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ABSTRACT 

This paper supports the interdisciplinary Master of Fine Arts thesis project, Body  

Language, an interactive sound-art installation employing video-based motion-

tracking technology, live video, and immersive sound. This project translates the 

real-time movements of persons in the exhibition space into an acousmatic sound 

composition that is projected through an octophonic sound system. Phonetic 

sounds that have been modified by means of spectral transformations related to 

percussive sounds are employed in order to produce sonic hybrids, as correlative 

examples of interactivity between the sounds themselves. Providing a historical-

theoretical examination of interactivity related to the project, sound in the arts is 

historicized in relation to the concept of synesthesia in order to illuminate an 

understanding of interactivity that sees the synesthetic as a fundamentally 

interactive concept. 
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What would be truly surprising  would be to find that sound could 

not suggest colour, that colours could not evoke the idea of a 

melody, and that sound and colour were unsuitable for the 

translation of ideas, seeing that things have always found their 

expression through a system of reciprocal analogy. 

Charles Baudelaire, The Painter of Modern Life ' 

Valery said that a man is infinitely more 

complicated than his intelligence. 

Wouldn't you say the same of a computer? 

RACTER, The Policeman's Beard is Half Constructed 2 

Always Historicize! 

Fredric Jameson, The Political Unconscious 
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1. INTRODUCTION 

This paper examines ideas about interactivity in the sonic arts as they relate to 

the interactive sound-art installation and Master of Fine Arts thesis project, Body 

Language. I draw connections between two reciprocal concepts of synesthesia4 

and the history of sound in the arts, as they relate to issues of interactivity. 

The Canadian Oxford Dictionary defines synesthesia as "the production of a 

mental sense impression relating to one sense by the stimulation of another 

sense, as in the association of certain sounds with colours".5 I will here make a 

distinction between two different types of synesthesia, which I term actual and 

conceptual, and relate them to an aesthetics that I call the synesthetic.6 

Actual synesthesia is the case of physiological synesthesia as defined above, 

whereby a human subject H either is or is not a synesthete,7 one who experiences 

a secondary sensation in a certain sensory modality as the result of a stimulus 

applied to another modality. 

I refer to conceptual synesthesia as a case of the metaphorical use of the first 

concept, as when discussing art as a synesthetic experience, so that, for example, 

we can speak of hearing a silent, inner scream in Edvard Munch's painting "The 

Scream" (Appendix A - Plate 1),8 or of touching, smelling, or tasting the oysters 

in Hemingway's descriptions of enjoying a meal in A Moveable Feast.9 The 

conceptual synesthetic always describes a cross-sensory experience that springs 

from the imagination, from metaphor and from the interplay of the various 

senses in created works, such as works of art. It can refer equally to any cross-

sensory experience that is implicated in the creation of such works. From this 
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point onward I will mean the conceptual synesthetic, whenever I use the term 

synesthetic. 

I am using the synesthetic concept in its conceptual or metaphorical sense to 

historicize an understanding of interactivity that finds underlying implications 

between the visual in sound, and the auditive in vision. 

Three central questions asked are: 

• What is the relationship between the composer, performer, and audience, or 

the art object and human experiencer in interactive works of art? 

• What effects do psychoacoustics play on the interactions of listeners in 
interactive sound-art works? 

• How does interactivity in the arts affect the relationship between 
technology and the body? 

Body Language is derived from the artist and composer's ongoing interest and 

research into interactions between the movements of physical bodies in space 

and computer systems capable of playing, generating, and manipulating sounds. 

In Body Language, participants' movements trigger sound events in real-time. 

The position of bodies in space determines what sounds will be heard and when. 

The interactive sound-art installation that encompasses this work will be 

discussed in detail in section 4— The Project. 

The title, Body Language, describes a relationship between bodies as physical 

objects—that have mass, that occupy space, and that have the ability to move— 

arid language as a province of the mind.10 Through the movement of persons in 

space, and the phonetic sounds that they trigger, physicality is related to the 
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mind. In this sense, the project can be thought of as exploring connections 

between roles of the physical and the mental. 

2. MOTIVATIONS 

2.1 Embodiment 

Interactive sound artworks, such as when there is two-way communication 

between a person and a computer, differ entirely in their presentation from the 

typically static, pre-programmed presentation of composed sounds in concerts. 

In the concert setting the mind of the audience member is usually situated so as 

to fully attend to the sonic information presented, processing its meaning as the 

piece progresses while his or her body remains inert to the process. 

In contrast to this approach, I am interested to see if I can create a work that 

engages the audience member's body as much as his or her mind, one that allows 

multiple explorations of connections between the physical and the conceptual. 

The challenge in attempting this is to do so without letting the apparatus of the 

technological interface get in the way. The body of the audience member and all 

his or her attendant senses ought to receive preference over the technology 

behind the compositional process. Only in this setting is the participant audience 

member truly free to explore relationships between the sounds one hears and the 

movements one chooses to make with one's body. 

I have two central motives for wishing to engage the bodies, as much as the 

minds, of potential audience members. The first is a desire to situate my work 

within the growing tradition of interactive works of art (understood broadly to 
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include works in music, dance, drama, et a111), thereby engaging the incumbent 

dialogue of issues of authorship or the status of artwork versus human experiencer. 

The second is an interest in new research that counters the prevailing Cartesian 

conception of dualist thinking, offering instead a holistic view of mind and body 

that is both integrative and interdependent.12 

2.2 Explorations in Sonic Interaction 

My creative approach in working with sound has always been to find points of 

interaction between different sounds. Whether this is achieved entirely through 

the use of materials—such as striking an object with another object (the most 

simple, real-world case of interaction)—or through sophisticated and complex 

digital signal processing (DSP) techniques, the nature and outcome of sonic 

interactions are the driving force behind my explorations in sound. 

My use of the term "interaction" as it relates directly to sound implies that it is 

the sounds themselves that are interacting—this is precisely the case. I have 

sought wherever possible to create sounds that are hybrids of other sounds, 

sonorous instances of interaction proper, which are the product of two or more 

sounds in true interaction with each other. This means that the sounds heard in 

Body Language are of a type that cannot otherwise be experienced without the 

aid of special manipulations in the sound studio. (This subject will receive 

explicit attention in section 4.4.1 - Sonic Interactions.) 

This strategy is based on my belief in the theoretical maxim that all creative 

outpourings benefit from a certain kind or degree of self-reference, where each of 

a work's constituent parts functions, at least loosely, as a correlative for the 

4 



whole. This strengthens the position of any one part of the work in relation to 

the rest, and enables a critical cohesion of ideas, which are intrinsic to the work. 

3. PROBES 

3.1 Augmented Bodies 

The desire to enhance the level of interaction with the world seems to be a 

pervasive and profound characteristic of the contemporary cultural-technological 

landscape. From the Internet and chat rooms, to technologies employing global 

positioning systems (GPS), to interactive television, to virtual reality: everywhere 

one turns there seems to be a new technology promising a new means of 

interacting with the world. 

Whether this stems from a deep-rooted fear of the insignificance of humankind, a 

fear of death or of leaving behind no trace, it must be that we necessarily harbour 

such a strong belief in the inadequacies and impermanence of our bodies that we 

feel this sustained desire to technologically augment ourselves. Technology will 

enable us to overcome our insufficiencies! Through technology we will become 

'better' human beings! Isn't the purpose of technology to make possible the 

worlds we are otherwise only capable of imagining? 

But technology necessitates mediated experience and guarantees our infusion 

into phantom bodies. Media prophet Marshall McLuhan said, "Technology 

performs radical psychic surgery on the human sensorium,"la and social theorist 

Paul Virilio states "that every technology is born with an accident in mind, an 

uncanny accident."14 Just when we thought we might overcome the limitations 
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of our bodies we find ourselves entrapped within the phantom bodies of 

mediated, technological experience. Instead of the augmented body we were 

promised we have lost our connection with the body we had. 

Interactive technologies, particularly those pioneered by interactive artists, are an 

attempt to put the body back into technology, to ground technology in the 

body.'5 

3.2 Interactivity: Sound in the Arts 

Douglass Kahn is fond of saying that "sound saturates the arts of this century" 

and "none of the arts is entirely mute" .16 He elaborates a viewpoint about sound 

that marshals all manner of auditive phenomena including ideas about sound, 

sounds actually heard, or heard in myth, or sounds that are heard only by idea or 

implication.17 Acousinuige, literally "the heard image", is a term I have devised to 

describe this concept of visual auditory synesthesia, where images or texts can 

conjure up sounds in the minds of viewers. 

