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Abstract

Interaction is an integral part of all music. Interaction is part of listening, of playing, of composing and even
of thinking about music. In this thesis the multiplicity of modes in which one may engage interactively in,
through and with music is the starting point for rethinking Human-Computer Interaction in general and
Interactive Music in particular. I propose that in Human-Computer interaction the methodology of control,
interaction-as-control, in certain cases should be given up in favor for a more dynamic and reciprocal mode
of interaction, interaction-as-difference: Interaction as an activity concerned with inducing differences thar
make a difference. Interaction-as-difference suggests a kind of parallelity rather than click-and-response. In
essence, the movement from control to difference was a result of rediscovering the power of improvisation as a
method for organizing and constructing musical content and is not to be understood as an opposition: It is
rather a broadening of the more common paradigm of direct manipulation in Human-Computer Interaction.
Improvisation is at the heart of all the sub-projects included in this thesis, also, in fact, in those that are not
immediately related to music but more geared towards computation. Trusting the self-organizing aspect of
musical improvisation, and allowing it to diffuse into other areas of my practice, constitutes the pivotal change
that has radically influenced my artistic practice. Furthermore, is the work-in-movement (re-)introduced as
a work kind that encompasses radically open works. The work-in-movement, presented and exemplified by
a piece for guitar and computer, requires different modes of representation as the traditional musical score
is too restrictive and is not able to communicate that which is the most central aspect: the collaboration,
negotiation and interaction. The Integra framework and the relational database model with its corresponding
XML representation is proposed as a means to produce annotated scores that carry past performances and
version with it. The common nominator, the prerequisite, for interaction-as-difference and a improvisatory
and self-organizing attitude towards musical practice it the notion of giving up of the Self. Only if the Self
is able and willing to accept the loss the priority of interpretation (as for the composer) or the faithfulness to
ideology or idiomatics (performer). Only is one is willing to forger is interaction-as-difference made possible.
Among the artistic works that have been produced as part of this inquiry are some experimental tools in the
form of computer software to support the proposed concepts of interactivity. These, along with the more
traditional musical work make up both the object and the method in this PhD project. These sub-projects
contained within the frame of the thesis, some (most) of which are still works-in-progress, are used to make
inquiries into the larger question of the significance of interaction in the context of artistic practice involving

computers.
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Guide to the thesis

This thesis is essentially divided up in two parts. This PDF document consisting primarily of text and
some images, and an accompanying set of HTML documents consisting primarily of documentation of the
artistic work in the form of video and audio recordings. Although most document viewers will work, for
full compatibility the PDF is best read in Acrobat Reader!. The HTML document is readable and viewable
with most web browsers. The audio and video playback relies on the Flash player browser? being installed and
Javascript being enabled. Javascript is also needed for the IntegraBrowser demo. These components—Acrobat
Reader, Flash player and javascript—are fairly standard on modern computers.
The PDF is linked to the HTML document with color

coded clickable links: dark blue for links pointing to resources Drive

for Electric Viola Grande and computer

external to this PDF, purple for internal links and finally dark Composed & premiered in 2002

red for links to bibliographical data. The pane to the right  Commissioned by and dedicated to Henrik Frendin
about the composition Drive is an example of an annotated Listen | Score
link, pointing to the documentation of Drive. When the Lis-

ten link is clicked on, the default web browser will start (on some systems you will get a warning message that
the document is trying to connect to a remote location—this is normal and it is safe to allow it) and open
a window with the requested node. No Internet access is required for this provided the media archive has
also been downloaded. If you get a message that the file could not be found you probably need to download
the HTML documents and the media files. These can be downloaded following the instructions found here:
hetp://www.henrikfrisk.com/diary/archives/2008/09/phd_dissertatio.php. Another reason the web browser
may fail to load the requested files is if this PDF document has been moved. For the hyperlinks to work, the
PDF has to stay in its original directory.

From the web browser window other nodes may be accessed through the navigation provided in the web
interface. To return to the PDF document, switch back to the PDF reader. It is possible to view also the PDF
document from within the browser, in which case the PDF should be opened from the top HTML document.
Apart from the links that lead outside the PDF document it is also ‘locally’ inter-linked. At the top of each
page, in the header, links pointing to the Contents, the Bibliography, and the Index for convenience. If the

interface of Acrobat lacks a ’back’ button, the ’left arrow’ takes you back to the to the previously read node.

! Available as a download free of charge from Adobe: http://www.adobe.com/products/acrobat/readstep2.html
2Also available as a download free of charge at: http://www.adobe.com/shockwave/download/download.cgi?P1_Prod_Version=
ShockwaveFlash


out/html/drive.html
file:out/html/drive.html
file:out/html/drive.html
file:out/html/drive.html
file:out/html/drive.html
http://www.henrikfrisk.com/diary/archives/2008/09/phd_dissertatio.php
file:out/html/index.html
http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/shockwave/download/download.cgi?P1_Prod_Version=ShockwaveFlash
http://www.adobe.com/shockwave/download/download.cgi?P1_Prod_Version=ShockwaveFlash

The current document is divided in two sections: the opening five chapters discussing the main topic of
computer interaction in music and improvisation, both from a theoretical and meta-reflective point of view
(See chapter 1 and chapter 4) from a perspective established in the artistic work (chapter 2 and chapter 3).
The concluding array of appendices are some of the papers already published and referenced in the first half
of the text along with musical scores and documentation.

To allow for a non-linear reading of the texts I have added a glossary of some of the terms and acronyms
used throughout. In most cases these terms are also defined within the document. I have however consciously
tried to limit the use of acronyms. Citations are made using footnotes and a complete bibliography of all works
cited is provided. Ibidem is used for repeated citations but with a hyperlink pointing to the full reference.
Lookup of works cited may be done using the Index, either by author or by title.

Quotes of approximately 40 words or more are inset and put in a separate paragraph and the reference is
given by a footnote immediately following the final period of the quote. I use American style “double” quo-
tation marks for quotes and ‘single’ quotation marks for inside quotes, except for longer indented quotations.
These are typeset without surrounding quotation marks and any inside quotes are printed exactly as in the
text cited. Commas and periods are put inside the closing quotation mark if they belong to the quotation,

else outside. Footnote marks are consistently put after punctuation.

This document, as well as most of the artistic contents, are produced with
open source software. The thesis is written on the GNU Emacs text editor,
typeset with BTEX, making use of BibTEX for references, and AucTgX for
editing. Graphics are produced with Inkscape SVG editor and images are
edited with Gimp and Imagemagick. Videos and screen casts are edited with

Cinelerra and ffmpeg.
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Chapter 1

Introduction
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ed view on interaction that also includes interactions between many

Figure 1.1: A timeline with the different sub-projects and themes with their interrelations.

I do not believe that art is best created in solitary confinement but that it is nurtured in social, human
and cultural interaction. Whether my background as a jazz musician and improviser is the explanation for,
or a consequence of this conception holds no real significance for the reading of this thesis, but there is an
interesting similarity between the sensibility required by an improviser! and the sensibility required in any
human interaction respectful of the other.

The primary focus of my PhD project is the interaction between musician and computer within the

T am referring to the kind of sensibility that George Lewis would refer to as affological Lewis - improvisation in which the personal
narrative, manifested partly through the ’personal sound’ is of importance and yet, in which the “focus of musical discourse suddenly
shifts from the individual, autonomous creator to the collective - the individual as a part of global humanity.” See George E. Lewis.
“Improvised Music after 1950: Afrological and Eurological Perspectives”. In: Black Music Research Journal 16.1 (1996). Pp. 91-122,
p. 110



1.1. Personal background Bibliography, Index

context of what is often referred to as Interactive Music.> Though this is a commonly used term its meaning
is blurred by the magnitude of concepts that it covers and in order to unwrap the idea of musical interaction
with a computer, this project also includes other forms for interaction in different contexts and between other
kinds of agents as well as different readings of the idea of interaction. These investigations are conducted
in the form of reflection on my artistic as well as theoretical work. As will be seen, the consequences of
the experiences gained from my practice as an improviser and composer, may in the end change the way an
interactive system in which a computer is one of the agents, is designed, approached and used. Hence, the
study of musician-musician interaction within this project is not a goal in itself but rather a way to approach
the complex field of musician-computer interaction, which is the type of interaction implied by Interactive
Mousic. Similarly are the considerations on human-computer interaction not an end in itself but a way to

further understand musician-computer interaction.

1.1 Personal background

I have two principal areas of interest in my musical practice: Improvisation and computers.
() As a performer I look at different ways to explore improvisation: Idiomatic (primarily
jazz) as well as non-idiomatic,? pre-structured and without preparation (as little as is pos-
sible), on acoustic instruments and on electronic and home made instruments (mostly
software instruments on laptop). Even when working with composition in a relatively tra-
ditional manner (i.e., using musical notation), I am always looking for ways to allow for
improvisation to form an integral part of the process. At the risk of inducing the delicate
and difficult debate on the difference between improvisation and composition,? T will state

that, based on my own experience improvisation precedes composition. Composition ap-

Starting point
Unsatisfied with available tools for interaction
between musician and computer

pears to me as a more specialized subclass of the practice of improvisation.” This relation
is also noticeable with regard to computer interaction as the strategies I have developed
for dealing with the computer’s shortcomings® while composing does not usually apply
to the case of performing, and certainly not to improvising with the computer. However,

should interaction in the real time context of improvisation develop and allow for more

2See Wikipedia article on Interactive Music. Interactive Music. Web resource. 2007. URL: http://en.wikipedia.org/wiki/Interactive_
music (visited on 10/21/2007); Guy E. Garnett. “The Aesthetics of Interactive Computer Music”. In: Computer Music Journal 25.1
(2001). The MIT Press, Cambridge, Mass. Rowe, Interactive Music Systems; Todd Winkler. Composing Interactive Music: Techniques
and Ideas Using Max. Cambridge: The MIT Press, Cambridge, Mass., 2001; Robert Rowe. Machine Musicianship. The MIT Press,
Cambridge, Mass., 2001.

3The terms, ‘idiomatic’ and ‘non-idiomatic’ are borrowed from Derek Bailey. See Derek Bailey. Improvisation: its nature and practice
in music. 2nd ed. Da Capo Press, Inc., 1992.

“Whether they are part of the same process or different modalities all together depend on who you ask. Nettl dismantles the
composition-improvisation dichotomy replacing it with the idea points along a continuum. (Bruno Nettl. “Thoughts on Improvisation:
A Comparative Approach”. In: The Musical Quarterly 60.1 [1974]. Pp. 1-19. ISSN: 00274631) Towards the end of his influential
book on improvisation Bailey quotes a discussion in which it was established that “composition, should there be such a thing, is no
different from composition.” (Bailey, Improvisation: its nature and practice in music., p. 140) Finally, Benson, assigns improvisation as
a property of all musical practices, even composition. (Bruce Ellis Benson. The Improvisation of Musical Dialogue: A Phenomenology of
Music. Cambridge Univ. Press, 2003)

5These ideas seem to be getting some support from the aforementioned Bruce Ellis Benson. The Improvisation of Musical Dialogue: A
Phenomenology of Music. Cambridge Univ. Press, 2003.

©The computer’s shortcomings are dealt with in the chapter on interaction.
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enunciated dynamics, this would unequivocally inform—and render different—also non real time work such
as composing.

(i) We are constantly surrounded by technology. Technology to help us communicate, to travel, to pay
our bills, to listen to music, to entertain us, to create excitement in our mundane lives. For the great part,
most users are blissfully unaware of what is going on inside the machines that produce the tools we use (the
machine itself is usually much more than the tool). There is no way to experientially comprehend it—it is
an abstract machine (though not so much in the Deleuzian sense). If a hammer breaks we may reconstruct
it based on our experiences from using it but if a computer program breaks the knowledge we have gained
from using it is not necessarily useful when, and if, we attempt at mending it. This phenomena is not (only)
tied to the complexity of the machine but is a result of the type of processes the machine initiates and the
abstract generality in the technology that implements the tool.” I have worked with the computer in one way
or another in almost all of my artistic work since 1994 and I am still as fascinated by it as I am by the piano
or the saxophone. But whereas the piano and the saxophone are already ‘owned’ by music, the computer is
not. It is subject to constant change and, even though the computer is obviously already an integral part of
our culture and a part of our artistic explorations, the speed at which new and faster technology and new
technological tools are extorted constitute an unprecedented challenge to anyone interested in incorporating
and understanding computers in the frame of a culture that normally proceeds at an entirely different pace.
But for exactly these reasons I feel a growing responsibility to explore also the computer for artistic purposes—
if only to counterbalance the otherwise purely economical considerations surrounding the development and

implementation of new computer based technology.

My interest in integrating and interacting with electronically produced sounds began in the late 80’
when listening to saxophonists such as Gary Thomas® and Greg Osby’ using the IVL Pitchrider!®, and Frank
Zappa playing the Synclavier.!! Pat Metheny’s use of guitar synthesizer and sampler on the Song X record
together with Ornette Coleman, was a thrilling sonic experience of what could be done relying on, what
we today would call, relatively simple technology.!? Later, hearing George Lewis's Voyager'® 1 realized the
possibilities for something else than the one-to-one mapping between the instrument and the electronics used
in the examples above,'* described by Lewis “as multiple parallel streams of music generation, emanating

from both the computers and the humans—a non-hierarchical, improvisational, subject-subject model of

7The abstract Turing machine, the Mother of all computers, is generally thought to be able to solve all logical problems.

8Gary Thomas. Gary Thomas and Seventh Quadrant / Code Violations. LP Record. Enja Records, LP 5085 1. 1988.

9Jack DeJohnette. Audio-visualscapes. Compact Disc. MCA Impulse 2 8029. 1988.

19The IVL Pitchrider is now out of production. At its time it was a state of the art pitch-to-MIDI converter. It took an audio signal
from a microphone and send out a MIDI signal that could be used to control a synthesizer.

"Frank Zappa. Jazz From Hell. LP Record. EMI Records, 24 0673 1. 1986; Wikipedia article on Synclavier. Synclavier. Web resource.
2007. URL: http://en.wikipedia.org/wiki/Synclavier (visited on 08/09/2007).

12Pat Metheny and Ornette Coleman. Song X. Compact Disc. Geffen 9 24096-2. 1986.

13George Lewis. Vayager. Compact Disc. Disk Union-Avan CD 014. 1992.

14To be honest it was already when listening to the track Traf on Gary Thomas' Code Violations that I started thinking about different
mapping schemes inspired by Gary Thomas: “I assigned a different harmony note to each note I play on the saxophone; I set it up the
way I prefer to hear notes run together”. In the same text Thomas makes another interesting remark that had a big impact on me: “You
can take the limitations of tracking technology and turn them into advantages: if you bend a note on the sax, the synth note doesn’t
bend, so you get some dissonances”. The idea of using the limitations of technology to ones advantage is a way of soft-circuit-bending;
using technology in ways and with methods they were originally not intended for. See cover notes Thomas, Gary Thomas and Seventh
Quadyrant | Code Violations, §7
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discourse, rather than a stimulus/response setup”.'®

In the early 90’s I was not attached to any academic music institution and I had no computer science
training or knowledge. What started at this time was a long process of reverse-engineering the sounds I had
heard and the processes I was interested in, in total absence of a terminology or even language in which to
express what I wanted to achieve. The only method available to me was trial and error. In a sense, this
thesis is the collection of information, reflection, and documentation that I would have liked to have access
to while taking my first steps in Interactive Music. In hindsight I can see that a lot of material, experience and
expertise existed but my lack of knowledge and terminology, in combination with my personal and artistic
preconditions, made it necessary for me to begin by finding out by myself.

