspects of the re-
sulting sound.

Mover Perspective: In contrast to the mapper’s instrumental
enactment, the mover described the system as a “sonic universe.’
She stated: “I think it was co-performing more with a system or
maybe with a sonic universe or a specific world that I was in.” She
further explained: “I think in my role as a performer I experienced it
as an environment.” She described that in specific moments, when
movement-to—-sound mappings were direct and immediately re-
sponsive, it felt as if she were playing an “invisible instrument”.
Structural Observation: The coupling environment did not
hold a singular functional status. It was enacted as instrument
for the mapper and as environment for the mover.

2]

6.2.5 Agency. The performance configuration made questions
of agency explicit, resulting in reflections on how influence, con-
trol, and responsibility were experienced across different roles.
Mapper Perspective: The mapper experienced controlling and
shaping the performance through mapping decisions, threshold
tuning and parameter adjustments. Even in moments without
active parameter changes, the knowledge that mappings could
be modified at any time created an increased sense of agency, as
the system remained playable.

Mover Perspective: Asked about her agency during the perfor-
mance, she stated that she felt in control of the sonic feedback
through her movements while being aware of the mapper’s role
in shaping it. She reported co-performing primarily with the
system rather than with an operator. She explained: “I think the
bridge was the system in a way... like non-verbal communication
somehow. We were connected.”

Structural Observation: Agency was distributed but asymmet-
rically perceived. The mapper directly manipulated responsive-
ness through parameter adjustments, while the mover exercised
agency through movement variation and adaptive response to
the audible feedback.

6.2.6  Performance Stabilization. Over the rehearsal period and
public performances, aspects of the interaction gradually stabi-
lized, allowing reflections on how predictability and adaptation
developed over time.

Mapper Perspective: Mappings gradually stabilized during re-
hearsals, though certain parameters remained adjustable during
public runs. Over time, movement patterns became more pre-
dictable and while some parameters still required adjustment,
the points at which recalibration was typically needed became
increasingly familiar to the mapper.

Mover Perspective: The mover reported that mappings felt
more predictable over time. She described rehearsals as “more in-
ternally focused” and during performance she felt she was “trying
to demonstrate more what was happening... like look now when
I move like this, this sound is happening.” Asked about the stabi-
lization of the mappings over time, she responded: “Yeah, maybe
because I also started to remember more and more what I had to do
with each run.”

Structural Observation: Stabilization occurred not only tech-
nically, but also performatively. Predictability supported confi-
dence, while live adjustment preserved responsiveness. While
the fixed score provided a stable macro-structure, aspects of the
micro-level (e.g., recurring parameter adjustments and mapping
decisions) also stabilized over rehearsal.
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7 Design Considerations for Role-Separated
Live Sonification Toolkits

The observations and insights derived from the enacted configu-
ration presented in section 6 informed the set of design consider-
ations which we will present in this section. These design consid-
erations aim to support designers developing role-separated live
sonification configurations. They are non-prescriptive guidelines,
articulated in dialogue with the related work discussed above
and intended as an inspirational resource for similar contexts.

7.1 Role-Dependent System Framing

The division of roles in the presented case demonstrates the
perceptual organization within the performance. The mover de-
scribed the system primarily as a “sonic universe” and occasionally
as an “invisible instrument”, suggesting that sound operated more
as a perceptual layer and not just as a direct gestural output.
This aligns with perspectives in dance sonification research that
frame sonification as oscillating between artistic construction
and perceptual modulation [20]. Role-separated live sonification
configurations can support role-dependent perceptual framings,
where one participant engages the system as an instrument while
another experiences it as an environment.

Design Consideration: In role-separated configurations, de-
signers should consider how different roles frame the system
experientially. Given the mover enacted the system not as a con-
trol interface, parameter adjustments needed to remain audibly
legible. In the presented case, threshold, scaling and filtering
altered responsiveness in perceptible ways, enabling adaptation
without shared parameter visibility.

