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PRAGMATIST IRONIST ANALYSIS AND (RE-)EMBODIED
INTERACTIVITY: EXPERIMENTAL APPROACHES
TO SENSORBASED INTERACTIVE MUSIC SYSTEMS
INSPIRED BY MUSIC ANALYSIS

Joshua BankMailman

Why is musical embodiment important? Often we hear discussions aboatethe

of embodiment in how music, so far, has been madesambstly experienced.

This idea of music embodiment is analogous to one of the two interpretive
approaches to performance that Arved Ashby distinguishesbsolute Music
(2010)! Borrowing ideasfrom William Jameg1907f andUmberto Eca1992),

Ashby contrasts pianist Arthur SchnabelOs approach to interpretatioBlenn
GouldOs, remarking that OSchnabel recordings and Gould recordings diverge not
only in the manner oifnterpretation, buteven in their apparent purpoSe.
Interpreting Beethoven sonatas, for instance, Schnabel strove to realize the Otrued
intentions of the composer, while Gould more open-eigdethrough
experimentation probed the Otrpesibilitiesof each composition. As Ashby
explains, in JamesOs view Othe rationalist notion of truth involves copying as
closely as possible a fixed reality that is Ocomplete and ready-madealfrom
eternityO®&This describeschnabel®s approagthich seems fueleby a sort of
metaphysical imperative @redo.By contrast, James describes arsttumental

theory of truth® B which he catagmatistt Owhere ideas become true only Oin

so far as they help us get into satisfactory relations with other parts of our
experienceO0his describes GouldOs approacherformance, in whicthere is

also a parallel tdDavid Lewin®$1969, 1987) approach to music analysis
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Richard Rorty (198%)calls this arironist position, whichis a way of practing

or asserting pragmatisniconist means a perpetual roving through ever new
means of formulation, never being willing to settle permanently on any one
formulation about matters deemed most important. This ironist position means:
each theory about things, each analysis, or even each language for articulating
such theory or analysess regarded nots an end in itself, but rather as
springboard for further inquiry and reformulatidn.

This contrast of approaches (SchnabelOs metaphysical rationalism versus
GouldOs pragmatism or Rortyan irony) parallels the contrasting approaches to
music embodiment | discuss in this essay. [Hber sections of the essay explain
how and why | pursue one of these two approaches. Although the predominant
orientation to music embodiment has beatonalist (emphasizing targeted and
stable aspects of musicality), my work advocatespragmatist-ironist-
experimental(PIE) orientation to music embodiment (emphasizing flexible and
progressive musicality), an approach that seelexpandandextendhow music
is embodied.

SchnabelOs Rationalism GouldOs Pragmatism

Ratioraig music embodiment Pragnaig music embodiment

Figure 1. Comparison between ratioratdpragmatist approaches to
performance and to embodiment

As | explain below, my own way of pursuing this (PIE) starts from music

T e

8 Richard RortyContingency, Irony, and SolidarifCambridge 1989). B
® Kevin Korsyn (2003) originally presented this Rortyaterpretation of David LewinOs work.
See Kevin KorsynDecentering Musi¢Oxford, 2003).

! 29¢



analysis and listening, using these as a basis for theorizing and syategnati
which serve as a basis for developing interactive music technologies whieh, w
used, alter, enrich and extend how music is embodied, which finally feedsoback t
enhance what we hear when we just lisfefor instancea fluctuating quality

that is initially only vaguely sensed when listening can be formalized
guantitatively and then programmed into an interactive music system as a
parameter that can be manipulated spontaneously by a performerOs body. This
enhances both the performerOs and the observerOs sensitivity to this fluctuating
quality, even in other subsequent music listening situations. (For this reason

of the systems 10ve developed is actually ca&fledations This and another
system | developed calléduxNOISationsare discussed below.)

Thus | contend that the pragmatist-ironist-experimental approach to music
embodiment can both propel and be propelled by the more cerebral and sedentary
activity of music analysis. | am proposing that what is discovered in, oredspi
by, analysis be implemented in interactive systems so that thegatsnsan
become a part of how music is embodied. This, | argue, experimentally extends
and enhances musical embodiment, extending possibilities for artistic éxpress
and feeding back to enhance mere listening and analysis.

To appreciate this endeavour and its motivation, it is important to
understand how and why, in regard to music embodiment, it swims against the
tide of the prevailing orientation. This will also clarify why | call my e
pragmatist-ironist-experimentgPIE).

Rationalist Orientation to Musical Embodiment and Research Exploring
Musical Gestures as Ostensible Cultural or Cognitive Universals

From an epistemological perspective, the rationalist orientation to music
embodiment is a quest for invariant truths that underlie music. The questfeeds
desire to pinpoint the inherent Onature® of rMudithen the quesfor the
invariant or inherent Onature® of music embodiment is empirical, as is,oitten i
LI e e e e e e e e e

9 The largescale receptivereative feedback process is explained and demonstrated in Joshua
Banks Malman, OCybernetic Phenomenology of Music, Embodied Speculative Realism, a
Aesthetics Driven TechnZ for Spontaneous Addisual Expression®erspectives of New Music
54/1 (2016).

1 An alternative is proposed by Andrew Mead, who explainsore flexibé view of the nature of
music (that its past and present nature arisesydesth interesting but by no means necessary
culturakhistorical accidents). He articulates concern over Otheeovist$ Would appear to seek
invariant truths that underlie mugit Andrew Mead, OCultivating an Air: Natural Imagery and
Music MakingOPerspective of New Musib2/2 (2014), 91118 at 93.



typically focuses on how music has been made and experienced. Within this trend,
some even go so far as to attempt to reduce musical meaning to physical
gesture’? More generally iere has emerged a whole industry of empirical
research focused opinning down (rationalizing) exactly how music is already
embodied and visualized lmgusicians, dancers, and others: an attempt to discover
the Otrue nature®O of music embodiment, for the sake of scholarly, artistic, or
commercial ends.

It is rational that emphasizing observation, stability, or what seem the
most Onatural®O musical behaviors, can enhance the development of musical
instruments, systems, or interpretive understanding, by inquiring into how bodies
typically mediate our relation to musical sound. Arnie Cox emphasizes that
listeners relate mimetically to the musical sounds they are hearingiry their
own past experience of producing the same or similandsdtiHe does argue
that musical embodiment is culturally mediated, not just innate, anchthetic
experience varies among individuals, cultures, and so on. Nevertheless, the
emphasis is on a natural process of embodiment, that is, on basic, naturad| habi
reactions, which can be studied empirically like other natural behaviours, even
culturally mediated ones which are not innatus Cox prioritizes the motor
actions used to produce sounds by acoustic means (because these are the most
pervasive, reliable, and therefore familiar), which is how CoxOs mimetic
hypothesis hinges on listeners® past experience. In so far as their past@xperi
is conventional, this leads to a conservative Viélv.assumes a predominantly
stable relationship between sound, body, and cognition, with past experience
being the de facto yardstick for what is considered natural

There are three other factors that interact with this: (1) the traditioead
) Platonist Ocrystal® world view of music and of cognition, one that assumes
musical experience to belagically closed syster? (2) the common experience
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12 5ee thaliscussion of Manfre€lynes andviarc Lemanbelow.

