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F o c u s :  P e r s p e c t i v e

Sonic Experimentalism in the Practice  
of Conducting

Sound Sticks and Magic Wands, or  
Expansion of Practice?
Ma  j e l l a  C l a r k e

The Emerging Music-Science Paradigm

The growing interdisciplinary, cross-disciplinary, and trans-
disciplinary approaches to the study and practice of music 
are leading to new and recurring intersections with science. 
Some recent examples include the effect of music on brain 
function in neuroscience [1], computer scientists developing 
music algorithms to generate music [2], musical analysis ap-
plying sophisticated mathematics in understanding early mu-
sic counterpoint [3], and music to improve medical outcomes 
and provide psychological benefits [4,5]. The growing number 
of intersections are driving an emerging new music-science 
paradigm. While the aforementioned cases apply artificial in-
telligence technologies in their research, AI is also changing 
the way that humans create and broaden their artistic and mu-
sical expressions, and recent examples include the Intelligent 
Instruments Lab, Iceland University of the Arts [6–8].

To understand the significance of technologies in the con-
text of conducting, we must consider changes to the practice 
of composition, orchestral formulation, and musical perfor-
mance, which have gone hand in hand with each Industrial 

Revolution. The first Industrial Revolution (1760–1880) 
was defined by the scaling of production systems through 
mechanization [9]. Concurrently, musical instruments were 
mechanized [10,11] allowing for greater tonal complexity in 
performance and the ensemble went through an expansion; 
see Tresch and Dolan [12]. The second Industrial Revolution 
impacted music by increasing urban access to musical en-
tertainment and music publishing. Instrumental mechanical 
improvement created demand for quality performances with 
ambitious compositions [13] that required conductors to have 
clear technique to lead and unify large symphony orches-
tras. The third Industrial Revolution commenced in the 1950s 
and is characterized by the shift from mechanical and analog 
electronic technologies to digital electronics [14]. Orchestral 
music was consumed on a global scale through digital re-
cording and distribution (CDs, streaming), transferring apex 
power to the conductor in the mid-twentieth century [15]. 
New electronic instruments and synthesis created alterna-
tive mediums of expression for composers and eventually 
led to New Interfaces for Musical Expression (NIME) in the 
early twenty-first century. Compositions that blended elec-
tronic music with acoustic instruments in live performance 
required a conductor to unify the orchestra or ensemble with 
the audio recording. This required the conductor to acquire 
the skill of “perfect tempo” (a precise interpretation of the 
metronome mark) as well as familiarity with audio technolo-
gies and interpretation of spectrograms to ensure unifica-
tion of the ensemble. This brings us to the fourth Industrial 
Revolution, which is concurrent with, and evolving from, the 
third Industrial Revolution. The fourth Industrial Revolution 
is likely to be characterized by a convergence of technologies 
between the physical, digital, and biological spheres [16]. AI 
is already playing an increasing role in broadening musical 
expression; what might this mean for the conductor?

In this respect, technologies continue to expand the ar-
tistic possibilities for instrument-makers, instrumentalists, 
symphony orchestra spaces, composers, and conductors 
[17]. While financial and social realities within professional 
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The sonic baton is a novel intelligent instrument that expands the 
practice of conducting by sonifying conductor gestures, with or without 
an ensemble. This paper reviews related sonic baton technologies 
developed over the past two decades before it introduces the sonic 
baton, an intelligent instrument using neural audio synthesis with Realtime 
Audio Variational autoEncoder (RAVE) models, applying practice-
research in a series of performance experiments. These experiments 
highlight the baton’s potential for diverse sonic expressions. Reflections 
on performances reveal unique opportunities for conductors, ensembles, 
and composers. The paper concludes that artificial intelligence can 
significantly expand conducting practices and augment musical 
ensembles’ sonic expressions, reinforcing the emergence of a new 
music-science paradigm.
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orchestras are currently driving extensive changes, the con-
tinued convergence of music, science, and technology is 
certainly creating new forms of artistic expression within 
orchestral music productions. Conducting is no exception 
to the emerging new music-science paradigm—what was 
once innovative hundreds of years ago is now considered 
traditional practice [18]. New technologies such as gesture 
motion tracking through computer vision, and gesture-based 
time stretch algorithms applying machine learning, allow for 
increased accessibility, diversity in sonic spectrum, and new 
performance experiences. This article explores what new 
technologies can mean for the expansion of the practice of 
conducting and presents artistic outcomes and reflections 
from several experiments. It argues that the practicing of spe-
cific gestures with the new intelligent sonic baton instrument, 
with the intention to accurately produce intended sonic re-
sults, requires an expansion of practice.