At the same time, sound has the reciprocal capacity to evoke images in the minds 

of listeners. Sound divorced from its originary source by its projection through 

the loudspeaker, describes a type of sound known as acousmaticiB (after 

Pythagoras, who lectured his disciples from behind a curtain or veil), because the 

source or cause of the sound is unseen. Recorded sound thus acquires the 

synesthetic potential to suggest to the listener the visual association of its original 

cause. "Cinema for the ear"19 is the phrase used since the 1980's to describe a 

concentrated way of listening to music that employs real-world sounds, in order 
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to bring into play the memory of real-world experiences as the imagined source 

of those sounds. 

In the discussion that follows I will draw connections between these two 

synesthetic concepts and the history of sound in the arts, as they relate to issues 

of interactivity. Areas of primary concern in this paper are the various and 

complex issues surrounding interactivity in the arts: What is interactivity? How 

does interactivity in the arts affect the traditional relationship between the art 

object (work of art) and the viewer (human experiencer)? Or, in the context of 

performative works: How does interaction challenge the roles of the composer, 

performer, or audience member? 

These questions are addressed in terms of artistic disciplines employing sound, 

or those arts that are either directly or indirectly concerned with sonorous intent. 

I will restrict my discussion of interactivity to the sonic arts for the following 

reasons: 

I will focus my exploration of interactivity in the arts on the synesthetic in the 

arts, as a special type of interactivity. I will argue that synesthesia between 

audition and vision (and vice versa) in the arts is paramount to the development 

of interactive works, since the synesthetic experience is, in essence, always-

already an interactive one. It is also here established that showing one kind of 

example of the synesthetic in art, namely between sounds and images, as being 

inherentlinteractiveis enough to show the necessary truth of the hypothesis, 

because even if other cases do not logically follow there will still remain one 

logically sound example. Therefore, in historicizing sonority in the arts I trace a 
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concept of interactivity that is inherently synesthetic, and so provide a key 

example of the roots of interactivity in the arts. 

3.2.1 Origins & Traditional Roles 

Convention tends to demarcate: a painting is a painting, an opera is 

an opera; a visual artist is a visual artist, not a musician or a 
composer... It works like a wall surrounding a closed system - 

fencing in, fencing out. Embracing this concept means turning 
one's back to reality as it is: a tangle of circumstances, events and 

developments; a perpetual state of madness [in which] people have 

always striven to find a system... 

-Paul Panhuysen20 

The traditional view of the arts is that audience members quietly attend to the 

music, and viewers gaze intently on the work of art—in each case the work is 

static and unaffected by the attention or the gaze. No matter how much 

contemplation takes place, the music remains a sound, and the painting remains 

an image. 

Interactivity, on the other hand, implies that the work itself is altered, or in some 

way affected by the actions of participants. In interactive works, creative 

processes can fashion paintings out of sound, and symphonies out of bodily 

movements. Interactive works inherently dissolve boundaries and create 

multiple connections between the senses. 

In 1877 Thomas Edison created the phonograph and forever changed the 

landscape of sound. Sound that was previously singular and fleeting became a 

whole field of sound—verifiable, reproducible and permanent. There are two 

most significant consequences of this. 
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Now that sounds were separated from their source, they could be employed, like 

objects, in the construction of musical works (though it was not until the 

development of microphones and the ubiquitous availability of magnetic tape in 

the late 1940's that composer Pierre Schaeffer established his concept of Musique 

Concrete, or "concrete music", and began the rigorous systematization and use of 

recorded sound). 21 

The second consequence was the change in the way people listened; recorded 

sound revealed the surrounding environment of sound, a totalizing field of 

sound, full of background noise that could finally be heard, suggesting the 

auditive equivalent of visual artist, Paul Klee's dictum,23 to make the inaudible, 

audible. Composer and artist John Cage would later famously take this up with 

his sound experiments and compositions involving contact microphones to 

reveal the inner sounds of materials and living organisms. 

There is an increasing shift toward the extra-musical in music, the synesthetic 

realization of sensory otherness in sound. The ability to hear previously unheard 

sounds led to the discovery of noise as a valuable and interesting source of ideas. 

The Italian Futurist, Luigi Russolo, in his 1911 "Art of Noises" manifesto, states 

that "musical sound is too limited in qualitative variety of timbre.. .we must 

break out of this narrow circle of pure musical sounds and conquer the infinite 

variety of noise sounds".24 Significantly, the Futurists' search for expanded ideas 

about sound, however, was propelled largely by a substantial body of writings, 

and not by actual sonic achievement (although it is noted that Russolo's 

"Intonarumori", although not particularly successful, were influential devices in 

the creation of noise sounds, and which eventually found their use in the 

emerging medium of animated cartoons). 
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The Futurists also championed radical aesthetic ideas about technology. Their 

interests in the total field of sound extended to the visual environment, 

incorporating a synesthetics of movement and time. Extending concepts of 

multiple viewpoints derived from Cubism, they further developed the capture 

and representation of movement and time in painting and photography, 

producing blurry or field effect images. Umberto Boccioni's, Dynamism Of A 

Cyclist (1913), and Marcel Duchamp's, Nude Descending A Staircase (1912) are 

prime examples.25 Their emphasis on capturing and incorporating movement 

and time would become a central ingredient or theme in interactive works. 

Marcel Duchamp, primarily a visual artist who is regarded by many as being 

ahead of his time, was already experimenting with a degree of interactivity in his 

work. His readymades, every-day objects appropriated for display in the art 

gallery, often exploited the suggestion to touch and manipulate them in some 

way. His Bicycle Wheel (1913) involved an actual bicycle wheel attached to a 

stand so that observers could spin it and be mesmerized by the patterns of the 

motion it made. 

Equally important were his experiments with randomness and chance, 

particularly notable in his musical works. Sculpture Musicale (1912-1920/21), 

consists of merely a note on a small piece of paper, once exhibited as part of his 

Green Box (published 1934). It details a set of instructions for realizing an event 

using unpredictable elements that result in a multi-sensual, evocative experience, 

rather than a structured work. 

A similar case of the synesthetic was developing between language and sound in 

the Dadaist Avant-Garde. Sound Poetry, as the confluence of language and 
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sound, originates with Dadaists such as Kurt Schwitters and Richard 

Huelsenbeck. Kurt Schwitters' Ursonate (1926-32), which begins with the famous 

line "fmsbwtazdu", takes phonetic and vocal experimentation to new levels with 

its treatment of language as musical material.26 At the Cabaret Voltaire in Zurich, 

Huelsenbeck created his "Simultaneous Poem" (1916), with multiple performers 

who provoke the audience into action and response by sounding nonsense 

words, guttural vocalizations, contrapuntal beats, singing and whistling.27 The 

motivation for engaging a participatory audience, which Dadaism instigates, 

finds its proper realisation in interactive works today, with its privileging of the 

human subject for the completion of the work. 

The Avant-Garde group of artists, performers, and musicians known collectively 

as Fluxus, further championed concepts of audience participation, the increased 

responsibility of participants, the infusion of multiple art forms in their work, 

and also an eminent use of unpredictability and chance. These would become 

some of the defining characteristics of interactive works in the arts. In 1963, 

Fluxus member Alan Kaprow initiated his Fight: Four Happenings, claiming that 

"you will become a part of the happenings; you will simultaneously experience 

them".28 A decade earlier, John Cage presented his Williams Mix (1952), 

exploiting the unpredictability of 600 randomly cut and reassembled pieces of 

audiotape to form a four and a half minute long chance composition, which he 

broadcast on an octophonic speaker setup. 