13 Cox explains how such mimesis may be explicit orlicitp Arnie Cox, OThe Mimetic
Hypothesis and Embodied Musical Meaning@sicae Scientiagés (2001), 195209.

1 yet CoxOs thesis is also consistent with (suppbeshbre progressive viewhat is, &hough
listeners typically relate mimetically on the basis of conveatinrusical practicesbviously, this
doesnOt preclude the possibility of being influenced by less conventionegwiriegractices as
well, as explainedurtherin note56.

15 |gnazio Licata and Gianfranco Minati, OCreativity asnitivg Design: The Case of Mesoscopic
Variables in MetaStructuresO, in Alessandra M. Corrigan)(&teativity: Fostering, Measuring
and Contextg§New York, 2010), 95107, http://cogprints.org/6637/1/CreativityasDesign
NOVA.pdf. Licata and Minati consider a systéogically closedif (1) the relations between its
state variables can be completely described; (2)dotien between the system and its
environment can specified to any level of precision; and (3) esatould represent the
evolution of the system. They propdbatlogically open systentsetter model creativity,
including the design of Omesoscopic levels of description for reprgsertioesses of emergence
of detected propertiesO, an activity that occurs in some musisemaluch as my own (Joshua
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that music elicits emotion; and (3) the strong urge to understand scielytifical
emotions in general are triggered or swayed. Perhaps not surprisingly in the recent
research trends alluded to above (and discussed more below), we find a sort of
Olove triangleO or sympathetic vibration between music, embodiment, and emotion
b a dangerously tantalizing perfect storm.

For example, Tom Cochrane writes that Ovia a variety of resources (such
as rhythm, timbre, melodic line), music is able to resemble the dynamic a
visceral qualities of bodily feelings ... [and] music can potentially play dhees
role as bodily changes in realizing the musicianOsi@mbistate Sin the last
century, even Andrew Mead argued for Okinesthetic empashg® aspect of
musical understanding.But it is another thing to argue that musical meguign
exhausted by, or is primarily reduced to, emotional or bodily expression. And
indeed just this threatens to become a reactionary cross-disciplinary orthodoxy.
The recent trends seem aimed at showing how body motion, music, and emotion
are all codes for one another b a stable cross-modal system of mutuakpames
holistic language of emotional communication tracked by a dedicated mechanism
in the brain, a cognitive Rosetta stone.

As examples of such recent trends, | have in mind approaches that stress
musical gesture based on ostensible cultural or cognitiiversals® Some of
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4/1008 (2014); Rolf Inge God¢y, OMekdimetic Music Cognition@,eonardq 36 (2003), 317
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and J. Sundberg (edsBProceedings of the Stockholm Music Acoustics Conferé8MAC)
(Stockholm, 1993), 1285; Mark L. Johnson, OEmbodied Musical Meanifilgéhry and Practice
22 (1997), 95102; George Athanasoplas and Nikki Moran, OCre§aultural Representations of
Musical Shape@mpirical Musicology Reviewd/3-4 (2013); Genevieve L. Noyce, Mds
KYssner, and Peter Sollich, OQuantifying Shapesematical Techniques for Analysing Visual
Representations &ound and Music&mpirical Musicology Reviewd/2 (2013); Robert Fulford
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Rehearsal Talk by Performers with Hearing Impairm@@Empirical Musicology Revievs/1
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this research relates to quasi-innate, unreflective, or uncritical, understaoflings
musical performance in terms of neurophysiofdgy conscious conception of
shaping?® Other research considers the possibility of aeetientOsign language®

of musical gestures.All of this research emphasizes stable, predictable &spec

of musical embodiment, from observing how it Onaturally® occurs, in the absence
of proactive intervention. Such a loose clustering of research tendencies might be
characterized asbservational-stable-naturairiented, though this is by no means

a strict category or organized research prognam

Pat of what makes this rationalist line of thinking seem both innocent and
attractive is that precedents can be found in the artistic pedagogic#blpsmaf,
for instance, Dalcroze Eurhythmics, and aRadolph LabanOs theof$ of
movement for dance, which focuses on the role of appaffemt exerted within a
space B a supposed natural correlation between physical effort and sonic
intensity?® It proposes Oeffort [as] the origin of any humanlpoavement E [a
concept that] tries to capture the mental attitude of the movement, such a
intentional and motivational aspect8 @Effortful interactioni® now even being
proposed as a paradigm for designing digital musical instrurfrents.

In terms of intellectual history, it is an odd twist of fate that tleeme
impetus to universalize music through the body seems frighteningly perennial in
the early twenty-first century. Recall that the inclination to fashion a rgave
rational basis for music traces back to Plato, and Pythagoreans before him, the
collateral damage being that it disparages what it cannot unify. The Haliiha
this Pythagorean-Platonist rationalization was its disembodiment, whose
exclusionary rigidity Embodied Cognition theory set out to discredit, or
counterat *° Now the tables have turned but, disappointingly, tistavis
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narrowing again, only from a different angle. Embodiment threatens to be the new
universalizer.

The universalizing of musical gesture is an important example. As Marc
Leman explains: O[tlhe sensorimotor basis of gestural communication may
account for the fact that music from a largely unknown culture in Africa, for
example, can have a meaning for Western listeners. This meaning then draws
upon gestural forms of communication which can be picked up because the
physical constraints of human bodies are univef3dlénan also writes that
Ocorporeal articulations may be seen as an expression of a corporeal
understanding of music as intentional beiffg.O

Such possibilities and priorities spawn initiatives such as Roéf Gayloy
et al.0% statistical study ofsound tracings free-air movement of the hands
imitating the perceptual qualities of sound (participants were instructexbve
as if they were making the sound), research supporting the hypothesis of Ogestural
sonic objects®. As Lemart! explains it, this embodied approach to music
semantics suggests the body as mediator between external stimulirehduch
that a semantics of music arise from a consistency in the way relaies to our
bodies, based on gestural affordarite$ musical sound, which are based on
motor equivalence between souritls.

Even the emotional power of music has been attributed to such gestural
bases of music. David LidovOs (20@d&ory** which draws on Peter KivyOs
(2002* synesthetic theory of musical expression, suggests thgitahgestures
reflect aspects of neurological emotional responses. As Oded Ben-Tal:puts it
Oeach emotional response has its own neurological process or Odynamic
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envelopeO® Furthermore Manfred ClynesOs Osentic fotmes® assumes a
predefined set of forms, as Ben-Tal explains. OThese, according to Clynes, are
dynamic shapes expressing emotions directly without symbolic transformation
[Clynes & Nettheim 1982, 51]. The forms were derived from tracing finger
pressure on a touch-sensitive device (sentograph). These were subsequently
translated to the auditory domain through mapping of the shapes to both
frequency and amplitude of an oscillatdr By this thinking, expression in music

is not so much formulated by the agential actions of creative musicianmahoert

is transferred directly to listenersO minds through almost involuntary physical
actions of musicians (composers and performers) who serve passively as mere
conduits.