7.2 Instability

In the reflective case, instability, while at times being perceived
by the mover as a technical limitation, functioned as a condi-
tion shaping distributed engagement. Additionally, the mover
reported that variability in triggering heightened alertness during
performance, while emphasizing the necessity of predictability
for confidence. This tension mirrors findings that performers
in the NIME context report on unpredictability being a produc-
tive quality within performance contexts [35]. However, these
accounts often assume instrumental ownership by the performer,
which was seldom the case for the mover. The present case sug-
gests that productive instability can emerge even when instru-
mental control is asymmetrically distributed. In the presented
performance, instability was present as a distributed condition,
demanding adaptation across roles.

Design Consideration: Designers should consider using a
stable macro-structure (e.g., fixed score or scene structure) while
allowing bounded micro-level variability (e.g., parameter tuning
or mapping reassignment). This preserves performer confidence
while sustaining adaptive engagement.

7.3 Interconnected Role Trajectories

The presented performance configuration introduced hybrid
roles: mover, mapper, and coupling environment. These roles
did not function in isolation but were interconnected. Prior work
on interaction trajectories emphasizes that complex experiences
unfold across space, time, roles and interfaces [4]. In the presented
case, stabilization across rehearsal gradually aligned participant
trajectories with the trajectory of the fixed score. The mapper’s
real-time adjustments mediated between emergent interactions
and structural constraints.
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Design Consideration: Designers should consider that role-
separated live sonification configurations benefit from mecha-
nisms that support gradual alignment between movement dy-
namics, mapping responsiveness and performance structure. The
ability to recalibrate without interrupting the fixed score allows
responsiveness to stabilize over rehearsals while remaining adapt-
able during performance.

7.4 Mutual Modification

Mutual engagement research conceptualizes collaboration in
terms of observable mutual modification [8]. In the performance
case, both roles adapted in response to perceived triggering be-
havior and sonic outcomes. However, control was asymmetrically
distributed: the mapper had direct access to parameter controls,
while the mover perceived adjustments primarily through the
immediate auditory feedback. The absence of direct parameter
visibility for the mover structured engagement through mediated
feedback. Prior research suggests that reducing explicit iden-
tity cues may support collaborative modification by reducing
perceived ownership barriers [8].

Design Consideration: Designers should consider that mu-
tual modification can emerge even when parameter modulation
access is asymmetrically distributed. Designing for perceptible
sonic consequences of parameter changes allows participants to
adapt responsively without requiring shared control surfaces or
direct visibility of adjustments.

7.5 Summary of Design Considerations

Across these dimensions, role-separated live movement soni-
fication foregrounds the coupling environment as a mediator
of perceptual organization, temporal alignment and distributed
modification. By framing sonification environments as collabora-
tive performance infrastructures in role-separated live contexts,
the paper situates toolkit design within the broader ecology of
hybrid roles, trajectories and mediated agency in live artistic
practice.

8 Conclusion

This paper reframed live movement sonification as a configura-
tion that redistributes agency across roles. Through the Advanced
Sonification Toolkit, a role-separated setup was enacted in which
a mover and a mapper interacted indirectly through a shared
coupling environment. We examined how this structure mani-
fested in the rehearsal phase and public performances through
comparative reflection across roles. The case revealed asymmet-
rical anticipation, threshold tuning as negotiation, instability as
a distributed condition and divergent experiences of instrumen-
tal identity. Productive variability emerged through mediated
adaptation between roles. We extracted generative design con-
siderations grounded in this enacted artifact. These implications
suggest that live sonification toolkits should support perceptual
reorganization, calibrated instability, orchestration across hy-
brid roles and asymmetric and mutually modifiable participation
structures.

By treating toolkits as collaborative performance infrastruc-
tures, this paper contributes a conceptual and interactional ar-
ticulation of role-separated live sonification. It positions move-
ment-to-sound coupling not as a fixed interface problem, but as
a dynamic ecology in which agency, control and engagement are
continuously negotiated.
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With this perspective, we aim to open up a design space for
live movement sonification that highlights role-based aspects
and to support designers and researchers in reflecting on such
systems in terms of how they organize roles, participation and
distributed control.

