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Preface

This volume collects selected papers from the past two instances of Digital Art
Weeks (Zurich, Switzerland) and Interactive Futures (Victoria, BC, Canada),
two parallel festivals of digital media art. The work represented in Transdisci-
plinary Digital Art is a confirmation of the vitality and breadth of the digital
arts. Collecting essays that broadly encompass the digital arts, Transdisciplinary
Digital Art gives a clear overview of the on-going strength of scientific, philosoph-
ical, aesthetic and artistic research that makes digital art perhaps the defining
medium of the twenty-first century.

I would like to particularly thank my co-editors, Randy Adams and Stefan
Miiller Arisona, without whom this volume could never have been realized. Their
genuinely transdisciplinary knowledge base and tireless work ethic have made
this volume as broad as it could be. I would like to also acknowledge the work
of Interactive Futures co-curator Julie Andreyev as well as the Director of Open
Space, Helen Marzolf.

The editors would like to thank Dene Grigar and Tom Stricker for providing
the initial paper reviews for Springer. In addition Stefan Goller from Springer
has provided us with solid support throughout the editing process and we would
like to acknowledge his effort here.

A Note on English Standardization. Papers in this volume have been left

in the “native” forms of English used by the individual authours (whether Amer-
ican, British or Canadian).

January 2008 Steve Gibson
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Introduction: Why Transdisciplinary Digital Art?

Steve Gibson

Associate Professor of Digital Media
Visual Arts, Faculty of Fine Arts, University of Victoria
Victoria, BC CANADA V8W 2Y2
sgi bson@i nearts. uvic. ca

1 Why Transdisciplinary Digital Art?

We have entitled this volume Transdisciplinary Digital Art to distinguish it from the
older term Interdisciplinary Art. Interdisciplinarity implies a certain level of detach-
ment across the mediums: the artist, the engineer, the musician and the dancer may
collaborate with each other but in much interdisciplinary work there is a sense that
they are separate entities performing their own expert functions without more thorough
knowledge of the other’s technical or artistic processes.*

Transdisciplinarity implies a level of direct connection and cross-over between medi-
ums: the artist also becomes the engineer, the engineer becomes the artist, and when
they collaborate they actually have enough expertise in the other’s field to be able to
address concerns across the mediums and even across disciplines. This is not to say that
there are not varying levels of expertise within transdisciplinary work, but rather that
transdisciplinary art in its best sense makes the effort to understand the medium of the
other in more than superficial terms. Here science is no less important than art, art no
less than science. The elitism of the isolated discipline is broken down to a degree.

The papers in this volume represent varying degrees of transdisciplinarity, but as a
whole the volume itself represents a remarkable breadth of work in digital art and sci-
ence. From the technical to the philosophical to the poetic, the essays cover a wide
range of topics related to digital media art and related areas. Many papers cross unusual
divides (Will Pappenheimer’s Tuning in Rorschach Maps covers inkblots, musical tun-
ings and Situationist aesthetics in equal measure), while others introduce areas of re-
search not commonly associated with the digital (Marcin Ramocki’s DIY: The Militant
Embrace of Technology introduces a Marxist analysis of digital culture). In Transdisci-
plinary Digital Art each paper in its own measure contributes to our collective under-
standing of the other. By the very notion of incorporating such varied approaches this
volume aids and abets the furthering of our transdisciplinary future.

L A perfect illustration of this is the modernist notion of interdisciplinarity as exemplified by
John Cage’s Variations V in which the composer, the film artists (Stan VanDerBeek and Nam
June Paik) and the choreographer (Merce Cunningham) worked in relative isolation, only
meeting for the final performances [1]. While not all art termed interdisciplinary is this radi-
cal in its separation of roles, there is a general tendency to accept a distinct line of expertise
between mediums in Interdisciplinary Art and interdisciplinary work in general.

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 1-2, 2008.
© Springer-Verlag Berlin Heidelberg 2008



2 S. Gibson

2 Why Digital Art?

Digital art as a medium has enjoyed considerable strength in the new millennium. This
strength has endured despite the uncertainty engendered by the dot-com bust and the
subsequent attempt to portray the digital as ultimately a shallow medium. While it is
hardly a unified medium and covers an enormous amount of territory, digital art cer-
tainly has grown substantially as an artistic medium (partly due to rapid technological
advances combined with lower prices for those technologies). The digital is close to
establishing a form that is generally recognizable by a broad range of the general pop-
ulation and therefore it is safe to say that it is here to stay.

Digital art has certainly received thorough coverage in Christiane Paul’s excellent
book, appropriately entitled, Digital Art [2]. Transdisciplinary Digital Art expands on
Paul’s history and theory of digital art by including the direct words and insights of the
artists, programmers, musicians and theorists of the digital medium. The volume seeks
to present the idiosyncratic and wildly varied concerns of artists, scholars, writers and
scientists who are working digitally. As such it provides a wonderful insight into the
continued vitality of the computer-based arts and is a testament to the persistence of
artists who choose to use the computer as their primary medium for expression.

3 A Noteon Digital Art Weeks and | nteractive Futures

Digital Art Weeks and Interactive Futures are annual festivals of digital art and sym-
posia on topics related to digital art, technology and computer science. Digital Art
Weeks has been in existence for the past three years and Interactive Futures has had
six iterations. For more information of these events please visit the following links.

Digital Art Weeks 2007: http://www.digitalartweeks.ethz.ch/web/
Interactive Futures 2007: http://cfisrv.finearts.uvic.ca/interactivefutures/IFO7/

Interactive Futures was directed by Steve Gibson and co-curated by Randy Adams,
Julie Andreyev and Steve Gibson. It was made possible by grants from the Canada
Council for the Arts and the Canadian Foundation for Innovation. We would also like
to acknowledge our other sponsors including Open Space Artist-run Centre, Emily Carr
College of Art and Design, the Victoria Film Festival and the Fairmont Empress Hotel.

Digital Art Weeks was co-directed by Jurg Gutknecht, Art Clay, and Stefan Miiller
Arisona. It was primarily supported by the Native Systems Group of ETH Zdrich, the
Swiss Federal Office of Culture (BAK), Stadt Ziirich Kultur, Migros Kulturprozent, and
ewz. Additional sponsors included Cabaret Voltaire, Kunstraum Walcheturm, Kultur
Basel-Stadt, Kulturelles Basel-Landschaft, Cargobar, Flashlight, Klangpur, Stereolith,
ToneText, the Canada Council for the Arts and ProL.itteris.

References
1. Packer, R., Jordan, K.: Multimedia: From Wagner to Virtual Reality. On-line version (2002),

http://ww. art nuseum net/w2vr/ti nel i ne/ Cage. ht n
2. Paul, C.: Digital Art. London: Thames and Hudson (2003)
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The Ethics of Aesthetics

Don Ritter

Berlin, Germany
http://aesthetic-nmachi nery. com

Abstract. The article explores the relationships between aesthetics, ethics, and
new media art by discussing the process, influences, and consequences of aes-
thetic judgments. The text proposes that the aesthetic judgements of artworks
created in any medium, including new media, function as mechanisms for
propagating certain ethical values.

Keywords: aesthetics, ethics, promotion, new mediaart, function of art.

1 Introduction

When an artwork is examined according to its mechanism, we pursue an understand-
ing of what it is. When an artwork is examined according to its function, we pursue an
understanding of what it does. This article will outline a perspective for distinguishing
the function from the mechanism of artworks created in any medium, including those
created with new media technologies. Using this perspective, the text will explore the
relationships between aesthetics, ethics, and new media art by discussing how people
decide that particular artworks are good, the influences of their aesthetic judgments,
and the consequences of their judgments.

2 Aesthetics

A primary god in the field of aesthetics is to investigate aesthetic judgements, the deci-
sions people make when they decide “What is art?” and “What is good art?’ [1] Al-
though some writings on aesthetics are prescriptive in their approach, this text will not
provide a precise definition of good art, nor will it advise readers to use specific criteria
for judging art. Instead, it will discuss how people make aesthetic judgements.

The Ingtitutional Theory of Art, set forth by George Dickie in 1974, proposed that
“works of art are art as the result of the position or place they occupy within an estab-
lished practice, the artworld.” [2] According to this theory, the established network of
curators, galleries, and museums that sell and exhibit professional artworks are re-
sponsible for determining what is art and what is not. The classification used within
this text is derived from Dickie's theory: a work will be designated as an artwork
according to its capacity to promote the artworld, providing it with more prestige,
power, or whatever the artworld considers valuable. Using this classification, the
specific aesthetic features within a work, its medium, and its style are less indicative
of awork being art than its capacity to promote something within the artworld.

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 5-14, 2008.
© Don Ritter 2008



6 D. Ritter

A primary problem that results from using a specific aesthetic criterion for judging
the quality of an artwork is the evaluation of the criterion itself. If beauty is selected
as a primary aesthetic criterion, the evaluation of an artwork’s quality is determined
by the definition of beauty. The primary aesthetic question “What is good art?’ be-
comes dependent on the question “What is beauty?” The subjectivity of defining good
art is replaced with the subjectivity of defining beauty.

In this text, the subjectivity of aesthetic judgements is acknowledged by replacing
the primary questions of aesthetics with the following: "What are the criteria for
something to be art?' and "What are the criteriafor something to be good art?"

2.1 TheProcess of Aesthetic Judgement

The process of aesthetic judgement is a conceptual model that describes how people
decide on the quality of artworks created in new or traditional media. The model ex-
amines how people decide if artworks are good or bad, if they have high aesthetic
value or low. The model is a conceptual tool for enhancing a person’s ability to rec-
ognize the function of aesthetic judgements. Although the model considers aesthetic
judgements to be fundamentally subjective, it outlines a general process that can be
applied to judgements of art created in any style or medium.

Some readers may argue that objectivity existsin the judgement of art because they
believe that certain aesthetic perspectives are inherently better than others, such as the
notion of “disinterested attention.” [3] Thistext will not present any aesthetic perspec-
tive as being inherently better than another, but it will provide information pertaining
to why certain perspectives are portrayed as being better.

An artwork is comprised of a collection of characteristics called aesthetic features
that can influence a person’s liking or didliking of an artwork, its aesthetic value. [4]
The loudness of sound, a particular sound editing software, or a work’s production
costs can all be aesthetic features within a sound installation. A broad definition of
aesthetic features is used to support the perspective that a compositional element is
any characteristic of an artwork that can influence aesthetic judgements, including
characteristics that some writers consider to be context or extrinsic features.

The specific qualities that a person associates with good artworks are determined by a
person’'s aesthetic perspective, an idiosyncratic collection of criteria that define which
aesthetic features must be present for artworks to be judged as good. The judgement of
an artwork is dependent on its aesthetic features and the aesthetic perspective used by a
person for judging it. Using this model, disagreements on the aesthetic value of a work
are viewed as the consequences of people using different aesthetic perspectives.

An aesthetic judgement is a decison made by an individua regarding the aesthetic
value, the quality, of an artwork. The outcome of an aesthetic judgement is expressed
through observable expressions of aesthetic judgements, such as a person speaking posi-
tively about a work or purposely reexperiencing an artwork. Aesthetic judgements are
created by the fulfillment or lack of fulfillment of the aesthetic criteria contained within a
person’'s aesthetic perspective. When a person makes an aesthetic judgement, the fulfill-
ment of a specific criterion does not always increase the aesthetic value of awork. Some
people may use beauty as a negative aesthetic criterion within their aesthetic perspective:
the recognition of beauty within a work decreases a work’s aesthetic value. For other
persons, beauty could be a positive aesthetic criterion: the recognition of beauty within a
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work increases a work’s aesthetic value. When a positive aesthetic criterion is fulfilled,
the judgement of a work moves towards a positive aesthetic value. When a negative
aesthetic criterion is fulfilled, the judgement moves towards a negative aesthetic value.
The outcome of an aesthetic judgement can be viewed as a summation of fulfilled crite-
ria, each criterion having a different direction and degree of influence on a work’s aes-
thetic value.

2.2 Influences of Aesthetic Judgements

Imagine a person who has a large amount of knowledge about video technologies. This
person will understand the technology of a video work in more depth than someone who
does not. Consequently, aesthetic features related to video technol ogies are more likely to
be apparent for this person. A person with technical knowledge of digital video formats,
for example, may prefer certain formats to others. People who lack this knowledge can-
not use an aesthetic criterion that responds to this feature because they lack the knowl-
edge for digtinguishing different digital video formats. Similarly, a person who has
knowledge about ancient mythologies might prefer works depicting Greek deities to
Roman, but a person having no knowledge of ancient mythologies is unable to distin-
guish any difference between Greek or Roman.

Although it is obvious that people's aesthetic criteria are related to their persona
knowledge, people are unable to use certain criteriaif they lack knowledge correspond-
ing to those criteria. Because particular aesthetic features become important to a person
according to personal knowledge, a person’s liking for a particular artwork can be based
on aesthetic features that are irrelevant to someone else. Video formats and mythology
may not seem like comparable aesthetic features, but both can be used within people's
aesthetic perspectives.

Aesthetic judgements can be influenced by any factor that affects the components of a
person’s aesthetic perspective: the limits of human perception, context, familiarity, per-
sonal values, personal motivation, persuasion, and personal knowledge. Personal knowl-
edge exerts an important influence on aesthetic judgments by determining which aes-
thetic features have the potentid to fulfill a person’s aesthetic criteria.

Philosophica investigations into the nature of knowledge are typicaly based on a
combination of logic and empiricism. Traditional approaches to epistemology usualy
define knowledge as a "justified true belief." [5] A belief refers to any idea that a person
believes to be true, such as a person believing that “Vincent Van Gogh was a painter
from the nineteenth century.” A belief becomes justified when it is supported by reason
or evidence, such as documentation justifying Van Gogh's existence and activities as a
painter. Many theories of truth have been proposed and perhaps the most popular is the
correspondence theory of truth, [6] which states that a belief istrue only if it corresponds
with redlity. Using this theory, the belief stated in the above example would be true only
if Van Gogh really was a painter from the nineteenth century.

The problematic aspect of the correspondence theory of truth is its assumption of an
objective redlity. Proving the existence of an objective redlity is difficult—if not impossi-
ble—because the human sensory system is supposedly the only manner that we have for
experiencing reality. Coincidently, a similar problem pertains to theories regarding
Van Gogh's preference for using yellow paint. One theory proposes that his love of the
liquor absinthe caused him to have yellow vision, thereby affecting his painting. [7] The
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guestionable aspect of this theory is its assumption that Van Gogh had two pairs of eyes:
one pair influenced by absinthe, while the other pair were unaffected and objective. If
Van Gogh's vision was affected in a manner than caused him to perceive certain colours
of hisworld as yellow, his perception of paint would be affected in the same manner. If
he perceived brown trees as being yellow, and he only had one pair of eyes, he would
have also perceived brown paint as yellow.

Proving objectivity in human perception is problematic because any evidence support-
ing it must presumably be interpreted through the human sensory system. In acknowl-
edgement of this dilemma, this text will use a phenomenological approach to knowledge
by considering truth to be based on human perception rather than objective reality. Con-
sequently, the term personal knowledge will refer to what a person believes to be true,
regardless of those beliefs being justified logicaly or empiricaly.

Aesthetic perspectives are strongly influenced by personal knowledge because peo-
ple's beliefs are often the basis for their aesthetic criteria, even when those beliefs are
inaccurate or false. A person who believes that complexity is always better than simplic-
ity, for example, might use an aesthetic criterion corresponding with that belief. In order
for a person to indisputably know that a belief is true, that person needs sufficient and
accurate information supporting the belief and an ability to comprehend that information.
Obtaining accurate and sufficient knowledge about any topic can be time consuming,
difficult, or expensive.