The supposed direct links between sound, physical gesture, and emotion
have prompted virtually a feeding frenzy in the field of Music Information
Retrieval (MIR), with God¢y and Alexander Refsum Jensenius suggesting that
bodily motion can link musical score, acoustic signal, and aesthetic regponse
each other, so that body movement could be used in Osearch and retrieval® of
music® This is taken as a call to arms by Kristian Nymoen, Besgp@aramiaux,
Mariusz Kozak, andlim Torresen who Obelieve sormgrinsic action-sound
relationships exist, and thus it is important to continue this researchdowaa
cross-modal platform for music information retrievalO.
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Such Ointrinsic action-sound relationshipsO would help some designers of
new interfaces for musical expression suchRaslrigo Medeiros et al’® who
worry that Omeaningful connections between musician actions and the generated
sound should be provided to the audience. The emotional exchange and
communication between the performer and the audience is an important factor in
the performer satisfaction EAn] audience ... can get frustrated by [a] lack
Oobservable primary causationOO which is called OtransparencyO. There has even
been an effort to develop digital Oubiquitous instrumentsO (Ubls), which are apps
whose operation is Onatural and obvious to anyone interested in performing or
composing music on mobile phoné&Similarly, interactive systems have been
designed based on, for instance, excitation model” whereby the system
requires input of more physical energy to produce sonic output of greater
amplitude, speed, or density, so the music produced consists of sonic gestures
correspondingsstraightforwardly as possible to performers® physical ge&tures.
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Some of these are legitimate concerns for the commercial music industry
that happen to converge with rationalist-metaphysical philosophical tendencies.
Indeed, the inclination to focus on self-evident universal codes of musical
meaning appears to have gained new impetus. The impetus is spurred by the
advance of embodied music cognition studies, which grants more importance to
the body, which is presumably less malleable than the mind. From thitrain
thought it would follow that the limited fixed attributes of the body are the
primary sources that condition what music can exist and how it can be understood
or appreciated, and that therefore those limitations should be the focus of the
study of embodied music cognition.

Rationalist vs. Pragmatist Embodiment

Above and beyond mere entrepreneurial agendas, belief in the intrinsic value of
such invariant truths is, in the end, a metaphysical stance that perhapsdught
resisted. Not only does it run the risk of limiting what may or may not be tedimit

as music,” but it also serves as an instrument of conformity and
marginalizatiorf> For if music and the body are primarily expecteddevary in
predefined ways, the potential multidimensionality, the potential hyper-
counterpoint, of audio-visual embodied music experience and expression is
reduced. To fetishize the OnaturalQ is to clip the wings of artifice.réict®aiur
aesthetic horizons.

The Onatural® has never been an effective limit on artistic expeiimentat
Though art uses reason, it need not abide by a rationalist approach to music
embodiment. While many may be most interested in observing the most OnaturalO
ways music is embodied, others may be most interestexbisndinghow music
is embodied, extending the role of embodiment in changing the way music is

T e

** This is the danger that Mead (OCultivating an 8&warns of regarding the seekiofy

invariant truths that underlie music.

“5In OCritical Ontology for an Enactive Music Pedagogygtibn, Theory and Criticism for Music
Education(in press) D. Van der Schyff, A. Schiavijcand D. J. Elliot explain how an uncritical
embrace of detached OreasonO, fetishizing of technology andspriagtes modern world has
taken an ominous turn where, lderbertMarcuse puts it, Orationality is being transforrenoh fa
critical force intoone of adjustment and compliance. Autonomy of reason loses its meartigg in t
same measure as the thoughts, feelings and actions ainmsehaped by technical requirements. ...
Reason has found its resting place in the systenstafidardized control, pdoction, and
consumption®. Herbert MarcuS@me Social Implications of Modern TechnoloBgchnology,
War andFascism: Collected Papers of Herbert Marcuse Volume,@d. David Kellner (London,
2004), 49.
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made and experienced. My work therefore advocates, as explained above,
pragmatic-ironist-experimentabrientation to music embodiment, seeking to
expandandextendnow music is embodied.

Although much music cognition research on embodiment has focused on
stable universals there is also significant research supporting the ijebarthagh
embodied cognition, the mind adapts to and learns new correlations through
experiencing or observing appropriate feedback B a process asdlediative
learning and often, more specificallkinesthetidearning. This affects, or ought
to affect, the design of interactive music systems. Rather than getengctive
music systems to adapt to what is easiest or natural to perceivat{tmle of
research projects discussed above), the pragmatist-ironist-experimental
orientation considers interactive music systems as creative constructions
exploiting and exploring how embodied cognition is flexible. Such constructed
interactive music systems enable experiences that prompt embodied cagnition
progressbeyond where it was before experiencing the particular system. The
progress arises froassociative learning®

Associative Learning

As Pieter-Jan Maes et Hlexplain in their study of action-based effects on musi
perception: Othrough systematically repeated experiences, sensory events are
associated with particular motor acts and excitatory links between both are

T e

6 Maes et al., OActidmased Effects on Musi®erception®; Krueger, OAffordances and the
Musically Extended MindO; Wilson, OSix Views of Engab@ognitiond; Jessica Phillipaver

and Laurel J. Trainor, OHearing What the Body Feels: Audioryoding and Rhythmic
MovementOCognition 105 (2007), 53316; PieterJan Maes and Marc Leman, OThe Influence of
Body Movements on ChildrenOs Perception of Music anitimbiguous Expressive CharacterQ,
PLoS ONES8/1 (2013): e54682; Lawrence W. Barsalou, OGrounded Cogniiomi) Review of
Psychology 59 (2®8), 61745; Lawrence W. Barsalou and Kajka Wienrktastings, OSituating
Abstract ConceptsO, in Diane Pecher and Rolf A. Zeamn),Grounding Cognition: The Role of
Perception and Action in Memory, Language, and Thaufitew York, 2005), 12%3; Katja
WiemerHastings, Jan Krugand Xu Xu, Olmagery, Context Availability, Contextual CGomist

and Abstractness®roceedings of the 23rd Annual Conference of CagniScience Society
(Mahwah, NJ, 2001)11349; Evan Thompson and Francisco J. Varela, ORaBibodiment:
Neural Dynamics and Consciousnedsénds Cognitive Sciencg/10 (2001), 4185; William F.
Thompson, Phil Graham, and Frank A. Russo, OSeaisi erformance: Visual Influences on
Perception and Experienc&@miotica156 (2005), 2027; Michael Schutz, and Scott Lipscomb,
OHearing Gestures, Seeing Music: Vision Influences Redcdione Duration@erception36
(2007), 88897; Jay Juchniewicz, OThe Influence of Physical Movement on the Rerceft
Musical Performance®sychology oMusic 36 (2008), 41727.

*"Maes et al., OActidmased Effects on Music Perception@, 3
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created, resulting in the development of Ointernal modelsO E sensory-motor
relationships, and the integration of these relationships into internal mbdels t
may influence perceptual processes and accordinglyestmpmusical mind®
How can this happen for the observer-spectator? OStudies [show that] E merely
observing E body movements can help selectively direct attention to certasn cue
and accordingly to impose a certain structure onto the musicE [and] alter
aesthetic judgment§’0

With appropriate feedback/feedforward involving Oiterative cycles of
motor entrainme@®® and hardware-software development, the performer-
operators (and observer-spectators) of an interactive music system may, according
to the common coding theqryt experience perceptual binding? due to
sensorimotor coupling B a close coupling between perception and Astidiaes
et al. explain, the Otheory states that the planning or execution of anaaadion,
the mere perception of the (multi) sensory consequences of that action, are
similarly represented (coded) in the brain, thereby recruiting both sensory and
motor brain areasO and thus exemplifying Heba@ Oneurons that fire together
wire together® Related to the Aristotelian law of contiguitguch perceived
Ocontingency®6r statistical covarianceds central togrounded cognitiofi* Such
effects perhaps result from the compounding of Oupward causationO and
Odownward causatioffO, whereby consistent cross-modal contingencies are
learned and then successfully enjoyed in the observer-spectatorOs subsequent
experiences?