The first section of this article will review the develop-
ments of sonic batons over the last two decades. The second 
section will present the approaches, technologies, and mate-
rials used in the development of the sonic baton. The third 
section will reflect on experiments and performances by the 
author using the sonic batons under different performance 
formats. The final section of the essay concludes by arguing 
that the sonic baton, applying neural audio synthesis, can 
indeed expand the practice of conducting and therefore is 
valuable to the emerging music-science paradigm.

Historical Practices

Gesture-electronic music performances can be traced back 
to the invention of the aetherphone in 1919 and subsequently 
in 1925 the patented theremin [19]. Real-time hand gesture 
performances that used interfaces and software gained 
momentum in the 1980s with The Hands [20] and Laetitia 
Sonami’s Lady’s Glove in 1991 [21] . The first of the sonic-
inspired conducting batons to be prototyped in 1997 were the 
Mathews Radio Baton and Improvised Nodes, which tracked 
conductor gesture motion in three-dimensional space with 
electrical signals conveyed through MIDI cables using stan-
dard MIDI conventions [22,23]. A decade later, artist Joseph 
Young collaborated with Mike Blow to create a sonic baton 
for “conducting noise.” Movement data, captured by an ac-
celerometer and a custom Arduino board, was transmitted to 
a laptop running a MAX/MSP patch. This patch acted as the 
intermediary, controlling parameters within Ableton Live’s 
MIDI-enabled software environment [24].

Das Haus der Musik in Vienna showcased its own virtual 
conducting installation with a focus on conducting selected 
classical music repertoire pre-recorded by the Vienna Phil-
harmonic Orchestra. The conductor would take the wand 
and select a piece to conduct. The selections included The 
Blue Danube Waltz, Annen-Polka, and Orpheus-Quadrille 
by Johann Strauss II; Eine Kleine Nachtmusik by Mozart; 
Brahms’s Hungarian Dance No. 5; or the Radetzky March by 
Johann Strauss I. Some conducting gestures are adaptable to 
the virtual experience, such that the larger the plane covered 
in moving the wand, the louder the orchestra played. Using 

a time stretch algorithm, the conductor sets and controls the 
tempo of the music [25].

Another type of virtual conducting experience is the UBS 
Virtual Maestro. It is an interactive conducting system de-
signed and developed by Immersion Music to simulate the 
experience of orchestral conducting for the public. The UBS 
Virtual Maestro uses similar technology including the Wii Re-
mote, which users hold and move like a conducting baton to 
affect the tempo and dynamics of an orchestral video/audio 
recording. An accelerometer is used to generate data based on 
gesture and is connected to the Wii Remote, which is used to 
control playback speed and volume in real time [26].

A very different yet similar experience that turns the regular 
museum visitor into a virtual conductor is the Mendelssohn— 
Effectorium at Mendelssohn-Haus Museum in Leipzig, Ger-
many. Using compositions by Felix Mendelssohn, the instal-
lation is made of some 12 speakers. Using Leap Motion, a USB 
computer peripheral released in mid-2013 that uses infrared 
cameras to track hand and finger location and gestures with 
“sub-millimetre accuracy” [27], the tempo of the music can 
be expressed through gesture when the conductor selects 
“playback audio with conducting.” A touchscreen serves as 
a control center to provide visualization of the score and set 
parameters, such as the acoustics and tuning of the instru-
ments, from classical pitch A = 430Hz to modern concert 
pitch A = 443 Hz, and also allows the conductor to mute and 
select specific instruments in the score [28].

