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ABSTRACT 
 This paper examines the performance practice of two 
recent works by the author, Memento Mori (2014) for 
Saxophone and electronics, and Ecclesiastic Utterances 
(2014), for piano trio and electronics. The combination of 
acoustic instruments and electronics within a piece has 
consistently provided a challenge for composers, espe-
cially in regards to obtaining organic performances. 
Scholars and composers alike have experimented with 
many approaches to this genre, including substituting 
tape for live electronics, gesture based instruments, and 
human-machine interaction systems. Memento Mori and 
Ecclesiastic Utterances are primarily concerned with the 
performance practice of the electroacoustic components 
and how they integrate with the live instruments, and use 
the differences between performance methods as a com-
positional and narrative device. 

1. INTRODUCTION 
This paper primarily focuses on some of the composi-
tional and performance issues that arise as a result of 
combining live instruments with electronics in a concert 
hall setting. While this genre was inevitable as computa-
tional processing power increased, it still has not entirely 
found its place among works in the concert repertoire. 
Select performers, such as Mari Kimura, champion the 
education and performance of works that include elec-
tronics, but for the most part performers are still primarily 
encouraged to perform only acoustic pieces [1]. Addi-
tionally, sound created as a result of electronic forces will 
always be visually disconnected from the physical motion 
that produced the sound, whether that be a pre-recorded 
source (as is the case in acousmatic music) or a live input 
(such as a gestural controller). This is in strong contrast 
to acoustic works, in which performers must exert physi-
cal gesture and motion to produce sound, and this motion 
is precisely linked to the sonic result. Acousmatic music, 
in which sound is produced on loudspeakers without visi-
ble performers, provides on solution to the inherent prob-
lem of agency in electroacoustic music by removing the 
visible source entirely. However, this solution, while use-

ful in its own right, is only one possible trajectory and 
does not address the issue of embodiment when live in-
struments and/or live electronics are present. Liveness 
and effective design in the area of live electronics has 
primarily taken the form of engaging gestural interface 
design, and one of the more renowned examples includes 
Michel Waisvisz’s Hands [2]. A body of writing and in-
strumental design followed Michel’s Hands, focused on 
performance gesture [3, 4, 5, 6]. The attempt to replicate 
acoustic instrument properties is perhaps taken the fur-
thest in a study undertaken by Mark Marshall and Mar-
celo Wanderlay at McGill University, in which the re-
searchers used vibro-tactile sensations in conjunction 
with gestural interaction [7]. However, the issue of realis-
tic gesture control still does not address works in which 
the electronics are responsive to a live acoustic instru-
mental performer. In response, I posit that a focus on per-
formance practice as a compositional device could pro-
vide a means for effective interaction in works that in-
clude both live instrumentalist and electronics. Typolo-
gies of these performance practices are discussed, and 
two works for instrument and live electronics are ana-
lyzed using the performance practice and aesthetic meth-
ods. 

2. PERFORMANCE PRACTICE AS  
COMPOSITIONAL DEVICE 

2.1 Historical Precedents 

The issue of successfully integrating electronics with live 
instruments has been discussed quite extensively in aca-
demic circles, as the genre has inherent challenges that 
arise when attempting to combine two such disconnected 
sources. Two examples I will discuss in this paper, which 
directly precede the performance methods I implement, 
occur in papers by Simon Emmerson and John Croft. 
Emmerson, in his 1998 article “Acoustic/Electroacoustic: 
The Relationship with Instruments,” begins a discourse 
on the ways in which electronics are integrated in works 
that contain live instruments [8]. He analyzes three prom-
inent works in the genre: Kaija Saariho’s Lichtbogen, 
Denis Smalley’s Clarinet Threads, and Jean-Claude Ris-
set’s Songes. The electronic and acoustic relationship is 
described mostly in terms of ensemble dynamic (“leader” 
vs “led”), textural elements, and perspective. John Croft 
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followed up with his 2007 article “Theses on Liveness”, 
which built upon Emmerson’s research and addressed the 
issue of “liveness” in works that contain electronics [9]. 
Croft explores relationships between performers, instru-
ments, and resulting electronics, and questions elements 
such as gestural interaction with instruments and the em-
bodiment and physical effort involved. Both Emmerson 
and Croft, therefore, provided important early research on 
some of the issues that are present in the live instru-
ment/electroacoustic combination.  