T e

“®Ipid., 7.

**1pid., 8.

0 Krueger, OAffordances and the Musically Extended ®jrid03.

*LW. Prinz OA Common Coding Approach to Perception and Action®, in O. Neumann and W
Prinz (eds.),Relationships Between Perception and Action: Currentrédgghes(Heidelberg,

1990), 167201; Bernhard Hommel, Jochen MYsseler, Gisa Aschersleben, and Wdfiang
OThe Theory of Event Coding (TEC): A Framework for Perceptidmction PlanningO,
Behavioral and Brain Science?4 (2001), 84%87.

*2Thompson and Varela, ORadical Embodiment.

> Maes et al, OActidmased Effects on Music Perception®, 2.

** See BarsalouQGrounded Cognition®. Such effects perhaps result froontipeunding of
Oupward causation® and Odownward causation® (ThompéarelandRadical EmbodimentO,
41821) whereby consistent creasodal contingencies are learned and then successfujbyed

in the observespectatorOs subsequent experiences.

> Thompson and Vate, ORadical Embodimem®8-21. In regard to embodied cognition,
Oupward causationO (botigh is neural activity influencing cognitive operations and
phenomenological experiencddgal organismenvironment phenomena); Odownward causation®
(top-down) is environmensituated conscious cognition affecting local neursvig.

*% This is also supported by CoxOs (2001) statemeutatitove: that listeners relate mimetically to
the musical sounds they are hearing, by using their own past experigroelaéing (or in this
case observing) the same or similar sounds. Except now, cyyeiallare no longer assuming
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The role of physical instruments and other interactive technologies is too
great to ignore. As the radical embodied cognitive scientist-philosopher Anthony
Chemero puts it: O[ijnteracting with technology alters and extends your lived body
[Eoften forming a synergyE], just as happens when a blind person uses a cane to
cross the street or when you feel the street through your bicycleE [T]hese
[extended] human-tool synergies are real-time alterations of the lived body [Ein
that theE] participants and tools they are using competently form temporarily
unified systems>0

According to grounded cognition theory, the role of introspection cannot
be discounted. This implies that neither can we ignore activities ssich a
improvising, composing, and dancing, because these are conditioned by Ooff-lineO
introspection, Qinternal statesO, and Ointernal modelsO as well astibodijly a
hence the involvement of such cognitive phenomena as Oupward causationO,
Odownward  causationO, inverse  models, forward models, and
feedback/feedforward cognitive systems. These contribute to our experiencing
and learning of the dynamics of our environment, whether natural or artificial.

Interactive music systems (IMSs) are technologies for experiencing cause-
and-effect. Yet there is no reason an interactive music system miesigeed to
emulate obvious cause-and-effects, i.e. those to which we are alreadpmeclst
Instead they may strive beyond the obvious and habitual for the sake of expanding
oneOs awareness, challenging oneOs imagination. This is the experimental
pragmatist approach to musical embodiment, which resonates with RortyOs (1989)
ironist concept as applied by Korsyn (2004) to the music analysis endeavors of
Lewin (1987). LewinOs work is ironist in that he seemed to view each arzalysi
each theoretic formulation not as an end in itself but rather as a springboard for
further inquiry. Like Gould in regard to performance, Lewin neither insisted on,
nor aimed for, a single definitive analysis, which would, for instance, try to
account for everyoneOs experience. He aimed for and achieved analyses that
expand peopleOs experience of the music, including his own.

T e e e e

conventional experience of music making. Listeners can relate mimeticathe basis of
unconventional music practices they have experienced as well.

" Anthony Chemero,Synergy and Synaesthesia(amia Martin (ed.)Mirror -Touch:

Thresholds of Empathy with A®xford, 2017, 17790, at 183.

*8 Barsalou andViemerHastings, OSituating Abstract ConceptsO Wiklastings et al. Olmagery
Context Availability, Contextual Constraint and AbstreessO; Barsalou, OGroundagh@ionO,
Thompsorand Varela, ORadical Embodimeai®-21 .



As remarked above, | contend that the pragmatist-ironist-experimental
approach to music embodiment can both propel and be propelled by the more
cerebral sedentary activity of music analysis. What is discovered in, aeth$y,
analysis can be implemented in interactive systems so that tmeghts can
become a part of how music is embodied. This experimentally extends and
enhances musical embodiment, increasing possibilities for artistic sxpres
listening, and analysis.

| have approached this by developing sensor-controlled interactive
systems that enable the spontaneous control of music-generating algorithms by
moving your body. To date | have developed two such systems, with the help of a
collaborator (Sofia Paraskeva). The systems, callEthxations and
FluxNOISations employ an infrared video camera with motion tracking
technology and wireless sensor gloves. Together these provide a constant stream
of input data detailing the position of the body in three-dimensional spacell as we
the relative positions of body parts such as elbows, shoulders, wrists, feet, head,
and so forth. As illustrated in Fig. 20s diagram, this stream of data riéeds i
music-generating and graphics-generating algorithms that | have programmed. In
other words, at all times, the system is aware of the x, y, z coordmfatbe
single performerOs left elbow, left hand, left foot, right elbow, right hand, and so
forth, and the position of the torso in the room. Based on this input, the system

video projector

. Kinect video monitor
perimeter (infrared video camera)
of infrared
camera range
«lly

>~
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PrimeSens@penNI
NITE middleware
OScCeleton

sketch
) OSCmsg’
serial .
perimeter perimeter
of infrared of infrared
MAX msg$

camera range camera range
~a
RTcmix
score script

<)

Figure 2. Hardware / software setup for interactive systétngations(Mailman
& Paraskeva 2012) arffluxNOISationgMailman 2013), same setup for both.
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enables rhythmic, timbral, textural, and pitch related qualities of the masic

well as live graphics, to be steered spontaneously by the body movements of the
performer. An example of this is my improvised audio-visual wedidntreal
Comprovisation No.{2012)>° captured on vide®

Inspiration and Systematizing Prompted by Analysis of Music Compositions

Now | will provide some examples of how analysis of musical works has idspire
various aspects of th&luxations interactive system. Listening to and then
analysing the tenth movemertdagio serenpof Elliott CarterOs Fifth Quartet |
noticed that the composerOs pre-compositional plan causes, on the surface, a
gradual change in the interonset times between attacks. | encourage theareade
listen to this short movement.

If one were to listen to 0:25 to 1:03, focusing solely on the time interval
between successive attacks, and place lines corresponding to thesenpoms i
it would look like Fig. 3*

The lines start somewhat evenly spaced, and then gradually bunch up into
clusters. This visualizes the aspect of the composite rhythm | am #s&irepder
to listen for. The interonsdimes gradually change from relatively smooth and
evenly spaced to more volatile and clumped. This flux of interonset rhythm gives
dynamic form to the excerpt, and indeed to the entire movement.