These virtual conducting systems and sonic batons reflect 
different approaches to translating physical gestures into musi-
cal/sonic expression. The Mathews Radio Baton and Young’s 
sonic baton utilize direct mapping, where specific gestures 
are linked to predefined sonic parameters. In contrast, the 
Das Haus der Musik and UBS Virtual Maestro installations 
employ time-stretching algorithms and dynamic volume 
control to create a familiar traditional conducting experi-
ence, where some musical elements can be expressed through 
gesture, such as tempo and dynamics. The Mendelsohn— 
Effectorium takes a different approach by allowing users to 
manipulate individual instrumental parameters and histori-
cal tunings, emphasizing an educational and exploratory aes-
thetic. Despite their differences, the aforementioned systems 
and experiences share a common algorithmic aesthetic of 
real-time responsiveness, aiming to create an immediate and 
engaging connection between the gestures and the resulting 
musical/sonic expression, even if the underlying complexity of 
this connection varies significantly between implementations.

The technologies in the installations provide the public 
with an opportunity to experience the sensation of tradi-
tional conducting applied to recognizable classical music 
repertoire. These technologies do not expand the practice of 
conducting, because their novelties are built around tradi-
tional repertoire [29]. These installation technologies pres-
ent users with a traditional symphonic orchestra conducting 
experience, with limited conductor agency in gestural-sonic 
response. In contrast, the Mathews Radio Baton and Young’s 
sonic baton could facilitate sonic improvisation with gesture 
and allow for greater agency in performance.
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Magic Wand or Culturally Charged Object?

This article presents a new sonic baton designed to address 
the transportability, scalability, and accessibility limitations 
observed in previous models. The use of a conducting baton 
as the foundational tool to attach the sensor technologies is 
important because the traditional conducting baton is not 
a sonic object or instrument by itself, but through the act 
of gesture, it inspires a unified musical outcome. The con-
ducting baton as an object holds significant “cultural charge” 
[30] and can be argued to embody the authority of orchestral 
traditions.

The sonic baton in this article’s focus was developed by the 
author and originated during the Sibelius Academy’s course 
Symbolic Sound Producing Gesture, overseen by Charles 
Quivillon in November 2022. The first experiment attached 
a contact microphone to the conducting baton with the in-
tention of amplifying the conductor movements with the 
conducting baton (Fig. 1).

While the technologies in this performance experiment 
were relatively simple, there were several aspects that re-
quired further design consideration. For instance, why so 
many cables and connections in the age of wireless and 
Bluetooth technology? And what are the possibilities for a 
wireless sonic conducting baton? These questions led to the 
second iteration of the sonic conducting baton, and the in-
volvement of the Intelligent Instruments Lab (IIL) at Iceland 
University of the Arts.

With IIL, the subsequent series of experiments aimed to 
explore the integration of a number of technologies using 
different sensors (accelerometer, gyrometer) and neural au-
dio synthesis using Realtime Audio Variational autoEncoder 
(RAVE) model datasets [31], relayed through the microcon-
troller on the conducting baton. The wireless sensors capture 

the baton’s movements, which are then processed through an 
Arduino microcontroller to a Max Patch via a wireless router 
and amplified through a speaker system (Fig. 2).

Materials and Electronics

The materials and technologies used in the second version 
of the sonic baton were the LILYGO TTGO T7 V1.3 Mini 32 
ESP32 Wi-Fi Bluetooth Module Development Board, which 
is a microcontroller based on an ESP32 system-on-chip as 
its core processing unit [32]. It includes built-in support 
for both Bluetooth and Wi-Fi. It is used with the Adafruit 
LIS3DH low-power triple-axis accelerometer (+/– 16g of 
force). The board has a micro-USB connection with which 
it can be programmed and recharged [33]. The battery is a 
small 350 mAh LiPo that provides 3.3V to the sonic baton’s 
circuit system. The conducting baton is conventional and has 
a fiberglass shaft with a wooden bulb grip and has been used 
as a traditional conducting baton with various orchestral 
performances (Fig. 2).