Ten years later I had acquired the knowledge and the expertise to do many of the things I had aimed for.
Bug, although I was working actively as improviser and composer with interactive music in different contexts,
and though I was able to stage performances with a comparatively high degree of real time interaction be-
tween musician(s) and computer(s), I was not convinced by the interactive aspect of the music. In one sense
the music was interactive; I used little or no pre-prepared material and many aspects of the shaping of the
computer part was governed by performance time parameters. But in another, perhaps more musical sense,
it was not interactive at all. At the time, my own interpretation as to the source of the dissatisfaction was
that the information transmitted from musician to machine, once it arrived at the destination in a machine
readable format, was no longer of a kind relevant to the music. The information may still have been valid at
the source, but when the representation of it was used in the machine to produce sonic material, material that
would appear for the musician as a result of the input, the perceptual connection between cause and effect
had been lost and with it, I felt, some of the motivation for working with interactive music. One may object
against the conclusion that lack of musical relevance of the signal at the destination is considered a problem,
instead arguing that the problem is related to a dysfunctional use of that signal at the destination. However, at
the time, I was convinced that no matter how sophisticated the mapping between the input, the signal, fed to
the computer, and output, in the form of sound would get, if the information that constitutes the very origin
for the construction of musical material does not appertain to the context in which this material is to appear,

the interaction as interaction would fail (which is not to say that the music would necessarily fail).
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Figure 1.2: Score excerpt from the piece Der Goda/Der Onda by the author. Published by dinergy music pub. & Svensk Musik

The score excerpt in Figure 1.2 shows bars 3-5 of the flute part of the piece Det Goda/Det Onda for flute

6

and computer'® composed 1998-1999 and may be used to illustrate one aspect of the problem described

15George Lewis. “Too Many Notes: Computers, Complexity and Culture in “Voyager””. In: Leonardo Music Journal, 10 (2000).
Pp. 33-9, p. 34.
19Henrik Frisk. Der Goda/Det Onda. Compact Disc. Recorded on Fixerad Anarki, dB Productions DBCD 072 in a performance by

4
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above. The piece uses pitch-tracking!” and score following techniques'® to synchronize the computer with
the performer. Overall, in Det Goda/Det Onda, the score following works well and is relatively predictable
and because the piece is essentially modal, much due to the way the modes are composed, the extensive use
of micro-tonal variations (e.g. the recurring G quarter tone sharp in the excerpt) does not present a problem.
Instead, the issue is the discrepancy of the role pitch is given in the structure of the piece on the one hand,
and in the computer system on the other. Despite the modal nature of the piece, the organizing principle in
Det Goda/Det Onda is not pitch, but rather the way pitched content is combined with non-pitched content,
or ‘regular’ flute sounding notes with ‘non-regular’, but what is communicated to the computer is merely the
former half of that relation (which in this case is less than half the information). For example, in the second
bar of the note example, the last note, an E (to be played 5/100 of a tone sharp) is preceded by a D played
as a flute pizzicato. Compositionally the ‘meaning’ of the E lies in its relation to the preceding pizzicato tone
D and the ‘meaning’ of the D is much closer related to its timbre than its pitch (which may or may not
be a D). However, none of this information is made accessible to the computer which is merely receiving
information about when a tone is played and what its pitch is.!”” Here I located the root to my frustration:
in the computer-performer communication I was limited to one kind of information and that type was not
really relevant to the processes I wanted to perform (musically and technically). I saw the solution to this, and
other similar problems, in the concept of tracking the timbre, or the relative change of timbre in addition to

tracking the pitch.

If what is described above was the point of departure for this project, although I now more or less have
the tools that constitute the first step towards allowing timbre tracking, I have also learned that the problem
as described with regard to Det Goda/Det Onda was badly stated in the sense that it saw to the problem, as
well as its solution, in a far too narrow way: as a computational task that ‘only’ needed its algorithm. During
the course of the project the view on interaction has been broadened to include aspects of interaction that are
external to the field of human-computer interaction. The two main reasons may be very briefly summarized
as: (4) First of all, interactive music is obviously contingent on kinds of interaction that are not related to the
computer. Hence, what is perceived as a dysfunction pertaining to the interactive computer system may under
certain conditions be resolved by compensating somewhere else, i.e. not necessarily in the computer system
itself. (i) Secondly, regardless of the kind of interaction at work, the attitude towards it and the expectations
from it are attributes that consciously or unconsciously shape the design of an interactive system. It is clear
that if T expect to be able to conzrol an interactive computer (music) system and I fail to do so, I am likely
to deem the interactive experience unsatisfactory. However, from an artistic point of view I will also need

to ask myself if expectation of control is at all desirable. In other words, the project started from a relatively

Terje Thiwéng. 1999.

17The pitch-tracking is achieved using the fiddle™ object in Max/MSP. See Miller Puckette and Ted Apel. “Real-time audio analysis
tools for Pd and MSP”. In: Proceedings of the International Computer Music Conference. San Fransisco, Calif.: Computer Music Assoc.,
1998. Pp. 109-12.

18For an overview of score following techniques, see Rowe, Interactive Music Systems, chap. 3.2.

O1n this particular example it may be argued that, if the score following is functional, information #bouz a note (timbre, loudness,
articulation, etc.) could be derived from the score rather than the performance. So long as the performance is synchronized with the
score, all the information about a given note is (in some cases thought to be) a part of the score. However, Der Goda/Det Onda contain
substantial sections of improvised material where this meta information is not available prior to performance time. In other words, even
if a score centric (as opposed to performance centered) view is desirable—which it is not to me—it would not work in this composition.
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narrow view on interaction only to gradually expand it, but without losing the original ambitions, though
these would gradually also appear in new light. The ways in which it expanded, as well as the reasons for the

expansion will be the topic for the following chapters.

1.2 The field of research

The current PhD project marks an important step in the work in progress for which the goal may be sum-
marized as: To be able to dynamically interact with computers in performances of improvised as well as
pre-composed music. ‘Dynamically’ should be understood as non-static in the moment of performance, i.e.
real-time dynamic, but also dynamic with regard to context in non real-time, as a multiplicity of possibilities:
To resist the notion of zbe solution, to defy the work, and to constantly re-evaluate and transform according to
the changing needs: to opt for the work-in-movement. The latter understanding of ‘dynamic’ is furthermore
the origin of the concept of re-evaluation of ‘the Self” that has become central for this project: When others
are allowed entry into the constructive and defining phases of a musical work (which is the consequences of
the decomposition of #he work and the beginning of the work-in-movement), the Self of musical production
is likewise to be questioned. The significance of these issues were not originally part of the project but were
revealed to me while working on the interactive sound installation etherSound. As a sound installation it
dismantles the relationships between composer, performer and listener. (In relation to etherSound, am 1 the
composer, the performer or the listener? But already attempting to define ones role is sign of a too relentless
articulation of the Self.) Out of these contemplations, in combination with the experiences of audience inter-
action and participation also gained from etherSound, came the notion of interaction-as-difference as opposed
to the common mode of human-computer interaction, defined here as interaction-as-control.

In this project the (artistic) practice is, in a sense, both the object and the method. The sub-projects
contained within the frame of this thesis, some of them still works-in-progress, are used to make inquiries into
the larger question of the significance of interaction in the context of artistic practice involving computers.
As mentioned above, they are manifestations of different modes of interaction and as such they form the
stipulation for the reflections on the subject. Hence, though there are a number of aspects on interaction in
relation to computers, musical practice, improvisation and many other topics that could have been followed
up, the artistic work has been the proxy that has helped to demarcate and narrow the field of questioning.
I should however mention, albeit briefly, one currently influential field that is no# actively discussed in the
present work, but which is very closely related to it. The field of gestural control of music,?® has attracted a
great deal of interest within digital media in general and electro-acoustic music in particular in the last decade
and includes concepts such as embodiment, immersion and body-sound interaction.?! With no intention to
present a complete list, related projects that may be mentioned—projects that also share a strong connection

to artistic practice as well as to improvisation and/or technology—are those by pianist and improviser Vijay

20For an overview, seec Marcelo M. Wanderley and Marc Battier, eds. Trends in Gestural Control of Music. Available electronically only.
Ircam, 2000.

21n the early and mid 90’s Virtual Reality technology, also in artistic practice, was a source of inspiration for thinking about the role
and function of the body in human-technology interaction as well as concepts such as immersion See Mary Anne Moser and Douglas
MacLoed, eds. Immersed in Technology: Art and Virtual Environments. The MIT Press, Cambridge, Mass., 1996; See also John Wood.
The Virtual Embodied: Presencelpractice/technology. Routledge, 1998.
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Iyer”? and the saxophonist David Borgo.”> They are both examples of improvisers/researchers with a great
interest in the study of music and improvisation as an embodied activity. In addition, Norwegian “music
researcher and research musician”?4 Alexander Jensenius’s recent PhD thesis is a project intimately tied to the
author’s artistic practice, similarly focused on embodied music cognition and on gesture control of electronic

musical instruments.?

1.3 Sub-projects: overview

Process

2002
2008

Figure 1.3: Process arrow of project map (See Figure 1.1)

This section is intended to function as an annotated table of contents for the reader to get an overview
of the project but also to allow for reference look-up of particular components. Although I prefer to see all
aspects of this PhD project as a distribution of interrelated parts that overlap with each other, all belonging
to my artistic practice, in order to unwrap and make accessible the different facets of import to the thesis,
a dissection, so to speak, is necessary. Graphically displayed in Figure 1.1, the different enclosures, or sub-
projects, are briefly introduced below. But the enclosures are also carriers of artistic experience and have in
themselves something to say about the subject matter. The different modes of interaction represented in these
artistic projects are not only relating to musician-computer interaction but also, to a high degree to musician-
musician interaction: Interaction taking place in the stages of preparation and development of the projects
as well as in the processes of performance, execution and evaluation. Below the projects appear roughly in
the order in which they were initiated in time, but it should be noted that they also, obviously, extend over
time. For example, though timbreMap was the first sub-project started, it is also the one that has been active
the longest. Although it would be possible to categorize the different sub-projects into ‘music’, ‘text’ and
‘software’, in the presentation below I have not done so because I believe it would give a wrong picture of the
types of works included here. By resisting this categorization I hope to also resist the corresponding division of
sub-projects into ‘artistic’, ‘reflective’ and ‘scientific’ based solely on their form. It is not that I think my music
is scientific or my programming is reflective and nor do I think my texts are only reflective. For instance, the
computer software a part of this project is not merely ‘a tool’ to allow for ‘testing’ or ‘verifying’. I regard it as

part of the artistic practice that lies at the very foundation of this project, i.e. as implementations of ideas.

22See the PhD thesis Vijay S. Iyer. “Microstructures of Feel, Macrostructures in Sound: Embodied Cognition in West African and
African-American Musics”. PhD thesis. University of California, Berkeley, 1998; See also Vijay S. Iyer. “On Improvisation, Temporality,
and Emodied Experience”. In: Sound Unbound : Sampling digital music and culture. Ed. by Paul D. Miller. The MIT Press, Cambridge,
Mass., 2008. Chap. 26.

23 Using British Saxophonist Evan Parker as a point of demarcation the embodied mind is explored in David Borgo. Sync or Swarm:
improvising music in a complex age. The Continuum Interntl. Pub. Group Inc, 2005, chap. 3.

24 Alexander R. Jensenius. Biography. Web resource. URL: http://www.arj.no/bio/ (visited on 09/09/2008).

5See Alexander R. Jensenius. “ACTION — SOUND. Developing Methods and Tools to Study Music-Related Body Movement.”
PhD thesis. University of Oslo, 2008.


http://www.arj.no/bio/

1.3. Sub-projects: overview Bibliography, Index

But they are also beginnings in themselves in that they may, albeit in a limited sense, allow for a different
usage of computers in the context of interactive music.

The purpose of my PhD thesis is not to draw conclusions that may be generalized but rather to test
assumptions within the framework of my own artistic production. However, the software, released under
the GNU General Public License*®, as well as the music,?’ may very well be used in other contexts, by other
artists for completely different purposes, or to further elaborate on the ideas presented in this thesis. Though
programming as an activity is often seen as something done by predominantly asocial men, in isolation, I
argue that programming is interaction. It is interaction in order to make the computer interactive, interaction
in the language of the computer. But these projects, notably libIntegra, are also in themselves results of higher

level interactions as in group collaboration.?®

Many open source software development projects interact
widely with their users, other developers and other projects.

The computer, as a physical object (as opposed to the abstract idea of the computer), is often intimately
coupled with the software it hosts to the degree that operations that are a result of software processes are
attributed the computer as object rather than the actual program in question. Furthermore, it is imaginable
that, in some cases these operations should more correctly be associated with the programmer rather than the
program. For example, when playing chess against a computer chess program, the sensation is that the game
is played against the computer, when in fact the game is played against a dislocated chess game programmer.”’
In Section 4.4 the computer operating system is discussed in a similar fashion as a sign referring back to the
producer of the system. If we can talk about signification in this context the software is the sign that holds a
causal relation to output of the program, which in turn signifies the origin of the program: the programmer(s)
or the context she/he or they belong(s) to. Now, this is not a general clause. To delineate software and talk
about it as a symbol somewhat independent of its host in this manner is obviously not always possible:
compilers and embedded systems are only two examples. But in my own practice, the idea that programming
is a means of positing some part of myself within the software, not unlike how writing a musical score is
a way to communicate oneself, has become an important aspect. Under certain conditions, the computer,
when running software I have contributed to, may then be seen to function as a mediator of myself, again
similarly to the way a score is a mediator of its composer. The computer as a host for a detached self, as
an ‘instantiator’ of my imprint, the code, with which I can interact. Contrary to the immediate appearance
of ego-centered narcissism in this description—coding the self to play the self to interact with the self—for
me the Self is instead distorted. (Under certain conditions the result could equally well turn out to manifest
precisely narcissism). In the superimposition of different kinds of logic, of Self as sign and Self as Self, and

different kinds of time, that of real time and that of detached time, a possibility for loosing the Self eventuates.

20Free Software Foundation. GNU General Public License. 2007. URL: http://www.fsf.org/licensing/licenses/gpl.html (visited on
10/27/2007).

27T am currently investigating the consequences of releasing all, or much of my music under the Creative Commons License. See Creative
Commons. Creative Commons License. 2008. URL: http://creativecommons.org/ (visited on 09/13/2008).