Ethics Statement

This research involved an artistic workshop and public perfor-
mances with voluntary collaborators, including one dancer whose
perspective informed the reflective analysis. The participant pro-
vided informed consent for participation, audio recording of an
interview and the use of anonymized excerpts in this publication.

Participation posed no risk beyond ordinary dance rehearsal
and performance activities. Non-invasive wearable sensors were
used solely for movement data capture. No sensitive personal
data were collected.

Interview data were stored securely and identifying informa-
tion was removed where possible. The research was conducted
in accordance with applicable institutional and data protection
guidelines.

Acknowledgments

This work was funded by the COMET project DiMo-NEXT (Grant-
Nr.: 904898), which is funded by the Federal Ministry for Innova-
tion, Mobility and Infrastructure (BMIMI), the Federal Ministry
for Economy, Energy and Tourism (BMWET), and the provinces
of Salzburg, Upper Austria and Tyrol within the framework
of COMET - Competence Centres for Excellent Technologies.
COMET is processed by The Austrian Research Promotion Agency
(FFG).

We also thank the dancer for her collaboration and contribu-
tion to the development of this work.

References

[1] Sarah Fdili Alaoui, Baptiste Caramiaux, Marcos Serrano, and Frédéric Bevilac-
qua. 2012. Movement qualities as interaction modality. In Proceedings of the
Designing Interactive Systems Conference. 761-769.

Sarah Fdili Alaoui, Kristin Carlson, and Thecla Schiphorst. 2014. Choreogra-
phy as mediated through compositional tools for movement: Constructing
a historical perspective. In Proceedings of the 2014 International Workshop on
Movement and Computing. 1-6.

[3] Oded Ben-Tal, Jonathan Berger, Bryan Cook, Michelle Daniels, Gary Scavone,
and Perry Cook. 2002. SONART: The Sonification Application Research
Toolbox. In Proceedings of the 2002 International Conference on Auditory Display,
Kyoto, Japan, July 2-5, 2002.

[4] Steve Benford, Gabriella Giannachi, Boriana Koleva, and Tom Rodden. 2009.
From interaction to trajectories: designing coherent journeys through user
experiences. In Proceedings of the SIGCHI conference on human factors in
computing systems. 709-718.

[5] Tina Blaine and Sidney Fels. 2003. Contexts of collaborative musical expe-
riences. In Proceedings of the 2003 conference on New interfaces for musical
expression. 129-134.

[6] John Bowers. 2012. The logic of annotated portfolios: communicating the
value of ‘research through design’. In Proceedings of the designing interactive
systems conference. 68-77.

[7] Nick Bryan-Kinns and Fraser Hamilton. 2012. Identifying mutual engagement.
Behaviour & Information Technology 31, 2 (2012), 101-125.

[8] Nick Bryan-Kinns, Patrick GT Healey, and Joe Leach. 2007. Exploring mutual
engagement in creative collaborations. In Proceedings of the 6th ACM SIGCHI
conference on Creativity & cognition. 223-232.

[9] Linda Candy and Ernest Edmonds. 2018. Practice-based research in the creative
arts: Foundations and futures from the front line. Leonardo 51, 1 (2018), 63-69.

[10] Stanley Cantrell, Bruce Walker, and @ystein Moseng. 2021. Highcharts Soni-
fication Studio: An Online, Open-Source, Extensible, and Accessible Data
Sonification Tool. In Proceedings of the International Conference on Auditory
Display (ICAD 2021). 210-216. https://doi.org/10.21785/icad2021.005

Alexis Clay, Nadine Couture, Laurence Nigay, Jean-Baptiste De La Riviere,
Jean-Claude Martin, Matthieu Courgeon, Myriam Desainte-Catherine, Em-
manuel Orvain, Vincent Girondel, and Gaél Domengero. 2012. Interactions and

systems for augmenting a live dance performance. In 2012 IEEE International
Symposium on Mixed and Augmented Reality-Arts, Media, and Humanities

(ISMAR-AMH). IEEE, 29-38.