Psychologist Elliot Aronson proposes that people hold false beliefs because they are
overwhelmed with information, or because they lack the motivation and resources to
determine what is empiricaly true. He states that we are “cognitive misers,” that we
conserve our mental energy by “ignoring some information to reduce our cognitive load,
or we overuse other information to keep from having to search for more.” [8]

3 Aesthetics and Ethics

Within the field of ethics, the terms mora values, moral principles, and human values
refer to the specific human behaviors that people consider desirable and good. A person
who holds honesty as amoral value, for instance, will speak honestly with al people. The
complication regarding ethicsis that people often disagree about which behaviors should
be endorsed as mora values, such as abortion, capital punishment, or same-sex mar-
riages. Philosopher Peter Singer states, “The problem is not so much to know ‘the differ-
ence between right and wrong' asto decide what isright and what iswrong.” [9]

Even when people agree to adopt a specific moral value, they may disagree on when it
should be used. Deontological theories of ethics propose that people should use moral
values consistently, regardless of the consequences of their use. In contrast, teleological
theories of ethics—also called consequentialism—consider the use of moral valuesto be
dependent on the desired consegquences. Consider the mord value that states a person
should never be aggressive with other people. If a deranged person attacked a group of
innocent people, a person who uses this value in ateleologica manner may find it ethi-
cally acceptable to aggress and stop the attack of the deranged person. In contrast, people
who use this value in a deontological manner may consider it unacceptable to harm the
attacker because they are opposed to harming people under any circumstances.
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Because of their disregard for consequences, deontologica theories of ethics are simi-
lar to inherent aesthetic theoriesin that they both consider the value of art to be within an
artistic experience with little or no regard for the consequences of the experience. Inher-
ent aesthetic theories consider a particular aesthetic perspective to be appropriate in all
dtuations, while consequential aesthetic theories permit the adoption of an aesthetic
perspective according to the consequences that are desired. Teleological theories of ethics
are similar to consequential aesthetic theories because they both consider consequences.
The director of a private art gallery who prefers artworks that are potentially salable
when they are intended for exhibition in the gallery, but prefers artworks that are beauti-
ful when they are intended for personal enjoyment is using a consequential approach to
aesthetics.

3.1 Aestheticsand Attitudes

In the field of socia psychology, functional attitude theories examine the relationships
between people’s bdiefs, attitudes, and behaviors. [10] Within these theories, beliefs are
defined as the concepts that people accept as being true. People can hold bdliefs on any
conceivable topic, including those pertaining to themselves, other people, tangible ob-
jects, or abstract concepts. A person, for instance, may hold the belief that “pizzais a
food.”

An attitude is defined as an evaluative judgement made by a person that expresses a
degree of liking or didliking for an attitude object. An attitude object can be any concrete
or abstract concept, such as a certain type of food, another person, a concept, or a particu-
lar artwork. If aperson holds the attitude “pizzais a good food,” the attitude object isthe
pizza.

The relationships between bdliefs, attitudes, and attitude objects are similar to the rela
tionships between aesthetic criteria, aesthetic judgements, and artworks. An aesthetic
criterion is a person’s belief, such as “good art is beautiful,” an aesthetic judgement is a
person’s attitude, such as “this artwork is good,” and the artwork being judged is the
attitude object.

The core concept of functional attitude theories is that people hold specific attitudes
because they are motivated to obtain certain goals through those attitudes. The theories
propose that a person will hold a certain attitude not because it is objectively true, but
because it serves a desired function for that person. A new media artist who writes soft-
ware for his artworks, for example, might believe and tell other people that “good new
media art uses artist written code.” Functional attitude theories would propose that the
artist is using this particular criterion, or attitude, because he wants other people to judge
his work as being good. Similarly, a person who wants to be considered as an intellectual
may prefer a style of artwork that is considered to be intellectual. Five general functions
of attitudes have been proposed by these theories: to seek award or avoid punishment, to
obtain a perspective for understanding the world, to defend the ego, to express personal
values, or to obtain membership in aparticular socia group. [10]

Functiond attitude theories propose that attitudes are instrumental at providing psy-
chological benefits to the holders of the attitudes and that the “... primary benefit lies not
in the attitude object being evaluated but in the expression of the attitude.” [11] This
finding implies that the function of art is not determined by the specific aesthetic features
within artworks—the attitude objects—but rather through the aesthetic judgements of
artworks.
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3.2 Aesthetic Judgements and Entities

The term entity refersto anything “...which is perceived or known or inferred to have its
own digtinct existence (living or nonliving).” [12] An entity can be a person, a physical
object, or an intangible concept, such as integrity. A conceptua entity refers to the exis-
tence of a specific concept, such as “good art is meaningful” or “sdlfishness is good.”
Conceptua entities are strengthened by becoming known and admired by more people,
and similar to beliefs, the existence of a conceptual entity is determined by it being
known by people rather than it being objectively true. Ethical values are conceptual
entities because they are essentially ideas. They differ from other concepts, however,
because they designate how people behave in relation to each other. The notion of a
conceptual entity is similar to the idea of ameme. [13]

A personal entity refers to a particular person whose existence is determined by the
presence of particular personal attributes. A social entity refers to a specific organization
of people, such as a university, a business organization, an art museum, or a city. Aes-
thetic judgements are designated as mechanisms that have potential to promote or
undermine specific conceptual, personad, or socia entities. Aesthetic judgements can
contribute to the strength of specific entities by enhancing their popularity, socia status,
authority, financial worth, or any other characteristic considered valuable. This perspec-
tive considers audiences to have a very important role in the function of media because
their aesthetic judgements determine which entities will be promoted and, consequently,
which values will be propagated through media.

A socia entity is an organized group of people who share similar beliefs and values,
such as particular families, cities, or business organizations. The strength of a social
entity is determined by the presence and strength of attributes that it considers as valu-
able. If popularity, size, authority, and financial worth are considered important attributes
for a socia entity, the enhancement of any of these features become an increase in the
entity’s strength. By using aesthetic criteria that correspond to the values of a socia en-
tity, a person can enhance that social entity through aesthetic judgements. A person who
likes artworks exhibited at museum X promotes the concept that “museum X exhibits
good artworks.” This belief strengthens the museum financially because the person will
likely pay to visit the museum. Attendance at this museum will be increased by the per-
son's visits and this person may aso recommend the museum to other people, both en-
hancing the museum’ s popularity and financia strength.

The particular socia entities being reinforced through judgements of new media art-
works are determined by the aesthetic criteria used for judging those works. If new media
artworks are judged according to technologica criteria—such as the newness of the tech-
nology—strength is provided to socia entities that manufacture and sell the newest tech-
nologies. Similarly, if new media artworks are judged according to the presence of an
established style, strength is provided to whoever acknowledges, promotes or originated
that style, including specific artists, curators, museums, writers, and collectors. And if
artworks are judged according to where they have been exhibited, strength is provided to
the galeries, museums and festivals that are considered desirable. The positive beliefs
that people hold regarding specific socia entities function as mechanisms that promote
those entities.
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3.3 Promotion

The term promotion is used in reference to any action that contributes to the advance-
ment, strength, or prosperity of a conceptual, personal, or socia entity. Paying to see a
commercial film can be a promotion for the studio that made the film. Liking minimalist
art can be a promotion for the conceptual entity “minimalist art is good.” Telling afriend
that you like a specific artist’s work can be a promotion for that artist, a personal entity.
And attending an exhibition at a specific museum can be a promotion for that museum, a
socid entity. Even if a person didikes an exhibition at an art museum, the person’s visit
has contributed to the museum’s attendance records and ticket sales. A complicated as-
pect of promotion is that some people may be unaware how their actions are enhancing
entities or which entities are being promoted.

Individual persons can have different relationships with promotion: as ingtigators,
profiteers, carriers, or targets. Instigators of promotion are the persons or ingtitutions that
initiate the strategy of a particular promotion. The most apparent examples of instigators
are advertising firms that are hired by manufacturers to promote their products through
advertising. Less obvious examples are news writers who promote certain biases within
newspapers and television news programs. A common term for the instigator of a promo-
tion isaspin doctor.

The profiteer of promotion refers to an entity that profits through a particular promo-
tion. Promotion can enhance an entity by providing it with more popularity, status, reve-
nue, or whatever is considered vauable by that entity. The profiteer and instigator of a
promotion may be the same person or organization, though it is common for a profiteer
to hire an ingtigator.

Carriers of promotion are persons or organizations that carry out promotions, such as
salespersons, athletes who wear corporate identities on their uniforms and equipment, or
consumers who buy t-shirts bearing the logos of commercial products. Carriers of a
promotion may not aways profit from the promotion, and they may not always redlize
their function as such. Athletes who bear corporate logos are undoubtedly aware of their
function and they are probably receiving compensation as well, but people who wear
clothing emblazoned with the names of their favorite corporations, cities, or music
groups may be unaware of their function as unpaid promoters.

When people are carriers of promotion, they can provide a promotional mechanism in
the form of spoken words, written text, articles of clothing, or whatever—including tat-
toos of logos on their bodies. [14] A teenager who boasts to friends about owning a par-
ticular brand of sneakers is a carrier of promotion for that manufacturer. Similarly, an
academic who consistently teaches and writes about a particular style of artwork is a
carrier of promotion for the entities associated with that style. Although it is unavoidable
to be a carrier of promotion, because certain entities are always promoted through words
and actions, people can conscioudy decide which entities they decide to promote.

A target of promotion is the person or entity that provides a specific form of profit to
the profiteer. Voters within an election are the target of a newspaper article that provides
afavorable depiction of apolitical candidate, and computer consumers are the target for a
t-shirt bearing the name of a computer manufacturer.

3.4 Media Subterfuges

Media subterfuges refer to media content that is created or distributed for reasons
other than what an audience believes, or for reasons other than what is proclaimed by
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the producers and promoters of the content. A common example of a media subter-
fuge is a specific product appearing in a commercial film because the manufacturer of
the product has paid for its inclusion, an advertising strategy called product place-
ment. Thistext proposes that the general function of all mediaisto strengthen particu-
lar entities, but which entities are being strengthened will be unclear to audiences
when media subterfuges are used. Media subterfuges are often successful because
they fulfill the desires of an intended entity, such as the manufacturers of a specific
product, and also the desires of an audience.

A popular strategy for accomplishing a media subterfuge is to encourage audiences to
use the aesthetic criteria that will ensure the goal of a subterfuge. Filmgoers may be en-
couraged through television talk shows to judge commercia films according to their use
of celebrity actors, which only large film studios can afford. Another strategy for a media
subterfuge is the creation of content that fulfills an audience's existing aesthetic criteria
while concurrently fulfilling the goals of the producers or distributors of that content. A
documentary video about the impoverishment of a particular country may appesdl to audi-
ences who hold humanistic values, but the film may have been created to enhance the
reputation of the director, to promote a political party who funded the production, or asa
mechanism for attracting large audiences and, subsequently, large advertising revenues
for the broadcasters of the video.

Although many people are aware of media subterfuges being used within commercial
media, such as product placement, its use with fine art media may be less obvious. When
an art museum exhibits particular artworks, its audience may believe that the works are
being exhibited because they are objectively good. My research interviews with curators
disclosed that various reasons might exist for exhibiting specific artworks, including
nepotism, exchanging opportunities, enhancing the reputation of the gallery, or enhanc-
ing the reputation of an ingtitution associated with the artist being exhibited.

As more people become aware of advertising strategies, covert forms of persuasion
have become increasingly popular, such as product placement and vird advertising, The
common feature of these and other forms of stealth advertising isthat they do not appear
to be persuasion. Examples of vira advertising are certain video files that are shared by
friends through email or posted on personal websites. These videos are often macabre,
humorous or sexual, and they usually have a reference to a commercial product, though
the actual association with the manufacturer of the depicted product is uncertain.

So the item of the day on advertising blogs everywhere has been this disturbing
viral Volkswagen ad. It shows, if you can believe it, a suicide bomber driving
up to acaféin aVW Polo and trying to detonate a car bomb. But he manages to
blow only himself up—the sporty little roadster absorbs the blast, proving that
it is “small but tough.” As if we needed it, we have gotten official word that
neither VW nor any of its agencies (including DDB, its lead shop in Europe)
had anything to do with this. It is indeed a hoax. Move on, please. Nothing to
see here. Adfreak.comblog. [15]

4 Conclusion

The conclusion of this article is that aesthetic judgements of art function as mechanisms
for promoting specific conceptual, personal, and social entities. An entity can be an
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abstract concept, an ethica value, a specific person, or an organized social ingtitution
with cultural, business, or political responsibilities. The aesthetic criteria used by people
for judging artworks—rather than artworks aesthetic features—determine which entities
are promoted through aesthetic judgements. Some people, however, may be unaware of
which entities are being promoted through their judgements because of a lack of knowl-
edge or awareness, or because media subterfuges are being used. This article has avoided
stating which specific entities are being promoted through aesthetic judgements because
the intention is to provide a perspective that enables readers to determine these relation-
shipsfor themselves.

By understanding the ethical consequences of compositional decisions and aesthetic
judgements, artists and audiences can have increased responsibility for the propagation of
ethical values, the concepts that dictate which behaviors we deem appropriate and which
we do not. Without this awareness, a person might promote any value whatsoever
through aesthetic judgements. Having an awareness of the influences and consequences
of aesthetic judgements is desirable because it enables a person to promote specific val-
ues with intention.
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Abstract. Thisarticle draws on the work of diverse scholars to explore the poli-
tico-theoretical implications of technology, both as an artifact and as a modal-
ity, in contemporary art. Understanding art, technology, culture, and politics as
being reciprocally generative of one another, the presentation explores a critical
framework through which we may view artworks in generd as (de)mobilizing
various and particular technological paradigms, alowing us to view the embed-
ded and invisible assumptions of a work in the context of its cultural ramifica-
tions.

Keywords: McLuhan, Bourriaud, music and culture, digital music, music and
politics, digital art, activism, technology, art and culture, aesthetics.

If nothing else, | would like to write that the formal and ritual changes effected by tech-
nologica artworks are at their core political. Towards thisgoal | will present an intersect-
ing series of linear analyses, considerations not disconnected enough to be understood as
Separate entities, and yet not connected enough to make ‘good logical sense.’” Regardless,
it is my hope that the ideas presented will be seen to intersect and reinforce one another,
with the often tenuous narrative connections deemed acceptable through the metaphor of
vagrancy, a wandering, undirected motion that should not be confused for an absence of
motion; awandering that is not opposed to direction, but is the map upon which direction
must always be put back. Rather than stillness, then, | wish to invoke a shifting configu-
ration of figure and ground that is the putting into play of context and content.

Much of my own work as an artist has been an exploration of the relationship between
content and context, figure and ground. | have not been alone in this endeavor, or even
particularly maverick. In fact, one could reasonably propose a study of post-1945 per-
formances, musica and otherwise, using this relationship as a framework. Conceptual art,
installation, site-specificity, and historically based movements such as ‘ neo-classicism’ in
music, would all fit comfortably under this umbrella Popular movements and musics
could fit this description as well. Indeed, major theoretical projects such as consderations
of gpace, performativity, reception studies, ender sudies, and cultural theory would also
intersect with this study. However, this is not the study that | am presenting here. Here, |
am simply insisting that the formal and ritua artistic changes effected by technology are at
their core political.

The technological developments of the twentieth century did not culminate in the an-
ticipated emancipation that they initially suggested, but instead “combined with advances
in ‘reason’ to make it that much easier to exploit the south of the planet earth, blindly

R. Adams, S. Gibson, and S. Miller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 15-25, 2008.
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replace human labor by machines, and set up more and more sophisticated subjugation
techniques, all through a general rationalization of the production process. So the modern
emancipation plan has been substituted by countless forms of melancholy” [1]. Nicolas
Bourriaud thus points out that, given the present-day cultura restriction of inter-human
relations enacted by this culture of specious efficiency, “contemporary art is developing a
political project when it endeavors to move into the relational reallm” [2]. While it is
important to note that Bourriaud is here discussing a specific set of artistic practices,
which take as their theoretical and practical point of departure “the whole of human rela
tions and their socia context, rather than an independent space” [3], this perspective aso
points to the broader notion that the role of artworks is “no longer to form imaginary and
utopian redlities, but to actually be ways of living and models of action within the exist-
ing real” [4]. The work of art thus represents a socia interstice: it is harmonious with the
overal system, but smultaneoudy suggests other trading possibilities; over and above its
mercantile nature and its semantic value, it eludes the capitalist economic framework by
being removed from profit [5]. By extension, then, the work of art which does not en-
deavor to move into the relational realm is either not developing a political project, or is
developing an entirely different political project.

The notion, implicit in these claims, that an artwork can develop a political model on a
formal level is afar-reaching one that points to the often unexposed politic inherent to all
cultural activities. Too often we conceive of the palitica in terms of anti-culture, as a
voice against the norm; amodality that has been researched exhaustively under the rubric
of race theory, with most contemporary scholars agreeing that “whiteness often goes
unnamed and unexamined because it has been uncritically and unthinkingly adopted as
the norm throughout (North American) society” [6]. As an example of this tendency,
Rothenberg notes that many whites have difficulty recalling when they first noticed that
they were white because whiteness was, for them, unremarkable. On the contrary, non-
whites can often clearly recal when they started noticing their identity as different. In-
deed, the very fact of language such as ‘white’ and ‘ nonwhite' points to whiteness as the
invisible center of cultural considerations of race; a concept (that of an ‘invisible center’)
that becomes all the more interesting when one takes into consideration the fact that
racial categories are now generaly acknowledged as being mobile constructs, with
‘whiteness predominantly achieved through social advancement.