281 would go so far as to say that, based on my own experience, the interaction between myself and Jamie Bullock (the main software
developer and administrator of the project) was a critical aspect of the development. As the project involved many low level decisions that
could potentially be highly significant at a much later stage, there was at times very intensive communication and negotiation between
us, that in most cases led to new ideas and input to the project. In that sense the interaction was more important than the development.

2See J. Gilmore as quoted in Hannah Arendt. Between Past and Future: Eight Exercises in Political Thought. Penguin Books, 1977; See
also Jean Baudrillard. “Deep Blue or the Computer’s Melancholia”. In: Screened Out. 2002. Pp. 160-5.
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1.3.1 timbreMap

To be limited to pitch-tracking as input source in my

saxophone-computer interactions®® has for long appeared to timbreMap

demonstrations of real time self-organization

me like trying to paint a picture on a computer screen with Watch

nothing but a computer keyboard to do it with or, the reverse,

type a letter with nothing but a joystick. Ultimately trying to compensate for unwanted artifacts when trans-
gressing the barrier between continuous and discrete becomes too annoying. The concept of pitch-tracking
was briefly discussed above in connection with Der Goda/Det Onda, a composition which also provided a
practical example of the possible limitations with pitch-tracking in instrument-computer interaction. What
the process of pitch-tracking attempts to achieve is the transformation of a (monophonic) audio signal into a
series of discrete pitches.?! Aside from the fact that pitch-tracking is a difficult task, the information gleaned
by such systems is only useful if the pitch representation is a meaningful and substantial parameter in the
intended totality of the musical output. In much of my music it is not. I am primarily interested in the
non-quantifiable aspects of the audio signal such as timbre and loudness and, although it is entirely possible
to create continuous change from discrete events, it appears more natural to me to make use of the continuity
already present at the source (the saxophone) than to recreate it from a quantized event. If this would prove
possible I imagined the chances for the two sounds to integrate, to blend, would increase. The timbreMap
software is an attempt to assess the hypothesis that this relation between the nature of the signal used as input
in the musician-computer interaction and the nature of the output is of importance. In this sub-project I
am addressing the problem defined at the outset, described towards the end of Section 1.1 and also below at
Section 1.4, namely the question of the role of timbre in musician-computer interaction: Will information
about the relative timbre in an audio signal make possible a different type of interactive system, one that more
easily can achieve sonic integration? Before looking at the proposed system itself the issue of integration, or
‘blend’, needs to be unwrapped.

One of the great challenges with working with electro-acoustic music in combination with acoustic in-
struments is how to unite the two sound worlds into one coherent whole. This statement, however, brings
forth a number of questions of which one is why a coherent whole is important.>? Further, what is it for
two sounds to unite? To begin with, the lack of physicality, the absence of a body in electro-acoustic music
production is an issue. If two human musicians are playing together before an audience, their mere being
there together, their physical presence, will contribute to making the listener unite the timbres. If one of the
musicians is instead a virtual one, a computer, though there is the advantage of near limitless sonic possibil-

ities, there is a the disadvantage of having to create the sonic unity with sound only.*> Now, unity in this

30Naturally, other options exist and any number of combinations of existing solutions for instrument-computer interaction is possible.
My point here is that, for different reasons of which the fact that pitch is quantifiable, pitch-tracking has become a very common mode
of interaction.

31 As mentioned, Puckette and Apel (1998) describes the fiddle” Max & Pd object which uses a frequency domain method to estimate
the pitch. Another option to extract the pitch from an audio signal sometimes used is zero-crossing, in which the signal is analyzed in
the time domain. For an example, see David Cooper and Kia C. Ng. “A Monophonic Pitch Tracking Algorithm Based on Waveform
Periodicity Determinations Using Landmark Points”. In: Computer Music Journal 20.3 (1994). Pp. 70-8

32Electronica, techno and lots of other popular music styles, as well as much electro-acoustic music, thrives on its sonic space being
distinct from the acoustic sound world of traditional instruments.

33The topic of sound and physicality is huge and obviously not made justice by this short and rather simplistic example. As a field of
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context should be understood not only in the holistic sense that the two sounds unite or blend into a whole,
but also that the two sounds may in some regard create a perceptual unit. The sonic relation does not have to
be one of unity, it may equally well be a antagonistic one, in which case the struggle is the perceptual unity.
In other words, the notion of ‘blending’ of sounds holds within it also concepts such as distortion, noise and

power.

Based on my own experience primarily in the styles of jazz and improvised music—also from conducting,
playing in, and composing for, big bands—blend’ is a highly complicated issue. It is not a predetermined
factor but a property relative to a large number of agents. Blending is a constant negotiation in which tone
color, intonation, energy, volume, articulation, etc. has to be perpetually altered. The ultimate goal of
this negotiation is not unity, but difference—there is nothing as difficult as trying to blend with ones own
sound. In this sense, blending is not only a communication of information from one part to the other but
something which happens ‘in between’. And, it is the ‘in between’ that remains hidden if the musician-
computer interaction is not truly continuous. Despite its limited scope, the tests I have performed with
timbreMap seems to show that it is capable of communicating information of a kind useful in the attempt to

achieve ‘blend’.

The design

timbreMap makes use of a self-organizing feature map (SOM) of the type proposed by Teuvo Kohonen which
provides a two dimensional topographic map of some feature in the input vector. A SOM is a type of artificial
neural network and, apart from Kohonen’s phonetic typewriter, has been used for a wide range of purposes.®*
In general there has been interest for many years from the electro-acoustic music community for ANN. The
MAXNet object that “simulates multi-layered feed forward and Jordan and Elman style recurrent networks”
was made available for the Max graphical language for audio and MIDI processing.>> Robert Rowe has
a section on ANN in his book Interactive Music Systems®® and Readings in Music and Artificial Intelligence

.57 The recent interest for ecological thinking,38 also in

has several contributions that relate to the subjec
music, has made connectionist ideas to further spread outside the confines of computer science. In ecological
thinking the environment is structured and the perception is flexible; to perceive is to become attuned to the
structure inherent to that which is perceived. Musicologist Eric Clarke describes the kind of attuning “to the
environment through continual exposure”, that briefly summarizes the behaviour of a SOM, as a result of the
plasticity of perception and actually proposes that connectionist models are approached in order to more fully

understand aspects of the human capacity for self-organization.?* timbreMap depends on the highly flexible

research it is related to the topic of embodiment and enactment. Apart from the references mentioned in Section 1.2, see Satinder Gill,
ed. Cognition, Communication and Interaction: Transdisciplinary Perspectives on Interactive Technology. Springer-Verlag London, 2008,
chap. 1, p.3-30

34See Kevin Gurney. An Introduction to Neural Networks. UCL Press Ltd., Routledge, 1997, pp. 137-40.

35Michael A. Lee, Adrian Freed, and David Wessel. “Real-Time Neural Network Processing of Gestural and Acoustic Signals”. In:
Proceedings of the International Computer Music Conference. San Fransisco, Calif.: Computer Music Assoc., 1991. Pp. 277-280.

36Rowe, Interactive Music Systems, chap. 7.

37E.R. Miranda. Readings in Music and Artificial Intelligence. Harwood Academic, 1999.

381n ecological thinking perception and meaning are coupled.

39Eric R Clarke. Ways of Listening: An Ecological Approach to the Perception of Musical Meaning. Oxford University Press, USA, 2005.
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and efficient JetNet FORTRAN library implementation of SOM.4

The original design of timbreMap, written in C++, is loosely following a model for speaker independent
word recognition suggested by Huang and Kuh.#! Tt constructs its input vector by performing a Bark scale
transform which divides the signal up in twenty four critical bands. These are derived to approximate the
psycho acoustical properties of human auditory perception.*? The filter curve for the Bark transform used in

timbreMap is:
10log10B(z) = 15.81 + 7.5(z + .474) — 17.5(1 + (z + .474)*)'/2dB (1.3.1)

where the bandwidth, z for frequency f is derived from:

f

= 926812
2= 208 5 TR

—0.53 (1.3.2)

timbreMap has native support for Open Sound Control ((OSC) and interfaces with /ibIntegra as a stand-
alone module. Tt currently uses Jack® for audio input. There is no release of timbreMap for it is in a state
of constant flux but the source code is available from http://www.henrikfrisk.com. Among the things I plan
for the next phase of development is the intention to add additional layers of networks, some of which may
be supervised learning networks. zimbreMap is a central component of my more recent saxophone/computer
improvisations and of the third version of Repetition Repeats all other Repetitions. With it I will be able to
inform the computer of relative changes in timbre and this, I hope, will allow me to further expand on the

possibilities for musician-computer interaction.

1.3.2 Solo improvisations

In Section 1.1 I stressed the importance of improvisation in my artistic
practice and, with a reference to Benson,*> pointed to how experiences Improvisations
for saxophone and computer

Performed in 2005

than experiences acquired elsewhere in the vast territory of musical prac- Listen

gained within the field of improvisation may be of a kind more generic

tice. The topic of musical improvisation, for a long time neglected by

musicology and music theory,46 is a complex one and a full scholarly inventory of its significance and mean-

“Leif Lonnblad et al. “Self-organizing networks for extracting jet features”. In: Computer Physics Communications 67 (1991).
Pp. 193-209.

4 Jianping Huang and Anthony Kuh. “A Combined Self-Organizing Feature Map and Multilayer Perceptron for Isolated Word
Recognition”. In: JEEE Transaction on Signal Processing 40 (1992). Pp. 2651-2657.

42Anthony Bladon. “Acoustic phonetics, auditory phonetics, speaker sex and speech recognition: a thread”. In: Computer speech
processing. Hertfordshire, UK, UK: Prentice Hall International (UK) Ltd., 1985. Pp. 29-38, See.

“Following ibid., pp. 32-3.

“44Paul Davis. Jack Audio Connection Kit. URL: http://jackaudio.org (visited on 09/14/2008).

“Benson, The Improvisation of Musical Dialogue.

46See for example Lewis, “Improvised Music after 1950”; With regard to improvisation all contributions in the collection are of
interest, but regarding the scholarly neglect of improvisation in particular, see Bruno Nettl. “An art neglected in scholarship”. In: /n the
Course of Performance: Studies in the World of Musical Improvisation. Ed. by Bruno Nettl and Melinda Russel. The University of Chicago
Press, 1998. Chap. Introduction, pp. 1-27; See also the introduction to Bailey, /mprovisation: its nature and practice in music.
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ing could easily be the subject for a separate thesis.”” Here I will give a short account of my own views on
improvisation, if only to contextualize my aims concerning musician-computer interaction.

In my own improvisatory practice the two central aspects are sensibility and sound, both of which may
be said to be fundamental aspects of jazz in general. The relation between inter-human sensibility and im-
provisatory sensibility was briefly mentioned already in the first paragraph of Chapter 1. The sociological
and cultural dimensions of sensibility of different kinds are covered by George Lewis in his essay “Improvised
Music after 1950” and the intra-musical aspect of sensibility is hinted at by George Russel’s notion of intuitive
intelligence.*® Now, Lewis also discusses the aspect of sound in his essay and how the “personal narrative” is a

part of the individual signature of the Afrological improviser summarized by the conception of his sound:

Moreover, for an improviser working in Afrological forms, ’sound,” sensibility, personality, and intelligence
cannot be separated from an improviser’s phenomenal (as distinct from formal) definition of music. No-
tions of personhood are transmitted via sound, and sound become signs for deeper levels of meaning beyond

pitches and intervals.®

The topic of the Self in relation to sound brought up by Lewis will be discussed later but for now, let us settle
with the conclusion that, just by listening to the diversity of expression to be found among jazz musicians it
is not difficult to apprehend that ‘personal narrative’ is an important agent in jazz: A genre where the same
instrument, played by two contemporaries, could easily show entirely distinct qualities. Now, my point here
is not to prove that my improvising shows afrological qualities, only that I appraise some of the values also
assigned to the afrological “musical belief system”.

Then, to introduce the computer into the improvisation equation, the interesting challenge is to include it
without altering the quality of the coefficients of sound and sensibilizy. This is a programming challenge as well
as an artistic challenge, and one which poses many questions. What are the essential qualities of sensibility and
sound in a context that includes the computer? In what ways may they change? Is something like sensibility
at all compatible with the computer? Or even with the digital (as opposed to the continuous)? What is it to
prove sensible towards a machine that is insensible by its very nature: Should I alter my own sensibility? Or
attempt at altering the computer’s possibility for mimicing or responding to sound and sensibility? Or, is the
human expression so vastly different from the computer’s structure that their respective qualities may never
be threatened by whatever mode their interaction implement? Going back to Lewis, if sound and sensibility
are qualities inseparable from the improviser’s empirical understanding of music, what is the effect if this
understanding also includes the computer? It is in this context that the previously questioned validity of a

control paradigm in musician-computer interaction becomes significant.

47 Although I tend to agree with Bailey that it is doubtful whether it is at all possible to describe improvisation (“for there is something
central to the spirit of voluntary improvisation which is opposed to the aims and contradicts the idea of documentation”) there are also
non-descriptive and non-documenting ways to do this inventory. Bailey, lmprovisation: its nature and practice in music., p.ix.

48 George Russel, in a conversation with Ornette Coleman (see Shirley Clarke. Ornette: Made in America. DVD. Produced by Kathelin
Hoffman Gray. 1985), concludes that the reason Coleman and the members of his band are able to start playing, in time, without
counting the tunes off is thanks to “intuitive intelligence”, according to Russel a property of African-American culture. In an interview
with Ingrid Monson Russel returns to intuitive intelligence giving the following description: “Its intelligence that comes from putting
the question to your intuitive center and having faith, you know, that your intuitive center will answer. And it does.” (George Russel
quoted in Ingrid Monson. “Oh Freedom: George Russel, John Coltrane, and Modal Jazz”. In: In the Course of Performance: Studies in the
World of Musical Improvisation. Ed. by Bruno Nettl and Melinda Russel. The University of Chicago Press, 1998. Chap. 7, p. 154)

49 Lewis, “Improvised Music after 19507, p. 117.
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Figure 1.4: The Electric Viola Grande, an electronically amplified viola build by Swedish instrument builder Richard Rolf.

There is a multiplicity of dualities active in this context, dualities that offer resistance, albeit positive ones:
The sensible-insensible continuum as well as the analog-digital dichotomy, but also the duality constituted
by the Self as encoded in the programmed computer versus the Self as “transmitted via sound” played acous-
tically.’® The result of these dualities and their resistances is that the Self is slowly dismantled in a continuous
feedback loop that represent a kind of dislocated human-computer interaction taking place also prior to the
real-time, situated interaction. Already asking the questions pertaining to the difference between man and
machine is part of a human-computer interaction and one of the unavoidable outcomes of the dismantling
of the Self in this context is the re-evaluation of the central aspects of the practice: in the end also the notions

of sensibility and sound may have to be re-assessed.