[2

—

[11

NIME 26, June 23-26, 2026, London, UK

[12] Allan D Coop. 2016. Sonification, musification, and synthesis of absolute
program music. In Int. Conf. Auditory Display.

[13] Palle Dahlstedt and Ami Skanberg Dahlstedt. 2019. OtoKin: Mapping for
Sound Space Exploration through Dance Improvisation.. In NIME. 156-161.

[14] Mathew DALGLEISH. 2025. Chimera: Prototyping a New DMI for Congenital
One-Handed Musicianship Through an Autoethnographic Lens. NIME.

[15] Graham Dunning. 2024. Ironing In The Creases: Developing An Idiosyncratic
Electro-mechanical Musical Instrument By Reinforcing Its Faults. 230-240.

[16] Sarah Fdili Alaoui. 2019. Making an interactive dance piece: Tensions in
integrating technology in art. In Proceedings of the 2019 on designing interactive
systems conference. 1195-1208.

[17] Sidney Fels and Florian Vogt. 2002. Tooka: Explorations of two person in-
struments. In Proceedings of the 2002 conference on New interfaces for musical
expression. 1-6.

[18] Emma Frid, Ludvig Elblaus, and Roberto Bresin. 2019. Interactive sonification
of a fluid dance movement: an exploratory study. Journal on Multimodal User
Interfaces 13, 3 (2019), 181-189.

[19] William Gaver. 2012. What should we expect from research through design?.
In Proceedings of the SIGCHI conference on human factors in computing systems.
937-946.

[20] Andrea Giomi. 2020. Somatic sonification in dance performances. From the
artistic to the perceptual and back. In Proceedings of the 7th International
Conference on Movement and Computing. 1-8.

[21] Andrea Giomi and Federica Fratagnoli. 2018. Listening touch: A case study
about multimodal awareness in movement analysis with interactive sound
feedback. In Proceedings of the 5th International Conference on Movement and
Computing. 1-8.

[22] Scot Gresham-Lancaster. 2012. Relationships of sonification to music and
sound art. AI & society 27, 2 (2012), 207-212.

[23] Tim-Tarek Grund, Luong Hue Trinh, and Alex Hofmann. 2024. Challenges and
Prospects in Remote Cross-cultural Musical Interface Design. In Proceedings of
the International Conference on New Interfaces for Musical Expression. 447-451.

[24] Bart Hengeveld, Joep Frens, and Eva Deckers. 2016. Artefact matters. The
Design Journal 19, 2 (2016), 323-337.

[25] Giulio Jacucci. 2015. Interaction as performance: performative strategies in

designing interactive experiences. In Ubiquitous Computing, Complexity and

Culture. Routledge, 350-363.

Andrew Johnston. 2015. Conversational interaction in interactive dance works.

Leonardo 48, 3 (2015), 296-297.

[27] Aleksandar Koruga and Koray Tahiroglu. 2024. Dance Movement and Sound
Cross-Correlation; Synthesis Parameters on the Micro and Meso Musical
Time Scales. In Proceedings of the 19th International Audio Mostly Conference:
Explorations in Sonic Cultures. 445-456.

[28] Steven Landry and Myounghoon Jeon. 2017. Participatory design research
methodologies: A case study in dancer sonification. (2017).

[29] Sang Won Lee and Georg Essl. 2013. Live coding the mobile music instrument.
In Proceedings of the international conference on new interfaces for musical
expression. 493-498.

[30] James Leonard and Andrea Giomi. 2020. Towards an interactive model-based
sonification of hand gesture for dance performance. In Proceedings of the
International Conference on New Interfaces for Musical Expression. 369-374.

[31] Hans Lindetorp and Kjetil Falkenberg. 2021. Sonification for everyone every-
where: Evaluating the webaudioxml sonification toolkit for browsers. In The
26th International Conference on Auditory Display (ICAD 2021).