This last point was illustrated to me one night as read a ‘value tale' to my step-
daughter: in the book, published in the 1970's, the middle-class protagonist buys and
repairsan old housein an inner-city neighborhood and proceeds to offer various kinds of
help to her new neighbors. At one point, she opens the door at the knocking of two small
children, who are drawn in the book in a dark shade of brown (the color, incidentally,
that one might see an Arab child depicted today). The narrative reads that, by the deep
brown color of their skin, the protagonist immediately knew that the children
were...Itdian (!). Of course, this was only one generation after the massive Italian immi-
gration to North America, so Italians and the Italian culture had not yet acquired socia
prestige or the wealth salient to it. As aresult, for example, though my own father’s skin
would today qualify him as ‘white’, his childhood peers did not consider him (as an Ital-
ian) to be the same skin color as them (indeed, nor did he). What is really interesting in
all of this, though, is that the mobility of race is rarely culturally acknowledged because
once a culture is identified as white it no longer conceives of itsdf in terms of race. It is
the privileged and unexamined invisible norm.
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For McLuhan, this situation can be understood as a simple play between figure and
ground. Seen in visual space, ‘race’ is static in that it represents a figure isolated on an
invisible ground, but pushed to its extreme this stasis reverses into slippage and homoge-
neity, where ‘whiteness becomes a mobile category. Thus, the distinctions are lost be-
cause they are considered as absol utes, rather than asrelations.

I have not digressed (or, perhaps, | have digressed productively). In considering the
underlying politics of race, we can understand the politics of unacknowledged and unex-
amined privilege, of an ‘invisible center.” Returning to the politics of contemporary art,
then, we can see how works that are not developing a relational aesthetic are not exempt
from political analysis, but are instead acting in the capacity of an unacknowledged cen-
ter. That is, they are presenting a political project focused on subjugation of those not
included in the circle of privilege. The technological artwork can be understood as par-
ticularly powerful in this respect, then, because a computer des not carry the enormously
(and complexly) rooted history that, for example, a violin does. In the absence of this
history and its rituals, then, the mode of presentation enacted by this work is emphasized
because it is chosen rather than assumed. As such, these choices are made both in terms
of content and of context, leaving the technological artwork (perhaps) uniquely posi-
tioned to enact the poalitica redity of it's choosing. For today’s artist, then, the issue no
longer resides in broadening the boundaries of art (as in the redefining of art that was
sdlient to the conceptua works of the 1960's), but in experiencing art’s capacities of
resistance within the overall socia arena[7].

In this context, consider Marshall McLuhan’s four laws of media, which collectively
stem from the premise that “each of man's artifactsisin fact akind of word, a metaphor
that trandates experience from one form into another” [8], so that artifacts of both hard-
ware (i.e. atable, or a stick) and software (i.e. an idea or a preposition) are understood as
extensions of the physical human body or the mind. Crucially, McLuhan indicates that
these laws are ‘scientific’ in that they are testable, universally applicable, and yield re-
peatable results. Framed as questions, and intended to be asked in any order, thetetrad is:

- What does the artifact enhance, intensify, make possible, or accelerate?

- What is obsolesced by the artifact?

- What older, previously obsolesced ground is brought back and inheres in the new
form?

- When pushed to its extreme, what will the new form reverse into? [9]

Returning briefly to our consideration of the mode of presentation of a technological
artwork, we can see from McLuhan’s tetrad that, by instituting a change to the traditional
performance paradigm, every use of technology enhances, reverses into, retrieves, and
obsolesces elements of that paradigm. As such, the particularities of these features may
be recognized as indicators of the palitics of a particular artwork, a claim that gets at the
perennial problem of music: namely, that it has “nothing but mediations to show for
itself” [10]. That is, whereas in the case of the visual arts “the materiality of the works,
even and especially if challenged by the artists, has allowed a debate to take place about
the social production and reception of art. Music is in the reverse situation: its object is
elusive; on the one hand social interpretations just take it a the expression of a social
group (ethnic trance, rock concert), on the other hand aesthetic studies treet it as a non-
verbal language of immediacy. Musical works [...] are not ‘aready there’, overdeter-
mined by the social. They aways have to be played again” [11].
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Considered from the perspective of McLuhan's tetrad, artifacts are understood not as
neutral or passive, but as active logos or utterances of the human mind or body that trans-
form the user and her ground [12]. Thus, every situation comprises an area of attention
and inattention (a figure and a ground), the interaction of which defines the nature of the
space. Thus, for example, McLuhan argues that the genesis of ‘visual space’ as we un-
derstand it can be found in the invention of the a phabet. Specifically, with the invention
of the consonant as a ‘meaningless abstraction, vision detached itself from the other
senses so that visua space always features a figure isolated on an invisible ground. Since
this ground is thus suppressed (as a guarantee of abstract, static uniformity), visua space
functions as a container of continuity, connectedness, linearity, and homogeneity so that
we can understand that the features of logical ‘connection’ and syllogistic reasoning
“exhibit and use only the properties of visua space’ [14].

For a moment, consider an anecdote: recently, a university educator who frequently
uses music in her lessons added a cavest to a point she was making by saying that she
was “not amusician, and (didn’t) know much about music, although (she) does loveit.”
This comment is of atype frequently heard, and points to the way in which the dominant
musical paradigm reasserts cultural hierarchies; one of its central tenetsis the privileging
of a structural-formalist understanding of music over an understanding of its various
functionalities. That is, although the professor had understood the effects of music in her
classroom (in terms of both the modes of relating it can encourage, aswell asits ability to
convey affective content), and athough she had honed her pedagogical craft in order to
intensify and direct these effects with the complex social relaions of the classroom, she
nonetheless automatically subjugated this knowledge to that of the composer or creator
who created the systems within the musical object, and to the field of music scholarship.
In thisway, music is congtituted as an autonomous object containing complex systems, as
opposed to being thought as an agentia entity acting as part of a complex system. In
McLuhan's terms, it is seen in visual space. A pursuit of the ramifications of this privi-
leging shows that its corollary isaprivileging of classical (or academic) music, where the
study of musical structure and grammar is most developed. As an aside to this paint, it is
worth noting that, within the field of academic music, a similar model is played out; in
that context, Suzanne Cusick has thus argued that, in the naming of ‘the music itself’ asa
kind of aestheticized sound, a perspective is emphasized that “omits and/or deligitima
tizes practical music-making, perpetuating the omission of women’s work in the study of
music” [15].

We can perceive aparallel 1ogic between the power of the academic musician and that
of the phonetic a phabet identified by McLuhan, which he identifies as the hidden ground
of visual space. That is, the alphabet’s “great power of abstraction is that of trandating
into itself (as an abstract, unmodified/unmodifying container) the sound-systems of other
languages’ [16]. This is gtrikingly similar to the paradigm played out in the musica
arena, where the academic musician occupies a position of dominance because resulting
from his capability to reproduce the structures and grammars of other musical genres.
The same is not true of other musical genres, which are not generated from the structural
and grammatical model that they are ultimately evaluated within, and which are not simi-
larly capable of capturing the structures and grammars of academic music, or of other
genres. To value these structures and grammars, then, is to value an abstract notion of
music as independent of the body and its specific practices such that, though the struc-
tures of Indian classical music (for example) can be notated using Western notation, to do
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S0 neglects the rich pedagogical systems that are traditional and sdient to that musical
tradition. Thus, in notating Indian classical music, there is an implicit naming of that
music as a product rather than as a cultural process; a naming which may be contrary in
character to that given by most of that music’s practitioners, and would certainly be con-
trary to its ingtructors. Thisis clearly a visual understanding of music, then: music as a
separate, containable entity. Further, to understand the cultura nexus within which music
is thus contained, it is crucia to also recognize that to privilege a structural and gram-
matical understanding of music is to reify the value systems of western academic musi-
cians, who are overwhelmingly upper-class, heterosexual, white males. By extension,
then, accepting this notion of musical knowledge limits the value of other musics to deri-
vation, reinforcing the privilege enjoyed by the dominant culture, which has always
known how to capitalize on product(ivity).

From this perspective, we can understand the full scope of McLuhan's assertion that
the “visual power of the phonetic aphabet to trandate other languages into itself is part
of its power to invade oral cultures’ [17]. As with our musical consideration, then, the
trandation of content results in a reconfiguration of the figure/ground relationship. Since
we can only conceive of meaning itsalf in relative terms, this reconfiguration amounts to
aradica change in the content that is virtually imperceptible in the final (visual space)
presentation of the content, because the space isolates the figure from the ground. Thus,
we see that the specialist qualities that lend academic music authority are part of along
tradition of visual domination.

The domination of visual culture is not only expressed in colonial modalities, but is
also profoundly internd to the space itsalf. In al visual spaces, to become part of a seem-
ingly fluid culture one must first excel in the value systems set by a fixed dominant
group. For example, consider Sharon Donna Mclvor’s analysis of the status of aboriginal
women in Canada: these women must be deemed ‘aborigina’ by the federal government
in order to be granted their right to self-government, but they are often forced to sacrifice
their human rights around issues of gender in order to be considered aborigina by abo-
riginal leaders (which is a prerequisite to identification by the federa government), who
are a predetermined group created independent of gender equity laws [18]. Thus, these
women's rights are conditiona both as women and as aboriginals, and one exclusion
begets another towards a total denial of access to power. Similarly (though not precisely
the same), though music is almost universally accepted as a centra cultural feature, most
of the population of North Americado not identify themselves as ‘musicians,” just as the
professor previoudy discussed did not. Thus, one of the central products of the culture,
and one of the defining agents of the culture, is not engaged with, or by, most of the
population that it alleges to represent and affect.

The ethical gridlock begat by the conditional access to power in these examplesis
adirect result of embracing a paradigm that conceives of text and context as being in
stable opposition to one ancther. As Derrida has shown, such binaries create a hierar-
chy and an order of subordination, an argument that Kevin Korsyn has extended to
music towards demonstrating that such stable opposition “promotes a compartmen-
talization of musical research, dividing the synchronic analysis of internal structure
from the diachronic narratives of history” [19].

This is precisdly the context in which McLuhan critiques the specidist knowledge of
visual space as specious and self-determining; visual space yields specialist knowledge,
so that specialist knowledge (musical or otherwise) is properly understood as a symptom
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of visual space. When does knowledge become specialized? When it produces ‘truths
which exist independent of complex relationships such that it can be wielded in the ser-
vice of power.

Though visual space and its accompanying left-brain dominance overwhelmingly
dominate Western ingtitutions, the twentieth century has seen visua space obsolesced in
al fields and its aternative, acoustic space, was retrieved. The mechanical paradigm,
enthroned in the seventeenth and el ghteenth centuries, was eventually replaced by afield-
mosaic approach [20]; a victory that was make possible only because the concept of the
material object was gradualy replaced as the fundamental concept of physics by that of
the field. Here, objects make their own space and are not contained in any space, because
the “spatial character of redlity [is] the four-dimensionality of the field (as represented in
thetetrad). Thereisno ‘empty’ space. Thereisno space without afield [21].

One can clearly see acoustic sensihilities in the artistic developments of the early
twentieth century, developments that frequently anticipated those in the fields of math
and science. In the case of music, McLuhan cites Arnold Schoenberg's abandonment of
the visual structures of tonality in favor of the multi-locationism of atonality. Specifi-
caly, atonality in music is understood here as an attempt towards the “abandonment of
the ‘central key,’ that is, the abandonment of a single perspective or organizing frame to
which to relate other figures in an abstract way” [22]. Thus, we can understand that
‘modernist’” music may not have been a visual space movement, even though its contem-
porary manifestation has crystallized into a visual space aesthetic (which is the critique
implicit in postmodernism). The essence of the modernist movement in music, then, can
only be considered through consideration of its specific historical situation, and is prop-
erly understood in terms of its reconfiguration of the field of musica truth-value achieved
through the use of specific compositiona techniques; it cannot be thought through a
specialized, abstract study of the techniques themselves. Just as ‘race’ is a mobile and
relative construct, then, so too are the accoutrements of musical modernism polyvalent
indicators: forms are “developed, one from another [...]. When the aesthetic discussion
evolves, the status of form evolves along with it, and through it” [23]. Thus, as Bourriaud
argues, we can only extend modernity to advantage “ by going beyond the strugglesit has
bequeathed us. In our postindustrial societies, the most pressing thing is no longer the
emancipation of individuas, but the freeing-up of inter-human communications, the
dimensional emancipation of existence” [24]. This is art in acoustic space, where it is
the intervals between elements that gives the elements form or configuration so that, in
this space, what happens when a new work of art is created is “something that happens
simultaneously to all works of art which preceded it” [25].

In asimilar way, one can see acoustic sensibilities deeply embedded in many contem-
porary technological artworks. The technologies of computers act as extensions of our
central nervous system (rather than our limbs), so that the resulting enhancements are
metaphorical and relative rather than literal and static. That is, the contemporary art im-
age made possible through computer technology is “typified by its generative power; it is
no longer a trace (retroactive), but a programme (active)” [26]. Thus, multimedia works
often aim to present objects as they are known, rather than as they are viewed from a
single perspective, by offering numerous simultaneous representations of a reality. Simi-
larly, interactive artworks strive to incorporate viewers into a relationship with the work
that alows for an individualized experience of the piece. But a moment of caution is
necessary, if we think back to the lessons of (musical) modernism: features that evoke
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acoustic sensibilities in one setting may function as static figures in another. Thus, an
‘interactive’ work may operate like a relational device containing a certain degree of
randomness, or like a machine provoking and managing individual and group encounters
[27]. Thus, works presented under the rubric of interactivity are often no more interactive
than trandating and following instructions written in a recently-learned language. Here,
what is deemed ‘interactive’ may simply be rule recognition; further, ‘subversive’ modes
of presentation may evolve over time into specialized knowledge in the form of techno-
logicdl fetishism. If formal and ritual changes effected by technological artworks are at
their core political, the true nature of these changes can often only be understood through
their political examination. Therest issmply interface.

William Brent and | presented an installation in 2006 that experimented with some of
these sameideas[28]. Designed to highlight the distinction between an acoustic sensibil-
ity and a visual one (by presenting both simultaneoudy), Outside was an ‘interactive
ingtallation created using the texts from various lectures given at the Collision sympo-
sium. Prior to the installation of the work, al of the included texts were read and re-
corded as audio, and subsequently ‘cut’ into smaller segments ranging in length from one
sentence to two paragraphs. During Outside' s residency (as an instalation), these re-
cordings were cycled through sequentially, sounded from a small speaker. If an audience
member was interested in a topic or theme being discussed in the recorded audio at a
particular time, they simply spoke the word ‘interest’ into the microphone and a related
segment from one of the other recorded texts was articulated. In this way, the predefined
segments formed an interconnected discursive network. The ‘cuts between segments
were inaudible.

Physically, Outside occupied approximately 5' of space in a mid-size room for three
days. The technology used consisted of a Macintosh computer, a small speaker, an audio
interface, a microphone with stand, and accompanying cables. With the exception of the
microphone and stand, these objects were all housed in small boxes wrapped in white
paper inscribed with the featured texts. The sound levels were such that the text was
clearly audible within a 10’ radius, and so were not loud or dominant.

Thus, Outside was designed to be considered on two levels: first, the foreground, by
which is meant that aspect of the piece that could be apprehended by an individua
through direct interaction with it over arelatively short period of time. Second, the back-
ground, by which is meant elements of the work which unfolded over longer periods of
time, and which were inevitable. This inevitability was a crucial distinction, as it repre-
sented the nesting logic of the work, or its structure. In Outside, we tried to enact a con-
flict of identity in the work between its foreground and its background. On one hand, the
foreground was fluid, playful, and interactive. In contrast, the background structure was
rigid and monolithic. Through this conflict of identity in the work (and of the work) there
emerged atension of interpretation. In particular, the foreground level could generally be
considered within the terms of anti-formalist relational discourse, while the background
level generally adhered to formalist principles of the autonomous (musical) artwork. The
dte of interpretive crisis enacted in Outside was the co-dependence of these mutually
exclusve interpretive strategies; the foreground level depended on the background in
order to maintain its political agency, and the background depended on the foreground to
answer the criticisms around authorship that it referenced. Through this co-dependence,
the division between foreground and background was simultaneously deemed necessary
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and impossible. Outside was a paradoxica work, then, which ssimultaneoudy presented
itself as a sovereign artwork and as an interactive and co-dependent one, fulfilling neither
role.