Neural Audio Synthesis and Datasets

Neural audio synthesis uses artificial neural networks to 
generate, process, and modify audio signals [34]. This tech-
nology requires extensive training on diverse audio samples, 
using convolutional models that are computationally inten-
sive [35,36].

For the sonic baton project, researchers at the Intelligent 
Instruments Lab trained RAVE models [37] on three distinct Fig. 1.  Contact microphone on conducting baton. (© Majella Clarke)

Fig. 2.  Conducting baton with accelerometer, microcontroller, and LiPo Battery. 
(© Majella Clarke)
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datasets: human voices, electric guitar, and sea mammals. The 
datasets can be found in the Intelligent Instruments Lab’s 
RAVE models repository on the AI collaboration platform 
Hugging Face [38]. For both the second and third iterations 
of the sonic baton, the RAVE models used were the electric 
guitar, voice, and sea mammals.

The guitar dataset included 10 guitar recordings made 
by Victor Shepardson in .WAV format to include a timbre- 
oriented collection of plucking, strumming, striking, scrap-
ing, and other sounds recorded from an electric guitar. The 
vocal dataset was sourced from Zenodo [39] and consisted of 
over 10 hours of singers (nine male and 11 female professional 
singers) vocalizing both standard singing and extended vocal 
techniques using the five English-language vowels. The ma-
rine mammal RAVE model is composed of several different 
datasets from NOAA [40], the Watkins Database [41], and 
Freesound users Felix Blume and Gerald Fiebig, as well as 
sound effects databases. Each RAVE model was trained on 
the timbral qualities and sonic characteristics specific to its 
dataset, using a modified RAVE v1 architecture with 48kHz 
sampling rate, 2048 block size, and 16–20 latent dimensions.

In performance, acceleration data from the baton’s sen-
sors were mapped to vectors in this learned latent space. This 
mapping translates physical movements into coordinates 
within the latent space. The RAVE decoder then converted 
these vectors into a continuous audio stream as presented in 
the sonic baton technical case study [42]. This process hap-
pens in real time, allowing for immediate audio feedback 
based on the baton’s movements. This resulted in the spa-
tialization of sound within the latent space that can be used 
to explore and navigate the RAVE model, thus creating an 
instrument that can be practiced for reproducing the same 
sonic effects, like musical scales, but with gesture.

Sonic Baton Performance Experiments  
and Reflections

This section will reflect on my experiments and performances 
as conductor, using the sonic batons within different perfor-
mance formats. From February to April 2023 I experimented 
with sonifying the conducting baton in collaboration with 
the Intelligent Instruments Lab at Iceland University of the 
Arts, as part of my master’s of music degree project. The ex-
periments aimed to explore the integration of AI with various 
technologies using sensors, audio data, and a Wi-Fi router to 
sonify conductor gesture with the specific aim of being wire-
less, so that the conductor’s movements were not restricted 
and the sonic baton signals were untethered and wireless. In 
addition, the sonic-gesture output drew from curated data-
sets in the form of RAVE models; see Armitage et al. [43]. 
The first series of experimental performances tested whether 
and how the sonic conducting baton might be used in an 
illustrative (nonmusical notation) compositional context. I 
used the graphic score May the Whole Universe by Bergþóra 
Ægisdóttir [44] to develop two performance experiments 
that were tested using different performance formats.

The first performance format took place at the Living Art 
Museum in Iceland for the Towards Sound Finissage [45] and 

had three performers (conductors?), each with a sonic baton 
facing inward. Wireless accelerometer and gyrometer sensors 
and microcontrollers were attached by Sean Patrick O’Brien 
from the Intelligent Instruments Lab to the three conduct-
ing batons to capture movements that were then processed 
through Arduino signals to Max Patch software. The graphic 
score May the Whole Universe [46] was in the center of the 
trio facing upward, so that each conductor had a different 
visual orientation to the composition. The experiment had 
two objectives. The first objective was to test what happens 
to intention and enactment of gesture in the context of con-
ducting practice. The second objective of the performance 
was to capture and reflect on the way conducting gestures 
are translated into data that is translated into sound as part 
of an improvised performance, noting interactions and dy-
namics [47].