3.3 Related Work 

Interest in interactive media projects which in various ways spnify the 

movements of human pefformers have become increasingly numerous and 
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sophisticated in recent times. A new field of interactive locative media artwork 

has emerged which employs various technologies to achieve multi-person 

tracking of geographic location, which can then be creatively mapped to all 

manner of media experience. The current increase of interest in such work is 

being motivated by a number of factors, not least of which is a cultural interest in 

the ways that technology both enhances and radically transforms the body;29 but 

also, I suspect that the primary drive stems from the increased availability of new 

technologies that allow previously cumbersome or inaccessible areas of creativity 

to be explored.3° 

I will outline four contemporary projects that use various kinds of locative 

technologies to present audience members or participants with an interactive 

media experience employing the soriified results of persons' movements, or the 

movements of natural phenomena. These are the Wind Array Cascade Machine 

(2003) and Si(g)n(e) (2004) by audio artist Steve Heimbecker,31 BigEye (1995) by 

programmer Tom DeMeyer (with Ray Edgar) at STEIM,32 Very Nervous System 

(1986) by interactive media artist David Rokeby,33 and SICIB (2001) by group of 

composers and programmers Morales-Manzanares, et al.34 All of these works 

share significant features with the Body Language project by being in some way 

interactive while relating motion to sound in real-time. These examples will 

serve as case-studies of recent work related to the thesis project, Body Language, 

and will provide a contemporary context for the project. 

Heimbecker's Wind Array Cascade Machine captures information about the 

movements of air currents and packages it for networked streaming over the 

Web. He uses a large-scale array of 64 motion sensors forming an eight by eight 

unit grid to map the movements of the wind in an outdoor space. This 
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information can then be translated into other forms and used to create media 

installations like that of his Si(g)n(e) project. Si(g)n(e) takes the data about air 

direction and velocity and converts it into sound, by mapping the 64 motion 

sensors to 64 sine wave generators. The interaction in this work is between a 

natural phenomenon, wind, and the system that Heimbecker has created to 

express this in sound. As a result, Heimbecker's audience in this case is a passive 

one, which cannot directly affect any of the outcomes of the work, but merely 

observes. It is interesting to note that had the 64 sensors been devised to observe 

the motions of persons in space, rather than air currents, this work would have 

been a truly interactive one. Nevertheless, I have decided to include it here 

because of its parallels to Body Language, its unique means of creating the 

synesthetic experience of listening to movement. 

BigEye, from Amsterdam's Studio for Electro-Instrumental Music (STEIM), is 

another system that translates motion into sound. BigEye is a computer program 

that translates real-time video information into MIDI messages,35 which can be 

used to control synthesizers, sequencers, samplers or other audio equipment. 

From the system's website: "The user configures the program to extract objects of 

interest, based on color, brightness and size ... (up to 16 simultaneously).. .and 

their position is checked against a user-defined series of 'hot zones". MIDI 

events are triggered every time an object crosses one of these zones, for instance 

turning on or off notes, or creating a pitch-bend. As well, the speed, position and 

size of moving objects can be mapped to different MIDI events. So, for example, 

using BigEye one could track the simultaneous movements of 16 individual 

dancers and from this synthesize complex musical results. BigEye is therefore 

similar to Body Language in its overall interactive capabilities, however its 
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deployment of motion tracking is slightly different. Whereas BigEye can follow 

the separate movements of up to 16 moving objects, Body Language employs an 

averaging routine that always reduces any number of moving objects to one by 

continually calculating its centre of mass.37 

Interactive media artist, David Rokeby, is known for his unique and challenging 

interactive media installations involving sound. His Very Nervous System (VNS) 

utilizes video-based motion tracking to identify the gestural information of a 

performer. This information is mapped to synthesized sound using complex 

computer algorithms so that a performer is capable of incredibly subtle 

articulations in sound by moving his or her body. He describes the interaction as 

a complex but quick feedback loop ... (which) is subject to constant 

transformation as the elements, human and computer, change in 

response to each other. The two interpenetrate, until the notion of 

control is lost and the relationship becomes encounter and 

involvement.38 

While the Body Language system is much simpler, it has a similar effect of 

creating an interaction that is responsive and intimate. Both systems "detect any 

movement within a defined active performance area... (and focus) the image 

analysis.. .on motion rather than color or shape information". 39However, VNS - 

compares each video frame to the preceding frame to extract both position and 

motion information, while Body Language compares each frame to a static 

background image to measure position only. Depending on the performance of 

its user, VNS can synthesize abstract sound or clearly recognizable musical 

expression in response to gestural performance, whereas Body Language plays 

from a large set of previously composed samples in response to the exploration 

(through sound) of positions in space. 
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Sisterna Interactivo de Corn posición e Irnprovisación para Bailarines (SICIB), roughly 

translates as the Interactive System for Composing with Improvisations of 

Dancers, and it does just that—it generates music in real-time in response to 

bodily movements. SICIB is the most sophisticated of the projects discussed 

here, but also significantly divergent. Unlike BigEye, Very Nervous System, or 

Body Language, SICIB uses sensors that are attached to the bodies of dancers and 

detectors placed strategically elsewhere in order to track their movements. This 

allows for a much more detailed and very accurate description of the 

choreographic movements of dancers, as well as their overall positions in space. 

Interactions occur with a high level of efficacy toward improvisation, so that both 

musicians and dancers can engage in expressive dialogue together. The authors 

elaborate: 

With SICIB, choreography does not need to be adjusted to a fixed, 

pre-determined musical piece: dancers can freely improvise their 
movements and map these improvised gestures to music generated 
in real time. SICIB can also be considered a virtual instrument in 

which music is produced through body movements, opening new 

possibilities for music performance and composition. Finally, SICIB 

allows musicians and dancers to interact and improvise dialogues 
during the course of the performance.° 

Whereas Body Language and the other video-based systems described 

previously can accommodate any kind of casual participant, SICIB is more 

clearly suited for a performance setting where the performers are trained experts 

with the system and the audience members are passive observers. SICIB allows 

some of the most highly expressive and improvisational explorations between 

movement and music, however the experience for audience members remains 

outside of interactivity and so is all the less impactful. Rokeby captures the 
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profound significance of interactivity for participants when he observes of his 

Very Nervous System: "after 15 minutes in the installation people often feel an 

afterimage of the experience, feeling directly involved in the random actions of 

the street" 41 

4. THE PROJECT: BODY LANGUAGE 

RACTER demands of us a unique theory of writing—a 
"robopoetics" that can take into account the extraordinary 

circumstances of such mechanical expression. RACTER is a 

mindless identity, whose very acephalia demonstrates the 
fundamental irrelevance of the writing subject in the manufacture 

of the written product. The involvement of an author in the 

production of literature has henceforth become discretionary. Why 

hire a poet to write a poem when the poem can in fact write itself? 
Has not the poet already become a virtually vestigial, if not 

defective, component in the relay of aesthetic discourse? Are we 
not already predisposed to extract this vacuum tube from its 
motherboard in order to replace it with a much faster node? The 

irony here is that, while the witless machine knows much less 

about poetics than even the most artless amateur knows, falderal 

written by the mechanism invariably outclasses doggerel written 
by the rhymester. 

- Christian Bök42 

Informing my work are connections between the work of sound poets, like Kurt 

Schwitters and his Ursonate, and computer systems, that can generate incredible 

wordings (or voicings) of unusual creative and linguistic merit. Speech engines, 

online conversation bots, and artificial intelligence projects such as Stelarc's 

Prosthetic Head (2003), all employ interactive means of generating linguistic and 
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auditive creation where a user or participant is more or less responsible for the 

outcome of the work. 

Body Language is alike in its overall function; it consists of participants' actions 

co-authoring a sonorous text that is spatially determined. The synesthetic 

relationships between bodies in motion, language and acousmatic sound all 

work interactively together to bring about myriad possibilities of meaningful, 

artistic experience. 