One way that Outside called attention to this crisis of identity was through its failure to
be *successfully’ interactive. The simplest example of this was the temporal lag between
audience action and the technology’s response in Outside, a lag that was exaggerated by
the imperceptibility of the response when it finaly did happen. This violated one of the
central tenets of successful interaction, causing the audience to question whether the
installation was functioning properly and preventing their immersion in the constructed
environment. Since Outside presented itself as an interactive work, this violation im-
peded the clarity of itsreception.

In another way, Outsde's interpretation as a multi-voca artwork, where authorship is
dispersed throughout the authors of the presented texts and the audience members who
interact with the texts, was severely limited by the prescribed rdational network of the
texts, where what constituted ‘related” material was the strongest dictator of what material
would be presented. Since these relationships were all determined beforehand independ-
ent of the audience’ interaction, the result was disguised authorial control. In Outside, the
disguise was not successful because the texts being used were highly personal to many of
the audience members. The resulting possibility of recognizing the disguise (without
being able to remove it) analogued the power exercised by the invisible author in many
multi-vocal and interactive works, works where cultural, historical, and material differ-
ences remain unexamined as a result of a text’s multi-vocality. Although a text may in-
clude multiple voices that would seem to alow readers to form their own interpretations,
they are dtill staged by authors who select different voices in order to make a point or
create an impression. Here then again, Outside paradoxically relied for its‘meaning’ on an
interpretive strategy that it could not support.

Thus, the audience members' inability to efficiently control the installation was a direct
result of the variety of subjectsidentified (in advance) in each segment of text, so that the
inability to predict and conform with the computer’s naming of the subjects results in the
inability to author the ingalation. The resulting potential for frustration was al the more
visceral because the interface seemed so simple, which viscerality alowed the ingtalation
to function as a critique of interactivity. Thus, Outside can be understood in the context of
Bourriaud’ s observation that the “main effects of the computer revolution are visible today
among artists who do not use computers. [...] The influence of technology on the art that
is its contemporary is wielded within limits circumscribed by this latter between the redl
and theimaginary. [...] Art's function consists in reversing the authority of technology in
order to make ways of thinking, living, and seeing creative’ [29].

Consider this example, then: a piece of live electronic music in which a series of sm-
ple rhythmic samples are gradually piled on top of one another, producing an increas-
ingly complex polyrhythm. One possible interpretation of this work is that the computer
is being used to detach the notion of rhythm from its connection to the body, resulting in
an intengification of its latent ‘abstract’ qualities. Taken to its extreme, though, this inten-
dfication reverses into the perceived polyrhythm, a space of abstract fragmented mosa-
ics; the formal changes enacted by this technology may equally be taken as promoting a
visua conception of music, with al of the political ramifications that that entails.

It is understood today that “there are no forms in nature, [...] as it is our gaze that
creates these by cutting them out from the depth of the visible” [30]. The interest of
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photography stems from this scenario: there are numerous ways to present a photo such
that it is not understood as art (advertising, family photos, etc.), so that one can say that
photographs are only understood as art objects when they are activated as such; when
they are presented as a “proposal to live in a shared world, [where] the work of every
artist is a bundle of relations with the world, giving rise to other relations’ [31]. Thisis
different than the violin, for example. The moment one hears or sees a violin one imme-
diately places it within the musical canon that one carries along with oneself. The violin,
as an object, is music, which results in the violin having to work very hard to actualy
play music, to actually be musical and present the threefold viewpoint of the aesthetic,
the historical, and the socia that characterizes art. The violin can only present itself as
object (music as object), or as mediator of music (music as simulation).

Since pop culture, as aform, only existsin contrast to high culture (through it and for
it), “the ‘everyday’ now turns out to be a much more fertile terrain” [32]. Thus, in con-
trast to the violin, there is ubiquitous photography that plays with the line between art and
function, or art and craft, or art and not art. This can be, and often has been, seen as an
emancipatory process. However, in using gallery settings as stages to show the hidden
beauty that we pass by in our day-to day life, the relation between art and life isinscribed
as binary and hierarchical. Thus, the ‘everyday’, as an aesthetic mode, may ultimately
accomplish the opposite of what it set out to do by implicitly giving the viewer permis-
sion to continue to live their life in away that entirely neglects art; that is, by reinforcing
the disciplinary status of art. In this view, the most interesting photograph would instead
make the gallery disappear, and thus be visible as art only in its (nonfunctional) func-
tions. No longer art as (non)representation, then, but hyperart, existing in opposition to
the “authoritarian version of art where any work is nothing other than a ‘sum of judg-
ments’, historical and aesthetic, stated by the artist in the act of its production” [33].

And yet, in discussing the politics of formal and ritual artistic changes, it is important
not to lose sight of the literd sacrifices that are made in producing digitdl technologies.
The dubious work conditions and villainous military provenance of most consumer elec-
tronics are facts of common knowledge, which often results in their being forgotten.
Further, as a producer of goods, “technology expresses the state of production-oriented
relationships. Photography, for example, tallied with a stage of western economic devel-
opment [...] which, in away called for its invention. Population control (in the form of
ID cards), management of overseas wealth (ethno-photography), the need to remote-
control industrid tools and find out about potential mining sites, al endowed the camera
with a crucia role in capitalist society” [34]. The point, then, isthat — all aesthetic con-
siderations being equal — digital artists owe a political debt that must be in some way
balance by their artistic output.

For afinal time, then, | would like to way that the formal and ritual artistic changes ef-
fected by technology are at their core political. And yet, the vagrancy that characterizes
my effort to do so here demonstrates the difficulty of doing so within the current artistic
climate. Thus, the research that needs to be done towards articulating particular analyses
from this perspective is the development of an intersectional language with which to
account for musical performance and scholarship as political and aesthetic acts. This
research will necessarily grapple with technological artworks, but would do so within the
context of their (always ambivalent) aesthetic and political agency. That is, this research
will require an analytical approach that is congtitutively fluid, dispersing authority in such
away that rigorous considerations of musical performance and scholarship presented by
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‘non-musicians’ can gestate alongside those of the ‘initiated’ musician-class. This disper-
sal will serve two purposes: it will place music (a central defining agent of culture) as an
accessible entity, and it will unvell the congtitution of the musician-class such that it is
accessible to both internal and external critiques. In doing so, it will subject specialized
knowledge to rigorous critique without ignoring the specific contexts that that knowledge
is generated within. This approach engages, for example, the technological fetishist, the
modernist musical composer, and the nightclub DJ in discourse with one another around
the central theme of an evolving political ethics. This accessibility will not aim to ‘ popu-
larize' the music and scholarship of the musician-class, but will instead attempt to grap-
ple with its reception.

These concerns presented in this chapter, and highlighted for future research, are par-
ticularly pertinent in atime when interdisciplinary and technological artworks are becom-
ing ubiquitous, how does a trained musician discuss a work with a trained visual artit,
philosopher, computer-composer, or cultura theorist without the means to mutualy
explore the premises embedded in each of their analyses? Each of these fields has critical
faculties developed around aesthetics (or materiality), historicity, and socia context, yet
we till implicitly value a western art musician’'s reading of, for example, Cage's 4'33”
over avisua artist’s. In doing so, we refuse the broader cultural relevance of the work in
favor of an insulated and apolitical academic reading, thus failing to learn anything from
the work that was not already implied in those canonized musical works that preceded it.
In McLuhan's terms, we treat the work as an isolated figure on an invisible ground.
However, McLuhan has shown that this (visual) understanding of the work is no longer
relevant or even sensible, and exists in contrast to al of the major artistic and scientific
developments of the twentieth century. Thus, to begin to understand the interpretive
problems posed here is to begin to (re)open avenues for artistic expression, and to begin
to reingtate ‘art music’ as a culturadly relevant practice. That is, only when a context of
cultural relevance is established can we truly begin to consider the cultura ramifications
of the technological artwork. Until such time, it remains incumbent upon artists and mu-
sicians to undermine the progressive dominance of recorded music icons who cause us to
increasingly lose the ability to even conceive of music outside of a capitalist framework,
by reconceptualizing their work within arelational political aesthetic. That is, “what sets
art apart from other social exchanges (which are often made of the same materials) isits
(relative) social transparency. A successful work exists beyond its presence in space; it
opens dialogue, discussion, and that form of inter-human negotiation that Marcel
Duchamp called the ‘coefficient of art’, which is a tempora process, being played out
here and now” [35].
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Abstract. The text below is an expose on certain crucia phenomena of cotem-
porary new media art; particularly dealing with the “Do It Yoursdf” attitude
toward digital technologies. It is a criticdl commentary and extension of a docu-
mentary project 8 BIT, which premiered at the Museum of Modern Art in October
2006.
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The intent of this expose is to outline the rudimentary theoretical foundations for certain
cultural practices involving the subversion of consumer technology. By consumer
technology | mean hardware and software produced with the intent of maximum
financial gain. The “Do it Yoursdlf” in the field of fine art is amost a tautology, but it
certainly isn't so in the world of consumer electronics and software design. The growing
phenomenon of artistsinvolved in active critique of the technosphere (which includes my
own art practice), creates a set of interesting questions. For example: why do we feel
compelled to mess with electronic devices and call it art; is what we do ill a
continuation of Modernist principles, or an al-together different thing—and, if so, what
kind of thing isit?

I'd like to start this discussion by tracing the history of social critique back to the
classical Marxist model. We are going back to the moment in history when the very
concept of oppression came to its maturity and entered the political and artistic
vocabularies. The Marxist discourse is based on the diaectical conflict between the
oppressed class of proletarians and the bourgeois oppressors. The new economy becomes
possible thanks to the Industrial Revolution and mass mechanical reproduction of goods.
The proletarians are essentialy people who sl their unskilled labor for minimum wage
and become extensions of the factory machine lines. They lose what Marx believed to be
the most fundamental human need: the access to the fruits of their own labor. This
disconnect created by the industrial production severs humans from the objects they
make, and breeds what Marx calls the “alienation of labor.”

Alienation is the key concept, which allows fuller understanding of our involvement
with technology, and the link between technology and the capitalist mode of production.
In the traditional Marxist scenario the proletariat sells their labor to the bourgeois, who
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Fig. 1. Charlie Chaplin, Modern Times, 1936

owns the means of production (factories, machines). As a result, the proletariat becomes
frustrated by existential hardships and the disconnection from their own labor output. The
bourgeois accumulates more and more capital and updates their technological base, and
thus expands their wealth. The cycle is complete when the commodity produced gets sold
to the very same proletarian who assisted in its mechanical reproduction. The surplusis
maximized. [2]

This 19" century scenario still holds up today, or should | say all elements are still in
place; it isjust that their weight and significance has shifted. The second half of the 20"
century breeds “white collar” societies, which generate capital through the consumption
of commodities produced in developing countries as well as the economics of intellectual
property. Our redlity is no longer the universe of objects and direct, oppressive force, but
rather the realm of signs, symbols, information and its manipulation.

The critical discourse of aienation continues in writings of the French theorist Jean
Baudrillard. In his 1968 classic, Simulacrum and Simulation, Baudrillard analyses the
path of an object becoming its own representation: a simulacrum. Never mentioned by
name, alienation is the force making the successive generation of smulacraless and less
perfect. The more alienated we are the further we are removed from the redlity principle.
In the world where digital models precede living material beings, we are frustrated not
necessarily by the disconnect from the fruits of our labor, but more by the circumstances
of consumption surrounding us, abundant commodities. The new aienation is the
alienation of consumption and commodity, which only makes sense, considering that
consumption is the “white collar” labor.[1]

Fig. 2. Postcard from Disneyland, free stock image “American family”, and an example of a
usel ess commodity
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Consumers fundamentally don’'t understand the intention behind the production and
existence of the commodity. They don’t understand how it’s made and where, and what
is the actual value of the commodity within their personal frame of reference. The effect
is asense of redity loss, non-referential smulation. It took me several years to conclude
that the scenario of Disneyland (a3 generation simulacrum) described by Baudrillard, is
in fact a complex group therapy device. Disneyland is a place where fake is overdone on
purpose, exaggerated, exposed. Nobody pretends that Mickey is a real mouse, but the
opposite: his cartooniness is fully embraced. The over-the-top simulacrum of Disneyland
is there to prevent us from realizing that the actual world outside of Disneyland is aso
completely fabricated, modeled and simulated. We need Disneyland to trick ourselves
into believing in the redlity, from which we fed totally alienated, and accept the world of
commodities that makes absolutely no sensein our lives. Without this escape mechanism
we face the inevitable schizophrenia.

The last and most recent text | would like to reference is The Hacker Manifesto by
McKenzie Wark. The Hacker Manifesto is a clever update on The Communist
Manifesto, in which Wark takes into the account the socioeconomic impact of the
concept of intellectual property. The late capitalist (21% century) diaectic is no longer
that of a proletarian vs. bourgeois. Although that dynamic certainly till plays a huge role
in the societies which actually produce goods on a mass scale (China, India, South
America), the post-capitalist US and western Europe economies have shifted towards
copyrights, patents, and trademarks.

For Baudrillard in 1968 it was the individual againgt the digital, simulation System
(with a capitd “S’). Almost 40 years later McKenzie Wark talks about the new class of
hackers, a direct socia manifestation of the intellectual property laws. According to
Wark, “hackers are the people capable of forcing the sign/information system to
cregtively transform.” They are the inventors and generators of new value and the
necessary pioneers of constantly revolutionizing means of production. The term hacker
obvioudy originated in computer engineering circles, but Wark uses the word in much
broader sense. Any individual involved in the invention of concepts is a hacker, this
would include most contemporary artists, scientists, programmers, and culture jammers.
Hackers, as a socid class, are in a relation of conflict with “vectoraists’, who are
essentially the macro-managers of the digital economy, the directors of the military-
industrial complex, who project and define the vectors of evolution for future markets. [3]

Par excellence, the hackers are individuals who rise above the proletarian alienation of
labor and fully embrace the knowledge and information pertaining to the means of
production, their hardware and software. After dl, they propd the system with the
congtant re-invention of rules, signs, ideas and fashions.

Gracked by DD7
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Fig. 3. Cracked gameintro, hacked Xbox and Cory Arcangel’s Mario Clouds cartridge
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| believe that what we see happening with new media art is the expression of the
crystallizing interests of this new class. overcoming the aienation of labor (circuit
bending, game hardware hacks, custom electronics); overcoming the alienation of
commodity (i.e. re-purposing, preparing and retro-engineering); and the political -activist
attitude related to their inherent conflict with the vectoralist agenda (i.e. online game
performance). The work happening right now comes from the first generation born into a
world with personal computers, video games and the internet and on-line media. Their
first frame of reference is not the linear narrative of a film but an algorithmic one of a
game or a website. There is no more reverence toward technology: there is a need to
guestion and make sense of it.

Lets examine some of the most prominent strategies of artists involved in the critique
of technology.

The clearest and most straightforward are the cases where the artist actually is a
hacker in the traditional sense of the word and does break something he or she shouldn’t
be breaking. So we have circuit bending, which is the creative short-circuiting of low
voltage, battery-powered electronic devices such as guitar effects, children's toys and
small synthesizers to create new musical instruments and art pieces. One of my favorite
examples of extreme circuit bending is Paul Slocum’s Dot Matrix printer hacked to be a
drum machine. | also seealot of circuit bending that unintentionally produces music, and
Joe McKay's cell phone seriesis abeautiful example.

When talking about classical hacker art, one has to mention the early works by Cory
Arcangel and Paul Davis. We have the whole spectrum of subversive activities: cutting
open the Nintendo game cartridge, removing the origina chip, learning the code to re-
program the game (in this case Mario), burning the new chip and placing it in the original
cartridge. And then posting the how-to instructions on the internet.

A= 100

(Y

Fig. 4. Paul Slocum, Joe McKay and JODI

A little bit less direct strategic interventions include structural game works, mainly
legd game modifications and machinima made with tools provided by the game
developer. A successful modification will reveal the underlying control mechanisms and
code characterigtics of the game, make the user aware that the game they are playing is
code-dressed with images and sounds. One of the best examples of re-dressing the code
is OD, a Castle Wolfenstein modification by the Dutch collaborative JODI.