1.3.3 Drive

Drive is a composition for Electric Viola Grande (EVG)®! and

computer commissioned by Swedish violist Henrik Frendin for Drive

for Electric Viola Grande and computer

. . . . 52 . .
his Phono Suecia recording Viola con Forza* Within the Composed & premiered in 2002

frame of the composition the performer has much freedom to  Commissioned by and dedicated to Henrik Frendin
shape the piece in a way that he or she sees fit in order to fulfill Listen | Score
the larger structural idea of the composition: a dominant to

tonic cadence. The synchronization between the computer and the performer is achieved by employing the
widely used space-bar-piece paradigm:>® The computer is guided through the different sections of the form
of the composition by means of ‘cues’ (pressing the space bar).>* For every cue (a total of six in the piece)
the computer adjusts its internal tempo based on the time elapsed since the last cue. In other words, the
computer part with its associated ‘player’ and ‘listener’ is progressing in its own pace, occasionally adjusted to
the performer’s tempo. Although the significance of time in interactive systems will be treated in more depth
in Section 4.5 the difference between this kind of time based system as Drive implements and a purely event

based system should be noted. Whereas the former, in its conception of time, display some notion of memory

50As quoted above. From ibid., p. 117.

51 The Electric Viola Grande is a custom made, electronically amplified five stringed viola. It was built by Swedish instrument builder
Richard Rolf on commission from Swedish violist Henrik Frendin.

2Henrik Frendin. Viola con Forza. Compact Disc. PSCD 151. Mar. 2004. URL: http://www.phonosuecia.com.

531 heard this term used for the first time by Sean Ferguson (see http://www.cirmmt.mcgill.ca/People/ferguson). In the mid 90’s, when
it started to become practical to use computers in live performance, a large number of compositions where produced where someone
other than the performer(s)—usually the composer—interacted with the computer using the computer keyboard. Each press on the
space bar (or any other key of choice) started the playback of the next pre-prepared sound file or changed a preset for an effect or a
synthesizer or whatever the next ‘event’ required. It is still a very common mode of interaction in the electro-acoustic music community.

5¥The cue may of course come from any kind of control source from which a clear, noise-free, trigger can be generated - a pedal
pressed by the performer, a uniquely detected pitch in the audio signal, a change of volume, etc.
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or history, though only in a very limited sense, a pure event based system, with no regard to time, respond
to each trigger individually, similar to how most computer text editors will respond to the trigger letter T°
pressed in the exact same way regardless of what came before it, or how synthesizer keyboards respond to the
MIDI note 64 message uniformly disregarding context (see Figure 1.5). In a very simplistic way the computer
part for Drive has its own forward motion and its own tempo. It moves in parallel to the performer rather
than only as a result of a stimuli, and updates its motion and its state according to the cues it receives (see
Figure 1.6). It is its motion that constitutes its memory and it is the altered tempo that affects subsequent

events.

Apart from the cues to guarantee synchro-

nization between the performer and the com- [ —

puter another more dynamic layer of harmonic R »
interaction is active throughout the piece. The e \% \%

computer part is resonating with particular fre- S event R vent

quencies, both in terms of when and how to

manipulate the sound of the EVG and when

. . Figure 1.5: An interactive system with a performer providing the computer
and how to generate new material. A virtual ) ) o
(synthesizer, dishwasher, etc.) with singular cues. The (computer) system

resonance that is used to expand the spectral agnostic to past events.
and timbral range of the instrument. The res-

onating frequencies are subject to constant change following the composed viola part as well as following the
tempo as altered by current and prior cues. Thus it constitute a sonic layer of communication between per-
former and computer: If they drift apart in time, there will be less, or substantially different sonic interaction

(an effect already the first version of the score allowed for).

Finally, Drive is a composition in which

interactive system the interaction between myself, as the com-

Performer . . .
poser, and Henrik Frendin, as the interpreter,

>x°
<

is mediated through an open ended score. In

Computer . ..
- > an ongoing negotiation we both have to ques-
\\é = altered state \\é = altered state
tion our respective views and personal wishes

and open ourselves up to the other’s point of

.Figure 1.6: A‘n interactive system with two players in parallel with a simple view and trust that that view is ‘genuine’. One
implementation of memory.

result of these negotiations is how the piece
was originally conceived of as one that could be played by Frendin alone, that is, without my partaking
in the performance. However, due to a mulditude of factors, one being that Frendin preferred for me to
perform with him, I have hitherto taken part in all performances of Drive, which has obviously influenced
how the piece has developed in the course of the performances and how the idea of interaction has changed
from a performer centered view to a distributed array of interconnected ‘players’. But it also had more radical
consequences that has resulted in a deconstruction (though not so much in the philosophical meaning) not
only of the original understanding of Drive as a composition (rather than a work-in-movement), but of my

own role as composer. My performances with Frendin have grown to engendered new positions for both
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of us. If before I assisted Frendin in the ‘performance of compositions’ we now approach our venture with
much more distributed roles, hovering in the crevices between composition, improvisation, performance and
mixing. Hence, Drive initiated another aspect of the dismantlement of the Self possible only if one is willing
to give up the Self.

Although this project was initiated prior to the studies in Negotiating the Musical Work, the joint project 1
have with guitarist Stefan Ostersj6 (see subsection 1.3.5), it nevertheless anticipated certain aspects in collab-

orative music making, ideas that would later be formalized.

1.3.4 etherSound

etherSound is perhaps the most ambitious sub-project. It was
commissioned in 2002 by curator Miya Yoshida for her project etherSound
. X . for improvising musicians, audience and mobile
The Invisible Landscapes and was realized for the first time phones
in August 2003 at Malmi Art Museum in Malmo, Sweden.” Composed & premiered in 2003

Since then it has been performed on several occasions in Swe- Commissioned by Miya Yoshida

den, Denmark, UK and the USA. The principal idea behind

etherSound is to create a vehicle for audience collaboration in

Live recordings | Studio recording

the shape of an ‘instrument’ that is playable by anybody who can send SMS (Short Messages Service) messages:
As an interactive system etherSound takes input in the form of these SMS messages and creates ‘message-
scores’, then transformed to short electro-acoustic ‘message-compositions’, each one lasting for about 15
seconds up to 2 minutes. The length of the event depends on the relative length and complexity of the
message text. Hence a short message will be more likely to generate a shorter message-composition than
a long message, but a short message with a couple of words with inter-punctuation may render a longer
message-composition than a long message containing only gibberish. But also the message-composition’s in-
herent sonic complexity may be increased by a more complex message. The length and complexity of the
message-composition is however also governed by previous messages and, in that sense it also exhibits, just
like Drive, a rudimentary kind of memory or parallelity with its users. etherSound is an effort to move the
initiative of making and distributing sounds from the composer/musician to the listener and it can take on
different shapes (a performance environment, sound installation, composition tool, etc.) As already men-
tioned it investigates aspects relating to the Self and to the roles of composer, performer and listener and
it may perhaps best be described as an environment that allows for interaction between different agents on
different levels simultaneously. The wish to participate is intended to be the only requirement for participa-
tion: The audience is used (exploited?) to supply that which the computer does not have (and which we are
not likely to be able to model within a computer for another few years still)—intentionality. No matter the
sophistication of the interface—or the lack thereof—no matter the mapping between cause and effect, the
‘message-composition’ is brought to life because someone intended to bring it to life, and therefor intended
it also in a phenomenological sense.

This and other aspects of audience participation is an important part of etherSound. It may distort, not

5Yoshida’s PhD thesis includes a chapter on etherSound Miya Yoshida. “The Invisible Landscapes. The construction of new subjec-
tivities in the era of the mobile telephone”. PhD thesis. Malmé Academies of performing arts, Lund University, Sweden, 2006, C.5,
p.165.
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only the Self, but also the way we understand the roles of the other agents involved in the production of
this event.”® The transformation from private to public (an SMS emanating in the private sphere from a
privately owned mobile phone results in a publicly perceptible sound event) opens up for a different sensation
of space and an auspicious and dynamic impression of participation as creativity. This shift, from private to
public is related to the, for this thesis central idea of ‘giving up of the Self” (the private) as a first step towards
interaction (the public) on equal terms. Furthermore is the problematic relation between user control through
interaction—the participant’s chance to discriminate his or her input from other input, i.e. the transparency
of the system—and interaction as ‘dialog’, made tangible in any version of etherSound.

Apart from the many performances with etherSound 1 have also used it to produce a recording released
and included with this project featuring, apart from myself, Peter Nilsson on drums and percussion. The
idea of recording an interactive sound installation may, to say the least, appear as counter productive, for
no media appears as less interactive than the CD. However, the CD is an attempt to reconnect to an earlier
performance of etherSound that took place in on May 8, 2004 at Jeriko in Malms, Sweden and is no less
interactive than any performance version of it, but it is interactive in different ways. In the recording we are
interacting with the absent participants whose intentionality has been preserved in their contributions. We
are using the ‘recorded’ SMS messages along with their time information to ‘play’ back an ‘electro-acoustic’
track with which we improvise. The messages appear in the exact same order and at the exact same relative
time position as they were received in the concert and in that sense, this recording is a mirror image in time
of that evening. And those who participated in the concert also participate on this recording.””

See Appendix F for a copy of the CD cover notes, in which more information on the process as well as

some thoughts on the recording may be found.

1.3.5 Repetition Repeats all other Repetitions

This collaboration with the Swedish guitarist Stefan Ostersjs is
an example of a project in which already at the outset interac- Repetition Repeats all other Repetitions
. in th id 1L d L . Th for 10-stringed guitar and computer
tion in the widest sense was allowed to play a major part. The Composed & premiered in 2006
process is fairly well documented in the our two co-written pa-  Commissioned by and dedicated to Stefan Ostersjé

pers “Negotiating the Musical Work II” and “Negotiating the Listen | Score
Musical Work I” and it was while working with Repetition. ..

that the idea of a radically open work kind, the work-in-movementwork-in-movement, crystallized. One of
the conditions that allowed for the development towards this openness was the disassembly of the hierarchies
attached to the roles of composer and performer. These hierarchies rest on a division of labor in the field
of musical practice, and this “split in conception between what is seen as primary [notation] and secondary
[sound] aspects of musical organisation leads to a split between composer and performer, between compo-

»58

sition and interpretation and the gradual devaluation of non-notable formations.”® A tear in the fabric on

6Related to the discussion of the ontology of the musical work which is being probed in the paper “Negotiating the Musical Work I”
(See Section 1.3.5 as well as Henrik Frisk and Stefan Ostersjé. “Negotiating the Musical Work. An empirical study.” In: Proceedings of
the International Computer Music Conference 2006. ICMA. 2006)

57T am in the process of setting up a web page for the CD where those who participated in the concert, provided they can enter a
matching mobile phone number, will get credited for their contribution (anonymously if they so wish).

8 Trevor Wishart. On Sonic Art. Imagineering Press, York, 1985, p. 35.
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which, prior to the “increasing domination of notation”,%? the practice of ‘musician’ rested. In part this sub-
project became the beginning of the attempt at re-uniting the different aspects of the ‘musician’, necessary
because the collaborative process we had set in motion was irreversible. There was no way back; impossible
to return to producing the score to be interpreted. For so many years I had tried so hard to incorporate aspects
of my improvisatory activities in my composition work while the solution instead was the ‘decomposition’ of
the very act of producing music. By giving up compositional control and, hence, giving up part of the Self,
and replacing it with an interactive negotiation in the form of a collaboration the process was possible.

Considering only the musical notation of the score, the first impression may be that Repetition. .. belongs
precisely to the very tradition of compositions that Wishart is criticizing, a tradition where “the score is seen as
normative on the musical experience.” The first version of the score bears evidence that, at the time, the idea
of the work-in-movement had not fully incubated. However, it also points to the difficulty in communicating
a radically open work. The way Reperition. .. has developed the written instructions (i.e. the notation) are
subordinate, yet important, to the higher level structures of organization: The interaction between, in this
case, myself and Stefan has become the work identifying aspect. But neither I, nor Stefan are important: If
someone else picked up Repetition. .. the interaction and negotiation itself would be the aspect to focus on.
This obviously calls for a different conception of the score, an augmented score that, apart from the notation
also includes other kinds of instructions in other kinds of media.

Together, myself and Stefan have produced and

performed two different versions of this piece and Repetition Repeats all other Repetitions, Symphonie Diagonale

for 10-stringed guitar, computer and video projection

we attempt to prepare a third version to be pre- Composed & premiered in 2007

miered in 2008. This third version will take account Prepared in collaboration with Stefan Ostersjo
on the ideas that were developed building on the ex- Listen | Score
periences from the two first versions, primarily re-

garding the interaction between Stefan and the computer making use of the zimbreMap real-time analysis

tool.

1.3.6 libintegra

Integr360 is an EU Culture 2000 pan-European artistic and sci-

entific project. One of the goals is to develop a composition IntegraBrowser

beta demo test version of the Integra Browser

and performance environment for sharing live music technolo- Try it

gies. One part of that environment is the Integra library (/-
bintegra), the development of which I have participated in. The overarching goal of the scientific branch
of Integra is to produce a set of software tools that allow many musicians to interactively work on several
different kinds of collaborative projects in a way that have not been possible eatlier.

libIntegra allow for a standardized way of representing and storing parameter spaces for multi-media mod-
ules. One of the things this allows for is seamless interchange of units of DSP processing (software or hard-

ware based) within a given context. A performer that wants to improvise with an environment that requires

>91bid.
Olntegralive.org. Integra-live website. Web resource. 2007. URL: heep://www.integralive.org (visited on 10/20/2007).
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a Yamaha DX7 synthesizer may simply substitute the hardware with a software representation of the same
synthesis model. As long as the environment, and the modules within it, comply with the Integra standard
the exchange is transparent from the user point of view. The library is also able to interface with a centralized
database and versioning server making possible interaction on any kind of content that the database and the
library can represent and, in that sense it is a software representation of the very idea of the musical work as
a result of distributed actions in continuous interaction: the software version of the work-in-movement. The
various parts of the libIntegra software development project (the IXD file format, the database, the library and
the bridges) allows for seamless and integrated documentation of many different kinds of musical works—
scores, interpretations of scores, performances of scores, improvisations, improvisation environments, etc..
libIntegra also allows for interaction across computer platform boundaries and with it, tzmbreMap integrates
with any other software for which /ibIntegra has support. Finally, one possible implementation of the notion
of the augmented score (see Section 1.3.5) is possible within the framework of Integra class hierarchy and the
corresponding XML file format (Integra eXtensible Data). And, just as Repetition..., Drive and etherSound,
libIntegra is a collaboration, however of a somewhat larger scope®!.

It should perhaps be pointed out that the Integra project at large has aims that, to a certain degree, appears
to contradict those that I am advertising here, in particular considering the way I am proposing to use the
libIntegra with regard to the project Repetition. . . . For example, work preservation and sustainability are central
aspects of the Integra project, as stated and explored in the two papers “libIntegra: A System for Software-
Independent Multimedia Module Description and Storage” and “Sustainability of ‘live electronic’ music in
the Integra project”®2. Both of these concepts are rooted in the wish to archive and preserve works of art in
one particular state with the ambition to be able to recreate them as authentically as possible. That is as close
as possible to how they were once preserved. Those aims do indeed seem to counteract the concept of the
work-in-movement which is primarily concerned with change and difference.