4.1 Project Description 

vowels consonants 
IPA examples 
A Cup, luck 
a: arm, father 

cat, black 
I away, cinema 
c met, bed 
: turn, learn 

hit, sitting 
1: see, heat 
n hot, rock 
o: call, four 
o put, could 
u: blue, food 
al live, eye  
an now, out 

on on g, home 
co where, air 
Cl spy, eight 
io near, here 
oi bQy, join 
no pure, tourist  

IPA examples 
h had, lab 
d did, lady 
f find, if 
g give, flag 
Ii how, hello 

yes, yellow 
k eat, back 

leg, little 
in man, lemon 
n no, ten 

sing, finger 
p pet, niai 
r red, tty 
s sun, miss 
J she, crash 
t tea, getting 
tj' check, church 
9 think, both 

this, mother 
v voice, five 
w wet, window 
z zoo, lay 
3 pleasure, vision 
d3 just, large  

Table 1 - International Phonetic Alphabet (IPA) symbols chart for English 

These 44 uniquely identifiable sounds, called phonemes, from which the entire 

spoken English language can be constructed, are the sonic building blocks of 

Body Language. Using a technique devised by the artiSt43 the spectra of these 
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sounds have been transformed by other sounds derived from physical materials 

such as metal and glass, in order to create sonic hybrids of the verbal and the 

physical. Try to imagine what kind of space these sounds evoke. Where do they 

take you? Body Language attempts to explore connections between bodies as 

thought processors and minds as bodily functions. 

Body Language is derived from the artist's ongoing research into interactions 

between the movements of physical bodies in space and computer systems 

capable of generating and manipulating sound. In Body Language, participants' 

movements trigger sound events in real-time, and the position of bodies in space 

determines what sounds will be heard and when. 

The uninitiated person, on first encountering the work, is confronted by a 

darkened room lit in the centre by a soft pool of warm, glowing light. Near the 

entranceway is a monitor screen that seems to echo the glow of the room, and 

there is a low, vaguely breathing sort of sound that seems to envelop the space. A 

thin, white perimeter line traces the edge of the lighted area in the centre, 

demarcating it and setting it off from the darkened space around it, while also 

providing an opening to the entranceway. 

Upon entering, a female voice circles around, once, twice, and again, and again; 

or, wait. . .was it just a piece of glass vibrating? Step. Again. Perhaps a metal 

cylinder being spun, like a prayer wheel that is speaking? Step. And again. 

Maybe it was a wooden instrument of some kind, being blown by the whispered 

voice of the wind? 

As the participant wanders the space, he or she begins to realize that the sounds 

emanating from speakers obscured by the darkness surrounding the room seem 
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to be tied to the movements he or she is making. Try stepping to the left? The 

voice says, "fff". To the right? "Luh". Forward, then. "Scraape!" Suddenly the 

space is alive with a multiplicity of sounds, all of which seem to be voices, yet 

distorted somehow, more physical and raw. 

This description serves to illustrate a possible encounter with the work, in order 

to (synesthetically) conjure a sense impression of the work. It also describes a little 

bit of the interactive way in which the project engages the human experiencer of 

the work. 

4.2 The Sounds 

Works employing phonemes and parts of speech would seem to be a part of the 

general interest of the times—a zeitgeist of artistic interest in and exploration of 

the importance or significance of language. Montreal acousmatic music 

composer Robert Normandeau's recent works4 employing onomatopoeias come 

to mind, as do Saskatoon based artist Ellen Moffat's audio art installation 

Nervouse,4s and famed American artist Bruce Nauman's transformation of the 

Tate Modern's Turbine Hall through the exclusive use of sound and language in 

Raw Materials 46 

Body Language takes recordings of spoken phonemes as the basic starting point 

of the sonority of the piece. These are 44 separate recordings of a female vocal 

performer sounding each phoneme twice, capturing 2 different timbres of 

performance: casual speech and whispering, which were recorded so that they 

would contrast with each other. 
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Also, a series of recordings were made using contact microphones to capture the 

raw materiality of sound in solid objects. Metal, glass, wood, and stone objects 

were recorded by attaching contact microphones to them, and then performing a 

number of sound producing actions to them. These were percussive scraping, 

scratching, hitting, and grinding, as well as resonating the material through 

electro-mechanical means. 

The two sets of sounds, phonetic and material, were then cross-pollinated using 

two different techniques (I describe these in section 4.4 The Process). The result 

of these techniques produced a total of 176 unique, yet sonorously related 

sounds with which to work. 

4.3 The Process 

This section details my working process, by which I produced all of the sounds 

that can be heard in the Body Language sound-art installation and thesis project. 

The source material for all of the sounds was digitally recorded to high-

resolution audio at a sampling rate of 96kHz and a bit-depth of 24-bit using a 

MOTU 896HD audio interface on a Pentium 4(2.5GHz) and an Athion 64 

(3000MHz) PC computer system. This sampling rate and bit-depth was 

maintained for all digital signal processing employed in the production of 

sounds for the piece.47 

There are two main production techniques that I have used in the creation of this 

work— a digital signal process that I call Spectral Morphing and an electro-

mechanical process that I call Resonance Transference. The next three sections will 

describe these techniques in detail. 
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4.3.1 DSP - The "Spectral Morph" 

Spectral Morphing48 is a term I have adopted to describe the technique of digital 

signal processing (DSP) that applies the spectral information about one audio file 

as a filter for another, thus altering the spectral and therefore timbral properties 

of the resultant sound. An example of the type of computer program capable of 

doing this is Waves Audio Ltd.'s VST spectral plug-in Morphoder.49 

In essence, this is a computer process that is achieved by feeding two audio 

sources through the spectral DSP function, the resultant output of which is a new 

sound that exhibits timbral characteristics of both originary sounds. As in visual 

media, where the term morph describes two images that have gone through an 

apparently seamless transition from the first into the second (e.g. a kettle is 

transformed into a coffee cup), the spectral morph appears to seamlessly transform 

one sound into another. 

I have found this kind of sound studioDSP technique.to be extremely useful for 

creating a vocal sonority that is infused with the timbral characteristics of the 

various materials I recorded for this piece. Central to my intent with the work 

was the goal of creating sounds that are hybrids between the human voice and an 

internal materiality of physical objects. Therefore I have employed the technique 

of spectral morphing to explore the hybrid area in-between two sounds. The 

technique of Spectral Morphing allows me to digitally accomplish just this. 

4.3.2 Contact Microphones 

Contact microphones are used in the amplification of micracoustics,° very quiet or 

very small sounds, thus making the inaudible audible. These special 
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microphones, which can be attached to the surfaces of material objects, are able 

to transduce the tiniest vibrations within that material. 

I utilize piezo-electric materialssl in the form of discs to fashion very sensitive 

contact microphones. When large amounts of amplification are applied to the 

usually tiny signal output by these devices, wonderfully alive and often startling 

sounds can be discovered. I have used piezo-electric devices to record the 

sounds of wire and string, grass, railroad tracks, the human body, appliances, 

water, and various mundane objects. All of these experiments have yielded very 

interesting, detailed and sonorous results. 

In Body Language, I use these contact microphones to record various materials 

ranging from metal and glass, to wood and stone. By hitting, scraping, grinding, 

or scratching these materials I produced a range of percussive sounds that 

capture in their timbral characteristics the internal properties of the materials 

which produced them. Like Cage, who says, "everything we do is music, or can 

become music through the use of microphones.. .by means of electronics, it has 

been made apparent that everything is musical"; 52 my recordings reveal the 

wonderfully interesting and lively inside space of acoustic materiality. 

4.3.3 Resonance Transference 

This is the process of using contact microphones together with special speaker 

components to modify the spectra of a sound by involving its interaction with a 

sympathetic resonant material. This rather verbose, but accurate definition 

describes the second and most unique half of my method of working with my 

recorded sound material. 
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I started out with the aim of introducing levels of interactivity into the sound 

material itself. I wanted sounds that could literally interact with each other, 

influence and modify each other. I decided on an approach that would involve 

the interplay between the spectra of two sounds. This would achieve the level of 

interaction I wanted within the sounds, as well as manifest in ways that ought to 

be both perceivable and interesting to the ear. 

My approach involves attaching contact microphones to a resonant material, 

such as a crystal container, then also attaching another piezo-electric device, only 

this time fashioned so that it will function as a tiny speaker. With this apparatus, 

it is possible to play a pre-recorded sound into the material, thus causing a 

sympathetic resonance between the sound and the material. This inherently 

interactive process between the material and the original sound (also derived 

from a material, because all sound is physical vibration), means that the resultant 

sound is a hybrid product, retaining only (mostly) the attributes that the two 

original sources share. 

Half of the sounds heard in the Body Language project are produced by this 

technique. I have taken one set of the original recorded phonemes (the spoken 

ones—as opposed to the whispered ones), and treated them to this process. This 

produced an interesting hybrid set of the original 44 sounds, forming the last of 

the sonic material I required in the piece. 