The performance experimented with the concept of con-
ducting so that there were three performers (me, Nicola 
Privato, and Victor Shepard) facing each other in a circle. 
Each performer used a baton that produced different sounds 
based on the dataset available on the conductor baton, de-
scribed above (electric guitar, voice, sea mammals). The 
performers’ movements were expected to be guided by the 
graphic score, but as the video shows, this was not the case, 
as performers exercised their own intentions in exploring 
and responding to the emerging sonic environment. Im-
portant questions come from reflection at this point—what 
makes the difference between a conductor and a performer 
holding a conducting baton with sonic association? Does 
this mean anyone can be a conductor? Is conducting about 
dominance and hierarchy, sonic association, or something 
more metaphysical, such as presence and gesture aesthetics? 
The performance challenges the audience and performers 
to explore these questions as they engage in the sonic baton 
trio performance.

A second public performance of May the Whole Universe 
[48] was delivered in December 2023 at the Harpa Concert 
Hall in Iceland. The performance format applied a tradi-
tional conducting format, with an ensemble of 15 persons 
and the sonic baton conductor facing the ensemble. This 
performance format delivered a very different performance 
experience, and one aimed to explore the positionality, agen-
tiality, and intention of the conductor with the sonic baton. 
The conductor becomes an audible member of the perfor-
mance ensemble, and the traditional performance hierarchy 
between conductor and ensemble is ambiguous. While the 
conductor’s agency over their gesture is unconstrained, in-
teraction between the other players and the sonic outcomes 
vary significantly between the two performances.

The conductor trio poses the question: Can anyone con-
duct? And what exactly is the role of the conductor in relation 
to other sonic “conductors”? Is the performance more indi-
vidual than collective? Or is there a transference of individual 
versus collective? The traditional ensemble performance for-
mat shows that the sonic baton can be used to create a duality 
of the conductor role, so that sonically, the conductor be-
comes a performer of the ensemble. Gesturally, however, the 
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conductor can use their gesture to guide sonic outcomes in 
the players, and this later point is very interesting for further 
exploration in expanding the practice of conducting. Figure 
3 shows the system set up for performance.

Following the series of experiments with the sonic ba-
ton with Bergþóra Ægisdóttir [49], a collaboration with 
composer Juan David Bermúdez ensued. The graphic and 
musical score Through Stillness I Found Death for String Or-
chestra and Sonic Baton was composed by Bermúdez [50] 
on four layers of translucent paper that utilized a traditional 
conductor-ensemble facing relationship (Figs 3 and 4). The 
composition integrated the sonic baton part into a graphic 
score while utilizing musical and open notations in the string 
instrument parts. The sonic conducting baton uses the same 
RAVE model as previous examples, applying sea mammals 
for its textual sonics in the performance documentation.

The inspiration behind the graphics for the sonic baton 
part was the use of different representations of earthquake 
data from four locations. Discussions with Bermúdez revealed 
that earthquake data was used to present the movement of the 
living earth at different scales. Earthquakes and volcanos are 
experienced at the macroscale while these movements of the 
crust, although experienced as chaotic for humans, make it 
possible for there to be land above the sea and give us moun-
tains. Scientific instruments show that mountains sway and 
move on a microscale mostly undetected by humans. The 
movement of earthquakes, volcanos, or the frequency of a 
mountain contributes to an essential movement as an impulse 
of life. As an intriguing side note, the performance was deliv-
ered on 18 December 2023 in Reykjavik, on the same day as 
hundreds of earthquakes and tremors, and which resulted in 
the first recent volcanic eruption on the Reykjanes Peninsula. 
The composition is modular, and the string players improvise 
guided by the open and musical notation in their respective 
parts. The conductor determines the duration of each mod-
ule and the composition as a whole and must clearly indicate 
the general pause at the end of each module, while using the 