However, due to the generic nature of the representations in the different parts of /ibIntegra 1 found it
possible to use the framework, unaltered, for my own purposes. A concept such as preservation is, in the case
of a versioned database, also an opening towards non-preservation, development and sharing. In the Integra
database no record can be easily altered, any alteration results in a new record which inherits all the relations
and properties of the prior one. Additionally, the possibility to store a local version of any set or subset of
database objects, each of which may represent a DSP module, a work instruction, a person, a building or
any other kind of data type in the object oriented hierarchy of database classes (a UML diagram of the class
tree may be found in Appendix E), allows for local additions and alterations independent of any changes
occurring on the server database. A representation of a musical work in the Integra database is less centered
on notation and more focused on relations and differences. It is a distributed though interconnected array of
containers of information that, by its nature of representation does not discriminate between the kinds of
music it represents—the advantage of notational forms over improvisatory should decrease. It also allows
for interaction and collaboration and in the context of the idea of interaction-as-difference the versioning of

the data is significant because it is only if the alteration, the difference induced, leaves the ‘original’—which

%!'Though myself and Jamie Bullock are the main developers of the libIntegra software, the project Integra has members from 11
countries and 6 universities and there is a total of 10 research centers and five new music ensembles involved.

62See Appendix D
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may itself be an altered copy—intact that the difference may be traced. I believe that libIntegra may provide
for a framework in which the ontology of the musical work may be described, and, eventually, visualized in
a meaningful way, in particular for the kind of works that do not lend themselves well to standard musical
notation (such as improvisatory and collaborative works).

Finally, although /ibintegra is a part of the larger Integra project, the code is licensed under the GNU
General Public License by myself and Jamie Bullock. In other words is it possible for also the framework to

take off and continue developing outside the range of the goals and ideologies of the Integra project.

1.4 Artistic practice and interaction—Summary

By taking a broad view on interaction in music (such as stating that programming is interactive and that all
music listening activity is interactive) there is an obvious risk that everything becomes interaction, which, in
fact, is that same as to say that nothing is interaction. Now, the opposite would clearly be equally destructive:
To employ a rigid definition of interaction and shutting out that which does not fit the program. Is it possible
to look at qualities of interaction or interactive intensities and thus avoiding the delusive classifications? Or, if
looking at interaction from the inside, perhaps it is possible to find the prerequisites for each type of interac-
tion, its particular needs. Below I will attempt to map the sub-projects unto different modes of organization
based on different kinds of criteria with the primary purpose of showing the multiple interactive possibilities
within any kind of musical practice with the computer.

Though neither an exhaustive list of possible interactive contexts, nor a complete description of the inter-
action in these projects, an intermediary categorization of types of interaction explored within the different

sub-projects, based on who is interacting, may be outlined according to the following:

o Musician-Computer Interaction

— Performer-computer interaction in score based works (Drive, Repetition..., timbreMap)
— DPerformer-computer interaction in improvised works (solo improvisations, timbreMap)

— Audience-computer interaction (etherSound)
o Musician-Musician Interaction

— Composer-performer interaction (Repetition..., liblntegra)
— Performer-performer interaction (etherSound, Drive)

— Performer-audience interaction (etherSound, libIntegra)

As with any clearly delimited categorization, the categories themselves risk at producing more questions
than answers (although that should not be seen only a problem). Each kind of interactive context has its own
set of requirements. A performer playing a scored piece for instrument and computer, such as Drive, has dif-
ferent needs and expectations than does an improviser, and all performers do not have the same anticipations.

Improvising with a computer as a saxophonist is in every respect different from improvising o7 the computer.
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In his book Interactive Music Sys-
tems, composer, programmer, and re-
searcher Robert Rowe makes a classifi-
cation of interactive music systems that
may prove useful to help interrelations
between the interactivity at play with-
ing these four sub-projects—containers
of musical practice—in the context of the
larger scope of the research project as a
whole. I will apply these classifiers in
an attempt to dismantle the concepts in-
volved, as part of the research. For Rowe
the “motivation for building such a set
of classifications is not simply to attach
labels to programs but to recognize sim-
ilarities between them and to be able to
identify the relations between new sys-
tems and their predecessors.”®> Although
Rowe, at least here, is more concerned

with the actual software in the system,

score-driven
transformative R
generative
sequenced e
e
instrument ! player
|
(0]
Drive n
etherSound
performance-driven

Figure 1.7: The approximate position of the artistic content in the three classi-
fication dimensions suggested by Rowe®®. The font gpe is used in the graph to
discriminate between the different response methods. The font size I have used to
indicate the stability of the project in relation to the categories. For example, in
my saxophone-computer improvisations (here depicted solo) I use a large number
of interactive techniques and programs, hence the font size is large, whereas ezher-
Sound is fairly well categorized as a generative, performance-driven player—and is

thus represented with a relatively small font size.

categories such as those presented are useful also in artistic work, and much for the same reasons. Not

primarily because computer programming may be a truly artistic process, but because a methodological tool

such as this (it is a classification method) allows for connections between disparate projects to be identified in

ways not possible without it.

As for the classification system, it is “built on a combination of three dimensions, whose attributes help

identify the musical motivations behind types of input interpretation, and methods of response”.%® That is,

the way the system handles its input and how it generates its output and, according to Rowe, the classifiers

will provide us with a terminology which can be used to “distinguish and draw relations between interactive

programs”.%’

The categories in the three dimensions are:

68

1. Score-driven systems versus Performance-driven, i.e. systems that range from “programs that use prede-

termined event collections” (a score), to those that “do not anticipate the realization of any particular

»
score .

2. Transformative; that apply a transformation on some existing material, Generative; that generates ma-

terial from “elementary of fragmentary” source material (a scale or a chord), or Sequenced; that “use

%5 Rowe, lnteractive Music Systems, p. 6.
%1bid., p. 6.
7Tbid., p. 7.

%8 These categories are clearly outlined in ibid., and all the citations below are from pp.7-8.
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prerecorded music fragments”, response methods.

3. Instrument versus Player paradigms; where the former is primarily “concerned with constructing an
extended musical instrument”, and the latter with constructing “an artificial player” that performs

some material.

These categories, employed on the artistic work in this project, is visualized in Fig. 1.7, but it should
be noted that, just as is generally pointed out by Rowe®, these are not fixed positions but possible starting
points. Also, as we shall see in the discussion on etherSound, it may be very difficult to distinguish exactly
what constitutes a ‘score’ and if a piece may be said to have a score which is represented in the interactive
system, can it still be categorized as a performance-driven system rather than as a score-driven system? At
any rate, the presented categories allow us to get a topological overview of the included projects’ relation to
different types of interactive systems in music. Further, as was briefly mentioned above, using these categories
is a method adopted for reflection and presentation, not construction—I didn’t pre-conceive the respective
projects’ positions on this map. Though I did have an idea of what kind of artistic content should be included
when I started this research project, none of these projects were created with the primary goal to illustrate a
method of interaction.”® For better or worse, the only difference between my work in this artistic field within
the scholarly frame of my PhD studies, and the work done outside of it, is the added layer of reflection and
the possibility to work things through more thoroughly. And, as is the nature of my artistic practice—and
I believe many others—despite how rigorously a project is planned in advance, in the course of action it is
bound, and should be allowed, to develop in unforeseen ways.

The one piece that most clearly lends itself to these categories is the first version of Repetition Repears all
other Repetitions. The only possible interaction between the performer and the computer is mediated through
a foot pedal—whether the pedal is down or up is the only information that the computer is ‘listening’ to. In
the other direction, as a result of the pressed pedal, there is a very complex flow of different types (classes) of
information that the performer is expected to respond to: Visual feedback from the computer screen on stage,
physical (tactile) feedback from the pedal, auditive feedback in the sounds played back on the computer, all
of which influences how the performer performs the piece. In other words, something incredibly concise
and limited such as the binary distinction between pressed pedal or released pedal gives rise to a plenitude
of messages of other kinds. This situation—the inconsistency between input and output—was what I, at
the outset of this research project as a whole, as well as at the beginning of the composition process of this
particular piece, thought of as a problem for which alternative solutions had to be invented: “In our joint
project we will attempt to avoid the kind of binary oppositions that require a clean control signal path (such
as the pressing of a pedal) in the design of the interactive system”!. The foot pedal in this context is nothing
more than a (non-musical) instrument to contro/ the computer part.

In the theoretical realm the problem is the attempt to combine two radically different classes of infor-

mation flow: One binary (pedal up/pedal down) and one continuous (primarily sound). The nature of the

O1bid., p. 6.
70Tn a way I was surprised to see how scattered these projects were on the category map. I would have anticipated a tighter focus.
71Frisk and Ostersjs, “Negotiating the Musical Work 117
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perceived response is opposite in quality to the nature of the stimulus. Yet, as music the piece works well,”?

and I am pleased with the way the electronic sounds integrate with the guitar part. Perhaps in this piece the
human-human interaction taking place in preparation for the project and Stefan’s involvement in the process
of composition in a way substitute for the lack of real-time interaction? We are preparing a third version which
will involve a more complex scheme of real-time interaction, not in order to prove the first version inferior
(nor superior for that matter), but because it is in the nature of the piece to do several versions of it.

At the other end of the spectrum of my artistic work’? lies my solo improvisations with computer—which
on the map in Figure 1.7 is placed almost in the middle but employs a large number of different techniques—
I primarily look to achieve two things: (i) Unity in sound (timbre) between the sounds produced acoustically
and those produced electronically. This is not to say that I want the range of possible electronic sounds limited
to saxophone sounds but that I reach for a musical logic to the way the electronic sounds develop in relation
to the saxophone sounds.”* (77) A level of interaction that is not constrained to a control interface—close to
how George Lewis described a performance of Voyager cited above (see Section 1.1). I too would rather have

the computer surprise me than to always follow me:

In improvised music, improvisers often assert both personal narrative and difference as critical aspects of
their work. For me, what Jerry Garcia called the “anti-authoritarian” impulse in improvisation led me to
pursue the project of de-instrumentalizing the computer. If the computer is not treated as a musical instru-
ment, but as an independent improviser, difference is partly grounded in the form of program responses
that are not necessarily predictable on the basis of outside input. As we have noted eatlier, Voyager’s re-
sponse to input has several modes, from complete communion to utter indifference. This seeming lack
of uniformity is not necessarily correlated with “lack of structure,” as is so often expressed in the vernac-
ular discourse of “randomness.” Rather, while tendencies over a long period of time exhibit consistency,

moment-to-moment choices can shift unpredictably.”®

I think Vayager® is a great success as a framework for improvisation, as an interactive system, as an artistic
expression that incorporates different modes of thinking about art and improvisation, and, for me, as a source
of inspiration. The connection between that which is played by Lewis (and Roscoe Mitchell on the tracks
that he appears on) and that which is performed by the computer is on some levels very clear yet without
being obvious, and the way the musical gestures of the computer part are articulated have a distinct quality
and resemblance to improvised music in a certain tradition. And this, despite the fact that the computer is
given no information about #he sound itself—the timbre. Only the pitch is fed to the computer.

There are obvious reasons for this choice of method of interaction in Voyager: (7) Pitch information may

be quantified whereas timbral information can only be relative.”” Therefore pitch lends itself much more

72Stefan has performed this version of the piece in Hanoi, Beijing, Malmg, Palo Alto, Seattle and Birmingham.

73 Repetition... features a (very) detailed score, my solo work is entirely improvised; in Repetition... 1 dont perform any part, in my solo
work I perform every part; etc.

74See the section on timbreMap for further discussion on unity and sonic interaction. See also the chapter on interaction.

75Lewis, “Too Many Notes: Computers, Complexity and Culture in “Voyager™, p. 36.

7SLewis, Voyager.

77The definition of timbre from OED reads: “The character or quality of a musical or vocal sound (distinct from its pitch and
intensity) depending upon the particular voice or instrument producing it, and distinguishing it from sounds proceeding from other
sources”. The Oxford English Dictionary. 2nd ed. 1989. OED Online. Oxford University Press. 14 Nov. 2007. http://dictionary.
oed.com/cgi/entry/50252865 (my italics). It may be noted that, according to OED, two different sounds emanating from the same
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naturally to use as input in an algorithmic system of transformations.”® (i7) At the time Vayager was created
the technology for achieving and collecting information about timbre in real-time was very limited. (i) Even
if information about timbre was to be extracted from the signal in real-time, the available real-time synthesis
techniques were somewhat limited (and costly) at the time. (7v) It may be a perfectly viable artistic choice to
let the computer part have this quality of disruption, a quality of sound distinct from the acoustic sounds.
Musicologist Ingrid Monson, in her book on musical interaction in the jazz tradition, referring to the
Charles Mingus-Eric Dolphy duet on the beautiful tune Whar Love’® in which, according to Monson, it
sounds “as though they were having a very intense verbal argument”. Much later in the book, she returns to

this recording and the nature of the Mingus/Dolphy ‘argument’:

If T were to transcribe the notes and play them on the piano, they wouldn’t sound very much like the
conversation on the recording, for it is the relatively non-notable timbral and dynamic inflections produced

by the players that are the principal means of signifying the iconicity.*®

When I listen to Voyager, I hear the playing of Lewis and Mitchell in a similar way: That the particularity
of that which is ‘said’ is encoded in the sound rather than the pitch. This is however not how I perceive the
voices of the computer part whose timbres are remarkably dull and static in comparison. To me, there is a
perceptual breach between the electronic sounds and the acoustic sounds.

My research project is in part the attempt to address this breach in my
own work and this is what I referred to above as the ambition to reach for Improvisations
for saxophone and computer

Performed in 2005

tled /nsanity I do it by placing a restriction on myself as to what sounds I Listen

unity between acoustic and electronic sounds. In the improvisation enti-

allow myself to produce (percussive sounds only), and in the accompany-

ing program I use a technique for analysis/re-synthesis that I know works well for that class of timbres. In the
improvisation A Call for Response I use an analysis/re-synthesis technique that works well for multiphonics and
focus my improvisation on a series of multiphonics. In both of these examples the connection between the
acoustic timbres and the electronic sounds are pre-conceived. They are encoded and static and should I wish
for an improvisation to suddenly follow a different path, the pre-composed connection would fail. Though
such failure does not necessarily imply that the music as such will fail, I nevertheless see it as a problem. The
timbreMap program is a general attempt to address this issue and allow for more dynamic coupling between

the performed acoustic timbres and the resulting electronic timbres.

source—say a key click and a regularly played note on a saxophone—are not of different timbre. According to my understanding of
timbre (and the English language) the last three words should be changed to “from the same or other sources”.

78 Compatre to electro-acoustic music composer and improviser Trevor Wishart’s reasoning in Wishart, On Sonic Art, chap. 2.