[32] Thor Magnusson and Enrike Hurtado Mendieta. 2007. The acoustic, the digital
and the body: A survey on musical instruments. In Proceedings of the 7th
international conference on New interfaces for musical expression. 94-99.

[33] Charline Martin-Pasi, Vincent van Rheden, Michael Reichmann, and Alexander
Meschtscherjakov. 2025. Tuning Into the Run: Exploring Interactive Multi-
Stream Sonification in Motion. In Proceedings of the First Annual Conference
on Human-Computer Interaction and Sports (SportsHCI °25). Association for
Computing Machinery, New York, NY, USA, Article 30, 6 pages. https://doi.
0rg/10.1145/3749385.3749406

[34] Stefano Delle Monache, Pietro Polotti, and Davide Rocchesso. 2010. A toolkit
for explorations in sonic interaction design. In Proceedings of the 5th audio
mostly conference: a conference on interaction with sound. 1-7.

[35] Fabio Morreale, Andrew McPherson, Marcelo Wanderley, et al. 2018. NIME
Identity from the Performer’s Perspective. (2018).

[36] Brad Myers, Scott E Hudson, and Randy Pausch. 2000. Past, present, and
future of user interface software tools. ACM Transactions on Computer-Human
Interaction (TOCHI) 7, 1 (2000), 3-28.

[37] Tristan Peng, Hongchan Choi, and Jonathan Berger. 2023. Siren: Creative
and Extensible Sonification on the Web. In Proceedings of ICAD 2023: The 26th
International Conference on Auditory Display. 78-84. https://doi.org/10.21785/
icad2023.6167

[38] Maxime Poret, Jean-Michaél Celerier, Desainte-Catherine Myriam, and Semal
Catherine. 2023. Proof of concept of a generic toolkit for sonification: The
sonification cell in ossia score. In 2023 Int’l. Conf. Auditory Display. 23-30.

[39] Michael Reichmann, Vincent van Rheden, Maria Fernanda Montoya, Hakan
Yilmazer, Hongyue Wang, Laia Turmo Vidal, Daniel Hug, Nina Schaffert,
Alexander Meschtscherjakov, and Florian ‘Floyd’ Mueller. 2026. From Move-
ment to Sound and Back: A Workshop on Movement-Based and Sonification
Design Approaches. In Proceedings of the Extended Abstracts of the 2026 CHI

[26


https://doi.org/10.21785/icad2021.005
https://doi.org/10.1145/3749385.3749406
https://doi.org/10.1145/3749385.3749406
https://doi.org/10.21785/icad2023.6167
https://doi.org/10.21785/icad2023.6167

NIME 26, June 23-26, 2026, London, UK

[40

[41

N
8

[43]

[44]

[45]

[46]

Conference on Human Factors in Computing Systems (CHI EA °26). Associa-
tion for Computing Machinery, New York, NY, USA, Article 947, 8 pages.
https://doi.org/10.1145/3772363.3778764

Michael Reichmann, Vincent van Rheden, Antoni Rayzhekov, Thomas Grah,
Oliver Jung, and Alexander Meschtscherjakov. 2025. Movement Sonification
Toolkit: Enabling Non-Sound Experts to Create Movement Data Sonifications.
In Proceedings of the First Annual Conference on Human-Computer Interaction
and Sports (SportsHCI "25). Association for Computing Machinery, New York,
NY, USA, Article 34, 6 pages. https://doi.org/10.1145/3749385.3749410
Michael Rotondo, Nick Kruge, and Ge Wang. 2012. Many-person instruments
for computer music performance. In Proceedings of the International Conference
on New Interfaces for Musical Expression.

Christopher L Salter, Marije AJ Baalman, and Daniel Moody-Grigsby. 2007.
Between mapping, sonification and composition: Responsive audio environ-
ments in live performance. In International Symposium on Computer Music
Modeling and Retrieval. Springer, 246—262.

Jan C Schacher. 2010. Motion to gesture to sound: Mapping for interactive
dance. In Proceedings of the International Conference on New Interfaces for
Musical Expression. 250-254.