sonic baton graphic score to guide gesture-sonics. With clearly 
defined parts for each performer, including the sonic baton, 
this composition is the first that integrates the sonic baton and 
conductor into an acoustic ensemble. The experiment demon-
strates the potential for the sonification of conductor gesture 
utilized within the context of, and alongside, traditional en-
semble conducting practice and presents new possibilities for 
expanding traditional conducting practice with a sonic intel-
ligent conducting baton [51].

Conclusion

The integration of AI and new technologies into the art of 
conducting provides a renewed opportunity to propose an 
expansion of traditional conducting practice that can con-
tribute to the emerging music-science paradigm. Neural 
audio synthesis and RAVE models present new algorithmic 
aesthetics for precise gesture-sonic outcomes mapped to 
the latent space and departing from random, exploratory 
algorithm aesthetics and sonic outcomes. Performance ex-
periments with the sonic baton raise important points about 
the essence of conducting. They reveal that expanding con-
ducting practice requires not just the sonic baton but also 
innovative compositions, diverse performance formats, and 
meaningful engagement with musicians. While anyone can 

Fig. 3.  System setup for the performance of conducting using the sonic baton 
with an ensemble. (© Majella Clarke)

Fig. 4.  Score of Through Stillness I Found Death for String Orchestra and Sonic 
Baton. (© Juan David Bermúdez)
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hold a sonic baton and move it with their hands to make 
sound, without the score and performers to unify musically, 
it becomes a simple magic wand. This research demonstrates 
that while technology can transform a baton into a cultur-

ally charged sonic instrument, the essence of conducting lies 
in its ability to unify and guide musical expression, point-
ing toward new possibilities in orchestral performance and 
composition.

Acknowledgments

I express gratitude to the personnel from the Intelligent Instruments 
Lab, Iceland, who were part of the team that collaborated on the proj-
ect. Nicola Privato and Jack Armitage provided technical expertise in 
Max MSP and participated in performances. Victor Shepard produced 
sound files with RAVE models with PyTorch and participated in a per-
formance, and Sean Patrick O’Brien placed the sensors and batteries on 
the baton. Thor Magnusson provided feedback and guidance on initial 
publication drafts.

References and Notes

Parts of this article are based on the author’s Master’s thesis: Innovative 
Practice in Conducting: Graphic Scores, Sonic Batons and Open Ensembles 
for New Performance Formats (MMus Thesis). Iceland University of the 
Arts (2024).

1	 Peter Vuust et al., “Music in the Brain,” Nature Reviews Neuroscience 
23, no. 5 (2022): 287–305.

2	 Harco Warnars et al., “A Literature Review of Music in Computer 
Science,” International Journal of Computing and Digital System, 2021 
July 11.

3	 Evan M. O’Dorney, “Renaissance Canons with Asymmetric 
Schemes,” Journal of Mathematics and Music (2023): 1–27.

4	 Joke Bradt et al., “Music Interventions for Improving Psychological 
and Physical Outcomes in People with Cancer,” Cochrane Database 
of Systematic Reviews, no. 10 (2021).

5	 Graham F. Welch et al., “The Impact of Music on Human Develop-
ment and Well-Being,” Frontiers in Psychology 11 (2020): 526182.

6	 James Armitage et al., “Sculpting Algorithmic Pattern: Informal and 
Visuospatial Interaction in Musical Instrument Design,” in Proceed-
ings of the Sound and Music Computing Conference (2023).

7	 Nicola Privato et al., “Magnetic Interactions as a Somatosensory 
Interface,” in Proceedings of the International Conference on New 
Interfaces for Musical Expression (2023).

8	 Victor Shepardson and Thor Magnusson, “The Living Looper: Re-
thinking the Musical Loop as a Machine Action-Perception Loop,” 
in Proceedings of the International Conference on New Interfaces for 
Musical Expression (2023).