2.2 Centrifugal and Centripetal Methods 

Marko Ciciliani’s 2014 article “Towards and Aesthetic of 
Electronic-Music Performance Practice,” expanded on 
Croft and Emmerson’s research and posited the idea of 
classifying aesthetics in electroacoustic music by their 
performance method [10]. He defines two opposing 
methods, which he terms centripetal and centrifugal per-
formance. Ciciliani defines the centripetal model as being 
characterized by performer visibility, with performer be-
ing the centre of attention, and a distinct correlation be-
tween the sound sources and the physical actions of the 
performer. Conversely, the centrifugal model is marked 
by the performer being hidden from plain sight, possibly 
acting as controller, and having no discernable physical 
link between performance actions and sonic results. Cicil-
iani further describes the historical precedents for each of 
these performance methods, claiming their existence in 
works prior to the electronic music canon. The centripetal 
method for example, contains most acoustic instruments. 
However, even the centrifugal model, which we primarily 
associate with acousmatic music, also has a prominent 
role in musical history. Ciciliani classifies such instru-
ments as the church organ as centrifugal, as the perform-
ers of these instruments are frequently out of sight and 
their actions are not perceptible as generating sound 
sources. Church bells may possibly represent another 
centrifugal historical precedent. Especially intriguing 
about centrifugal performance from a historical perspec-
tive is its almost exclusive representation of divinity. In 
more contemporary uses, centrifugal performance, espe-
cially acousmatic performance, represents the greatest 
degree of composer control, therefore also containing the 
greatest amount of human removal. In the centripetal 
method, the performer’s presence as well as the strong 
embodiment provides a great degree of human elements. 

2.3 Incorporation as Compositional Device 

The works discussed in this paper use the performance 
methods described by Ciciliani as compositional devices, 
as well as some of the other concepts discussed above. 
Each work uses the centrifugal/centripetal dichotomy of 
aesthetics in performance practice in an attempt to not 
only determine the interaction types within the piece, but 
to supply enhancement to the narrative of each piece. The 
performance practice in each work is acting as another 
compositional element, intentionally written for dramatic 
and/or aesthetic reasons. Each work employs intentional 
use of the centrifugal and centripetal models, as well as 
transitions that provide the use of a continuum of uses of 

these practices. The intention of this is to create a strong 
relationship between the electronics and acoustic instru-
ments that aims to use the inherent functional qualities of 
each in the performance. This contrasts with some of the 
more traditional means of addressing electronics, which 
include acousmatic implementation, or visual removal of 
agent entirely, and seeking to replicate traditional instru-
ment design as closely as possible.  

3. MEMENTO MORI 
3.1 Conceptual Overview 
 
Memento Mori, for saxophone and live electronics, de-
rives its programmatic material from the triumphs of Jul-
ius Caesar and his eventual assassination. Memento mori 
is a Latin phrase, translated as “remember death”, and is 
based on Ancient Roman triumph practice, in which 
someone would whisper to an Emperor to remember that 
they were mortal. This was an attempt to discourage tri-
umphant emperors from deifying themselves. The selec-
tion of this programmatic material was made partially 
because of Ciciliani’s assertion that centrifugal perfor-
mance was historically linked to representations of the 
divine. Performance practice serves as a type of “memen-
to mori” to the performer in this work. Since a live per-
former is present on the stage for the duration of the per-
formance, a true centrifugal model can never be obtained, 
even if some of the sound does not have a precise correla-
tion with physical actions. All of the electronics in this 
work are processed saxophone sounds, with the majority 
of them occurring in real time. Some sounds are recorded 
live during the performance and stored for playback later 
on in the piece. 