79 Charles Mingus. Charles Mingus Presents Charles Mingus. Compact Disc. Candid BR-5012. 1960.

80Ingrid T. Monson. Saying Something : Jazz Improvisation and Interaction. Chicago studies in ethnomusicology. The University of
Chicago Press, Chicago, 1996, p. 208.
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Chapter 2

etherSound

etherSound was commissioned by curator Miya Yoshida for
etherSound

her project The Invisible Landscapes and was realized for the
for improvising musicians, audience and mobile

first time in August 2003 at Malmé Art Museum in the city

phones
of Malmé, Sweden. The curatorial concept for The Invisible Composed & premiered in 2003

Landscapes project was the use of cellular phones in the context Commissioned by Miya Yoshida

i . . L. . L. Live recordings | Studio recording
of experiencing and creating artistic expressions. The principle
idea behind etherSound came to be an attempt at developing an
instrument that can be played by anybody who has knowledge about how to send an SMS (Short Messages
Service) from their cellular phones. The focus of my artistic research project, of which etherSound is a part,
is interaction between computers and musicians as well as non-musicians. etherSound is an investigation of
some of the aspects of interaction between the listener, the sounds created and, in the performance version of
it, the musicians playing, and also of the formal and temporal distribution of the music that this interaction
results in.

Interaction 7 general is an important, or even integral, aspect of any musical performance, as well as a
part of any music listening activity, to music performed live or otherwise. It is an essential part of

While interaction is an important aspect of any musical performance—as well as a part of any music
listening activity, to music performed live or otherwise—opening up a musical work for others than trained
musicians is not a trivial task; careful attention has to be paid to the purpose of doing so and to the intentions
of the work. It is relevant to pose the question whether it is possible to reach a satisfactory result with almost
no limitations on participation. However, before these questions can be addressed we need delineate the
purposes for wanting to allow for public participation.

Public participation has been explored in the visual arts for many years, for artistic as well as political
reasons: “All in all, the creative act is not performed by the artist alone; the spectator brings the work in contact
with the external world by deciphering and interpreting its inner qualification and thus adds his contribution

to the creative act”!. The French curator and art critic Nicolas Bourriaud speaks of “relational art” (italics

"Marcel Duchamp. “The Creative Act”. In: Marcel Duchamp. Ed. by Robert Lebel. Paper presented at Session on the Creative Act,
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by the author) described as “an art taking as its theoretical horizon the realm of human interactions and its
social context, rather than the assertion of an independent and private symbolic space™. If we look at it from
a performing arts perspective, the audience visiting a performance can be said to participate in it - if only in a
limited sense. However, as Adorno points out, in the spheres of distribution and consumption of music, the
musical work is objectified—reduced to a mere social commodity which severely limits the freedom of choice
and influence of the listener®. In combination with the near monopoly of the multi national corporations
of production and distribution of music, though the producers will always plea to the public taste (“the
manipulator’s reference to the manipulated is empirically undeniable” (i6id. p. 212, my trans.)), it is difficult
to claim audience participation in a general sense. Furthermore, Western art music is to a considerable extent
looked upon as a hierarchic process; a process that begins in the mind of the composer and ends at the level
of the listener or, even before that, at the level of interpretation. It is fair to assume that bringing in an
uncontrollable agglomeration of participants influencing the distribution of musical events will disturb this
order.

In their article on the mult-participant environment 7he Interactive Dance Club, multi-media artists
Ryan Ulyate and David Bianciardi define one of the design goals as wanting to “deliver the euphoria of the
artistic experience to ‘unskilled” participants™. Rather than sharing merely the result with an audience, they
attempt at unfolding the creative process leading to the result and invite the audience to take part in this
process: “Instead of dancing to prerecorded music and images, members of the audience become participants.
Within interactive zones located throughout the club, participants influence music, lighting, and projected
imagery” (p. 40). The activities normally emerged in when going to a dance club is not only performed as
a result of the music played, it is also used to influence the music. Similar ideas are put forward by Todd
Machover concerning his large scale, interactive work The Brain Opera: “The Brain Opera is an attempt to
bring expression and creativity of everyone, in public or at home, by combining an exceptionally large number
of interactive modes into a single, coherent experience”. These ambitions points to one of the big challenges
when building interactive environments: how to design musical interfaces that have a ‘low entry fee, with no
ceiling on virtuosity’.® With the recent technological advances there are innumerable tools that can be used
for collaborative efforts”, affordable devices that may easily be used as interfaces to computer mediated art
works (game controllers, mobile telephones, GPS navigators, web-cams, etc.). Not only has this the potential
of changing our perception of the arts, it can also help us understand this new technology and the impact it

has on our lives.

Houston, Texas, 1957. Also available at http://iaaa.nl/cursusAA&AIl/duchamp.html. New York: Paragraphic Books, 1959. Pp. 77-8.

2Nicolas Bourriaud. Relational Aesthetics. les presses du rAlel, 2002, p. 13.

3Theodor W. Adorno. Tnledning till Musiksociologin (Original title: Musiksoziologie). (Apitzsch, H., Trans.). Original: Musiksoziologie
(1962). Suhrkamp Verlag, Frankfurt am Main. Bo Cavefors BokfAtirlag, 1962, p. 211.

“4Ryan Ulyate and David Bianciardi. “The interactive Dance club: avoiding chaos in a multi-participant environment”. In: Computer
Music Journal 26.3 (2002). Pp. 40-49, p. 41.

5>Machover, 1996, as quoted in Rowe, Machine Musicianship, p. 360.

David L. Wessel and Matthew Wright. “Problems and Prospects for Intimate Musical Control of Computers”. In: Computer Music
Journal 26.3 (2002). The MIT Press, Cambridge, Mass. Pp. 11-22; Sergi Jorda. “FMOL: Towards User-Friendly, Sophisticated New
Musical Instruments”. In: Computer Music Journal 26.3 (2002). Pp. 23-39; See also Rowe, Inzeractive Music Systems; Jason Freeman
et al. “Adaptive High-level Classification of Vocal Gestures Within a Networked Sound Instrument”. In: Proceedings of the International
Computer Music Conference 2004. ICMA. 2004.

7 Alvaro Barbosa and Martin Kaltenbrunner. “Public sound objects: a shared musical space on the web”. In: Proceedings. Second
International Conference on WEB delivering of Music (WEDELMUSIC'02. IEEE. IEEE, 2002. Pp. 9-16.
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A project for which public participation is important must somehow deal with the aspect of access, and
according to Pierre® there is an intimate association between social class, level of education and cultural

interests that affects cultural consumption:

The experiences which the culturally most deprived may have of works of legitimate culture [...] is only
one form of a more fundamental and more ordinary experience, that of the division between practical,
partial, tacit know-how and theoretical, systematic, explicit knowledge [. . . ], between science and techniques,
theory and practice, ‘conception’ and ‘execution’, the ‘intellectual’ or the ‘creator’ (who gives his own name
to an ‘original’, ‘personal’ work and so claims ownership) and the ‘manual’ worker (the mere servant of an
intention greater than himself, an executant dispossessed of the idea of his own practice) (p. 387, italics by

the author).

Bourdieu is telling us that because “ordinary workers” are “[IJacking the internalized cultural capital” they
lack access to “legitimate culture”. Instead they are referred to “ ‘mass market’ cultural products—music
whose simple repetitive structures invite a passive, absent participation” (p. 386). Perhaps active and present
participation can counter-act the effects of lack of cultural capital? Bourdieu couples the ordinary class border
divisions with the experience the working class may have of legitimate culture. However, I would like to
suggest that the association between social and cultural class and consumer electronic devices like the mobile
phone, and the behaviors associated with its use, are of a different nature than the association between class
and cultural consumption. If the entree to the art-work is mediated through an interface (in this case the
mobile phone) for which access is not governed by the same rules as is the conception of contemporary art
this may help level the playing field. This is a motion that works externally, from the outside in, distorting
the experience of division (due to lack of cultural capital) between the un-initiated spectator and the work.
But, as we will see, there is another equally important factor at play that works from within the work. By
distributing the role of the “ ‘creator’ (who gives his own name to an ‘original’, ‘personal’ work and so claims
ownership)” (ibid.) on to several agents—anyone interacting with the work is in fact part of the creation of
it—the listener/performer and performer/composer dichotomies are blurred and thereby another opening is
created that help provide access to the art-work.

Roy Ascott, in addressing the issue of ‘content’ in art involving computers and telecommunications writes:

In telematic art, meaning is not something created by the artist, distributed through the network, and
received by the observer. Meaning is the product of interaction between the observer and the system, the

content of which is in a state of flux, of endless change and transformation. (p. 241, italics by the author)

As opposed to the classical notion of the educated ‘creator’ who claims ‘authorship’ (to use the language of
Bourdieu), in collaborative, telematic art-works not only meaning is a consequence of interaction, the concept
of ‘the work’ also becomes greatly affected. The ontology of the musical work or the ‘work concept’ in music is
a complex field which is dealt with in more detail in the essays entitled Negotiating the Musical Work®. Ascott,
however, mainly concerned with the visual arts in which the question of the work concept is of a different

order, makes an interesting point when substituting art object with interface:

8Pierre Bourdieu. Distinction: a social critique of the judgement of taste. Translation by R. Nice. Harvard University Press, 1979.

9Frisk and Ostersjo, “Negotiating the Musical Work I1”; Henrik Frisk and Stefan Ostersjs. “Negotiating the Musical Work. An empir-
ical study on the inter-relation between composition, interpretation and performance”. In: Proceedings of EMS -06, Beijing. Terminology
and Translation. Electroacoustic Music Studies. EMS, 2006. URL: http://www.ems-network.org/spip.php?article245.
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The culturally dominant objet d’art as the sole focus (the uncommon carrier of uncommon content) is
replaced by the interface. Instead of the artwork as a window onto a composed, resolved, and ordered reality,
we have at the interface a doorway to undecidability, a dataspace of semantic and material potentiality.
The focus of the aesthetic shifts from the observed object to participating subject, from the analysis of
observed systems to the (second-order) cybernetics of observing systems: the canon of the immaterial and

participatory. Thus, at the interface to telematic systems, content is created rather than received. '’

Transposed to the field of music then, the #he work is replaced by the interface. Applied to etherSound, the
mobile phone as interface becomes the work and the number of participants along with their contributions
becomes the ontology of whatever work we can speak of. The interface as the (only) way to navigate the space
created by music.

Though less centered on public participation and more on improvisation Guy E. Garnett, composer and
computer scientist, touches on some of the same issues in his article on interactive computer music aesthet-
ics considering the potential for change in “unfixed works” such as “human improvisation with computer

partner”:

Since the human performance is a variable one, by its nature, that variability can become the focus of
aesthetic issues, even simple ontological issues. Because the performance changes from time to time and
from performer to performer, the notion of ‘the work’ becomes more and more clouded. The work,
even from an objective rather than an immanent point of view, becomes something open-ended. Each
performance becomes an ‘interpretation’ of the possibilities inherent in whatever was ‘composed.” However,
each of these concepts is highly problematic. This ‘interpretation’ can have significant consequences for the
meaning - and therefore value - of a work in a cultural context. Since the work is not fixed, it is open
to new interpretations, and therefore the possibility at least exists for the growth of the work over time or
across cultural boundaries. The work can thus maintain a longer life and have a broader impact culturally,

because it is able to change to meet changing aesthetic values. (p. 27)

As is hinted at by Garnett himself, the idea of interpretation becomes troublesome in the context of improvised
music and I will discuss the issue of the work identity in more detail in Section 2.2.2. As far as etherSound is
concerned, it cannot be performed withour public participation. As music it holds no significant value unless
there is a group of people interacting with it—its value is embedded in the interaction and in this way it differs
from a written score or a pre-structured improvisation.!! Further, the understanding of it is not necessarily
related to the contextualization of the sounds produced within the history of (interactive) electronic music
but may instead be regarded as one factor in the relation between the expectations of the subject interacting
and the music produced. Following these lines of thought, it may be concluded that the need for a thorough
ontological understanding of the history of art or electronic music is not a prerequisite for understanding a
collaborative, interactive work of music—anyone willing to interact and interested in making a contribution

is equally well prepared to produce and interpret the ‘meaning’ of etherSound . This limits the advantage

19Roy Ascott. “Is There Love in the Telematic Embrace?” In: Art journal - Computers and Art: Isues of Content 49.3 (1990).
Pp. 241-247, p. 242.

1A written score of music may be said to have musical value in itself—although I personally argue against it, it may even be said to
constitute the work. My argument here, shared by Ascott and Garnett, is that an interactive attitude towards music making changes the
conditions for how the identity of the work may be established.
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of the educated listener—“the dominating class”'*—and makes room for new interpretations of the term

‘understanding’ in the arts. 13

2.1 The Design

etherSound is an attempt to open a musical work to the un-initiated listener including him or her in the
creation of the music, and provide for a notion of ‘equality of participation”: all contributions are equally
valuable. Accessibility without prior knowledge of music or musical training is an end in itself in this project.
It should be noted that this obviously presupposes that the participant knows how to send a SMS and that the
system makes it difficult for those who are not familiar with this technology.'* It should also be made clear
that, using SMS text messages for interaction as it is implemented here, does not allow for direct dynamic

control. Every message generates one ‘message-composition’ and all control data is derived from the content

of the message.

Text inter-
Java Servlet o > retation
SQL Database Result P

(Java)
A
MIDI
Internet Csound
Server (XML) Max/MSP

'
GSM -> HTTP
POST
'

AUDIO

Text Message Sound Event
(SMS)

Figure 2.1: Communication in the first version.

2.1.1 Communication - first model

In the first version, realized in August 2003,"> the communication between the participant and the system
was accomplished according to Figure 2.1. An SMS sent to a specified number was transformed to a XML file
(eXtensible Markup Language, see http://en.wikipedia.org/wiki/XML) and transferred to a URL by a HTTP
POST request. This part was handled through an external service. At the called URL, a JSP (Java Server
Pages) was directing the POST data to a Java Bean'® that handled the parsing of the data and the connection

to a MySQL database in which it created a new entry with the relevant fields.

Y2Bourdieu, Distinction: a social critique of the judgement of taste.

13This issue is also discussed in Henrik Frisk and Miya Yoshida. “New Communications Technology in the Context of Interactive
Sound Art: an empirical analysis”. In: Organised sound 10.2 (2005). Pp. 121-127

14Yet, and in particular so, at the time this project was initiated, there is a great commercial interest in increasing the use of SMS and,
in Sweden, there has been a tremendous effort from the part of the GSM service providers to teach their customers how to use it.

15See the audio and video recording etherSound|etherSound 2003.

10 Java Enterprise Edition, API Specification 1.4.1. version 1.4.1. Sun. 2004. URL: http://java.sun.com.
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It was due to security reasons at the museum where this version was realized that the HT'TP request could
not be handled locally. Instead, the local computer queried the server database for new entries on regular
intervals. After some testing, sending a SQL query once every second seemed like a reasonable time interval.
Shorter time intervals didn’t accomplish a perceivably quicker response time and, since the synthesis program
was running on the same machine, I didn’t want to use more processing and network activity than necessary
for this task. After the text message had been processed, control signals where sent by MIDI to the synthesis
engine.

As is obvious from the recordings of the two versions, the sounds produced by the computer in this first

version is very different from those in the second recording.

oL Cl
Mocde of operation: [ RT _Scare  _STDOUT
Current global index: 1 5618%93580504888

Settings
Messages Life Index
Default length: 40 | am not feeling so good. 0729413«
'wish | could go home. 0 BE0177E
Max amplitude {dB). [F5 Hella, how are wou? 0538117:

Qct transpose; ’?‘7
Max Pabgpharnsy ’30—
DB start index: ’17
Bells distribution: ’?