9	 Peter N. Stearns, The Industrial Revolution in World History (Rout-
ledge, 2020).

10	 Emily Jane Baines, “The Ghost in the Machine: The Role of Mechani-
cal Musical Instruments as Primary Sources for Eighteenth-Century 
Performance Practice in England, and an Examination of the Style(s) 
Contained Therein” (PhD diss., University of London, 2017).

11	 Robert Howe, “Historical Oboes 2: Development of the French 
Simple System Oboe 1800–1840,” The Double Reed 24, no. 1 (2001): 
59–75.

12	 John Tresch and Emily I. Dolan, “Toward a New Organology: Instru-
ments of Music and Science,” Osiris 28, no. 1 (2013): 278–98.

13	 Massimiliano Sala, Music and the Second Industrial Revolution 
(BREPOLS, 2019).

14	 Haradhan Mohajan, “Third Industrial Revolution Brings Global 
Development,” Journal of Social Sciences and Humanities 7, no. 4 
(6 December 2021): 239–51.

15	 Majella Clarke, “Castles versus Cheerleaders: The Clash of Old and 
New Power Values and Their Effect on the Role of the Conductor,” 
Leonardo 55, no. 5 (2022): 512–15.

16	 Klaus Schwab, The Fourth Industrial Revolution (Crown Currency, 
2017).

17	 Tresch and Dolan, “Toward a New Organology.”

18	 Majella C. Clarke, “Innovative Practice in Conducting: Graphic 
Scores, Sonic Batons and Open Ensembles for New Performance 
Formats” (Master’s Thesis, Iceland University of the Arts, 2024).

19	 Albert V. Glinsky, “The Theremin in the Emergence of Electronic 
Music” (PhD diss., New York University, 1992).

20	 Michel Waisvisz, “The Hands: A Set of Remote MIDI Controllers,” 
in Proceedings of the International Computer Music Conference (In-
ternational Computer Music Association, 1985).

21	 L. Sonami, Lady’s Glove, 26 March 2025, https://sonami.net/portfolio 
/items/ladys-glove/.

22	 Max Mathews and Richard Boulanger, “The 1997 Mathews Radio-
Baton & Improvisation Modes,” in Proceedings of the International 
Computer Music Conference (1997).

23	 Richard C. Boulanger, “The 1997 Mathews Radio-Baton & Improvi-
sation Modes,” in Proceedings of the International Computer Music 
Conference (1997).

24	 Joseph Young, “Sonic Baton,” accessed 26 March 2025, https://artof 
noises.com/sonic-baton/.

25	 365 Austria, House of Music, accessed 26 March 2025, https:// 
365austria.com/en/listing/house-of-music/.

26	 Teresa Marrin Nakra et al., “The UBS Virtual Maestro: An Interactive 
Conducting System,” in Proceedings of the 9th International Confer-
ence on New Interfaces for Musical Expression (2009), 250–55.

27	 F. Weichert et al., “Analysis of the accuracy and robustness of the leap 
motion controller,” Sensors 13, no. 5 (2013): 6380–6393.

28	 P. Kirn, “How Gestures and Ableton Live Can Make Anyone a Conduc-
tor of Mendelssohn [Behind the Scenes],” CDM, 15 August 2014, https:// 
cdm.link/gestures-ableton-live-can-make-anyone-conductor 
-mendelssohn-behind-scenes/.

29	 Clarke, “Innovative Practice in Conducting.” 

30	 J. Schacher, “Sound Presence: Performing with Bodies and Technol-
ogy: Thesis” (PhD dissertation. Antwerp [Belgium]: Royal Conser-
vatoire Antwerp and University of Antwerp; 2017).

31	 Antoine Caillon and Philippe Esling, “RAVE: A Variational Autoen-
coder for Fast and High-Quality Neural Audio Synthesis,” preprint, 
arXiv, 2021, accessed 26 March 2025, https://arxiv.org/abs/2111.05011.