4.4 The Compositional Structure 

When activated by a participant, Body Language creates a lively and textured, 

sonorous environment where there can be clearly heard vocalizations and 
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percussions, sonic gestures based on vocal and percussive material, and a 

number of evocative, ambient textures. 

Sounds in the project are organized around a three-layer structure, where there 

are three sets of possible sounds that can be simultaneously heard. I refer to 

these as the foreground, middle ground, and background layers.53 Each layer consists 

of a corresponding set of sounds whence one can be selected and played, so that 

there can be at least one sound playing from each layer for a minimum total of 

three simultaneously heard sounds. 

I have arranged the compositional possibilities of my source material in the 

interactive realization of the piece so that foreground sounds have the greatest 

presence and detail over middle ground or background sounds, which have been 

treated so that they have less weight and draw progressively less attention. The 

treatments that accomplish this are a progressive reduction in the gain or volume 

of middle ground and background sounds, progressively longer overall 

timeframes in middle ground and background sounds, and the use of repetition 

and seamless looping in'background sounds, as well as a reduction in the level of 

spectral activity or animation in the background sounds. 

The set of foreground sounds contains 176 unique sounds, with a randomly 

selected repetition of 16 of them in order to make one sound for every point on a 

12x16 unit grid, for a grand total of 192 possible sounds. Foreground sounds 

have the shortest proportional timeframe, and range in duration from 214ms to 

1s384ms. These sounds consist of the hybrid phonemes and material-object 

percussions described in the preceding section. 
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Foreground sounds are the most directly interactive element of the project—they 

are triggered immediately by the movement of participants across invisible 

geographic boundaries in space, where each sound corresponds to a particular 

geographic zone (zones are divided exactly corresponding to the 12x16 grid so as 

to match one sound to each zone). 

These sounds are also the loudest overall and can occur the most frequently. A 

very active participant in the installation space can create a continual stream of 

foreground sounds in response to his or her movements. 

The set of middle ground sounds contains 18 possible sonic gestures. Middle 

ground sounds range in duration from 2s948ms to 25s241ms. These sounds are 

derived from similar source material as that of the foreground sounds, however 

they have been arranged as longer and more musical sonorous gestures, 

employing polyrhythms, dense textures, and sometimes multiple instances of 

studio manipulation involving the twin techniques of Spectral Morphing and 

Resonance Transference,54 as well as additional DSP techniques such as comb-

filtering, time-shifting, resonant filtering, and convolution reverb processing. 

They have also been subjected to further DSP, such as equalization, to control 

their spectral content and maintain a sympathetic relationship to the sounds of 

the other two layers. 

Middle ground sounds are indirectly interactive and are triggered in relation to 

the number of interactive foreground zones crossed by a participant. This value 

can be adjusted, however the default is set at 26, which I have found to offer a 

good intermediate between very active participants who trigger occurrences 

fairly often, yet not too often so as to overwhelm the composition, and quite 
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cautious participants who will nevertheless trigger middle ground sounds still 

often enough to adequately explore them. 

The set of background sounds contains only 3 possible ambient textures, which 

range in duration from 41s854ms to 10mn20s796ms. These sounds are more 

subdued and repetitive, consisting of multiple, complex and seamless, 

overlapping loops of source material related to the other two layers. 

The first background sound, labelled backgroundl, is comprised of very slowed 

down vocal samples which have been looped and layered to create a low, soft 

textured rumble reminiscent of slow breathing. The second sound in the set is 

background2, which consists of comb-filtered, hybrid phoneme-percussion 

sounds, heavily layered and looped, and then subjected to a spectral morph DSP 

so that it evokes the sound of a mechanical crowd becoming a soundscape of 

birdsong. The third and final sound is background 3, which consists of a single 

vocal performance of the English phoneme v that has been stereophonically 

layered and endlessly looped at continually migrating loop points so that the 

sequence starts as a recognizable utterance of v and slowly becomes evocative of 

something like a swarm of bees, then transforms back again to utterances of v. 

Background sounds are also indirectly interactive, and are triggered when a 

participant has crossed exactly 192 geographic zones in the 12x16 unit grid, 

thereby creating a one-to-one relationship between the number of possible 

foreground sounds and the changes of background sounds. However, this value 

can also be adjusted so that background changes will occur either more or less 

frequently, if desired. When these sounds are triggered they are also looped so 

that they will continue to play until a new background sound is triggered. 
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4.5 The Program 

The software component that comprises the main system of Body Language has 

been created using Cycling '74's graphical programming environment, 

Max/MSP.55 In addition, video-based motion-tracking hardware called the 

TeleoTM Video Module from MakingThings.com is required for the fully 

functional operation of the software. 

The Body Language Max patch57 is modular in design and can be divided into 

the following seven main sections: video matrix, sample triggers, sample players, 

DSP, spatialization, mixer and output stage, and a colourful GUI. In addition to 

these, there is also a motion-simulation module that contains a programmed 

algorithm for computer-generated simulation of a person moving in space, so 

that (via the motion-to-sound routines) the sound composition can also be 

entirely computer generated. 

The intent of the following discussion is not to present the reader with a 

comprehensive view into the intricacies of the software, but rather to illuminate 

some of the key aspects of the work. 

In order to facilitate ease of understanding the program, I will focus my 

discussion on its highest order level, the Graphical User Interface (GUI), as a 

means of relating user-control to the program's inner workings. The GUI 

contains a number of elements for the display and control of operations in the 

Body Language program. (See Appendix A: Fig. 1— Body Language Program 

Interface (GUI) for an image of the program's GUI.) 
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The GUI provides basic instructions for the use and operation of the program. 

There are controls for turning on/off the audio signal (TAB key) and an indicator 

that displays the current state, buttons for loading sound files (AIFF or WAVE 

formats), and for adjusting the Master Gain Level as well as the gain levels for 

the Foreground, Midground, and Background sound layers. Also, there are 8 

level meters that provide visual feedback about the audio on each of the 8 audio 

channels used in the work. There is a control section for enabling the real-time 

video feed of up to 2 cameras (camera 1 is disabled in this work), and for setting 

the initial static image from which all other video frames will be compared in 

order to determine what in the camera's view is moving. An effects section 

provides three different types of digital signal processing—filtering, reverb, and 

phase delay—which can be used to sculpt the sound of the installation, and to 

tailor it to the specifics of the environment where it is installed. There is also a 

large grid-like object that displays the centre of mass of moving objects in the 

space which can also be used as a triggering mechanism in performance, a button 

for engaging the Simulation mode of the work, and a counter that gives the total 

running time that the work has been actively operating. Along withthe 

Simulation mode, there is an object that looks like a piano keyboard which can be 

used to manually trigger any of the Midground sounds, which is useful for 

performance settings where the composer may want to adjust parts of the 

performance in real-time. Lastly, a small but significant number box, allows a 

setting for the number of movements (or steps) required before Background 

sounds will change. 

The most prominent aspect of the GUI, the motion/sound-triggering matrix, is 

one of its most interesting features, as it gives a very quick indication of the exact 
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mapping between sounds and position in space. Since the system doesn't 

actually report the position of persons, but rather only the centre of mass of 

participants, this means that multiple moving objects get amalgamated into one 

spontaneous and variable virtual object. The GUI allows this extremely complex 

interaction to be instantly visible. 

4.6 Interactions 

4.6.1 Sonic Interactions 

Interactions between sounds themselves can occur in important and interesting 

ways. I will elaborate the manner in which my working method synesthetically 

calls into being concepts and themes of interactivity in my work. 

4.6.1.1 Digital Recombination 

The process of spectral morphing contains an inherent interaction between 

digitized sounds, which speaks of the synesthetic in terms of media and 

information systems (see section 4.3.1 DSP - Spectral Morphing for a.description 

of spectral morphing). 

In spectral morphing, the interaction takes place in the digital domain of 

computing software. Because this is a digital process it is also a conceptual one 

as well, as media theorist Lev Manovich claims.58 Manovich's theory is that 

because computers store and work with information as numbers, they are 

inherently conceptual in nature. A digitally recorded sound ceases to be a sound 

when it enters the computer domain, and becomes a sequence of numbers, which 

are fundamentally conceptual in nature. Conceptual processes allow radical 
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transformations or recombinations of media because they are essentially abstract, 

informational processes. 