Just like a commercial game can be modified, other softwares and hardwares can be
re-purposed and prepared without actually damaging them. In this case the artists push
the application or the hardware in such a way that it defies its own commercial strategy.
As an example of re-purposed hardware, | picked Lance Wakeling's Study for the
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Fig. 5. Lance Wakeling, Marcin Ramocki and Alex Galloway

Portrait of Internet (Static) in which the artist forces an Xbox machine to be a computer
running Linux OS and crawling the net. The path of the search is based on associations
between images, and as the crawler moves between sites you can see the changing
images. My own piece called Torcito Project, which is a re-purposed old Mac sound
application Virtual Drummer, provides an example of re-purposing a piece of software.
The application was “mis-used” to become a 1 bit matrix for image creation: each
portrait then generates its own soundtrack.

Prepared Playstation by Alex Galloway is a simple physical manipulation of a game
console, where the controls are bound with rubber bands, and the game (in this case Tony
Hawk's skateboarding games) is stuck in an awkward sequence, which the game
developer didn't intend to be a part of the game. A similar type of work, which steps out
of the gaming circle is Two Projectors, Keystoned by Cory Arcangel. It is basically two
projectors used as light sources, keystoned and partially superimposed. This work is
about the projector as medium, its technological limits, spatial geometry and light as a
sculptura material; recaling 60's minimal art [3].

A piece of software (and hardware) can aso be subverted by remaking it altogether,
and therefore taking charge of it conceptually. The category of artist softwares imitating
corporate applets is quite large and going strong. What we see is mogstly retro-
engineering and custom electronics. In addition, there are fake hacker websites, games
rewritten from the ground up, aternative browsers and Hollywood movies. | would like
to mention the hilarious version of ET by KaraHearn, which is a meditation on cinematic
editing Strategies and generation of emotional impact through montage. The artist enacts
all parts hersdlf, in a prosaic backdrop of her own apartment.

Strange pieces of circuitry by Jamie Allen are custom 4 hit synthesizers build and
housed in an old cigar boxes and recycled containers. Jamie chooses to produce the
sound generating device form scratch and have the most intimate understanding of the
process.

Much more loosely related to the concept of DIY are the works where the artists make
us realize the existence of certain codes and patterns by conceptua data visualization. |
particularly like the cases where information becomes materidlized and its hidden codes
revealed; like in this painting by CJ Yeh, where Boogey Woogey New York by Piet
Mondrian was transcribed into HTML and then the code was painted onto a board of the
same size as the original painting. Another great example is a piece by Mike Beradino
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Fig. 6. Cory Arcangel, Kara Hearn and Mike Beradino

called Mikey Newchurch, where artist’s Second Life avatar code is extracted, and then a
physical representation of the avatar is printed on a 3d printer.

Wheat relates al the works just discussed is their rather militant intention and strategy
to reveal the aspects of technology that we take for granted. It is that taking-for-granted
which turns us into consumers of culture, as opposed to active participants. Figuring out
what is inside the black box (and why it was made) is becoming the official duty of
artistic communities.

Finaly, to answer my own questions, we mess with electronics because we identify it
as a source of meaning for our generation, a way of re-connecting with our surrounding
reality, mostly composed of code and technology. The tools used in this struggle will
inevitably come from what we learned in college, namely Clement Greenberg and Andy
Warhol. But the phenomenon we see goes beyond Modernism. There is no longer the
need to clarify the medium, or find the best form for its content. The concept of an avant-
garde pushing the envelope toward some abstract New is Slowly but surely yielding to a
very specific, tactical approach of returning technological knowledge where it belongs:
in human lives.

Fig. 7. CJYeh (Liquid Mondrian, 2001), Jamie Allen performing at vertexList, Brooklyn
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Abstract. Many contemporary artists are working with strategies to remap pub-
lic, informational and socia space. Their processes often involve setting up a
prescriptive, algorithmic and participatory work that yields an unknown prod-
uct. What can we observe about the results? What is audience reception of these
works? In addition to visiting historical precedents in performance and music,
this paper will explore how real-time Internet statistical, geographic and textual
mapping has become available for both practical and recreational purposes and
how new media artists are engaging these methods to test the possibilities of
situational mapping. Two models of analogy will be explored, the Rorschach
test and the musical mode of tuning.
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Fig. 1. Will Pappenheimer, Inkblot Test, 2007
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1 Introduction

In 1904 Hermann Rorschach enrolled in medical school at the University of Zurich,
across the street from Eidgentssische Technische Hochschule Zirich. Rorschach had
been atalented art student in school and remembered his interest in Klecksography, a
game played by Swiss children consisting of dripping an inkblot on paper, folding it
so that the symmetric forms of butterflies or animals would emerge. While a student
in medical school he combined this artistic interest with his studies in the burgeoning
field of psychology and created is now famous Psychodiagnostik personality test.
The test consists of showing the patient a series of standardized inkblots and carefully
recording the patient’s responses and associations. The procedure, as determined by
Rorschach, is actually quite a rigorous. The patient is instructed to verbally describe
their associations as to what they see in the shape of inkblots. The analyst is supposed
to take detailed notes about everything that transpired including body language. Fi-
nally, after the interview the patient’s responses are scored and interpreted.

Several aspects of the Rorschach Test are interesting to us here. First, the proce-
dure is represented as a semi-scientific approach to the image or artform. Though the
contemporary medical psychologist might reject this practice today, we might say that
these experiments initiated a hybrid mixture of disciplines and a continuing psycho-
logical analysis in art criticism. The methodical approach to ink blot interpretation,
characteristic of the expanding field of psychology at the time, was meant to reveal
the internal subconscious narrative of the patient. This visual recognition unfolds a
shape mapped to the viewer’s imagery and personality. The emphasisis on patient or
audience perception not authorship. As if to accentuate this, the very process of mak-
ing the inkblot was instructively mechanical and subject to happenstance. The influ-
ence of this experiment is still felt in artworks today.

Fig. 2. Carl Fudge, Tattooed Blue 3, 2003
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2 Mapping

The human desire to trandate perception into a visual graphic order is understood to pre-
date most forms of written language. The earliest known map is generally agreed to be a
Babylonian clay tablet dated around 6,200 B.C. The image did what most maps till do
today, that is, topographically outline a district bounded by two ranges of hills with a
town and rivers. Subsequent maps through the ages take on more territory and begin to
address other systems of world belief and spatia construction. Some of the many ele-
ments now familiar to conventional maps are spatial measurement, proportionality, posi-
tion, overview, storage of complex information, color coding and the use of symbols.

In his text Mercator for You Are here, Personal Geographies Steven Hall proposes
that the field of cartography represents the overlay of many different systems: geography,
information, memory, imagination, social demographics, cosmology, and so on. Thus
mapping is more than a topographic representation of information and scientific terrain.
Even when produced for scientific or statistica purposes maps are inevitably subject to
the projection of very human concepts and desires. Cartography represents our interest to
know where we are, who we are and where we might be going. Orientation is finding our
position, not just physically, but biographically, psychologically, physiologically, meta-
phorically, socially and politically. We constantly orient ourselves mentally through a
multiplicity of maps and flip through them at a moment’s association. Home, Heim-
lich, is the map we know, of house, of address, of landscape, of country, of family of
culture and so on. It gives the sense of stability. But it is alwaysin jeopardy of its sur-
roundings, that is, the surrounding or invasion of unfamiliar territory.

Fig. 3. Kamloops Memory Map, participant, Ellen Leier, CURA, 1998

The memory map is one of the most intriguing manifestations of this sense of
multi-dimensional cartography. In this process the author configures the terrain ac-
cording to experience rather than geography. The narrative behind such mapsis likely
to include social interactions, architecture, objects, animal life, as well as the sense of
autobiographical encounters in time. The concept of mapping discussed here does not
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have simulation as its goal. It is not in search of the perfect copy that conflates the
signifier and impoverishes the signified. It evades Jean Baudrillard’s problematics.
The map and the territory hover together, intersecting. The map declaresitsimperfect
resemblance, it’s process and thematics. It does not attempt substitution, but offers up
arelationship to thereal, that questions the real.

In recent decades, science, coupled with computer technology has brought about an
explosion of mapping, from scanning microscopes, to enhanced telescopic imagery to
MRI to mapping genomes. Vast amounts of information are trandated into topography
astopography is deciphered back into informational analysis, history, and prediction. The
acceleration of informational gathering, sorting, computation, and organization makes
visualization all the more facile. Data mining searches for criminals, brain mapping finds
mood stimulation, satellites analyze planetary material, while to radiocarbon dating by
accel erator mass spectrometry unfolds vast temporal coordinates. The scientific paradigm
displays an endless a succession of maps; from chromosomes to blood circulation, from
water vapor to weather system, etc. The computer organizes its information as hierarchy
while photographic imaging becomes a map of values and contours.

The map is the trandation of information, with axes often in time, transforming narra-
tivity and metaphysics, into the visible. It makes these intersecting disciplines visible
into ashape. Thisis not so much an idealized abstract image but one that comes from and
dissolves into its process, its use. It gives us the sense of the way things are, the current
stuation, but it is aso the way things go.

A map is aview from the air. It is the patterning of information, the shape of ground
level activity. Trekking through a jungle, we cannot see far ahead, we are moving in
process, in performance, in network communications from one friend to another. The
view from the air is something different, a macro formation of micro activity. Not tran-
scendent, but tied to its generation on the ground.

3 ReMapping

In his semina work Theory of Derive, Guy DuBord instructs: “...one or more persons
during a certain period drop their relations, their work and leisure activities, and al their
other usual motives for movement and action, and let themselves be drawn by the attrac-
tions of the terrain and the encounters they find there....With the aid of old maps, aerial
photographs and experimental dérives, one can draw up hitherto lacking maps of influ-
ences, maps whose inevitable imprecision at this early stage is no worse than that of the
earliest navigational charts. The only differenceisthat it isno longer a matter of precisely
delineating stable continents, but of changing architecture and urbanism[1].”

Derive, the 60s Situationist practice of drifting throughout the city, was one of the first
artistic examples of exploring the changeable nature architecture and urbanism. It's di-
rectives, described above, used a mixture of free flow and psychic attraction guide it's
participants. It was meant to show a psychic cartography of another superimposed city,
one was as much about an interior as exterior geography. Many such walking projects
have taken place since. Recent examples would be the works of artists such as Frances
Alys, C5, or iKatun.
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It is aso clear that digital technologies have added another set of virtual maps to the
global terrain. We have become increasingly familiar with their intersection in an envi-
ronment such as Google Earth. Alternative modes of touring, wandering or virtualy
navigating pre-mapped territory represent performative reinterpretations of conventional
space and its conceptua framework.
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Of particular interest to us is the concept of remapping or aternative mapping that
shifts emphasi s towards map making and exploring the possibilities of correlating uncon-
ventional data. Often this might represent the overlay of existing maps with a new
method or set of calculations, as a means of conjecture or critique. A practice described
as radica cartography. In a statistical visualization seemingly disparate sets of informa-
tion can be correlated and made graphic to suggest alternative meanings. Ultimately re-
mapping suggests a reorganization of territory or subject matter according to another set
of values. The results can challenge the conventions of representation, public ideology as
well asaindividual perception.

4 Graphing Maps

Conventional mapping and graphing has developed in the utilitarian aesthetic mode of
representing information accurately and proportionately so that readers can utilize it as a
guide or diagnosis for a given place or condition. The graphical statistician, Edward
Tufte claims there are over 900 billion graphical charts produced annually. The goal of
this type of mapping is to trandate large quantities of data across axes of time and space
to be able to achieve a kind of overview or assessment of the situation. Often embedded
in this process are conceptual and ideologica structures that give a sense of order to the
unknown terrain or field of the subject. The nationa map, the city grid, the calendar, the
stock market graph all impart at sense security and identity, a means by which a culture
defines and delineates itself. In other cases it is the ideology of science, the objective
grid; GPS, satellite imagery, the measurements of minutes, centimeters, euros, ounces,
hertz, and so on.
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Fig. 6. Sankey Diagram of Energy sourcesin Wiemar, Germaney- 1994

Tufte has written several illustrated volumes on hisidea of graphical excellence which
he calls the “efficient basic forms of visua display [3].” Data Maps arrange information
according to geographical location so that we can see a positional trend or pattern. This
method of plotting was used famoudy by Dr. John snow in 1854 to trace household chol-
era deaths to a town water pump in central London. Obviously there is a diagnhostic or
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investigated directive in this type of graph. Time Series graphs plot data according to the
regular pace of time so that we can see shapes that indicate interesting or unusual activi-
ties. Two early examples are Etienne-Jules Marey's 1880 train schedules for Paris and
William Playfair's weird shape of England’s trade advantage. The third category Tufte
identifies is the Space Time Narrative. These graphics chart data over time and space to
form a narrative image of an event. Finally, Relational Graphics represent the replace-
ment of geographical coordinates with other measures, sometimes employing different
units on different axes. Plotting is often done to achieve a recognizable curve. However,
results can also be unpredictable asin as a series of plots of Inflation and Unemployment
Rates by Paul McCracken circa 1977 yields a meandering line [3].

5 Impossible Graphing and M apping:

It becomes interesting to consider replacing axes and data input with information not
normally sought-after or considered quantifiable. In a sense thisidea has been with us
for long time as various cultures have charted their notions of the universe. More re-
cently artists have taken to mimicking these charting processes to show them as an
aesthetic method for visualizing previously unquantifiable levels of experience. Digi-
tal computational processing and the Internet allow for real time events and informa-
tion to be continuoudly transposed or juxtaposed to reveal unusual readings of current
conditions. Google Trends will instantly graph the online usage of multiple words,
showing and comparing their occurrence over time and with respect to location. The
various incarnations of Alex Galloway’'s Carnavore PE software trandate data-
valence into aesthetic information and motion.
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Fig. 7. Luke Murphy, Inverted Fogiveness, 2007

The interests of my own recent work relates to these directives. The Public Mood
Ring (Fig. 8) trandates real-time Yahoo News into color mood via text analysis on
one axis and cultural color value on another. Remote participants choose articles to be
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tested and send the color resultsto an immersive light lounge. A particular color space
represents the mapping of emotional news, cultural values and color theory. A more
recent work in process trandates many sources of extra continental information into
forces that affect the supposedly invulnerable coastline of the United States. The shift-
ing shape reads, in this case, as the confluence of many forms of intercontinental sub-
conscious activity (Fig. 14).

Fig. 8. Will Pappenheimer with Oz Michaeli, Public Mood Ring, 2007 Kunstraum Wal cheturm,
Zurich, Switzerland

6 Rhizomic Structures

The idea that representation, significance or knowledge entertains a field of intercon-
nected roots rather than a linear causal sequence, was of course introduced by the phi-
losophical team Deleuze and Guattari. The more than useful metaphor introduced by
these influential theorists in 1980 is the rhizome root structure that grows in inter-
connected spurs and nodes in every direction on a horizontal plane. The ideais that
reasoning follows through a web of linked relationships and interconnected planes of
thought. Deleuze and Guattari contrasted their analogy with linear and dualistic logic
associated with tree-like formations. The result is a gathering of interconnected points
of meaning in a collective not a hierarchical configuration.

The resemblance of the rhizome structure to computer networks emerged almost a
decade later. This configuration is visible at the micro level of hypertext linking as
well as the macro patterning of participatory social networks projected into the notion
of Web 2.0. As we click along these serpentine links, as we join Web communities
and add friends to our webpages, we imagine a view from above forming an amor-
phous collective shape, RorschachHike, a contour made by a situation, a community
image.
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For the artist or creator of this type of participatory work the directiveisto set up a
set of conditions, a performance, an experiment, which will generate the work. Just as
in the preparation of a Rorschach inkblot, the shape is unpremeditated and formed by
the cradling and contours of the paper. In the end, what is seen or heard in the rhi-
zomic open work is aimage of the activity, one that is recognized by the viewer, as a
pictogram from his for her own experience.

7 Collective Images

What is instructive about the rhizome formation is that its growth can be understood
as a visua analogy to the creation of social networks. The process begins with par-
ticipatory contributions and linking without a predetermined planned configuration. It
is made from the ground up multidimensional one to one links created by participants.
There are aways limitations and directives built in by the programmers that can rep-
resent certain value systems. But relative to previous forms of mediation, the forma-
tion of asocial network is relatively unpredictable.
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Fig.11. Margot Lovejoy, Turns, 2003 Case

8 Conclusion: Tuning

To consider theidea of tuning we should start with one of itsfirst pioneers, Pythagoras of
Samos, who worked on the mathematical relations of frequency and temperament. His
studies on musical tuning yielded an emphasis on the sympathetic resonance of the inter-
val, the 5th. He extended this concept to his theory of harmony of the spheres, that is, that
the mathematical relationship of rotating planets and stars might share asimilar equation.
In this sense resonance and tuning should be understood in their widest possible
terms as the bringing of two or more overlaid ingtitutions, disciplines, informational
systems or experiences into a resonant alignment, through processes of attraction or
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repulsion. The resulting sound or sounds, whether they be harmonic or dissonant, rep-
resent the mood, tenor or image of a situation. The potential is for the generation of
patterns and intonation that is not necessarily perceptible in the individua intersecting
layers. There can be areconfiguring of existing or more conventional maps that these
layers provide.