32	 LILYGO. T7 V1.3 MINI 32 ESP32, accessed 26 March 2025, https://
www.lilygo.cc/products/t7-v1-3-mini-32-esp32.

33	 Adafruit, “Adafruit LIS3DH Triple-Axis Accelerometer Breakout,” 
last modified 8 March 2024. Accessed 26 March 2025, https://learn 
.adafruit.com/adafruit-lis3dh-triple-axis-accelerometer-breakout 
/overview.

34	 Lamtharn Hantrakul et al., “Fast and Flexible Neural Audio Synthe-
sis,” in Proceedings of the 20th International Society for Music Infor-
mation Retrieval Conference (2019), 524–30.



	 Clarke, Sonic Experimentalism in the Practice of Conducting	 343

35	 Antoine Caillon and Philippe Esling, “Streamable Neural Audio 
Synthesis with Non-Causal Convolutions,” preprint, arXiv, 2022, 
accessed 26 March 2025, https://arxiv.org/abs/2204.07064.

36	 Nal Kalchbrenner et al., “Efficient Neural Audio Synthesis,” in Pro-
ceedings of the 35th International Conference on Machine Learning 
(PMLR, 2018), 2410–19.

37	 Antoine Caillon and Philippe Esling, “Streamable Neural Audio 
Synthesis.”

38	 Hugging Face, Intelligent Instruments Lab, “rave-models” (Revi-
sion ad15daf), 2023, accessed 26 March 2025, https://huggingface 
.co/Intelligent-Instruments-Lab/rave-models/blob/main/README 
.md.

39	 Jennifer Wilkins et al., “VocalSet: A Singing Voice Dataset (1.0),” 
Zenodo, 2018, https://doi.org/10.5281/zenodo.1193957.

40	 National Oceanic and Atmospheric Administration (NOAA). 
“Sounds in the Ocean: Mammals,” National Marine Fisheries 
Service, accessed 26 March 2025,  https://www.fisheries.noaa.gov 
/national/science-data/sounds-ocean-mammals.

41	 Woods Hole Oceanographic Institution, “The William A. Watkins 
Collection of Marine Mammal Sound Recordings,” Center for 
Marine Acoustics, accessed 26 March 2025,  https://cis.whoi.edu 
/science/B/whalesounds/index.cfm.

42	 J. Armitage et al., “Explainable AI in Music Performance: Case Stud-
ies from Live Coding and Sound Spatialisation,” in XAI in Action: 
Past, Present, and Future Applications, NeurIPS 2023 Workshop;  
December 2023; New Orleans, USA, accessed 26 March 2025,  
https://openreview.net/pdf/6651b281bd63ed65443e13044413d39233 
efd540.pdf.

43	 James Armitage et al., “Sculpting Algorithmic Pattern: Informal and 
Visuospatial Interaction in Musical Instrument Design,” in Proceed-
ings of the Sound and Music Computing Conference (2023).

44	 Bergþóra Ægisdóttir, May the Whole Universe, graphic score, 2023.

45	 NYLO. “Limbó Finissage: Sonic Baton” (accessed 26 March 2025) 
https://www.nylo.is/en-us/events/17002.

46	 Ægisdóttir, May the Whole Universe.

47	 See video of the performance: https://www.youtube.com/watch?v= 
4puHR0G6qdI.

48	 Ægisdóttir, May the Whole Universe.

49	 Ægisdóttir, May the Whole Universe.

50	 Juan David Bermúdez, Through Stillness I Found Death for Sonic 
Baton and String Orchestra, 2023.

51	 Video documentation: https://www.youtube.com/watch?v= 
rPACyw0rioU.

Manuscript received 26 June 2024.

Majella Clarke is a conductor, musician, and sound art-
ist. She is a lecturer at SAE University College Australia, and 
University of the Arts Helsinki, Finland. She studied conduct-
ing, oboe, and piano at the University of Sydney, University of 
Washington, Iceland University of the Arts, Sibelius Academy, 
and the Swiss-Italian Conservatory.