The leap between the domains of sound or image into the conceptual domain of 

information is a leap parallel to metaphorical transformations. One mode of 

information becomes another in a synesthetic transaction of forms. 

The technique of spectral morphing allows sound to become interactive on the 

conceptual level, availing of almost limitless digital transformation or 

recombinative possibilities. 

4.6.1.2 Interactive Resonance 

When one sound produces a sympathetic resonance within an acoustic material, 

the sound and material can be said to be interacting. The concept of resonance is 

intrinsically interactive. This is straightforward enough. However, if the sound 

is a recorded sound then the interaction is subtly altered. 

In the process of resonance transference, where a recorded sound is the source of 

the sympathetic resonance of a material, the intrinsic sonority of that material 

becomes activated by the electro-mechanical presence of an absent acoustic 

material. The absence of the source material of the recorded sound means that 

there is a conceptual interaction, as well as the purely physical one. 

Now we have a case of the physical and the conceptual influencing each other, 

recalling yet again, the metaphorical synesthetic between sound and information. 
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4.6.2 Spatialization 

The spatial location of sounds is an unavoidable feature of sound. When you 

hear a sound sweep around you, or rise and fall behind you, it is impossible not 

to react in some way. Sounds surprise us by the way they move in a very primal 

kind of way. 

At the same time, sounds define our environment; in a sense, they create the 

space that we inhabit. The synesthetic here is the relationship between 

perception of sound and perception of space. 

The interaction is in the perceived locations of sounds—the spatiotemporal 

relationship of human perceiver to sound is affected by the psychoacoustic 

properties of the sounds being heard. In the case of recorded and re-broadcast 

sounds, especially when spatially diffused through multiple speaker systems, the 

experienced sense of space can be vastly altered or manipulated. 

Body Language uses this kind of interaction by employing octophoriic projection 

of sounds together with programmed algorithms to animate the spatial location 

of sounds. 

An interesting further direction for this work would be to relate the spatial 

diffusion of sounds through the octophonic audio system to the actual 

movements of participants in physical space (in semi-or-unpredictable/creative 

ways), so that a further degree and refinement of interactivity would be 

introduced. 
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4.6.3 Co-creator 

Co-creation is a type of interactivity in which the user not only manipulates the 

system but also is responsible for finishing the work itself. In a co-creative 

interactive work there are four aspects that differentiate it from other types of 

interactivity. 

The first is that it gives the user many options to choose from while participating 

in the work; the choices made are then analyzed in some way by the system in 

order to determine the next event in the work. Another important aspect of the 

co-created work is that it allows for personal variations to be made, making 

every participant's experience of the work unique. In a co-creative work the user 

often has to use all of their senses in multi-modal interaction with the work, 

including the use of their body. Most importantly a co-created work gives the 

user the ability to create something outside of the already pre-designed 

expectations of the artist, meaning there is no predictable way to know the work 

except to experience it for yourself. 

Body Language is a co-creative interactive work. Users of the system have to use 

their entire body to achieve sonic results in the space. The composition of 

sounds produced by the participant is completely unique to each person because 

no two people will move in exactly the same way. Even a trained dancer 

performing predetermined movements will make subtle changes to the way he 

or she performs each time, making every performance different and un-

replicablé. 
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5. CONCLUSION 

5.1 Who Is The Author? 

Interactive media artworks offer a complex problematization of the work-of-art 

versus human subject relationship. Questions about the authorship of interactive 

media works become enmeshed by the tangling of lines between composer, 

audience, and composition, or artist, viewer, and artwork, when interactivity is 

present in the work. Unlike traditional works, where there are viewers or 

audience members who gaze or attend to the work, interactive works introduce a 

third element, and subtly but significantly alter the roles of the artwork and the 

human subject. 

The three elements of interactive works are the system, the participant, and the 

result. The system is the rules or parameters that define the creation of an 

experience, as well as all of the software, materials and required equipment, the 

environment that surrounds the work, and all of the objects in it. The participant 

is the human experiencer, the interactor,59 or subject who interacts with the 

system, and the result is the outcome of that interaction in its entirety, including 

all consequences. All three of these are necessary to have a complete, interactive 

work. Without the participant (to create an interaction), or the system (to define 

the rules or operations necessary to create an experience) there are no results (the 

outcome of the interaction), and the work is at best incomplete and unfinished, or 

simply does not yet exist. 

It could be said of a traditional sculpture, painting, or sound composition that, if 

there were no one there to experience it, the work, in a sense, would not exist.60 

This statement attempts to make an objection to a distinction between interactive 
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works and traditional works-of-art, by saying that traditional works are just the 

same as interactive ones because, in either case, when there is no one there the 

work is not there. However, whether this statement would be true or not, there 

are two important counter-objections that can be made: the first is that the same 

could be said of any work, interactive or not, so there is nothing gained or lost by 

it and the point is moot; the second is an important distinction between the case-

in-point and interactive works, where traditional works are not physically 

altered by the attention or gaze of human subjects, but interactive works a priori 

are—the presence or absence of a human subject determines the very physical 

(and otherwise) makeup of the interactive work, whereas the traditional work 

just is either there or not there, but always remains the same. 

When the relationship between the human subject and the work-of-art is 

entangled as it is in interactive works, the question of "who is the author of the 

work?" is radically altered. Implications of these embroiled roles are that there is 

not just one work, in interactive works, there are many - the work itself is a 

different work every time a person engages it and becomes a part of it. The 

participant interactor becomes a co-creator with the artist, composer, or engineer 

who designs the system. 

5.2 Concluding Remarks 

Interactive artworks offer a complex problematization of the work-of-art versus 

human experiencer relationship. The concept of the synesthetic sheds light on 

the origins and development of interactivity in the arts by demonstrating the 

presence of interactivity in prior art forms. 
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Sound in the arts has been a key medium of the synesthetic tendency. By 

historicizing sound in the arts I trace a concept of interactivity that is inherently 

synesthetic, and so provide key examples of the roots of interactivity in the arts. 

The project, Body Language, provides an interesting case study of interactivity 

and the synesthetic. The project illuminates many of the issues surrounding the 

relationship between the work-of-art and the participatory human interactor in 

interactive works. The project provides a cross-sensory feedback loop between 

bodily movement and sound so that a synesthetic experience of haptic-sonified 

space is created. At the same time, a synesthetic dynamic between acousmatic 

sounds and the evocation of mentally projected images corresponding to those 

sounds is formed. In this fashion, multiple mechanisms of interactivity are 

explored simultaneously, while also engaging issues of authorship about 

interactive works. In Body Language I have sought ways to offer the participant 

in the sound-art experience the means to explore this dynamic him-or-herself. 
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ENDNOTES 

1 Baudelaire, 116. 

2 CTER 2. 

3James0n's famous directive given in the preface to The Political Unconscious, page 9. Jameson's 

Marxist/structuralist ethics demand that all artistic production must be seen in terms of its social 
milieu, but where every history is produced (written) or consumed (read) through a process of 

narrativising, as an interpretive act. 

' See Synesthesia, in The Canadian Oxford Dictionary. See also, Synesthesia, in Wikipedia: The Free 

Encyclopedia at http:llwww.wikipedia.org/wiki/synesthesia. 

5Synesthesia: The Canadian Oxford Dictionary, 1998. 

6 Synesthetics, as the confluence of synesthesia experience and aesthetics, is a term I have devised 

to describe a theory of aesthetics that treats cross-modal sensory experience—whether an actual, 

sense experience as the result of a physiological synesthesia condition, or a conceptual, 

metaphorical one as the result of the creative faculties of the mind—as being intrinsic to artistic 

endeavour and meaning. This concept deserves a full discussion and development in its own 

right, however I will leave it to a later text in order to concentrate on the topic of interactivity in 

the arts, which is the foremost concern of this paper. Nevertheless, the concept of the synesthetic 

as it is defined here will inform this discussion on interactivity in the arts. 

7 Some examples of famous persons known to be synesthetes are writer Vladimir Nabokov, 

composer Olivier Messiaen, visual artist David Hockney, and physicist Richard Feynman. 

See Wikipedia, Famous synesthetes. 

8 See Appendix A - Supplemental Images, Plate 1. See also Wikipedia for image copyright 

information at http://en.wikipedia.org/wikillmage:The_Scream.jpg. 