Fig. 4 shows the fluctuating range of interonset intervals, oscillating
smoothly back and forth between similar and divergent. Roughly, the spans
centring on 0:07 (m.251), 0:35 (m.258), 1:23 (m.267), and 1:58 (m.276) have
relatively similar interonset intervals and those around 0:23 (m.255), 1:03 (m.263),
and 1:37 (m.276) have more divergent interonset intervals. The latter can be
called rhythmic volatility, as opposed to rhythmic smoothness. (This
fluctuating rhythmic

T e

*9 The video ofMontreal ComprovisatiorNo.1 is accessible on vimeo at
http://vimeo.com/fluxations/mc1.

€0 More details of théluxationsinteractive system are explained in Joshua Banks Mailman,
Olmprovising Synesthesia: Comprovisation of Graphic$/asitOleonardo Electronid\imanag
19/3 (2013), 2584; and Joshua Banks Mailman and Sofia Paraskeva, OContinuous Movement,
Fluid Music, and Expressive Immersive Interactive[®logy: The Sound and Touch of EtherOs
Flux®, in Osvaldo Glieca and Marilyn Wyers (e@®o)nd, Musicand the Movinglhinking Body
(Cambridge, 2013).

®1 An audiosynchronized video illustrates this flux. Use passvimrdyat the following:
http://vimeo.com/fluxations/carterqtStenflux. The timings refer toAfditti Quartet recording:
Auvidis/Montaigne782091 (1998).



027 1:00
Figure 3. Graph indicating the interonset times of the composite rhythm of a
passage from Elliott CarterOs Quartet No.5, movement 10. Their spacing becomes
increasingly volatile, that is, less evenly spaced, more clumpy.

Flux of Interonset Intervals in Carter's String Quartet No.5, mo
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Figure 4. The fluctuating range of interonset intervals in the entifm@@ement
of CarterOs Quartet Ng!5

volatility can be measured as the standard deviation of interonset timek, is/
helpful for music analysis but not the main point here.)
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This somewhat obscure but relevant, fluctuating musical feature (rhythmic
volatility, which is the divergence of interonset intervals within a tapan) can
be
(a) (b) (c)

Mode 1 rhythmic controlthythmic sparseness Mode 2 rhythmic controlpulse speed

NI —A

ecreasingulse spéeeceleration)

>

Increainghythmic spareser
with the pulse held constar

't

LLEEEEEEEE LA EECEEEEEEELEEEEEEEE L @ FEE AL

—_— —_—
time time

Figure 5. (a) wrist-mounted flex sensor controlling rhythmic flow; (b) flux of
rhythmic sparseness as a simulation of flux of interonset volatility, and (c) flux of
pulse speed (interonset speed)

controlled by the body, by allowing the body to control the degree of rhythmic
volatility. The feature is algorithmically simulated by controlling the lik@od

that randomly chosen onset times go unarticulaasdjsualized in Fig. 5(b). |

call this rhythmic sparseness. In the figure, going from bottom to top, the
underlying pulse remains at the same tempo but the volatility is incgeasi
because the increase in sparseness is achieved stochasticalig, thabugh
increasingly probable omission of randomly selected pulse points.

This leads to an important issue for fully embodied music interactivity. In
the Fluxations interactive system, rhythmic volatility (vs. smoothness) is
controlled through flexing the wrisgs shown on the far left in Fig. 5(a). This
could have been mapped differently, vice versa, for instance. Yet the mapping
decision was principled, not arbitrary. When designing a full-body interactive
system, it is crucial to keep in mind the ability of parts of the bodyamtain
certain positions (as distinguished from more visually conspicuous positions
which require more effort or strain) and which states (qualities) in the rhusica
stream one wants to be able to maintain (as distinguished from muateal that
are more marked for contrast). The more effortless body positions have to be
mapped to more regular musical states in order for the system to function in a
satisfactory way. Likewise the more visually conspicuous and effortful positions
are mapped to states (qualities) used for contrast, that is, as aidistiram the
norm. In between these extremes, the system interpolates linearly, expbnential
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or by some other smooth monotonic (non-backtracking) function. It is designed to
be both ergonomic and appropriately theatrical.

Consider again the positions of the wrist; notice that it is far e@asheid
oneOs wrist in straight position (bottom picture) than in the extreme bemdrpositi
(top picture). Thus the straight position is mapped to the less marked, default
musical state of a steady pulse. By contrast, the backward fldresifigxior)
wrist is visually more conspicuous and effortful and thus mapped to the more
marked irregular musical state of syncopation, that is, rhythmic volatility. (Effort
and bodily constraints are considered merely as indirect factors rather than the
main focus.) The important point is that a fluctuating quality (in this tase
such qualities) was (1) initially discovered through listening, (2) corroborated or
verified through analysis, (3) systematized quantitatively (the rhytkolatility
of any span can be modelled as the standard deviation of interonset inteneals), a
then (4) programmed into an interactive music system as a parametearnttg c
manipulated spontaneously by a performerOs body.

There are also interesting issues to consider in regard to how default (more
relaxed) versus marked (more exerted) states of the body might be mapped to
various musical states, as well as the consideration of maintainlagsatsome
basis of consistency when multiple mappings are at play. In a different mode of
operation ofFluxations(which the performer can switch to and from in real-time),
the wrist flex controls the speed (the tempo) of regularly spaced ocasstgwn
on the right in Fig. 5(c). In this case the straight wrist is mapped téasiest
tempo (smaller interonset intervals) and the backward fledebiflexior) wrist
is mapped to the slowest tempo (greater interonset intervals), whilmaatiate
positions are mapped to intermediate speeds, on a linear scale bdiedao t
extremes. The rationale for this mapping is slightly more complex atistiesa
two criteria simultaneously. One consideration is that the flexed wnssually
more marked and more effortful so it might make sense to map this to the fast
speed, which is marked in the sense of having more energy. Alternatively, the
backward flexeddorsiflexior) wrist could also be seen as a signal for halting, or
slowing down, with the straight wrist as a sign of motion forward. Furthermore,
the extreme slowest speed chosen for the system (about 1.5 seconds) cannot be
used as a default for any length of time as it would be musically unimerést
continue algorithmically generated music at such a glacial pace for hareat
minute or so. Therefore, the slow tempo would not be optimal as a default, and
thus should be assigned to the backward flededs(flexior) wrist rather than the
straight one. Finally, this mapping also allows some basis for consist&hahev
mapping for rhythmic volatility, in that both mappings have sparser temporal
density correlating to the flexed wrist and more concentrated temporal density
correlated to the straight wrist.



One additional point should be stated outright: the continuity or
smoothness of the bodyOs motion in space is mapped to continuous (smooth)
differences of magnitude in the stream of generated music, whether these
magnitudes are probabilistic (as in rhythmic volatility) or deterministic épuls
speed).

Viscosity of Texture
Let us consider another example, this time relating to texture. In higtémiand
then analysing Robert MorristdsConcert(2001), shown in part in Fig. 6, | found
that its beginning and ending change texture smoothly from very viscous to very
fluid and back, which means from a preponderance of long duration notes to short
duration notes to long ones again. The change from viscous tasflegén in the
score, in Example 1, from m. 1 to m. 29. The span mm. 2-4 is especialysjs
the span mm. 23-29 especially fluid. The textures of the passages in bétween
4-22) fluctuate in an intermediate state between these two relative extfemes.

| devised the following equation to model these textures. Whésehe
duration of an event (such as a note) within a paheviscosityis the sum of
the squares of the durations of all the notes in the span divided by the sum of the
durations of the spafi:

()

ViscosityS) = e!' s
11
el'S

T e

%2 This modelling of texture was first presented in Rty D thesis, Mailman;T&mporal Dynamic
Form in Musi®. It was also briefly discussediimore recent essaltailman, Olmprovising
Synesthesia0.