3.2 Implementation of Performance Practice 
 
This work involves the use of a motion tracking system; 
in this case a high-definition camera is used to track how 
close or far away the performer is from the front of the 
stage. This has a direct result on the electronic pro-
cessing, which in turn has an effect on the performance 
practice. The motion, from a dramatic standpoint, is in-
tended to convey the performer’s rise to power; the per-
former follows a trajectory of back to front onstage, and 
eventually is instructed to stand on a platform. As a re-
sult, both the presence and the location of the electronics 
are affected by the performer’s location. When the per-
former is the furthest from the front of the stage, the elec-
tronics are nearly completely quiet, with only subtle am-
plification and reverb applied to the direct saxophone 
signal. Therefore, when the performer is at the back of 
the stage, and furthest from power, the performance 
method is most closely associated with the centripetal 
method, and in effect, the most human. As the performer 
moves forward, the electronic sounds become louder and 
with more prominent spatilization throughout the venue. 
Sounds begin to become removed from the performer, 
but are still all derived from the performance. The per-
former’s motions also remain visibly linked to both the 
acoustic and the electronic sounds. However, when the 
performer reaches the front of the stage, playback of 



 

samples that were recorded earlier in the performance are 
triggered, and all of the electronic sounds become more 
amplified. At this point the spatialization becomes ran-
domized and dramatic. This is perhaps the location in the 
piece in which the aesthetics most closely resemble the 
centrifugal method. However, the performer can always 
be seen, with a strong association with sound-motion 
links. Therefore, the human presence can never be fully 
denied.  

3.3 Formal Analysis 
 
Memento Mori has an overall trajectory from very cen-
tripetal to very centrifugal performance method, with a 
slight refraction at the end of the work. The narrative of 
the performance practice is a very important element of 
the piece. However, the performer does not have a 
straight trajectory throughout the piece from back to 
front, and the performance method is closely linked to 
this backward-forward motion. Therefore, an element of 
meandering is present, which parallels the advancements 
and subsequent slight regressions that frequently follow a 
military leader’s rise to power. The performer begins at 
the back of the tracking area, instructed to stay still. At 
measure 10, the performer is encouraged to meander for-
ward, which creates a subtle increase in the presence of 
the electronics. The performer is instructed to “nearly 
reach the podium” by measure 35, which creates a dra-
matic change in the electronic presence, but this is quick-
ly altered when the performer is instructed to again move 
further backward in measure 42. By measure 61, the per-
former should be nearly back to the starting position. At 
this point, the performance method has gone from com-
pletely centripetal, to slightly centrifugal, and back to 
almost completely centripetal. From this point until 
measure 102, there is a slow trajectory from centripetal to 
centrifugal performance as the performer is instructed to 
slowly progress forward. At measure 102, the performer 
is as close to the front of the tracking system as possible. 
This triggers several pre-recorded samples, as well as the 
loudest and most intense spatialization of the modified 
saxophone sounds. This is the area of the piece that is the 
most centrifugal, although the performer is still visible, 
which prevents it from being an entirely centrifugal mo-
ment. This is the intention of the dramatic narrative, and 
provides commentary both on the status of ambitious 
ancient leaders as well as some of the concerns that arise 
in the genre of live instrument and electronic works. At 
measure 128, the performer reaches a musical peak, and 
begins to retreat. This results in the electronics becoming 
less present, and completely non-existent as the perform-
er is instructed to kneel. This ending retraction is com-
pletely centripetal.  Therefore, throughout the piece the 
performer is essentially “fighting” with the relationship 
between the electronics and the visibility of the human, 
but ultimately cannot win. 

4. ECCLESIASTICAL UTTERANCES 

4.1 Conceptual Overview 

Nearly all of the musical material of Ecclesiastical Utter-
ances is derived in some part from chant melodies. In this 
three-movement work, each movement takes inspiration 
from one Ninth- or Tenth-century composition: move-
ment I from Notker Balbulus’s Quid tu Virgo, Movement 
II, Salve Regina by Hermann of Reichenau, and Move-
ment III, Hildegard von Bingen’s Kyrie. The melodies are 
not simply arranged; instead the intervals and melodic 
materials within each melody are used as source material 
for each movement, and is modified, rearranged, and ex-
panded to suit the overall form of each. The electronics 
are present in two forms. There are modified bell samples 
that are placed within the space, which are primarily pre-
sent to mark time and give spatial cues to the audience. 
Additionally, the instruments are all amplified, and their 
sound is processed and sent through the loudspeaker sys-
tem. A motion tracking system placed within the piano 
affects the processing and spatial location the amplified 
instrumentals as well as the bell sounds. The placement 
and presence of the electronics is an integral component 
of the performance practice implantation, just as in the 
previously analyzed work.  