In 1968, Karlheinz Stockhausen, wrote his work Simmung based on methods of
overtone singing. The title suggests the word’s multiple meanings as tuning, mood,
emotive state, atmosphere, or public opinion. Experimental modernist music, Fluxus
and early electronic music of the time were pioneersin spatial music. The idea existed
in both scoring and in performance. In 1992 Stockhausen created his Helicopter
String Quartet in which musicians embarked from the venue and played in circling
helicopters, broadcasting their video and sound to screens in the concert hall.

- GRAPH THEORY

Fig. 12. Graph Theory, Turbulence.org, 2005

Windiest, Coldest Place
Posted On Monday May 21, 2007 By Lisa Roberts

Fig. 13. Disappearing Places, 2006, Turbulence.org
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Digital and networked technologies have brought an explosion of sorts in the ex-
ploration of spatial and locative sound. From the open works created by interactive
dimensional diagrams, to webcrawlers that gather text as sound or sound as text, to
works that gather or generate sound in relation to global positioning, it seems that for
many artists, particularly in New Media, cartography is the most important medium of
choice.

The idea of sound maps generated by the cross axes of varying socia or discipli-
nary systems, that an audience participates in or generates through movement, is the
extension of a multivalent notion of place. Perfomative or agorithmic parameters are
setup to gather, correlate and translate unconventional sources to form the sonic map.
Tuning describes a continued process of alignment. The rhizome analogizes an un-
predictable multilinked generative process. The impossible graph outlines the poten-
tial of disparate coordinates. The results configure a strange formation; sound and
shape that remap conditions, an ateration of place that is neither simple nor utopian.

The visual or aural experience can also be seen asakind of statistical scatter plot, a
diagnostic inkblot to be interpreted by psychologist and patient alike. The interpreta-
tion can have implications across the many intersections of subject and object, private
and public and memory and policy. Tuning, or perhaps atuning, also becomes the par-
ticular meandering that the participant takes within the interdisciplinary map. The
spatial encounter unfolds as the Rorschach test of the situation. Navigation reforms
the resonant shape as a different kind of apperception or reasoning takes place.

* Invisible Influenced
FORCES

Fig. 14. Will Pappenheimer and Chipp Jansen, Invisible Influenced, 2008, Turbulence.org
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Abstract. Machine modes of representation are sometimes thought of
as being supremely abstract. In practice, these modes counterpose ab-
straction and realism, artifice and naturalism, in ways that have prob-
lematized the artistic debate, destabilizing traditional and conventional
ways of seeing and thinking. Similarly, the body has been positioned at
the intersection of many discourses cultural, scientific and artistic and
finds itself subject to de-configuration. The body has become a site of
self-destruction no longer a stable physical entity but an indeterminate
mass of fluctuating data in continual transformation that destroys itself
even as it is remade. This paper examines these issues in the work of the
art and science collaboration, the Einstein’s Brain Project.

1  Which of My Selves?

Within the context of European and North American art practices, the twentieth
century has witnessed a deconfiguration of the image beginning with Impression-
ism, the Cubists, the Expressionists, and including a variety of Abstract styles.
Running parallel to artistic movements it is also evident that deconfiguration
has occurred within the context of literature, noticeable in poetry. Deconfigura-
tion comprises the break up of surfaces - the decomposition into smaller, often
disjunctive fragments. Image deconfiguration is also a resulting product of the
twentieth century technological inventions of television and computer screens.
Recent tools and representational devices have had a tremendous impact on
the way in which the world is visually constructed and also in its future visual
construction. What is noticeable over the last twenty years is the influence of
technological methods of representation on the world of science. In the areas of
bioscience and neurology, it has now become possible to fabricate many complex
models and simulations of the body and brain, which were once thought of as
impossible. Technological invention has not only influenced the way in which the
body and brain are visualized but what is perhaps more important is that it has
predisposed the way in which the body and brain are conceptualized. Networks,
codes and the virtual have become common currency.

In A Dialectic of Centuries, Dick Higgins, co-founder of Fluxus and Something
Else Press, acknowledges a profound shift in artistic consciousness:

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 46-59, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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“The cognitive questions asked by most artists in the 20th Century are; How
can I interpret this world of which I am a part? And what am I in it? The post-
cognitive questions since then are: Which world is this? What is to be done in
it? Which of my selves is to do it?” [1]

2 Mimesis and Distanciation

During the past decade, much hybrid at and science work has used mimesis or
naturalism as a primary agent. Artists and scientists have striven to develop
more clearly defined images that serve a functional purpose, like a perfect three
-dimensional model of a working heart with all its details. If there is a single gen-
eral expectation in these advances, it is that of its capacity to present an ever
increasing realism. The quest for seamlessly reproduced worlds is paramount in
the development of the simulation technologies. This ideal (achievable or oth-
erwise) of immersive virtual reality consists of surrounding an individual with
images, sounds and behaviours increasingly like those of the real world. The
developing strategies are those of realism rid of expression, symbol or metaphor
and they are sustained by the authorities of homogeneity and seamlessness. Just
as long rendering times and their outcome of low frame rates are constantly,
and expensively, fought against because they disturb the seamlessness and the
effectiveness. of the illusion, so ruptures in the content and consumption of the
worlds are discouraged. Stopping to consider the strangeness of a sound distorted
by being played too slowly or the flickering or jerkiness of an image disrupts our
sense of ourselves as being in normal relations with a world. Similarly the con-
sideration of a subtext or a hidden meaning draws attention to our consideration
and away from the construction and sustenance of our normal relationship to
the world. One must see these contemporary desires as linked to a history of
naturalism, its concurrent dualistic pairing of reality and appearance and the
authority and correctness of institutional space.

The stylistic parameters sustaining mimesis are always accompanied by dis-
tanciation. But while there is always a gap between medium and image, as can be
clearly seen in the modes of realism found, for example, in painting and in film,
even when they do not seek to challenge codes and conventions., the mimetic
object has an affinity for the synchronic: for a particular and singular point in
time. It is readily evident in the notion of the frozen moment found in photogra-
phy, with all its associations with permanence, possession, capture, finality and
often termination the stopping and framing of time and reality.

With the development of rapidly changing and increasingly diffuse electronic
space, the frozen moment is now subject to the fluctuations and indeterminacies
of the diachronic. It develops and evolves over time. The image in these spaces
is a virtual projection of the medium itself, not something on the surface of its
material. Here it is the difference not between the iconographic and indexical,
but between two-dimensional thinking, with its fixed image surfaces, and n-
dimensional images generated through bodies in motion - image traces always
in flux corresponding to a body’s passage through time and space.
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Developments in cultural and social theory, and in technology have suggested
that it is possible to move away from a graspable, predominately corporeal world
to one which is increasingly slippery, elusive and immaterial. Mind and matter,
combining in the cognitive body, are interdependent. The world we inhabit is
in flux, comprised of increasingly complex connections and interactions. In this
world there are no fixed objects, no unchanging contexts. There are only co-
existant, nested multiplicities. Spectator and spectacle are entwined, occupying
the same space. Perception enfolds us in matter and synthesizing us and the
perceived object. In a world of objects, the subject is characterized and limited
by boundaries and frames, perceived very much as invariant and separated from
an unbroken field of transformations. Now it is possible to view ourselves as
dynamic entities continually engaged in perpetual iconoclastic biological and so-
cial renovation and construction. Technologies of the self permit us to undertake
transmutational operations on our own bodies and allows us to transform our
image of ourselves existing in states of continuous construction and reconstruc-
tion.

3 The Einstein’s Brain Project

The Einstein’s Brain Project is a collaborative group of artists and scientists
who have been working together for the past ten years. The aim of the group is
the visualization of the biological state of the body through the fabrication of
environments, simulations installations and performances. The project has de-
veloped numerous systems and installations using analog or digital interfaces to
direct the output of the human body to virtual environments that are constantly
being altered through feedback from a participants biological body. The core of
the Einstein’s Brain Project is a discursive space that engages with ideas about
consciousness, the constructed body in the world, and its digital cybernetic and
post-human forms.

The fact that consciousness is unified problematizes the relationship of reality
versus appearance. The complexities of audience/art work, subject/object are
brought into question as a result of a novel construction of the self.

Our very organism, then, rather than some absolute experiential reality, is
used as the frame of reference for the constructions we make of the world around
us and for the construction of the ever-present sense of subjectivity. The body
is turned inside out and placed beside and around itself like a Klein bottle.[3]
The distinctions between interior and exterior, between body and world, are
broken down even as they are erected in the organism’s moment to moment
reconstruction of itself. This corporal literacy is a poetics of reversal - a jellyfish
that physically inverts itself as a natural consequence of the flows it produces
and navigates.

The Project’s virtual environments and installations contextualize, visual-
ize and examine physical, spatial and mental human activity by measuring the
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electrical output of active bodies in dynamic environments. Biodata are fed into
real-time immersive worlds, where they are displayed as aural and visual forms
representing the activity of the human body. The project has designed a va-
riety of methods to acquire data, using contact and non-contact sensors, and
has developed strategies to reveal features, patterns and attributes in the cap-
tured data in order to visualize their characteristics and to represent the data
as coherent and retrievable information.

The Project’s works establish a recursive loop, in which the invisible actions
of the body are manifest and an inhabitant is required to monitor both the
changing environment and the body that manifests it. This is achieved by a
relational vocabulary of representation, in which identities are lost and gained,
subsumed by a non-identifiable collection of other identities. This body is always
on the verge of coming into being but never fully formed. It exists only in the
past and the future, with no place in the present.

This new formulation of the self is, according to Antonio Damasio, an:

”evanescent reference state, so continuously and consistently reconstructed
that the owner never knows that it is being remade unless something goes wrong
with the remaking Present continuously becomes past, and by the time we take
stock of it we are in another present, consumed with planning for the future,
which we do on the stepping stones of the past. The present is never here.” [2]

This is Body Degree Zero.

4 Body Degree Zero

Body Degree Zero comes to represent an alternative, functional alternative, to
the Cartesian or Lacanian constructions of selff: no longer minds fed back onto
the self-reflection of psychology or philosophy, but non-bodies fed back upon
themselves, experiencing the data derived from an immanent physical presence
that both is, and is not, theirs; heartbeats that form not only the internal rhythm
of living but an external soundscape; brainwaves that, stripped of the illusion
of privacy, begin to gyrate on electronic screens; and McLuhans prophecy ful-
filled, as the data-skeleton of autonomic bodily processes becomes clothing worn,
subject to all the same rules of designer fashion and aesthetic self-fashioning.

Fig. 1. The Madhouse, 2004
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A series of works using the interface ALIBI (anatomically lifelike interactive
biological interface) began in 2000. ALIBI is a life-size cast of a male human body
filled with sensors that allow participants to interact with computer systems
by touching, speaking to or breathing on the body. The body is covered with
thermochromic paint that changes colour when touched. Used in conjunction
with a brainwave recording device built into a HeadsUp Display (HUD), the
body interface monitors the biological and physical output of a participants
own body, including EEG data, skin temperature, electrical resistance, speech,
gesture and motion.

The first of the works using ALIBI was the Madhouse [Fig. 1.]. The inter-
face was placed in the centre of the room and participants touched, stroked
and breathed upon particular locations on the body to produce corresponding
images (sometimes related to the bodys function and at other times related to
metaphor and simile) in a virtual world. The images were seen in a HeadsUp
Display worn by the participant and simultaneously viewed by the audience by
means of projection onto a screen in the gallery. When viewed by other ob-
servers, the participant resembles a pathologist examining a corpse. The images
seen in the HUD are degraded and in black and white. Distorted views of people,
buildings, objects in motion and lights appear as semiotic ghosts faded mem-
ories of the city or low-resolution recordings, as if dredged up from some deep
and long-forgotten time well. Attached to the HUD are electrodes that monitor
the participants brainwaves. These brainwaves are fed in real-time into a three-
dimensional virtual reality environment and are manifested as visual and aural
equivalents that are projected onto the second screen and amplified in the space.

This virtual reality simulation is in constant flux; a living phenomenon that
evolves in infinite space and time and responds in real time to a participants men-
tal activity. What a participant sees is a real-time manifestation of his or her brain
and biological activity. When the participant is at ease, the environments and
sounds are fluid, slow-paced and smooth; as he or she responds to the images,
the environments and audio become jagged, fast-paced and increasingly raucous
when a participant is again able to reach a tranquil state, the work returns to
languid. As the participant touches the body, sounds are synthesized in real-time
and fill the gallery space. Moving hands across the surface of the body and placing
them in different areas and in different relationships to each other produces and
modifies the pitch, volume and timbre of the sounds. [Figs. 2 and 3.]

A more recent manifestation of the collaboration is a series of performance
works entitled Body Degree Zero, which employ the traces of real-time bodily
activity with technologically constructed spaces and forms. These works use
strategies taken from the Situationists, together with ideas about coincidence
and synchronicity, to develop visualizations of an immanent, past and future
mindbody. The notion of a dynamic mindbody is central to the work of the
Einstein’s Brain Project. The mindbody is constructed in response to endless
permutations of external contingent events. This technologized mindbody exists
only in its constant and conditional reconfiguration. Body Degree Zero is super
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Fig. 3. ALIBI - Pandaemonium 2004
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distributed, enfolded and enfolding, remade yet never made. It is a body without
a boundary, a spectre - a body without a body.

The spontaneous turns of direction taken by a subject moving through a city
were known to the Situationists as dérives. The dérive (drift or drifting) changed
the meaning of the city by changing the way in which it was occupied and allowed
the Situationists to entertain the possibility of new realities existing in the back
streets of Paris. The Situationists introduced the idea that misinterpretation
actively pursued is a new kind of interpretation that allows the world to be
analyzed in novel and surprising ways. Body Degree Zero uses the strategies of
the drive to change the nature of the data space by changing not only the way
that we inhabit space but also the way we must (mis)interpret it. Combining
the strategies of the dérive and ideas about apophenia [4] the spontaneous
perception of connections between unrelated phenomena and the tactics of the
drive the Project’s work establishes a space that is initially understandable as a
real-time representation of the body but is finally ungraspable, as an audience is
forced to search for disappearing and ruptured bodies, existing only in a fading
past or imagined future.

In 1957, key Situationist, Guy De-
bord published The Naked City. [Fig.
4.] Consisting of randomly collaged
fragments taken from a map of Paris
and linked together by directional
arrows, the work summarized the
Situationists’ strategy for exploring
urban space. The map presents a
structurally unintelligible view of
Paris, the fragments having no clear
relation to each other. In a text on the
reverse of the map, we are told that the

Fig. 4. Guy DeBord’s Naked City arrows describe the spontaneous turns

of direction taken by a subject moving

through these surroundings in disregard of the useful connections that ordinarily
govern his conduct [5]

These turns exemplify the drives. The original map of Paris is revealed as
a seamless representation, in which diversity and distinction are concealed. De-
bords The Naked City, by contrast, is a city infinitely faceted, marked by division
and difference. The drive mirrors Antonio D’Amasio’s continual, moment-by-
moment, construction of the self:

”[T]he images in the consciousness narrative flow like shadows along with
images of the object for which they are providing an unwitting unsolicited com-
ment. To come back to the metaphor of the movie-in-the brain they are within
the movie. There is no external spectator. the core you is only born as the story
is told, within the story itself.” [6]




Body Degree Zero Anatomy of an Interactive Performance 53

Fig. 5. Body Degree Zero, Rosario, Argentina 2005

5 The Performance

Two participants are wired to various bio-electrical sensors, ranging from elec-
trodes that track brain waves to sensors attached to the skin that record galvanic
skin responses. The sensors track the participants activity and bio-electrical out-
put and visualize this in real time in the form of synthesized and manipulated
images that are back projected onto two large screens in front of the partici-
pants. [Fig. 5.] Accompanying the images are sounds generated from the activity
of the participants. Local environmental conditions are monitored and streamed
into the system, where they modify the participants data. As the resultant mix
becomes more and more complex and its characteristics more and more an amal-
gam of the three data entities, it becomes increasingly uncertain what is being
represented and exactly what space this new recombinant form demands, as the
participants identities are lost in the ensuing environmental data storm. [Fig. 6.]