83 Viscosity of a texture emerges frometturational influence of all the events in a span of music.
Yet longer duration notes have less chance of ocgu(they have less opportunity to occur) so
their occurrence has to be counted that much more when computing ttkedeigerage. That is,
aparticular duration has to be weighted in inverse proportion to its opportaratcur. Its
opportunity to occur is the inverse of its own duration, thu§ &hd the inverse of this is just.

So the durational influence of each eveit its duratioru. weighted byu, (the inverse of its

relative opportunity) thusg! us which is (ue)z. The appropriately weighted average is then the

sum of these (ue)2 divided by the sum total of duration U,. I have previously discussed
el's el's

viscosity in relation to Crawford SeegerC)SNString Quartet¢shaal B. Mailman, OEmergent Flux

Projecting Form in Ruth Crawford SeegerOs QuartelJ@9Paper at Society for Music Theory

Conference, Indianapolis, Novemb&1D.
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Example IThree excerpts from the beginning of Robert Morris@oncert
(2000): (a) bars 1b4; (b) bars 17P19; (c) bars 23D29

In Concert (2000 Robert Morris
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Thus, instead of merely categorizing different textures, the equation models the
texture continuously as it changes, just as an attentive and open-mindeer liste
does. The flux of viscosity, as computed by the model taking the score as input, is
shown in Fig. 6.

Flux of viscosity in the firs¢ three sections of Flux of viscosity in the /as? three sections of
Morris's In Concert  (2001) Mottis's In Concerr (2001)
(a) 30 (b) 30
25 25
20 20
S 15 81
$ $
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Figure 6. The fluid form of the beginning and ending of Morfis@®ncert
(2000), depicted in terms of the textural vessel: viscosity. This is shown computed
measure-by-measure (top) and section-by-section (bottom).

This aspect of the texture is quantifiable and can thus be mapped to linea
(or otherwise quantifiable) motions of the body. Three sample textures are
visualized in Fig. 7(a) (left), thereby illustrating the quantitative naturdief t
aspect of texture. Since it is quantifiable in this way (as a contirquaudity), it
can be embodied: body positions and dispositions in continuous space can control
the degree of viscosity.

In Fluxationsthis aspect of texture is controlled by the downward versus
upward position of the body, as detected by infrared video and motion-tracking
software, and as illustrated in Fig. 7(b) (right). Notice that the crouched posture
(shown in the upper picture) is mapped to greater viscosity (less fluidity), whereas
the upright posture, even more so with an arm raised (shown in the lower picture),
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Textures with varying degrees of/iscosity yet all three Viscosity (vs. fluidity)

textures have the samattack densityand rhythmic volatility . rffected by crouching
(vs. standing upright)
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Figure 7. Fluxation® interactive control of texture: (a) Varying degrees of
viscosityinfluence the texture significantly. (Note that all three examples thave
same attack density and rhythmic volatility. (b) In the mapping usEbxations

viscosity (vs. fluidity) is controlled by crouching vs. standing uptight
!

is mapped to lower viscosity (greater fluidif§f)ln effect, the body moving lower
to the ground creates a more viscous texture and more upright a more fluid one,
with the more extreme staccato fluidity correlating to a hand raised abeve t
head.

As with the wrist mapping discussed above, this could have been mapped
vice versa. Yet, once again, this decision was principled, not arbitrary. One
moves through the room more easily in the upright position, compared with the

e iiaaanaazzeee A DTN

% As input for this parameter, the algorithm takeshbight of the highest part of the body, the
head or the hand, whichever is higher at that moment.
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crouched position. The changes of pitch collection (transposition and expansion)
that are effected when the body moves around the room (explained below) are
more readily heard when the texture is more fluid (less viscous); when pitches
sustain for a long time and therefore overlap, as in the more viscous textwres, thi
muddies their perception. Thus, as a heuristic, the mapping that was dmpsen (
for greater fluidity;down for greater viscosity) can be imagined as like being
immersed in liquid that is thinner and clearer toward the top and graduakgrthic

or muddier, toward the bottom. By moving and listening in this artificial yet
responsive environment, one is able to experience shifts of musical texture in a
embodied way, since one is using spontaneous movements of his or her own body
directly to effect those shifts.

Harmonic Space
Chords, or specifically pitch-class sets, are typically envisioned as arheng t
more abstract, or disembodied, aspects of musical experience. Yet thigfface
music, too, as informed by analysis, can be embodied through interactive system
design. Consider Steve ReictMlssic for 18 Musicianswhich goes through the
following shifts, each made smooth through gradual fading in and fading out of
constituent pitches:
(1) It starts with pitches D and A, as shown in Ex. Rahen
(2) gradually expands its pitch content on the cycle of fifths, first to inclu@.E
2[b-c] and then B and F# (Fig. 9g); it then
(3) shifts one notch clockwise at m. 21 (C# replaces D, as shotax 2[f-g]),
and then
(4) expands clockwise at mm. 37-45 to include G#, initially with D, and thén wit
C# Ex. 2[h]).
Meanwhile there is much fluctuation and duplication in registral (octave)
presentation of the various pitch-classes involved. All of this takes pidlci
the first minute or so of the piet®.

Not limited to the minimalist aesthetic, virtually the same proces
incrementakxpansioronthe circle of fifthsgovernghe opening olLisztO#Mephisto

T e

% There is also a virtually inaudible E in an inneroeiwhich becomes more prominent once its
voicing is doubled.

% An audiesynchronized animation illustrating these cyofdifths pitch-class shifts can be
viewed at http://vimeo.com/fluxations/reichmem using passworty.



Example 2. In ReichQdusic for 18 Musiciang1974-76), gradual

within cycle-of-fifths space
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Example 3In LisztOMephisto Walthlo. 1, gradual expansionithin cycleof-fifths space
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3
%
Figure 8. Circle-of-fifths harmonic space: Hollower to fuller harmonic) spaces
generated by the circle of's

Waltz No.1, as shown irEx. 3.5” 1tOs a panstylistic principle of pitch-based
dynamism (form-bearing flux) in music.

Fig. 8 diagrams the various cardinalities of pitch-class sets comprising
purely contiguous segments on the circle of fifths. These are the samela#tsh-
sets (assuming transpositional equivalence) heard in the Reich andxceszits.
Experientially these small and large cardinalities might be chamzaters
hollower versus fuller harmonies. In tHé&uxations interactive system the
cardinality of the cycle-of-fifths pitch-class set (the hollowness vs. fuliness
controlled, as shown in Fig. 9, by forward and backward position, with the far
back position narrowing to one pitch class (most hollow) and forward filling out
the cycle-of-fifths (becoming fulleff For instance when the performer-

T e

67 An audiosynchronized animation illustrating these cyofdifths pitch-class shifts can be
viewed at http://vimeo.com/fluxations/lisztmephistol using passwody.