4.2 Performance Practice Implementation 

Ecclesiastical Utterances also uses a motion tracking 
system, although it tracks the gestures of the pianist ra-
ther than the onstage motions. I selected the piano to af-
fect the electronic sound for several reasons. First, the 
piano is similar to an organ in the way it is performed, as 
the performer depresses keys to achieve a musical result. 
The dynamic variance of the piano is a humanizing char-
acteristic, however, so it cannot be classified as a fully 
centrifugal instrument. Additionally, the piano is the in-
strument in which the performer is the most obscured 
from view, and the motion tracking system is placed in-
side the piano, which allows for tracking only when the 
hands are primarily hidden. The score also states that the 
piano is to be reversed during the performance, so that 
when the lid is open, the motion inside the piano is not 
visible. In this piece, I desired to have the visual relation-
ship between the motion tracking less present and obvi-
ous to the audience. Finally, the violin and cello are much 
more embodied instruments, in both the gestures that are 
made playing them, as well as how close the performers 
hold them to their persons. Therefore, the cello and violin 
in this work have no gestural connection to the effects of 
the electronics. The piano and the string instruments also 
serve a different functional purpose electronically; the 
piano sounds are spatialized in such a way that they pri-
marily blend in with and fade into the bell sounds, mak-
ing the piano a “venue” instrument rather than an “en-
semble” instrument. The violin and cello, in contrast, 
trigger both delay lines and the playback of samples rec-



 

orded during the live performance. The tracked piano 
motions affect parameters of the electronics, as well as 
some of the spatial characteristics of the bell and piano 
sound. 

 

  

4.3 Formal Analysis 

Ecclesiastial Utterances does not follow a dramatic nar-
rative in its implementation of performance methods. 
Rather, the performance method reclects the program. 
For example, the bell sounds that are almost continuously 
being diffused throughout the concert hall are used as a 
centrifugal element, which serves as a marker of both 
space and time in the composition, rather than an ensem-
ble component. The processed instrument sounds, how-
ever, are intended to serve as an aural extension of the 
instruments and provide a medium between centripetal 
and centrifugal performance. These sounds are linked to a 
physical motion that the audience is able to observe, but 
are temporally and geographically displaced from the 
motions made by the instrumentalists. Additionally, the 
motion tracking, which modifies both the instrumental 
sounds as well as the bell sounds, is always out of sight 
of the audience, making the modification of the electron-
ics an abstraction of centrifugal performance. The in-
strumentalists are always visible, but are not tracked. 
There is one exception to this, however, as the violinist is 
instructed to play into the piano during the final move-
ment. This has sonic consequences, as the piano becomes 
a resonant body for the violin sound, and it affects the 
electronics by becoming another element of the motion 
tracking system. It also changes the performance method 
used by the violinist from entirely centripetal to centrifu-
gal, as the violinist is then completely out of view of the 
audience. Ecclesiastical Utterances, therefore, while us-
ing these methods very consciously, uses them as a 
means of creating ensemble dynamic and presence rather 
than constructing a narrative. 

5. FOR FURTHER DISCUSSION 
The above-mentioned methods are but a fraction of the 
possibilities available when considering how to effective-
ly compose for the difficult genre of live instrument with 
electronics. However, it is an approach that has not been 
extensively used yet, at least not with such deliberation, 
and therefore presents a good opportunity for research 
and discussion. While it is difficult to imagine instru-
ments and electronics coexisting seamlessly in the con-
cert hall, we must also consider that such discussions and 
oppositions were once made regarding combining record-
ed sound and synthesized sound [11], which are now 
combined in electroacoustic works consistently. The 
body of works for live instruments and electronics con-
tinues to grow, and as researchers and composers become 
more scrutinous over the works that are created from a 

creative and performative standpoint, the quality of work 
can only improve. 
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