Using EEG electrodes, a Psylab interface and biological amplifiers, EEG sen-
sors and custom EKG sensors connected to a Macintosh computer via Teleo
hardware, the potentials evoked are translated into sounds and forms, using spe-
cially designed data acquisition modules in EONReality and MAX/MSP/Jitter,
respectively. The sounds and images produced are of two kinds: those that are
limited in interpretation and clearly indexed to bioactivity and those that are
polysemous and open to interpretation. The visualization is a combination of
abstract generated forms and found imagery. The frequency, amplitude, and
percentage differences between samples of incoming data are mapped to forms
moving in computer space. The data is used to change the position, scale, shape
and physics of simple primitive meshes, where each vertex of the mesh starts at
zero and the object has no velocity, mass or other property. The incoming data
is visualized as spikes, amoeba-like blobs and particles that indicate the degree
of activity of the participants.

Random numbers create noise in the system, creating errant and mislead-
ing signs. Some visualizations are easily identified. The throbbing of a shape
is a beating heart; the increase in particle production is a rise in GSR. Oth-
ers are suggestive rather than indicative, taking the form of erratic, distorted,
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Fig. 6. Body Degree Zero - Prague/Singapore, 2005

cinematic or historical images that are streamed into the space or mapped onto
primitives or of shapes morphing from one form to another too rapidly to be
comprehended. Similarly, sounds are generated in real time using a software
synthesizer and are an index of peak voltages, frequency and percentage dif-
ferences. Data is mapped to harmoniousness - values close to whole numbers
are harmonious, while fractional values produce enharmonic timbres. Data sam-
pled over longer periods are mapped onto the spatial properties of the sounds
and images, the degree of movement and the orientation of objects, images and
sounds varying proportionally with respect to the general dynamism of the par-
ticipants.

In this particular performance, the participants act out David Cronenberg’s
Shivers - a film dealing with body horror and social paranoia. The screenplay and
movie of Shivers are streamed as text and image into the projected visualization.
Both the movie and the screenplay are indexed in terms of their emotional and
dramatic peaks and troughs, and, during the performance, the moving images
and texts are reordered in response to incoming bio data from the participants.
As data from the participants indicates a rise or fall in bioactivity, so texts
and images relating to corresponding highs and lows in the film are sent to the
screens. [Fig. 7.]
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Fig. 7. Body Degree Zero - Prague/Singapore, 2005

6 Pattern Recognition

The Shapes of Thought (2004 and ongoing) [Fig. 8.] is another work that visu-
alizes EEG and other bioelectrical signals as three-dimensional forms. The work
draws a connection between the electrical output of the body/mind and its inner
workings. Forms are generated by monitoring the EEG and EKG of a partici-
pant as they recall traumatic events and using these numbers to change simple
primitive meshes into complex forms, as each is pushed and pulled by the incom-
ing data. Over very long periods more than 12 hours in some cases a smooth
sphere or cube becomes a heavily fissured, bumpy and spiked object a recent
geological record of the bio-electrical patterns generated by the participant.

Fig. 8. Shapes of Thought, 2004 - ongoing

Participants agreed to undergo hypnosis to aid in the recollection and reliving
of events in which they were deeply affected by anger, or other primary emo-
tions. As participants drifted in and out of the hypnotic and sleeping states each
participants data was visualized in realtime, interactive space.

The hypnotic recollections of the participants, their mental re-visualizations
of traumatic events, produce effects on the body that are then imaged and
examined providing ways to investigate the workings of the body-mind through
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these mental images. However, the relationship between a participant’s thoughts
and the objects remains uncertain. Numbers are plotted and visualized and peaks
and valleys in the participant’s activity can be easily discerned. Yet the forms
are as much crystal balls - noisy, spongy, screens open to revelatory exploration
and divination - as they are records of activity. As such, the objects and their
contents, the output from participants’ body/minds, is never static or fixed, as
their patterns of information respond dynamically to inspection.

The Sounds of Silence (2006 and ongoing), is a work that uses the strategies of
Electronic Voice Phenomenon (EVP) and ideas about apohenia and pareidolia to
generate voices, and images from apparently silent and empty spaces. [Fig. 9.]

Fig. 9. Sounds of Silence, 2007

Electronic Voice Phenomenon is the recording of errant noises or voices that
have no explainable or physical source of origin. These recordings are made
when the recorder is alone, or under controlled circumstances. Most often white
or pink noise is used as a medium that is acted upon by other electromagnetic
forces. This electromagnetic medium produces wave forms that are, occasionally,
like human speech. It has been argued that the voices are simply subjective
interpretations - that we tend to hear voices in random patterns of sound, in
the way we recognize forms in random visual patterns. For others, the voices
are genuinely mysterious, opening up the possibility of communication with the
dead.

This work uses the ideas inherent in EVP to examine ways in which we con-
struct the world through pareidolia, (a psychological phenomenon involving a
vague and random stimulus - often an image or sound - being perceived as sig-
nificant), apophenia (the seeing of connections where there are none) and the
gestalt effect (the recognition of pattern and form).

A CCD camera is turned on but enclosed in a light tight box. Its input is
adjusted with maximum gain and brightness to reveal the video noise inherent
in the system. This noise forms the optical equivalent of audio noise and is used
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in a similar way to provide a medium that can be modified by external forces
to produce images and sounds. The video noise is mapped to audio by sampling
pixels in a Quicktime matrix and using the values to manipulate a stream of white
noise. Voice recognition software parses the modulated noise and translates any
sufficiently voice-like sounds into its nearest vocal equivalent, which is sent to
the screen as text and rendered into audio by speech synthesizers into Italian,
German, English or Spanish.

Face tracking algorithms scan every video frame and look for any combination
of pixels that form the basic characteristics of a human face. These are areas that
can be loosely characterized as eyes, nose and mouth with a sufficient degree of
symmetry. When the software finds such a combination of pixels and symmetry
the area is zoomed to full screen, its contrast and brightness adjusted, blurred
and desaturated to clarify the found images.

The images produced are only occasionally reminiscent of human faces. More
often than not the images produced are recognized as indeterminate organic
forms with volume and space, but fail to resolve themselves into anything rec-
ognizable. But occasionally, images are produced that are strikingly like a face
although in actuality containing only the barest possibility of being so.

Both of these works provide a means to reconsider the performance Body De-
gree Zero in light of the Project’s interest in systems of meaning-making that rely
on pattern recognition, and the problematized relationship between meaning and
the meaningful. The development of meaning in the Project’s work is dependent
on an increasingly, yet seemingly infinite, complex recursive and recombinant
loop between meaning made and meaning found. In this loop the external and
internal worlds are blurrily indistinct, each acting upon the other in the con-
struction of a new self/space forever suspended at the point of becoming. The
effort to restablilize the self in this world where everything is in play, is ques-
tioned and negotiable, is unavoidably revelatory and re-problematizes current
and preceding models of authenticity and resistance.

7 Conclusion

Given the complex relationship between the construction of the self and the
construction of space, a body in a virtual world has moved towards a hybrid
state, composed of biological organism and machine, in which it is not always
precisely clear who makes and who is made. The boundary between organism
and non-organism, actor and non-actor, self and non-self has been abandoned,
and our postmodern bodies are artificial constructions of technologies and tech-
nological discourses that are continually decaying and being renewed. The body
is so inextricably enmeshed with its surroundings and the technologies that sup-
port it, that representations of the body become indistinguishable from the
mechanisms of its representation and erasure. This complex interplay of phe-
nomena and energies is Body Degree Zero. Body Degree Zero, the non-body, the
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body without skin, without ego boundary, is the evolutionary consequence of the
super-distribution of identity over increasingly broad and responsive real-time
networks. The body enfolds the world and the world enfolds the body the notion
of the skin as the boundary to the body falls apart. The body, as here not there,
and its defining sense of the other are a mental construction every perception
of the other is a creation and every invocation a re-creation.

”This is the visceral extension of the material body with the aim of turning all
autonomic functions into observable (excremental) data or the inverse a data-
constipation in which the virtual lodges itself unyieldingly into the material
body, or perhaps again a relation now, not between bodies and world, but
between perception and information with body-degree-zero as the unwritten
script that might perhaps only be defined in terms of the variables allowed
to inform the shapes it takes? It seems that perhaps what is crucial to the
formulation of zero-degree content is precisely the same zero-degree that finds
its way into Barthes zero-degree writing - not in the sense of a reliance on
interpretive presence for the formation of content, but rather in the immanent
state of information without audience - the metamorphosis into the absence of
an unidentifiable body that nevertheless seems, for all intents and purposes, to
still exist despite its unidentifiability.” [7]

7.1 The HyperMorphic and the TransOrganic

The novel movement of this unidentifiable body is, to use the Project’s terms,
hyper-morphic and transorganic. Hypermorphism is the tendency of mindbody
and world components to change from one form to another so rapidly and con-
tinuously that, although they never fix on a form, they appear stable. Tran-
sorganic is the nature of hyper-morphic forms oscillating between the extremes
of organic and non-organic. The hyper-morphic and transorganic are driven by
the twin engines of parallax and hybridization. Objects blur into hybrid forms,
neither entirely one thing or another. Viewpoints move randomly and rapidly.
Like the experience of a traveler in a forest fixing on a constantly disappearing
and reappearing navigation marker flickering through the trees, occluded objects
are remade, revealed and re-contextualized. In the work of the Einstein’s Brain
Project the Situationist dérive is seen as a recursive, social loop, used for self
and contextual awareness. The drift and its accompanying sense of dpaysement
(disoriented or deceived) are used to generate new meanings and new under-
standings, freed, as it were, not just from the burden of communication but
also from the oppositions of pattern and randomness, and presence and ab-
sence. In this work, biofeedback is used to mirror the drive and its reworking of
space. As objects, bodies and worlds recombine freely through hyper-morphic
and transorganic movement that implies no fixed form and no fixed substance,
the possibility emerges of degree-zero bodies and states pregnant with all past
and future specifications [8]
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Acoustic Ambiguities in Documentary Film
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Abstract. This article discusses the role of sound for the formation of
authenticity and historicity in film. In the light of the documentary All
That We Have, it argues that the delimitation between ‘natural’ and
‘artificial’ constitutes a key element for the construction of the authen-
tic. Algorithmic sound synthesis is shown to be a possible intervention
within this construction. Informed by a generally epistemological orienta-
tion, this analysis inquires how form, method and content may together
contribute to a critique of a naturalization of history.

1 The Authentic Source

[The talkie] has conquered the world of voices, but it has lost the world of dreams.
I have observed people leaving the cinema after seeing a talking film. They might
have been leaving a music hall, for they showed no sign of the delightful numbness
which used to overcome us after a passage through the silent land of pure images.
They talked and laughed, and hummed the tunes they had just heard. They had
not lost their sense of reality.

Pleasant or unpleasant, many commentators who have experienced the tran-
sition from silent film to talkie describe a similar experience: It seems as if film
had woken up, had lost its dream-like character. In the new genre of ‘talkies’, the
human voice had entered the scene and brought with it a whole field of narrative
possibilities, which were used excessively; still today dialogue makes one of the
main dimensions along which a majority of films are organized. Dialogue is to a
great extent tied to the correlation of voices to their respective persons: It is the
person who is the cause of the voice, and, from the perspective of the narrative,
it is the person’s network of intentions, obligations and contingencies that causes
what is said.

The dream-like character of the silent movie might be a result of a distortion
of this causal relation: It seems as if a person tried to say something, but no
voice leaves her mouth—then, a little later, we read in the following intertitle
what has been said. The sensorimotor cycle is inhibited by the temporal interval

! René Clair, 1929. [1].
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that separates visual from the narrative, and opens a space for the psychological
and for the ambiguity between inside and outside.?

Closing this gap, though, does not dispel the doubt about who is the true orig-
inator of an utterance: Was something said because the author wanted us to hear
it? Was it said by a character in order to cause an action of another character? Is it
an intrigue altogether?® One can never be sure. At least the truthful source of the
voice itself will be eventually reaffirmed, in a ‘cartesian strategy’, by the consis-
tency of physical causality in filmic space: The consistency of natural sound pro-
vides the necessary background for the voice’s corporality. To this end, the sound
is composed so that coincides with the picture in an plausible manner, forming a
causal texture for the events.* Thus, the physical impression of sound is the seal
on the authenticity of their material source: the spoon rattling next to the cup, a
quiet harrumph, or the classic footsteps in the gravel.

In fiction film, the origins of actions usually are either attributed diegetically ®
to the film’s inner logic and its characters, or simply to the authors’ motivations.
Conversely, a documentary film is expected to be faithful to actions that either
happened while the picture was filmed, or to those that happened possibly long
before, where documentary takes on the role of a witness to the past. This
fidelity can be passive, in the sense that the ‘profilmic’ actions are untouched by
production and simply reflected, it may also be active in the sense that the film
investigates in order to clarify the delimitation between fact and fiction. The
expectation of fidelity is rooted in the promise that the agency of protagonists,
be they human or non-human, inscribes its trace as directly as possible into

2 In Triebe und Triebschicksale [2, p. 212] (1915), Freud describes the first differentia-
tion between inner and outer world as the result of the experience that some stimuli
can be avoided by muscular activity (e.g. escape), while others, necessities caused
by drives, withstand such attempts.

For Bergson, the indetermination between action and reaction is a key function
that creates two systems: one in which the images change dependent on the move-
ments of a single image (the body) and one for which the images vary by themselves
[3, p. 9]. This investigation of indetermination is taken up by Deleuze and serves as
a basis for the distinction between image types [4,5].

The films by Ernst Lubitsch, such as ‘To Be or Not To Be’, are a good example for
the extensive use of intrigue in dialogue that was common in the early talkie era.

Sound appears to have its own peculiar transparency here. It thus seems symptomatic
that when people are asked to describe sounds, they consistently describe sources,
not the sound itself: this is a motorcycle, a drill, a cricket, a waterfall. For a closer
discussion of this relation between transparency and opacity in sound art, see [6].

The definition of diegesis is debated: This term was coined (by Etienne Souriau)
in opposition to the term ‘narrative’, to refer to all the film’s denotations, to the
totality of the fictional world in which the narrative is only a part. Thus, nondiegetic
sound conventionally denotes sound that is not caused and cannot be perceived by
anyone who is part of the film’s denotative space. Background music and off-screen
narration are therefore nondiegetic elements. But not unlike the distinction between
form/content or medium/message, for a general situation, it is undecidable where
the delimitation is to be drawn. For a controversial discussion of these issues see

e.g. [7].

w

IS

t



62 J. Rohrhuber

the film’s diegetic space. This explains the critical role of ‘natural sound’ in
documentary film: It is witness to the ontic status of its material cause and
stabilizes the realist perspective of the documentary dispositive.

2 Natural and Artificial

Interestingly, in the early talkies, the film music is very often diegetic film
music—some of the films circle magically around dancehalls, attractive musi-
cians, or find other excuses to place a musical sound source somewhere. Keeping
in mind the conventional role of natural sound in film, this is no surprise. Con-
trary to silent film, by placing musical instruments on screen instead of letting
them play in the ‘cinematic orchestra pit’, they are naturalized as material sound
sources, thus closing the sensimotor cycle and, to a degree, freeing film from its
psychological ambiguities.

Just like fiction film, many conventional documentary films use nondiegetic
film music as an emotional background, or as a compositional method, e.g. to
smooth out picture sequences. This sound texture also provides an honorable
accompaniment for the ‘voice of god’, which tells the audience what the picture
means. % At first, this seems to contradict the fidelity of a documentation—
but it is clear that instead of supporting the topos of direct transmission, it
enhances the audience’s faith in the sincerity of the witness, represented by the
narrator’s voice. As long as the level of explanation, which can be ‘artificial’
(i.e. fabricated by the film), is distinguishable from the level of the object, which
needs to be ‘natural’ (i.e. factual), an ‘authentic’ relation between the two can
be established. In conventional documentary, this relation is expected to provide
a clear separation between the observer and the observed, where the diegetic
sound sources are what is observed, and the nondiegetic sound forms a sedan on
which the observer is brought safely to the end of the film.

One might argue that a film can hardly be in control over its interpretation and
the attribution of authenticity is a complicated process. It can be claimed, e.g.
that the differentiation between fictionality and nonfictionality is independent of
the film itself, but is the consequence of an ‘implicit contract’ between viewers
and producers.” Nevertheless, this contract is not always implicit, and it can be
subject to open negotiation. Since its early stages, numerous film makers have
(implicitly or explicitly) made the documentary genre itself a subject of their
work. In this spirit, we may investigate the frontier between the attribution of
artificial and natural, which provides a frame that allows us to reason about how
sound may work in films that attempt to reflect on how authenticity is caused or
fabricated. Taking into account the role of sound in this negotiation, this study
is likely to get involved in the relation between physical acoustics and whatever
falls outside of this category.