DataBase | PlayTest| Stan checking| |Test| sawe

Figure 2.2: Main GUI window for the etherSound program.

2.1.2 Communication - current model

Although the first version worked well and was faitly stable, it was a solution that required an external SMS
processing service, and a local, reliable network connection. In order to make the piece more ’portable’ and

independent, the message receiving part was rebuilt. Using the gnokii API'

it is relatively easy and reliable
to connect a GSM phone to a computer and gain access to the storage and status of the phone which enables
reception of the SMS messages locally. To still have the possibility to review the activities of transmission,
the messages are, just as in the first model, written to a database. In other words, the client-server model
is retained but on one and the same machine. Furthermore, the MIDI connection between the control

application and the synthesis engine was replaced with Open Sound Control (OSC)'® for speed, reliability

17gn0kii.org. Gnokii library. 1995. URL: http://www.gnokii.org/index.shtml (visited on 01/10/2005).

18 Matthew Wright, Adrian Freed, and Ali Momeni. “OpenSound Control: State of the Art 2003”. In: Proceedings of the 2003 Confer-
ence on New Interfaces for Musical Expression. NIME-03. Montreal, Canada 2003. Pp. 153-159; et al Wright Matt. Open Sound Control.
1997. URL: http://www.cnmat.berkeley.edu/OpenSoundControl (visited on 01/10/2005).
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and flexibility, using the library JavaOSC (see http://www.mat.ucsb.edu/~c.ramakr/illposed/javaosc.html).

B 0 ECtio
Connect 10 server and database:
Server: rrvesdyl. benikfrisk, cam
Database: harmer
User name: simpson
Password: ot
Connect | Cancel | Close

Figure 2.3: Panel for connecting to the database.

2.1.3 The text analysis

The program handling the text processing and the mapping of text to control signals for the sound synthesis
is written in Java!? and features a simple but useful Graphical User Interface (GUI) for control and feedback

about the status of the system (see Figure 2.2 and Figure 2.3).

o The length of the whole event
o The rhythm and articulation of the individual sound events

o The pitch and character of individual sound events

Controlling the timing of events there are two parameters; a local ‘life’ index shaping the rhythms and
the length of the current message and a global index that influences the current and subsequent ‘message-
compositions’. The global index is a function of the current and previous messages local indexes. The local
index is a result of a simple semantic analysis of the message. It indicates the message’s relative structural com-
plexity and allows the algorithm to discriminate between messages with a set of random letters and messages
with real words and real sentences. The participant should be rewarded for the effort of writing a message
with substance, where ‘substance’ is defined here as a message with a credible average word length and a rea-
sonable distribution of vowels within these words. In the analysis substitutions are made to allow for (i.e. not
punish) idiomatic SMS writing such as ‘R u here?” or ‘C u 2 nite’. These examples are expanded into their
‘correct’ equivalent. Standard abbreviations are also expanded.

The local index is calculated by looking at the average length of words and the average number of syllables

per word and comparing these with constants:

1 ) 1
W) —w) P 1 T () )

c

1 = (2.1.1)

19 Java Standard Edition, API Specification. version 1.4.2. Sun. 2004. URL: http://java.sun.com.
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Message Life index

hello 0.18882

Hello, my name is Henrik 0.81032

hjdks la s duyfke jhsldf hasdfiw uehr jkdsl 0.14448

From fairest creatures we desire increase, 1.44618
That thereby beautys rose might never

Table 2.1: Life index for four different messages

where ¢ and s are the total number of characters and syllables, w.. is the number of words in the current

message, w; and §; are constants defining the ‘optimal’ mean number of words/syllables. w is a weight defined
by
w = ; (2.1.2)
wWe — Se + 0.5
where s, is the total number of words that contains vowels. Through w, the index is decreased if the
message contains words without vowels. The mean value of 71 and 73 is then multiplied by the arcus tangens
of the number of words in relation to a third constant parameter, 0,,, delimiting the optimal number of words
per message®® according to (2.1.3).
maurctan(%) (2.1.3)
Ow

lifelndex =

If we set w; to 4.5, s; to 2.0 and 0,, to 10 the result on four different messages can be seen from Table 2.1;
the method distinguishes fairly well between nonsense and real words at a low computational cost. Similar or
better results could conceivably be achieved in a number of different ways but this method appears to work
well for the purpose.

The total length of the music derived from the message is calculated by multiplying a constant preset time
with the local index. Any new message received adds its local index to the instantaneous global index which
decreases exponentially at a set rate.”! If a message causes the global index to reach maximum, it stops the
playback of the current message and begins playing back a pre-composed pattern, sonically different from the
output of a typical message, for about 30 seconds before resuming ordinary mode and starts playing back the
message that caused the break. This feature is added to reward collaborative efforts. The global index controls
mainly the density and the overall volume of the output, but also the distribution of random and stochastic

processes in the synthesis.

2.1.4 The synthesis

The synthesis engine is written as a Csound orchestra?? included in Appendix G.2* In the first versions

of etherSound Csound was running inside a Max/MSP (http://www.cycling74.com/products/maxmsp.html)

20Since a SMS is limited to 160 characters these constants are set according to what kind of message content should be rewarded.

21The rate is context dependent. In a performance with improvisation it would be shorter than in an installation.

22Richard Boulanger, ed. The Csound Book, Perspectives in Software Synthesis, Sound Design, Signal Processing and Programming. 2nd ed.
The MIT Press, Cambridge, Mass., 2000.

23For more information on Csound see also http://www.csounds.com/

32


http://www.cycling74.com/products/maxmsp.html
http://www.csounds.com/

Contents Chapter 2. etherSound

patch through the use of the csound~ object (see http://www.csounds.com/matt/). The Csound score for
the message to be played back was sent to Max/MSP using (OSC. Max/MSP was responsible for timing
the note events and preparing valid information for the csound~ object and the orchestra file associated
with it. Due to processing power limitations only one message could be played back simultaneously; if a
message was received before the previously received message had finished playing back, the new message
would interrupt the current message (this can clearly be heard in the recording of the performance from
2003). In the latest version of the etherSound software, instead of sending the Csound score events over OSC,
they were sequenced and written to the standard output and sent to Csound through a UNIX pipe. Also,
rather than limiting the number of voices by letting new messages crudely cut off currently playing messages
the number of simultaneous voices available is now set in the etherSound GUI (see Figure 2.2) and may be

changed dynamically. The following discussion relates to the current version of etherSound.

Amplitude envelopes

T T T T
amplitude env. for letter A ——

amplitude env. for letter Z

0.9
0.8
0.7
0.6
amp (.5

0.4 - .
0.3 \ .
02| \ 4
N ]

0 0.2 0.4 0.6 0.8 1

Figure 2.4: Amplitude envelopes for Instrument A. Linear interpolation between these two envelopes is performed for every character

between A and Z.

All sounds heard in etherSound are generated with FOF (Fonction d’Onde Formantique) synthesis as this
technique is implemented in Csound?®, using both samples and simple sine waves as sound sources. There
are two distinct timbres played by two different instruments in each message-composition: (A) granulated
samples of a male reading a text in English25 and (B) a bell like sound whose formants are matched to and

interpolated between the series of vowels in the text.

Instrument A

Every word of the message is considered one phrase or bar of music in the resulting message composition.
The number of beats per bar is approximately equal to the number of syllables in the word, where a syllable is
defined as a vowel or group of consecutive vowels or a punctuation mark. The rhythmic subdivision of each
bar is equal to the number of characters, including punctuation and white space, in each syllable. Thus, a one

syllable word such as ‘my’ followed by a white space results in a phrase consisting of one bar of one beat and

24Michael Clarke. “FOF and FOG synthesis in Csound”. In: ed. by Richard Boulanger. 2nd ed. The MIT Press, Cambridge, Mass.,
2000. Chap. 14, pp. 293-306; Per Byrne Villez. “Processing Samples with Csound’s FOF Opcode”. In: ed. by Richard Boulanger.
2nd ed. The MIT Press, Cambridge, Mass., 2000. Chap. 15, pp. 307-320.

25 An excerpt of the recording of one of John Cage’s lectures at Harvard College 1989.
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two notes and one pause, i.e. three (eight-note) triplets of which the last is silent (see Table 2.2). If a word
ends with a full stop, a comma, an exclamation mark or a question mark, more emphasis is put on the end of
the bar containing the punctuation mark and the last note of the resulting phrase will be elongated. A note
close to a vowel will more likely be accented than a note away from a vowel.

The amplitude envelope curve of each note is related to the letter the note corresponds to. Envelopes are
mapped linearly to characters; the letter A’ has a short attack and a long decay and the letter “Z’ has a long
attack and a short decay (see Figure 2.4). The amount of overlapping between notes, i.e. the lengths of the
notes, is influenced by the current life index and the global index where higher values will result in longer
notes and thus in smoother transitions between timbres. The notes of Instrument A do note have a perceivable
pitch. Twenty-eight short sample buffers (typically 32.768 samples or approximately 0.7 seconds), one for
each letter, are dynamically mapped one to one to the characters in each message. The FOF synthesis is used

to granulate these samples, creating an erratic, non-tonal texture however still, in most cases, reminiscent of

speech.
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Figure 2.5: Rhythmic distribution of notes in Instrument B as a result of the message “Hello, my name is Henrik.”.

Instrument B

The phrasing of the notes of the second instrument is somewhat more complex than that of Instrument A.
This instrument has, at the most,?® as many voices as there are words in the message. An example of the
thythmic mapping of notes is shown in Figure 2.5, the origin of which is the message in Table 2.2, with the
polyphony limited to four voices. For this instrument the number of beats per bar (i.e. per word) is equal
to the number of letters per word, including trailing punctuation marks and white space. If there are less
words than the maximum polyphony, the number of voices is equal to the number of words; the first voice
correspond to the first word, the second voice to the second word and so forth. For every bar, each voice
has as many potential excitations as there are letters in the corresponding word. After the initial excitation,
which will always be played, the likelihood that a given note will be played is related to the life index and
the global index: If the normalized sum of the local index and the global index is 0.5, half of the excitations

will be performed. The amplitude envelope curve for the notes played by this instrument is either of a bell

26 As already stated, the maximum number of voices is set based on what the processing power of the system is.
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like character or of its inversion, and notes close to the beginning of a bar has a greater likelihood of being

emphasized.

0}
)7 4
4
W#()
p o

Figure 2.6: Harmony for Instrument B as a result of the message “Hello, my name is Henrik.”.

The initial pitches are derived from the occurrence of certain key letters in the originating text.”” The
first unique occurrence of one of the key letters, searched for from the first letter of the word corresponding
to the current voice until the end of the message, becomes the initial pitch for each voice. If none is found
the voice is deleted. The voicing of the initial chord is constructed so that the first voice will be the top
note of the chord and consecutive voices will be laid out below this using octave transposition, aiming for
the closest possible voicing. The exact micro-tonal center pitch between the highest and lowest note of the
initial chord is then calculated (this would be the pitch ‘D’ if the initial chord is a major third up from ‘C’).
After the initial chord has been introduced, all voices begin a virtual glissando toward the center between the
outer limits of the chord, creating micro-tonal variations, ending at a unison.?® For each excitation of each
voice, the instantaneous value of the corresponding glissando sets the pitch for that excitation. The message
from Table 2.2 would result in the chord showed in Figure 2.6—the initial chord and the glissandi towards
the center pitch—if the max polyphony value is set to five or higher and the ‘key’ characters were mapped by
German note names (a to A, b to Bb, c to C, ... ;h to B and s to Eb). The timbre of the voices played by this
instrument is shaped by the vowels contained in the message and the order in which they appear. For non
real time processing this is achieved by synthesizing the first five formants of the first vowel found in the word
corresponding to the current voice and then interpolating between the formant spectrum of the remaining
vowels of the message (see Table 2.3). As this method is very expensive—it requires allocation of five times
more voices—a cheaper alternative was used in the first real time versions of esherSound. By modulating the
formant center frequency of one single FOF voice using frequency modulation with the carrier and index
signal frequencies derived from the vowel interpolation described above, the effect of molding the spectrum
in a way related to the content of the message is retained. In the latest version the two methods are combined
in order to achieve a greater sonic variation—all five formants are synthesized for every note and the formant

center frequencies of some of the notes are also modulated.

2.1.5 Sound event generation and synthesis—conclusion

The two instruments offer two different interpretations of the message played back in parallel. As Instrument
A performs a linear displacement within the message, Instrument B gives a snapshot image of the entire
text at once, an image which is gradually dissolving over time. Metaphorically speaking, one instrument is

modeling the discrete words and characters as they appear in time, the objective flow of the components of

27For the sake of experiment and variation, I am changing these ’key notes’ for every performance of etherSound.
28The same technique is used in the composition Drive (2003). The score for Drive shows the notation of the instantaneous (approx-
imate) harmony at five consecutive points in time ending at a B quarter of a tone sharp.
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the message, and the other deals with the continuous meaning, or subjective understanding, of the message
as it is interpreted in its entirety. Although the result can be rather complex and abstract it is my intention
that certain conceptual elements of the input should be retained in the output. In the following section I
will reflect on the issue of interaction within the context of etherSound and to what extent my intentions of

input-output correlation can be said to have been fulfilled.
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2.2 Discussion and reflection

As has already been explained, the main issue for etherSound is to allow for unconditioned participation.
More concerned with the collection of diverse input than I was in giving the contributor a sense of control
or participation, in the first versions of ezherSound the message-compositions where much less dependent on
input than what they are in the current version. My grounds for changing this and, in the current version
letting the messages generate a musical event with a clear form stems from the wish to retain a perceptible
connection - even though this connection may only be dismantled by the change in output - between input
and output. The process of designing the analysis and synthesis programs described above is to a considerable
extent tantamount with the process of composing in the traditional meaning. In a sense, etherSound is an
algorithmic or ruled based composition?’ with stochastic elements, methods which have been explored by
many composers for many years. In his book Formalized Music composer Iannis Xenakis offers a thorough

investigation of the concept of stochastic music which came about as a reaction to the post serialistic music:

For if, thanks to complexity, the strict, deterministic causality which the neo-serialists postulated was lost,

then it was necessary to replace it by a more general causality, by a probabilistic logic which would contain

strict serial causality as a particular case.*’

But where in the case of Xenakis the results of the stochastic processes were strictly encoded into a score
or a computer program, in etherSound there is no score as such. The mapping between characters in the
input, and synthesis and sequencing parameters used to produced the output is fixed in the program but no
sound will be produced unless someone takes the action to provide the system with input. John Cage’s non-
deterministic music based on chance operations is another example in which events in some regard external
to the composer is allowed a great influence on the final result. Cage’s aesthetics were a means to remove
intention from the artistic expression. On the face of it there may be a conceptual resemblance between
etherSound and the non-determinism of Cage. However, in etherSound it is precisely intention that produces
sound: The wish to participate is all that is needed.