9 "As I ate the oysters with their strong taste of the sea and their faint metallic taste that the cold 
white wine washed away, leaving only the sea taste and the succulent texture, and as I drank 

their cold liquid from each shell and washed it down with the crisp taste of the wine, I ... began to 

be happy and to make plans." 

Hemingway, 6. 

10 For a significant philosophical critique of Cartesian dualism, see The Concept of Mind, by Gilbert 

Ryle. Ryle systematically analyses concepts of will, emotion, self-knowledge, sensation, 

imagination, and the intellect rejecting the idea of a 'ghost in the machine' and offering instead a 
'common-sense' theory of mind, where minds and bodies are just two different sorts of things 

representing the two different ways we talk about ourselves—our mental selves and our physical 

selves. 

11 See Wollheim, on Art and its Objects, who provides an in depth analytical treatment of aesthetic 

discourse that attempts to provide an inclusive set of aesthetic criteria by which to define all 

creative endeavours that may be correctly ascribed as belonging to the umbrella category of Art. 
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12 Relevant areas of research are very wide in scope and cover disciplines ranging from theoretical 
debates in the humanities and social sciences including philosophy, literary and cultural theory, 

sociology, and psychology, to developments in the hard sciences including cognitive 

neuroscience and artificial intelligence. This paper goes so far as to introduce some of these 

ideas, however it is beyond its scope to adequately cover the research in substantial depth. The 

interested reader is encouraged to explore further readings on the subject, where the 

bibliography in Appendix D is offered as a helpful starting point. 

See Appendix D: Bibliography on "Technology, Mind and the Body". 

13 McLuhan, Understanding Media, 95, as quoted by Arthur Kroker in C Theory Live: STELARC in 
conversation with Arthur & Marilouise Kroker. 

14 Virilio, Probable Immanence, in A Landscape of Events, as quoted by Arthur Kroker in C Theory 

Live: STELARC in conversation with Arthur & Marilouise Kroker. 

15 Technology has long been associated with awkwardness and difficulty of use, with being cold 

(especially in the McLuhanesque sense) to human design and purpose, and with causing a kind 
of enslavement or entrapment of its user because of its poor anticipation of each user's individual 

requirements. Put another way, technology's relation to humanity can be problematized as an 

extension of the body which fails to adequately interface, creating a rift between the mind of the 

user and the technologically enhanced or extended body. Interactive technologies, such as those 

pioneered and used by interactive media artists, attempt to bring technology into the body, as 

close to the body as possible, to seal the rift and close the gap, or, at least as far as possible, to 

erase the psychological weight or presence of there being any interface at all so that the user is 

completely seduced by the verity of the simulation, the technologically augmented human 
experience, or posthuman experience. 

For further reading, see Appendix D: Bibliography on "Technology, Mind and the Body". 

16 Kahn, 2. 

17 Kahn, 3. 

18 From the Greek, Akousma, what is heard, the term Acousmatic defines a sound that can be heard 

without knowing its cause, and also designates the distance that separates a sound from its 

origins. Acousmatic Music is an extension of Musique Concrete, and is a music that employs 

recorded sounds that are projected through the use of loudspeakers, so that the originary source 

is concealed. It often treats the recorded sounds that make up the composition to various 

techniques of sound processing in order to transform the source material in ways that further 

play with the simultaneous concealment and revelation of the sound's causative source, as well 
as seek to reveal the individual creative and aesthetic intent of the composer. 

See Wikipedia, Acousmatic. 

19 Cinema for the ear is a further refinement of Acousmatic Music that treats the composition as a 

kind of abstract narrative soundtrack, but one in which there is no tangible visual information 
provided. It relies on the imagination of the listener to conjure images in the mind purely by the 

mental associations formed by engaging the sound composition through concentrated listening. 

In order to achieve maximum effect, this music is usually listened to in near or total darkness so 

that visual distraction is diminished. 
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For in-depth discussion, see Normandeau, "Un cinema pour l'oreille", 1992. 

20 Overton, quoting Paul Panhuysen. 

21 Wikipedia, Musique Concrete. 

22 Kahn, 9. 

23 Klee, 5. In the "Creative Credo" from The Inward Vision, he states that "Art does not 
reproduce the visible; rather, it makes visible... My aim is always.. .to make visible the invisible." 

24 Manning, 4. 

25 Jansen, 720 and 724 respectively. 

26 See Kurt Schwitters biography as found on UbuWeb: Kurt Schwitters. 

27 Kahn, 48-49. 

28 Cornwell, 204. 

29 See Appendix D: Bibliography on "Technology, Mind and the Body". 

30 For example: soft VNS 2 (for Max/MSP and Jitter) by David Rokeby, 'which allows a very high 
level of sophistication with video-based motion tracking for interactive media-art applications. 

'See "David Rokeby: softVNS.htmll" at http://homepage.mac.com/davidrokeby/softVNS.html. 

31 Heimbecker. 

32 STEIM, "S T E I M [products]> BigEye" at http:llwww.steim.org/steim/bigeye.html. 

33 Rokeby, Very Nervous System. Interestingly, an earlier version of this work by Rokeby was 
titled "Body Language". 

34 Morales-Manzanares, Morales, Dannenberg, and Berger. 

35 MIDI, which stands for Musical Instrument Digital Interface, is an electronic musical 

equipment specification and computer language originally published in August 1983 for the 

purpose of enabling the connection and communication of different musical devices such as 
synthesizers. 

See Wikipedia, Musical Instrument Digital Interface. 

36 STEIM 

37 See section 4.5 The Program. 

38 Rokeby, Very Nervous System. 

39 Morales-Manzanares et al, 27. 

40 Morales-Manzaneras et al, 26. 

41 Rokeby, Very Nervous System. 

42Bök, 10. 

43 This is a combination of two processes, each suggested by pioneering figures in the world of 

sound. The first is what I call 'Spectral Morphing' after a DSP software plugin called Spectral 
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Morpher, part of the Sound Designers Spectral Suite developed by Delaydots.com, as well as 

Morphoder, developed by Waves Audio Ltd. (A notable and much expanded toolset from 

Delaydots.com is the SpectrumWorx modular DSP plug-ins.) The second is a special use of 

contact microphones after experiments by John Cage. My use is a unique combination of these 
which I use to achieve recorded sounds of the human voice that have the timbral quality of raw 

materiality in metal, glass, wood, and stone. I describe my working method in detail in section 
4.3 - The Process. 

44 Normandeau's work Puzzle, from Puzzles CD, empreintes DIGITALes, 2005. Puzzle employs 

door sounds and vocal onomatopoeias in a succession of small pieces that can be superimposed 

or juxtaposed in any order to create the piece. 

45 Ellen Moffat, Nervouse, The New Gallery, February/March 2006. The work involved a complex 

web of speakers and wires distributed through the gallery, whence emanate a "cacophonic 
schizophrenia" of voices. 

See The New Gallery. 

46 Bruce Nauman, Raw Materials, Tate Modern, October 2004/March 2005. Raw Materials 

transforms the space of the Tate Modern's Turbine Hall through the medium of sound using 

hundreds of precisely timed and looped recordings of fragments of speech collected from 22 of 
his earlier works, and placed exactly throughout the space so that the listener has to position him-

or-herself just so in order to discern the individual fragments of conversation. 

See Dexter, Mix Editors, and The Tate Modern. 

47 With the exception of most audio software programs that convert to a 32-bit depth for 

calculations used in digital signal processing applications, while still maintaining the sampling 

resolution of the source (such as Waves Morphoder and Cycling 74's Max/MSP). 

48 See endnote 43. 

49 See Waves website for Morphoder at http://www.waves.com/content.asp?id=118. 

50 See Micracoustic. 

51 Piezo-electric discs consist of a metal covered by a special, metal-infused ceramic layer that, 
when they are bent, or when heat or pressure is applied, convert mechanical vibration into 

electrical energy, and visa-versa. 

52 Kahn, 192. 

53 This nomenclature is used to compare my treatment of the compositional plane to a landscape, 

where sonic elements can be arranged in a manner that is roughly analogous to depicting a 

landscape. This is not soundscape, as it does not describe the resultant sound of the composition, 
but rather the approach I have taken with the compositional process itself. 