Andi Schoon and Florian Dombois. 2009. Sonification in Music. In Proceed-
ings of the 15th International Conference on Auditory Display (ICAD 2009).
Copenhagen, Denmark. May 18-22, 2009.

Diemo Schwarz. 2023. Touch Interaction for Corpus-based Audio-Visual
Synthesis. In New Interfaces for Musical Expression (NIME).

A Xambo Sedo, G Roma, A Lerch, M Barthet, and G Fazekas. 2018. Live
repurposing of sounds: Mir explorations with personal and crowdsourced
databases. In Proceedings of the international conference on new interfaces for

[47]

(48]

[49]

[50

[51]

[52]

Reichmann et al.

musical expression. Virginia Tech Blacksburg, VA.

Vincent van Rheden, Thomas Grah, and Alexander Meschtscherjakov. 2020.
Sonification approaches in sports in the past decade: a literature review. In
Proceedings of the 15th International Audio Mostly Conference (Graz, Austria)
(AM °20). Association for Computing Machinery, New York, NY, USA, 199-205.
https://doi.org/10.1145/3411109.3411126

Vincent van Rheden, Maria F. Montoya, Don Samitha Elvitigala, Alexander
Meschtscherjakov, and Florian "Floyd” Mueller. 2024. Multimodal Sports In-
teraction: Wearables and HCI in Motion. In Companion of the 2024 on ACM
International Joint Conference on Pervasive and Ubiquitous Computing (Mel-
bourne VIC, Australia) (UbiComp 24). Association for Computing Machinery,
New York, NY, USA, 952-955. https://doi.org/10.1145/3675094.3677560
Vincent van Rheden, Michael Reichmann, Charline Martin-Pasi, and Alexander
Meschtscherjakov. 2025. GestureGlove: Exploring Fine and Gross Gestures for
Truly Mobile Interaction while Running. In Proceedings of the 24th International
Conference on Mobile and Ubiquitous Multimedia (MUM °25). Association for
Computing Machinery, New York, NY, USA, 499-503. https://doi.org/10.1145/
3771882.3774252

Paul Vickers and Bennett Hogg. 2013. Sonification Abstraite/Sonification
Concr\ete: An "Aesthetic Perspective Space’for Classifying Auditory Displays
in the Ars Musica Domain. arXiv preprint arXiv:1311.5426 (2013).

David Worrall, Michael Bylstra, Stephen Barrass, and Roger Dean. 2007.
SoniPy: The design of an extendable software framework for sonification
research and auditory display. In Proc. ICAD.

Shuoyang Zheng, Bleiz M Del Sette, Charalampos Saitis, A Xambo Sedo, Nick
Bryan-Kinns, et al. 2024. Building Sketch-to-Sound Mapping with Unsuper-
vised Feature Extraction and Interactive Machine Learning. (2024).


https://doi.org/10.1145/3772363.3778764
https://doi.org/10.1145/3749385.3749410
https://doi.org/10.1145/3411109.3411126
https://doi.org/10.1145/3675094.3677560
https://doi.org/10.1145/3771882.3774252
https://doi.org/10.1145/3771882.3774252

	Abstract
	1 Introduction: Live Movement Sonification as a Design Problem
	2 Related Work
	2.1 Dance Movement Sonification
	2.2 Roles and Relationships in Interactive Performance

	3 System Overview: A Sonification Toolkit as a Live Coupling Environment
	3.1 Toolkit Architecture
	3.2 Performance Infrastructure and Data Pipeline

	4 Case Setting: 10-day Artistic Hackathon
	4.1 Rehearsal Process and Mapping Development
	4.2 Performance Configuration

	5 Interaction Model: Mover and Mapper
	6 Reflective Performance Case
	6.1 Methodology
	6.2 Reflections

	7 Design Considerations for Role-Separated Live Sonification Toolkits
	7.1 Role-Dependent System Framing
	7.2 Instability
	7.3 Interconnected Role Trajectories
	7.4 Mutual Modification
	7.5 Summary of Design Considerations

	8 Conclusion
	Acknowledgments
	References