The choices that had to be made in the mapping of input to output in the program are the same kind of
choices I make when I compose or improvise. I would call these compositional choices. They are made based
on my musical experience and on what it is I want to achieve—for whatever reasons—at any one particular
moment. The process of making these choices in the context of developing and designing interactive systems
is well described by Camurri et al.: “The designer of the performance introduces sound and music knowledge
into the system, along with the compositional goals [..]”*! This fact, that compositional choices were made
in the course of constructing etherSound, does not necessarily make it into a ‘composition’. But before pon-
dering more on the identity of etherSound, what is the nature of its driving force, the interaction between the
program, the performers and the participants? In what sense is ezberSound interactive? If the mapping is fixed

in the program, what is the influence of the participant?

2 French composer Michel Philippot and Italian composer Pietro Grossi were both pioneers of algorithmic composition.

30%annis Xenakis. Formalized Music : Thought and Mathematics in Music. Harmonologia series 6. Revised edition. Indiana University
Press, Bloomington, 1971, p. 8.

31Camurri, Richetti, and Trocca, 1999, as cited in Rowe, Machine Musicianship, p. 373.
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2.2.1 Interaction in etherSound

etherSound has been used in two different contexts. As a stand alone sound installation that users can interact
with but also in combination with one or several improvising musicians playing acoustical instruments. The
discussion that follows will primarily deal with the latter situation, which resembles a traditional concert
but one in which the audience, apart from listening also may ‘play’ the electronic instrument. As can be
gathered from the description of the system given above, the sonic outcome of a received SMS is faitly strictly
pre-conceived. On the individual level, only a limited amount of influence over detail is offered, and it is
debatable whether etherSound can be called an ‘instrument’ at all. This was however never the intention.
It is the desire to contribute to the whole that was intended to be the ruling factor, not the individuality of
expression or the virtuosity of performance. But in that case, why not simply have a button that the users
can press at will which generates a pseudo-random sequence of sonic events? Surely, this too would allow for
unconditioned participation.

In the very first performance of etherSound, on the day of the opening of the exhibition The Invisible
Landscapes in August 2003, due to a technical problem,’” as an emergency solution, I had implemented a
version which basically worked like a button. I was unable to parse the actual contents of the SMS messages
sent to the system (I merely obtained a notification that a message had been received). Rather than cancel
the performance I had the program read an arbitrary number of words from a text file on my hard drive
and use that as a ‘fake’ message. Still, in the information about the installation and in the program notes for
the concert, all of which had been prepared well in advance, it was stated that the system responded to the
contents of the message when composing its output. After the concert a few of the listeners/participants came
up to me and told me how clear they thought the connection between the SMS contents and the sounds were.
The expectancy of a correlation between input and output was so strong that, despite the fact that the actual
mapping was completely random, the connection was created in the perception of the participant. This is not
to say that ‘faking’ interaction is practicable solution, but merely that expectation, hence information about
(modes of) interaction, is an important factor.

etherSound is not interactive in the way that for example a computer game is interactive. Once the
SMS has been sent, there is no way for the participant to alter or influence the sound. There is correlation
between input and output in so far as short messages produce short message-compositions and vice versa.
After having send a few messages, or after listening to a series of message-compositions, the participant will
know what to expect and the ease-of-use is perhaps the greatest advantage of etherSound. Interaction in the
context of computers and technology is more or less synonymous with control, or with the ability to change
the prerequisites during the course of action. Or as put by George Lewis: “interactivity has gradually become
a metonym for information retrieval rather than dialogue”.> Computer programs that are not interactive
perform a task based on the information given to it at the outset. In interactive computer programs the
parameters can be changed dynamically. By this definition and if we restrict the time frame to one message-

composition, etherSound is not really interactive or only interactive in a very limited sense. It does not allow

32The problem was due to an unknown inconsistency in how JSP (Java Server Pages), which I used on the server to parse the messages,
handled HTTP/POST requests when the version of the HT TP differed between the caller and the receiver.
33Lewis, “Too Many Notes: Computers, Complexity and Culture in “Voyager™, p. 36.
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the user to dynamically control the musical contour of the message-composition. It is more of a stochastic
jukebox whose ‘play’ button works by means of sending an SMS.

But, if we expand our understanding of interaction and include readings that are more closely related to
social interaction, which is not about control, but about exchange, about giving and taking, and about grow-
ing and establishing identity,** and we expand the time frame to include a series of message-compositions,
we can come up with another analysis. If our general requirement for the definition of interaction is not
limited to the subject’s unbounded control over content (“information retrieval”), and the for this context
specific requisite on interaction is not restrained to the participant-computer interaction, but also includes
participant-participant and participant-performer interaction: Then etherSound may well be said to manifest
a form for dynamic interaction and the users that interact with it do indeed have influence. In a recent per-
formance (Copenhagen, August 2007) a participant sent a message that ended the concert. Whether that was
intended or not is less important than the actual consequence. The participant introduces a change in the
musical context and, though he or she does not control the outcome of this change, the participant still in
effect has the power of influence (influence rather than control) through interaction.

What then are the consequences regarding interaction that may be drawn from working with ezherSound
in the context of performance? If we begin by thinking about this piece as an improvised live performance:
On an individual level the system etherSound adds the ability for any member of the audience (who by virtue
of being a part of the audience is already interacting with the performance) to interactively introduce a change
to the sonic environment at any point, albeit with a very limited control over the outcome. Now, from my
elevated perspective as a musician with a 15 years of professional experience I am in no position to tell what
this situation means to someone who has never before participated in an improvised musical event. It may be
incredibly dull or it may be the most exciting sensation. For me, as an improviser, the interaction as it is taking
place here supplied that which the computer does not (and never will be able t0?) posses—the intention. The
message-compositions are not dispersed randomly (as in a pseudo-random computer algorithm) but because
someone wanted to participate. When playing and I heard the sounds of a message-composition I felt honored
that someone took the time to participate, like I was given a gift >. Though these ideas, that the participation
would supply me with a non-predictable, however not random, series of impulses, were part of the original
conception of etherSound, 1 had not anticipated the impact this situation would have on me. It is not easy to
make general assumptions regarding interaction from this reflection. But, perhaps bordering on speculative,
to me this shows the importance of moving beyond interaction as a deterministic mapping of stimulus to
response. To let both parties involved in the interaction to create the object of interaction in order to intend
it.

There is a number of different kinds of interaction going on in a performance of etherSound, on many
different levels. There is the low level interaction between the participant and the computer mediated through
the mobile phone as well as higher levels of interaction between groups of participants and groups of perform-

ers. To summarize, in order to appreciate the nature of the interactive potential for etherSound (i) time needs

34The role of social interaction in human existence has a long philosophical history, in recent years kept alive by Hannah Arendt and
Jiirgen Habermas. This is discussed in more detail in the Music and Interaction section of this dissertation.

3the ‘gift’ aspect is further discussed in Frisk and Yoshida, “New Communications Technology in the Context of Interactive Sound
Art: an empirical analysis” and Yoshida, “The Invisible Landscapes”
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to be considered, (ii) expectation is an important factor and, (iii) information abour the processes taking place

as a result of interaction (‘meta-information’ or the ‘grammar’ of interaction) is absolutely essential.

2.2.2 The work identity of etherSound

The question of the work identity is not merely a theoretical issue in this context of pure scholarly import.
If the intention of etherSound was to create an open-ended platform for public participation with a focus
on interaction and, in the end, the result has more in common with a composition for instruments and
computer, not only did the intention fail (which may be perfectly alright), but my personal objective, to use
interaction as a way to open up the creative process and give up compositional control, failed. The latter may
also be fine, but if in the long run there is a continuous discrepancy between artistic intentions and practical
results this is likely to create personal and artistic frustration.

Looking at the different agents involved in the production of musical content in etherSound, the most
obvious perspective to adopt (given that we talk about message-compositions) is that the participants are the
composers and the computer along with the improvising musicians are the performers. This would make
the SMS’s the score(s). Musicologist Peter Kivy gives a definition of the musical score as “a complex symbol
system. From the performer’s point of view it is a complex set of instructions for producing a performance
of the musical work that it notates”.>® Applying this definition to etherSound, we may extract (at least) two

other plausible explanations to its structure:

1. If the participants (SMS senders and improvising musicians) are the performers, the instructions, the

meta-information or the ‘grammar’ of the interaction constitute  score.

2. If the computer is the performer (which would turn the participants into a kind of conductors) the
computer program, i.e. the code, in which the mapping between input and output is defined, would

constitute another version of a score.

According to the definition given, even if we regard the work from two or three different perspectives, there
is a score. If there in fact is a score of some sort in which the mapping is fixed and not subject to change
through interaction, and further if the process of building this mapping scheme is similar or even equal to
compositional processes, in what sense does etherSound differ from a composition? First of all, and perhaps
needless to say, Kivy’s definition is by no means conclusive. Second, there is an important difference between
a more traditional composition and a work such as etherSound in the dimension of time, as the latter does
not have a fixed beginning nor an end. Last, and most important, between the two contrasting musical
work concepts ‘closed’ or ‘pre-conceived’, and ‘open’ or ‘free’ there is a range of possibilities. And, as with so
much other music and art, depending on when and how you look at the piece it will define itself at different
points on the open-closed axis. It exists in this field ranging from the relative closeness form of the message-
compositions and the openness of the large scale form of the improvisation.

More than anything else etherSound is an improvisation. The structure or the ‘language’ for the im-

rovisation may be different depending on your role, and the ‘score’ (if it exists) is “a recipe for possible
p y p g on y p p

36Peter Kivy. Introduction to a philosophy of music. Oxford University Press Inc., New York, 2002, p. 204.
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music-making”¥. The compositional choices discussed above are a part, a for this piece necessary part, of
the structure that makes possible the different entry points. Systematic and pre-conceived construction in
one phase of a musical project does not have to limit the performative freedom or result in a closed ‘work’.
On the contrary (and perhaps in opposition to the romanticized view on improvisation): Preparation for an
improvised performance, even in free form jazz improvisation, is quite often highly structured and systematic.
Improviser and jazz saxophonist Steve Lacy gives the following recollection of the early years of Cecil Taylor’s
career:*® “And the results were as free as anything you could hear. But it was not done in a free way. It was
built up very, very systematically [...]”%° Further, construction and pre-conception on the detailed level does
not exclude that the whole is still open and self-generated: “[E]ach of the numerous released recordings of,
say, Coltrane’s ‘Giant Steps,” regarded at the level of individual passages, is the result of careful preparation
[...]. At the same time, each improvisation, taken as a whole, maintains its character as unique and sponta-
neous™. In both the recordings of ezherSound (2003 and 2007) the common ‘language’ of the performing
musicians is their background as jazz improvisers. The language for the participants is the text and logic of
SMS messages. And the intention to participate is what binds the two together.

To conclude this discussion I would like to again turn to George Lewis who, I believe, captures the essence

of how form and structure is developed in improvised music:

My own view is that in analyzing improvisative musical activity or behaviour in structural terms, questions
relating to how, when, and why are critical. On the other hand, the question of whether structure exists
in an improvisation—or for that matter, in any human activity—often begs the question in a manner that
risks becoming not so much exegetic as pejorative. It should be axiomatic that, both in our musical and
in our human, everyday-life improvisations, we interact with our environment, navigating through time,
place, and situation, both creating and discovering form. On the face of it, this interactive, form-giving
process appears to take root and flower freely, in many kinds of music, both with and without preexisting

rules and regulations.41

From my personal horizon thinking about the work identity of ezherSound, 1 have gone full circle. At the
outset I thought of it as nothing but a framework for improvisation in which I could allow myself to experi-
ment with using the computer in a way distinctly different from how I was used to. Then, for many reasons
of which one was the fact that it is precisely not axiomatic that form may be created as well as constructed, I
went into a phase of denial, in which I sought for a structure that would allow me to call ezherSound a ‘work’.

Only to, in the end, arrive at the conclusion that, what it is, first and foremost, is an improvisation.

2.3 Summary

Whether or not the participants felt they had influence and whether this influence set creative energies in
motion within the participant can only be proved, if at all, by performing empirical and statistical studies

that are beyond my intentions and competence. What I can do however is reflect on my experiences of

37Evan Parker, as cited in Bailey, /mprovisation: its nature and practice in music., p. 81.

381t should be pointed out that T make no comparison between etherSound as music and the music of Cecil Taylor.
3 Cited in Bailey, Improvisation: its nature and practice in music., p. 81.

40Lewis, “Improvised Music after 19507, p. 108.

4bid., p. 117.
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performing etherSound at a number of occasions. And, based on my experiences as a performer—from that
point of view—the participants were truly interacting with the music and they had genuine influence on
the development of the performance. As an improviser in the context of a performance, I experience no
difference between an initiative taken by one of the other musicians or one introduced by a participant—
they are both of equal import. Though I have programmed esherSound myself, enough musically crucial
aspects of the message-composition is unknown at the onset for any message-composition to hold potential
for musical change. Obviously, the nature of the interface and the way the piece is programmed puts great
limitations on the creative possibilities of the participants, especially were they to work with it repeatedly.
That, however, does not mean that the individual, single act of participating does not harbor creative and
interactive potential. Just as I, when improvising, cannot be certain how a musical initiative taken by me
will influence the development of the music, the participant will not know either. Still—just to be absolutely
clear about what it is we are talking about: Sending an SMS to etherSound during a performance is obviously
nothing like, not even closely related to, improvising on an instrument one has learned and mastered. In no
way is this the point I am trying to make. The point I am making by this long detour of reflection is that,
perhaps—and my own experience seems to corroborate this—a tiny atom of that which constitute the essence
of the, at its best, flowering, form-giving process of improvisation, to use the words of George Lewis, can be
shared by those whose participation is restricted to a mobile phone.

However, and now we are approaching the weak spot of ezherSound as a platform for interaction, the more
I play with and get to know my co-improvisers the easier it will be to predict the result of musical actions
taken. For the participants there is currently only very limited possibilities for this kind of development to
take place. Developing the expert performance aspect of a work whose objective is related to a notion of
‘equality of participation—that all, regardless of prior (musical) training, should be allowed an equal chance
to participate—is not un-problematic. If this goal is to be adhered to care must be taken to not accomplish the
expert performance aspect at the expense of un-initiated participation. Adding a second layer of interaction
would be one way to allow for the interested participant to acquire skills to more actively and consciously
take part of a performance. This second layer could be implemented by making a phone call and interacting
with the message-composition—changing the volume of it, the timbre, the tempo, etc.—in real-time, either
by pressing digits on the phone or by voice control.

In etherSound in the performance context the audience is invited to take part of a group improvisation.
Though the interaction-as-control aspect of the participation is very limited the interactive action influences
the music in a way similar to musical interaction in the context of improvisation. To summarize my own
experiences with working with this project over a number of years, I can say that the sensation of impro-
vising in a context where the audience can give sonic input—input that becomes an important part of the
performance—is very rewarding. And this to an extent that I did not anticipate at the time the project started.
A challenge for a future development of the concept, though the artistic implications of such development
have to be carefully evaluated, would be to attempt at developing the participant control aspect of the interface

without loosing the collaborative focus.
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