® The Fluxationssystem has five other harmonic spaces besides-of:itths. (Wireless remote
control gloves enable switching between these spaces.) Eanbriiarspace is based on one of
the six interval classes. Each space presents a single pitch class whefotheepénproviser is
in the furthestback position, and presents the full chromatic when the perfampepviser
moves closer to the camera. Eacte, however, fills in its space differently, according to the
interval class it is oriented to. (One of them passes through the-tem&leollection, another the
octatonic, another the hexatonic, and so forth.) As mentioned above,a iKingred video
camera provides a stream of depth images of everything in itsredjgld; opersource
middleware parses this data to track the distantleeofiuman body from the camera, which
serves as a stream of input to the migginerating algorithm discussed &éer
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physical space (toward the depth-sensing video cdmera
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improviser is closest to the camera (at the bottom of Fig. 9) the emtamatic is
arpeggiated. Backing further away from the camera (moving upward on Fig. 9),
pitch classes are eliminated incrementally (hollowing out the harmony)tsibh¢ha
diatonic collection, then the Guidonian hexachord, the pentatonic, and so forth,
are arpeggiated, until only one pitch class is inaluidesuch arpeggiatiorfs The
performer-improviser can thus sculpt the chordal-harmonic basis of the music in
real time, accessing the same kind of harmonic basis that gives dynsortisen
Reich and Liszt excerpts.

Example 4. Entire diatonic collections shifting incrementally on circle™®f-5
space in Reich®&w York Counterpoir{fL985)

Abdiatonic collection T) Ebdiatonic collection
7
Q.QQ o%e
® O ® O
o o

% TheFluxationsinteractive system alsogsents live graphics/failman, Olmprovising
SynesthesiagCBpecifically, in parallel to the expansion of pitass sets the color hue space is
filled out as one approaches the camera. There isalgapansin of color hues (in this case from
shades of only blue, to purple and green, and thentaally to the full rainbow of hues. The color
diagram of this is online in Mailman, Olmprovising SynesthesiatinAtse following video clip
you can hear and s#fge change: http://vimeo.com/fluxations/cycleof5expand.
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In addition to expansions and contractions on the circle of fifths, circle-of-
fifth shifts (Ts/T; transpositions) of circle-of-fifth based chords create form-
bearing flux in ReichOs music. This occurs in Reisle@sYork Counterpoints
shown in Ex. 4. Within this flux, the predominance of common tones creates
continuity, thus smooth flux. In thEluxations interactive system, such shifts
(Ts/T7 transpositions) are achieved by lateral movement as shown in Ex. 5. As
one moves slightly in a lateral direction, the resultingTAd transposition
maximizes common tones (because the interval of transposition is the same
interval that generated the pitch-class sets being transposed). Thus theitgont
of physical space (the necessity of moving through intermediate positions to reach
adistant position) is used as a way to navigate an analogous aspecthudrtted-c
harmonic pitch-class space.

In these and other ways, thHduxations interactive system creates a
responsive and immersive world of audio-visual cause and effect. Although it
mimics some aspects of ordinary reality, it is not, and does not intend & be,
rational reconstruction of how music is typically embodied (for instance by
singing, dancing, playing an instrument, or Onaturally® visualizing music).
Therefore experience of this system (as participant or even as an observer)
expands oneOs repertoire of ways in which music is embodied, not just by
theorizing concepts, but by providing a new experience for the moving body.

A different systemfluxNOISationsenables control of three simultaneous
streams of noisy sound: percussive wood, percussive metal, and watery-papery-
pebbly sound (all of these being types of sounds that are more palpably material,
more tangible to the body, than the soundBlokationg. Fig. 10 shows some of
its mappings. Again, wrists, hands, elbows, feet, and torso position control the
sounds and graphi¢8The left hand and right foot control wood; the tigfand
and shoulders control metal. (This is different fré#hxations where the two
hands control different facets of one stream of sounds.) Hand distance affects the
granularity (separation or discreteness) vs. connectedness (overlap or blend)
within the watery-papery-pebbly stream. Separated hands produce separated
(discrete) pulsed sounds, which are made less separated and finally bletided as
hands come closer. The torsoOs lateral movement affects the watery-papery-
pebbly streamOs right-left stereo pan, whereas the torsoOs frontward vs. backward
position controls its tempo.

T e

"0 The following video clips each illustrate a graddainge in the connectedness in the watery
paperypebbly stream, in response to the change in distance of my two handsaftbrother:
http://vimeo.com/fluxations/watemdhttp://vimeo.com/fluxations/pebbles



Example 5. Circle-of-fifths pitch-class transposition kuxations effected
through lateral movement of the body (as detected by a motion tracking system
using a depth sensing video camera).
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FluxNOISationsis an immersive responsive environment that mimics
neither ordinary reality, nor the potentially communicative gestures of Dalcroze
Eurhythmics or Laban movement, nor even the default way we typically make
music or respond to music with our bodies. FurthernféitesNOISationamparts
musical embodiment differently thdfluxationsdoes (and they sound different,
as FluxNOISations presents non-pitched OnoisyO material sound). Although
neither system has been operated by many others besides mysaif state,as
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Height of left hand

Height of right hand Radius2of the Loudnessof wood
TONSSSV I symmetryOs percussive pulse
Radius1of the Loudnegsof nEell component ellipses Sl
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Figure 10. Interactive control of some ¢fluxNOISations@enerative algorithmic
input variables. Additional control variables not shown are (a) lateral movement of
the body (lefright pan of watenpebblypapery noise); (b) forwardackward
depth position of the body in space (pulse speed of wpehiglypapery noise);

(c) proximity of feet (lefiright pan of wood sound); and (d) fronted-profile angle

of shoulders (timbre of metal). All of these also control features of the graphics.

anecdotal evidence, that by moving in these immersive responsive environments |
have learned to associate certain musical processes, transitions,jectdries,

with certain movements of the body, and vice versa, even when | am outside these
environments. Moreover, sets of these associations are flexible in that | ca
mentally switch from one set to another, like switching between differentspoke
languages. Experience of the principled but unfamiliar and unrepeatable
multisensory hyper-counterpoint from these systems has indeed expanded my
horizons in regard to other music and other interactive art, including the analysed
compositions that inspired this work in the first place.

Resisting Conformity to Universalized Music Embodiment

Viewed in terms of a metaphysical notion of OtruthQ, interactive sgsteimas
Fluxations and FluxNOIlSations are hopelessly wrong-headed; they are
predominantly idiosyncratic in relation to established codes of music-body-
emotion correlation which have started to be rationalized as the unizersaif

! 324



musical meaning and music-technological progress. Yet there is amplddrasis
dissent against this rationalization. In discussing interactive syst8mmn
Penny explains that Osensors must be chosen correctly and calibrated torrectly
capture relevant environmental electro-physical variables and such datbanust
interpreted correctly E [to result in] output whose content, location and dynamics
makes sense to a user as a meaningful correlate ofaveirbehavior®But

literal or instrumental operations of interactivity are not the whole stargh S
seltevident operation Oone might argue, is exactly the opposite of what aesthetic
interaction ought to be B it should not be predictably instrumentakhiowid
generate behavior which exists in the liminal territory between pexdei
predictability and perceived randomness, a zone of surprise, of detry.