54 See sections 4.3.1 DSP - The "Spectral Morph" and 4.3.3 Resonance Transference respectively. 

55 See Cycling '74. 

56 See Makingmings. 
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57 Max/MSP uses the term patch to describe any complete computer program or nested sub-

program. Patches consist of graphical program objects contained within a single window and 

connected together with patchcords. - 

See Manovich. 

59J have borrowed the term interactor from the discipline of evolutionary biology, where it was 

first advanced as an alternative to Richard Dawkins' vehicles to describe "entities that interact as 

cohesive wholes with their environments". See Hull, 137,150,179,200-201. 

60 This is a variant of the age-old philosophical thought-experiment: tf a tree falls in the forest, and 
there is no one in any way to witness it, does it make a sound? 
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APPENDIX A: Supplemental Images 

Plate 1 - The Scream by Edvard Munch, 18931 

1 See Wikipedia, The Scream at http://en.wikipedia.org/wiki/The_Scream. Image copyright: The 

two-dimensional work of art depicted in this image is in the public domain in Canada and the 

United States because it was first published more than 95 years ago. This photograph of the work 

is also in the public domain in Canada and the United States (see Bridgeman Art Library v. Corel 

Corp. at http://en.wikipedia.org/wiki/Bridgeman_Art_Library_v._Corel_Corp.). 
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Titie: Body Language 

Genre: fr.reractive Accusnalic Sound-Art tailation 
Media: Octcpticrtic Sound, Mourn Trading. and B.ea -Time Video 
Ailiat Philip Baer 
Date: August 2006 

Both' Language is an interactive sound-art installation, where the movements of 

persons in the exhibition space trigger sounds that emanate from the eight 

surrounding speakers. The position of persons' bodies in space determines what 

sounds will be heard and when, so that different location.a in the exhibition space 

will trigger different sounds as you move through the space. 

The sounds in the piece are all composed of parts of speech, called phonemes. 

These sounds have been combined with percussive sounds from striking 

physical materials such as metal, glass, wood and stone. So, as you move 

through the space, you will hear different combinations of voice and percussion. 

This work has been created so that you can explore the many different 

possibilities offered in sound by moving throughout the exhibit. For example, 

you could try moving in different ways, such as dancing, jumping, or all kinds of 

other varied expressive movements (see above diagram). Or you could 

systematically walk through the apace to try and discover all of the different 

sounds that are mapped to different locations. You will find that the het results 
occur if there is just one participant with the work at a time. Try, to explore the 

creative possibilities that the work offers, and create you own, unique sound 

composition as you move. 

Fig. 2— Body Language Artist Statement 
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APPENDIX B: DVD & Audio CD Contents 

DVD Contents: 

This disc is divided into 2 sections, which contains the following: 

DVD Video (playable in standard DVD players) 

• Video performance cf Body Language featuring 3 University of Calgary 

dancers, interacting with the system 

DVD-Rom Files (containing everything needed to reproduce the piece) 

• Original BodyLanguage Max/MSP patches 

• WinXP Executable Runtime version of the program 

• Screen captures from the program 

• Photographs from the 2006 MFA: Graduating Thesis Exhibition at the 

Nickle Arts Museum (components of the work and images of users 

interacting with the work) 

• All required sound files for the work (High resolution versions as well as 

CD-Quality) 

• A recorded excerpt of BodyLanguage interactive performance, identical to 

the track on the audio CD (in AIFF format) 

• MPEG version of the DVD video 

• All logos, texts, and support files for the work 

• Interdisciplinary Master of Fine Arts thesis text (PDF) 

Audio CD Contents: 

Track 1 - Recorded excerpt of Body Language (15:14)2 

I Dancers in the DVD video are Jennifer Mahood, Alexandra Contreras-Hill, and Christy-Joy 
Cunningham. 

2 Composition generated by 1 participant interacting with the system by moving in space. 
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APPENDIX C: Body Language Installation Instructions 

This appendix is provided to describe in detail all that is required to install the 

exhibition of the Body Language project. The following equipment is required: 

High Resolution Powered Speakers (E.g. Mackie SR450) (x8) 

• Power Cords for speakers (x8) 

• Power Extension Cords, 20ft (x14) 

• Speaker Stands, 5ft (x8) 

• XLR speaker cable, 50ft (x4) 

• XLR speaker cable, 2Oft (x12) 

• PC Computer System (E.g. Athlon 643000+ w/512MB RAM) (xl) 

• LCD Computer Screen, 17" (xl) 

• Computer Keyboard (xl) 

• Computer Mouse (xl) 

• Uninterruptible Power Supply (xl) 

• Air Coolant Fan (xl) 

• 8-Channel I/O Computer Audio Interface (E.g. MOTIJ 896HD) (xl) 

• MakingThings.Com Teleo Intro Kit (xl) 

• MakingThings.Com Teleo Video Module (xl) 

• CCD Video Surveillance Cameras (xl) 

• 15" Colour TV w/S-Video Input (xl) 

• 15" Wall Mount for TV (xl) 

• DVD Player (xl) 

• Video Data Projector (xl) 

• 5Oft RCA Cable (xl) 

• 25ft RCA Cable (xl) 

• 25ft S-Video Cable (xl) 

• RCA Cable Extender Connectors (x6) 

• RCA Y-Splitter (x2) 
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• Vinyl Lettering for Title Wall (xl) 

• Wall Plaque for Artist Statement (xl) 

The following is a diagram explaining the placement of equipment in the space: 

Case containing: 
Computer System 
Audio Interface 
Teleo Hardware 
UPS 
Cooling Fan 

Colour TV (mounted on wall) 

8 Powered Speakers 

• CCD-Video Camera 
• (mounted on-ceiling) 

Title Wall w/ Body Language Title Logo, 
Artist Statement, and Video Projection 

U Video Projector & DVD Player 

Fig. 3— Diagram of Body Language Exhibition 
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Placement is as follows (see Fig. 3): 

The Video Camera must be mounted on the ceiling, facing downwards, and 

placed such that the entire active centre zone is viewable, without displaying any 

of the surrounding area. Speakers are placed two on each side of the rectangular 

active area so that a total of 8 speakers are evenly distributed around the space. 

The height of the speakers should be adjusted so that there is a consecutive 

difference in height, where one speaker is adjusted to about 4ft height and the 

next is at 6ft height, and so on around all 8 speakers (this helps to create a more 

lively spatial effect in the sound). 

The Computer System, Urtinterruptible Power Supply (UPS), Audio Interface, 

and Teleo hardware are all placed inside of a constructed plywood case so that 

they are inaccessible to exhibition participants, but can be accessed when needed 

by gallery staff, etc. Also, venting in the case should be adequate to provide 

enough cooling for the normal operation of the computer equipment and other 

hardware. The cooling fan should be placed inside the case to aid in the venting 

of air, and should not be noisy enough to be audible over the sound of the work 

even when standing relatively near by. 

Equipment connections are as follows: 

The feed from the Video Camera must connect to the Camera 2 input of the Teleo 

Video Module hardware. The video camera feed is also split off and sent to the 

colour TV for live viewing of persons in the active centre zone of the exhibition. 

All speakers are connected directly to the 8 outputs of the Audio Interface. The 

D\TD Player must be connected to the Video Projector and then placed so that it 

will project onto the Title Wall (below the vinyl Title Lettering). 
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All cabling should be arranged such that it is visually unobtrusive and does not 

interfere with the rest of the work. 

Lighting is as follows: 

Only the centre active area should be lit (via diffuse spotlights) so that the 

surrounding area where the speakers are installed is kept relatively dark. Use of 

theatre rigging curtains may be employed to hide overhead mounting of lights, 

cabling and other equipment; these are also useful for shading the surrounding 

area and preventing light from leaking onto walls. On the title wall, a single 

spotlight should be used to highlight the title itself. This spotlight should not be 

too bright however as to obscure or interfere with the projected light of the DVD 

video from the data projector; as such, an oval shaped illumination is preferable. 

The Body Language title logo file can be found on the DVD-Rom supplied with 

the paper copy of this text, as can the Artist's Statement file. See the DVD listing 

in Appendix B: DVD and Audio CD Contents under the section for logos, texts, 

and support files. 

/ 
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