Penny defines virtuosic systems as those that strive for this liminal
territory. As Jonathan Harvey explains, fellow composers such as Brian
Ferneyhough are Qas suspicious of the isolated expressive gesture which directly
draws on well-established codes of signification, such as may be obtained through
flirtations with tonality, as he is of dance-like bodythms.& This exemplifies
art philosopher Arthur DantoOs argument that there is a distinction whereby we
view objects in everyday life with a Opractical attitudeO but in artwewkshem
with Opsychic distancéDTherefore, as Ben-Tal puts it, Owe view musical
gestures with g@sychic distancehat allows us to perceive both their expressive
and aesthetic aspects ... in the everyday, we treat most objects fsingpignally,
whereas in art they are objects of contemplatibA©Markos Tsetsos elaborates
in his exegesis of Plessnemshropology of sense©[o]nly humans perceive
things as having mentally detachable properties E Art aims at the mosiugh
exploration of the infinite possibilities of Ofree configuraticinéleé Gestalten
Plesner 2003e), concerning both corporeal motility and sensual matter (colour,
shape, soundY®We donOt necessarily want music (or music embodiment or
interactive music systems) to signify in a transparent, narrow, code-like, or
universalized fashion.

O e e e e e e e e e

" Simon Penny, OTowards a Performative AestheticserhbiivityOTheFibreculture Journal

19 (2011), 72109 at 80.

2 |bid., 82. Emphasis added.

3 Jonathan HarveyQForeword®, Brian FerneyhoughCollected Writingsed. J. Baros and R.

Toop (Amsterdam1995), p. ix.

™ Arthur Danto,The Transfiguration of the CommonplagePhilosophy of ArfCambridge,
1983).

S BenTal, OCharacterising Musical GesturesO, 254.

8 Markos Tsetsos, OThe Specificity of Musical Meanirgeimuth Plessner®s Philosophical

Anthropology of the SensesO, in Emilios Cambourogo@ostas Tsougras, igotis

Mavromatis, and Konstantinos Pastiadis (ed&9ceedings of the ICMRESCOM 2012 Joint

Conference: 12th Biennial International ConferenceMusic Perception and Cognition, 8th

Triennial Conference of the European Society forGlognitive Scieces of Musi¢Thessaloniki,

Greece, 2012), 1026.
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Right here is where the utility of formalism enters, formalism being a
highly significant factor in the creative inspiration of musical compositios a
something that is, in turn, developed further through analysis of compositions. As
Kevin OORegan explains, O[tlhe body is representational stock, anything
representable being in some sense material and thus bodily, so perhapsdhe first
the deepest paradoxes surrounding musical formalism is that the abstraction of
form, rather than negating the process of representation, actually proceeds from it
E Everything, including formalism, occurs through the body E formalism itself
is bodily.& As OORegan suggests, we may distinguish a more examribeal
formalismfrom a more ecologicalisceral formalismthe two differing simply in
how indirectly or directly each is embodied. This observation emerges also from
the perspective of George Lakoff and Rafael Nunez, who explain how even
mathematics B the usual gold-standard for supposedly disembodied cerebral
formalism D is itself indirectly embodied, in that it arises from an rexise
flexible virtuoso layering and interweaving of diverse cognitive metaphors
(mappings), which themselves arise incrementally and cumulatively from bodily
experience

How do these insights inform the advantages contributed by more
executivecerebral formalisrf? Consider Mauricio Kagel@svei-Mann Orchester
(1973), scored for two Oone-man baftik&gel prescribes the bodily motions of
the two performers and the fact that these gestures should activate sounds on (or
through) a mechanical OorchestermaschineO. Yet he does not prescribe the actual
sounds, nor the manner by which they are made to occur: the design and
construction of the OorchestermaschineQ is left up to the performers. They invent
their own mechanical formalism to implement KagelOs formalist choreography.

KagelOszwei-Mann Orchesterradically deconstructs the customary
connections between the sound, the compositional score, and the body of the
performer. The result is still embodied, though mediated by a contraption.
Through the compositional score the musidigembodied to then be playfully
re-embodied. By disembodying and re-embodying the connections between body
movement and sound, KagelOs double Oone-man band® contraption circuitously
mediates our experience of the musicOs embodiment; it serves as aremstfum
poetic indirection, enriching, not diminishing, the artistic experiéhce.

T e e e e e e e e e

" Kevin OORegan, Olntentionalizing the Body: Emotidnaic, Bodily Production and
FormalismO, paperlaternational Conference on Music and Emoti@urham, UK, 2009, 3.

8 George Lakoff and Rafael Nun@WVhere Mathematics Comes Frghtew York, 2000).

9 A performance can be viewed at http://www.youtube.conth@t=0M5SttMyulE.

8 One might choose to explore these ideas in ternietEfuze and GuattariOs notion of
deterritorialization/reterritorializationvia affect, in which case KleinOs discussion of molar and
molecular in LutosawskiOs music could be referenced. See Michael L. Kleisic and the

Crises of the Modern Subjeg@loomington, IN, 2015).
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Yet the instrument of poetic indirection need not be something as
mischievous as what Kagel invites. It may rather be whatever abstrac&l8f@rm
conceptual apparatus informs the composition, improvisation, or interactive
system design. Such an approach, like my interactive systems detailed above,
exemplifies pragmatist-ironist praxis, which exploits technological flexdslias
opportunities to enliven experience by forging new or unexpected connections to
be observed.

Music analysis, so informed and infused by compositional theory, is
particularly good at engaging such instruments of poetic indirection: the
abstractions, formalisms, and other conceptual apparatuses that underpin or
illuminate our experience of compositions. Such illumination may be harnessed to
enhance music embodiment. Precisely because music analysis tendsato be
Odisembodied® activity B an activity that engagalsral formalisnDit provides
the opportunity to enricpragmatist-ironistpraxis in regard to interactive music
systems, expanding or enhancing music embodiment.

Perhaps music analysis (when practised so imaginatively as by Lewin) can
reveal new truths about compositions precisely because it seems much less
encumbered by bodily limitations. It does so by exploiting the technical
flexibilities of (cerebral-) formalized music theoretical-analytical appaes. By
contrast, Gould is one of the few musicians to have possessed comparable
technical flexibility on an instrument, and thus enough to pursue the pragmatist-
ironist project through performance. There is always the danger of technical
limitations (of our minds or bodies) impeding imagination. Some such
impediments can be overcome by off-loading certain processes to technologies
(algorithms for instance), but only if encultured musical knowledge and ambitions
of individualized creativity infuse their design.

Conclusion

A pragmatist-ironist-experimentapproach to music embodiment is pursued by
exploiting kinesthetic learning from immersion in new and unusual médion-
sound mappings that are derived and inspired by analysing music (or possibly by
some other relevant activity). In this way immersive interactive systafer an
opportunity systematically to learn new associations based on principlegdeori

in response to analysis. My own experience is that these systemsadlgsent



Orewire the brainO: even when | am not operating one of these systems, when |
move parts of my body, | still imagine the corresponding sounds and sights |
would hear and see if | were operating them.

Rather than committing to any particular way in which music is already
embodied, the pragmatist-ironist-experimental (PIE) orientation acknowledges the
open nature of embodied musical experience. It forges and uses interactive music
technologies to continually redescribe and therefore reform how music is
embodied, thereby expanding how it is heard, contemplated, and experienced.
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