% see also: Chion’s concept of the acousmetre [8].
7 9]. See also Chion’s concept of the ‘audiovisual contract’[8].



Artificial, Natural, Historical 63
3 The Sound of Home

[ ...] this feeling of unity and the history and all that ...that’s what we want
to preserve, that’s our heritage, our roots, that’s where we came from, we didn’t
just fall from the sky, that’s our real history [...] without the past we’re nothing,
that’s my opinion anyway. You can’t just go around claiming that we just sud-
denly happened, and here we are, now, and it’s all good and everything that was,
was bad. That’s ...history has taught us ...oh well, that should’ve ...l don’t
want to stray from the point, ...and the logical consequence of all this would be
to build a Local History Museum. 8

Quite similarly to the natural and authentic, the past is an embattled place.
Both objectivity and identity depend on a consent on what has happened so far,
and any dispute about what is real and what is allowed seems to unavoidably
revert to history. Since individual memory as well as the past ‘itself’ are inacces-
sible, external and timeless representations of past events serve as proxies and
educational means to establish a stable notion of historical fact—on the level
of the universal (like the state) or the local (like a family). History as a science
maintains a distinct scepticism toward the idea of consistent history and holds
that the historical is characterized by contingency regarding the past events,
their mediation and their interpretation today.  Regarding individual memory,
a similar prudence has been suggested by psychoanalysis.

Fig.1. A scene from All That We Have, situated on a location of local historical
relevance

8 Helmut Wattenberg, town archivist, transcript from an interview 2002. My omissions
are marked by [...], pauses of the speaker by ....

9 This stance is maybe best illustrated by a historians’ witticism: “The contemporary
witness is the natural enemy of the historian.”
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The documentary All That We Have[10] investigates a typical representation
of local historical identity, a local history museum in northern Germany. Being
a documentary—a classical medium of historical representation—it makes it
a subject of discussion what role film plays, in a more general sense, in the
production of authenticity. This happens at several levels simultaneously; its
subject is the culture of historical representation and formation; at the same
time, it makes documentary film the subject of a critical investigation. This is,
as we will see, where sound plays a pivotal role.

Following a list of important locations that is published in the museum’s book
Lebendige Heimat '° the film is composed of a series of panoramic 360° panning
shots (e.g. Figure 1). The voice off-camera explains the history of the place, why
it is characterized by a series of fires over many centuries, and that, as there are
hardly any historical buildings left, a place of historical identity is indispensable.
In a fluent transition, the male narrator’s voice blends into a female voice,!!
who explains the more recent history of the local history museum itself, which
has been set fire to regularly since the 1970s. The pictures show places that
bear traces of a certain particularity, but obviously fail to present any authentic
‘past-as-past’. While the moving gaze of the camera sometimes gets hold of a
car or a person, we have a particular, but fairly generic outlook.

Inverting the perspective of Kamensky’s previous film Divina Obsesion (1999),
the complete cycles of panning shots constantly follow the theme of a panop-
tic desire: the documentary view is typically presented as all-embracing. While
Divina Obsesidon links this panoramic vision to the history of sovereignty and
enlightenment, 2 All That We Have makes historicity and the construction of
identity a subject of discussion. Reoccurring fires, which make up part of the
history of the town, while simultaneously destroying its traces, lead to a constant
reconstructive activity—this motive is predominant, and instead of naturalizing
this history (the area is indeed windy), the off-camera narration explains that
the fires were usually set on purpose, with various, and partly unclear motiva-
tions. An analogy is drawn between historical identity and the documentarist’s
realism, which converges in the tendencies of materialization and fixation.

As we have seen, ‘natural sound’ in documentary film embeds the observer in
an envelope of a kind of material authenticity. The fact that the terms natural
sound and original sound '? are often taken to refer to the same thing, shows
that the idea of the ‘origin’ is somehow tied to the idea of the ‘natural’. Here,
in the context of All That We Have, this coincidence is questioned and it is
shown to be part of a naturalistic historiography. In order to achieve this, the
film investigates the border between natural and artificial sound, and in order
to be able to abstract from references to origin, it restricts itself entirely to

19 Living Homeland, see: [11].

' The speakers are: Sarina Tappe (director of the homeland museum), Helmut Wat-
tenberg (town archivist) and Volko Kamensky (film maker).

12 Kamensky more explicitly refers to the concepts of panoptic view in [12], where he
links documentary with the institutional and technical history [13,14].

13 Production sound, German O-Ton.
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specifically written sound synthesis algorithms and does not use location sound
recording.'* We will have a closer look at some details of the construction of
this sound track, which are relevant for the discussion of the relation between
the artificial, the natural and the historical. The authors'® followed the strategy
to construct the acoustic situation for each scene in a conversational process
from memory, without listening or analysis of any recordings. Negotiating a
possible reconstruction of a sound memory, each of the acoustic events is an
acoustic portrait, or in some cases a sound icon of what could be called the
phantasmatic sound object. Partly, this results in a kind of hyperrealism, where
each sound is overly clear and separated, an impression that is magnified by
the fact that in most cases one can only hear those sounds whose source is
visible.'® On the other hand, the unity of space is dubious—on many occasions
the physical origin of a sound clearly becomes suspicious (Figure 2). Lacking
clear locality, the attribution of the origin becomes perceivable as a process,
sometimes even as a deliberate choice of the observer. Instead of attempting
to simulate what is sufficient to cause a smooth and realistic impression, All
That We Have plays with the borderline of failure of what may still count as
authentic. Since eventually, what specifies the sound is a program text, we may
infer that the natural itself is a kind of text that is inscribed by the intervention
of an investigation of truth.

4 Sound and Formalism

Artificial sounds have accompanied the cinema from its beginning: The need of a
separate sonic reconstruction of the acoustic scene at least needed to compensate
for the difficulty of location sound recording. This constraint gave rise to a whole
art form that spans from foley to film music in which to a certain degree the dif-
ference between musical accompaniment by instruments and the noise produced
as a location sound replacement became negotiable. Jacques Tati’s oeuvre comes
to mind here, and it is not by accident that his staging of modernity, and its
superposition with acoustic abstraction and ambiguity is so successful.

With the beginning of electronic sound synthesis, the idea of a complete uni-
versality of artificial sounds met with the mysticism of a secret life inside the
electronic circuits; it seemed that everything was possible. In the acoustic narra-
tive of science fiction sound tracks, technical, electronic sound sources converge

14 The algorithms have been implemented in the programming language SuperCollider
[15]. Apart from the off-screen narration, no recorded sound has been used as material
in the soundtrack.

15 The soundtrack was programmed during the year 2003 by Julian Rohrhuber, in
conversation with Volko Kamensky, at the Hamburg Art Academy. It was mixed
down by Alberto de Campo, Rohrhuber and Kamensky at the Academy of Media
Art, Cologne.

6 In this way it could be claimed (in contradiction to Metz) that the impossibility
of off-screen sound is only conventional: Metz had stated a fundamental difference
between image and sound because, according to him, there is no off-camera in sound,
as it always surrounds the audience.
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Fig. 2. An agricultural vehicle is passing a church, a pipe organ is playing inside

with alien languages and robot voices.!” Here, the electronic is seen as a path
that promises the escape from the ordinary. On the other hand, electronic sound
over time became a means to replace the orchestra and mimick physical sounds
naturalistically, which was partly a economical issue (replacing musicians and
foley artists by machines) but also promised the editor or composer to gain more
control over the result.'® The specific efficacy of electronic sound that permits
the extraordinary just as well as the ordinary can be traced to its pivotal position
in the production of evidence: a particular magnetism'? draws the sound into
the image if there is a possible source to be seen; as we have discussed before,
this association is responsible for a significant part of the impression of fidelity.
From the perspective of origination, algorithmically generated sound inserts an
essential rupture here—it doesn’t originate only from a physical sound source
entirely different from the picture’s, like in montage,?° but there is no physical
source to be found at all.

Considering sound synthesis in the context of documentary film, or more
precisely, within a reflection on authenticity construction, we have to take a
closer look at the methods of creating sound with computer programs. Instead

7 See e.g. [16].

8 See e.g. [17].

19 This attraction is not only a spatial magnetism, as Chion describes it in [8, p. 69-
71], but also a causal and material magnetism: the sound becomes embodied and
embedded in the causal structure of the narrative. There is a perceptual basis for this
in everyday experience, sounds and active objects are nearly always synchronous;
thus we readily fuse simultaneous percepts from different modalities into a single
entity with a causal connection.

20 Much of the immersive ‘realism’ of conventional film sound depends on finding good
atmos in sound libraries, unless one has the opportunity to make recordings at the
filmed locations—and the ambience there is appropriate.
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of reducing the computer to a tool that neutrally assists in production, here,
we take the program as something that embodies assumptions about the world
which enter (usually without notice) the narrative structure of a film. All That
We Have especially takes into account the magnetism of those location sounds
with a clear relation to the physical and visual, but also considers the almost
unnoticeable background of ambient sound; in some situations, this could be a
quiet sound of water, leaves or traffic, in others, the complete absence of recording
artifacts like wind noise, of sound coloration due to microphone directivity. In
order to investigate the formation of historical authenticity, it poses the question
of the origin on the level of object formation, including sound synthesis into the
structure of the inner logic of the film, shifting between sonic realism and a clean,
slightly untrustworthy hyper-realism.

This ambiguity of objects and sound sources results from the uncertainty of
the source of actions. Here, electronic sound is a constructed, artificial source.
Who or what is behind this construction? What is the origin of an algorithmic
sound? Generally speaking, algorithmic sound synthesis consists in the compu-
tation of acoustic waves instead of the reproduction of recordings. A computer
program can interpret mathematical or formal methods such as relations be-
tween numbers or other abstract entities as a recipe for the calculation of a wave
form. Since computers have become fast enough, one may listen to the result-
ing sounds while they are calculated, and consequently the author may change
parameters that affect the output in realtime. Some of these resemble sounds
that one has heard before, which may have been of animal or technical origin,
or which may have been caused by other physical processes. The method of cre-
ating these sound does not need to be analogous in any way to these supposed
origins.

Usually, real sound synthesis tries to construct a simplified, but precise model
of a physical situation 2! according to the scientific formalisms that were devel-
oped in order to reason about natural causality. Physical properties like mass,
kinetic energy, material stiffness become parameters in an algorithm allowing
for a synthesis of the vibrational movement of objects. Thus, if we know the
shape of a church bell, for instance, we may reconstruct its sound, and knowing
some properties of a wooden stick, we may reconstruct its sound when hitting
the bell. Once such a physical model has been implemented, typically, its pa-
rameters are controlled from a graphical user interface, setting cue points along
a timeline. Experimentation is done with different parameters of the model, ad-
justing them to their appropriate values. Both the formalism that was originally
used to implement the application, as well as the algorithmic process itself are
not interesting anymore at that point, because on the level of simulation, the
object already exists. While such a procedure causes similar abstraction effects,??
by itself, it presumes the existence of the natural entity on the one hand, and
formally reconstructs the unity of space on the other. In other words, here, the

2! See e.g [18,19].
22 See e.g. [20].
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origin of the algorithmic sound is the simulated object that is mediated through
the timeless mechanism of physical laws.

Since All That We Have attempts to make fidelity a subject of discussion,
the assumption of an existing origin simulated by an algorithm would have been
dissatisfactory. There is no general law for real sound synthesis. 23 It seemed more
appropriate to make the programming procedure itself part of the conversation,
and to discuss changes in the source code and the sound synchronously; thus,
to establish a negotiation between sound impression, program text, individual
acoustic memory and expectation of the algorithmic possibilities. In other words,
there is no model of a supposed material situation that could stabilise the relation
between image and purely formal algorithm, so that there are, for instance, no
parameters such as distance, size or weight that would refer directly to a model.
Also, the whole source code of the program is part of the negotiation, not only
predefined parameters.?*

To achieve this, parts of the program are rewritten while the whole process
is still running, allowing us to hear the result of changes in the text directly
as changes in the sound. This technique of just in time programming 2° is cen-
tered around the abstract relation between a textual representation of a sound
algorithm and the acoustic perception it causes. The absence of a graphical
user interface causes programming to be a formal experimentation, as well as
a conversational literary genre. Due to the interaction on a textual level, the
delimitations of algorithmic cause and effect become part of the discussion and
the paradigm of manipulating a simulation of a given entity is avoided. Nego-
tiating the relation between ‘sound cause’ and ‘sound effect’, between function
and argument, the notion of an object at the source of the sound may thus be
suspended and the causal source is displaced to the algorithmic process and its
textual description. This suspense is not like a riddle, where the author knows the
origin, but veils it by the technical means. Neither is the film simply the product
of the authors’ thoughts. Rather authors and audience alike are drawn into a
process of hypothesising possible constructions of the authentic, of a possible
deviant fidelity.

23 This is not only true for physical modeling, when seen in a cultural context, but
also for automatic problem solving of a more general kind. “When searching for a
solution to a problem with a computer, a function is needed for determining whether
the search is going in the right direction. [...] For art, it is not possible to write
such a function with a computer. Fven humans cannot agree whether a work of
art is successful, interesting, or relevant. [...] For these reasons fully autonomous
composition programs cannot be successful with others or society until the time, if it
ever comes, that computers can be said to be aware of the human relation to art and
the social context of art.”[21].

This procedure shifts conversation into the position of production, which could be
regarded as an affinity to genres like conversational art and fluxus. See e.g. [22].
For more details about the theoretical background of Interactive Programming /
Live Coding in art and science, see [23]. For an overview of different methods and
systems, see [24] and [25].

24

25



Artificial, Natural, Historical 69

Whilst this algorithm (both as text and as process) was an active part of what
caused the acoustic situation, the formalism itself is the result of other situations
though. The algorithmic sound’s origin cannot be ascertained anymore. Depend-
ing on the individual case, it might be a half faded memory of a sound, it might
be the particularity of the formal system, it might be a coding mistake that rang
a bell. Of course these considerations apply to the process of filmmaking itself.
Watching the film, eventually, the question is open once again.
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The Colour of Time
(God Isa Lobster and Other Forbidden Bodies)’

Johnny Golding
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Abstract. The Colour of Time draws one's focus away from the usual predica-
ments in metaphysical time (such as posing it either as‘ahistorical’ or eterna) or as
is found in more ethnographic permutations (as finite, visual, historical). By re-
staging time as a colour (say, strawberry, teal, blue-black), this Colour of Time at-
tempts to move onto that more peculiar terrain of the senses — where the curvature
of the instant, moment, the wave and the dot can (and do) account for the on-going
mutations, morphs, nuances and shifts of discursive practice(s) itself, a ton-
ing/tuning repetition/movement of ‘difference: both revealing and conceding at
one and the same instant. We could also say that these senses, these * curvatures
are the sine quanon for cohesive energy/power. Or in aphrase: ‘thepolitical’. It's
addicate game we are playing, after dl.

Keywords: Time, the senses, memory, dreams, wormhole philosophy, forbid-
den bodies, aesthetics, politics, Heidegger, Einstein, Deleuze, Murakami, Kant,
The Enlightenment, exit, media arts philosophy (MAP), imagination, codes.

"Once, if | remember rightly," recalls our Rimbaud, "my life was a feast
at which all hearts opened and all wines flowed.

One evening

| sat Beauty on my

Knees

-- And found her

Bitter

-- And | reviled her.

| armed myself against justice.

| fled. O witches, O misery, O hatred!
It was to you that my treasure was entrusted!
| managed to erase in my mind all human hopel
Upon every joy in order to strangle it
| made the muffled sound of
-- of the wild beast.

" This poetic was read as a public lecture at DAW 2007 aongside the video “In God We Trust
(the colour of Time/forbidden bodies) by Lucia Marcari (lyrics, vocals) and Dimitrov (music
composition, vocas and instruments). All music/sound/noise is from their hard-hitting opera
"Hip Hop on Bones' (in three volumes), Amsterdam: Kidnap Records, 2005). Their opera score
follows on the tradition of transmitting politically disruptive content/ beat via x-rays (‘'music on
the bones) as one of the only avenues open to avoid censorship in Moscow from the mid 80s
onwards. Earlier versonin H. Guyerlez, Strange I ntimacies, (Istanbul Biennae).

R. Adams, S. Gibson, and S. Miller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 71-79, 2008.
© Johnny Golding 2008
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| called up executionersin order to bite their gun-buttsas | died.
| called up plagues, in order to suffocate myself with sand and blood.
Bad luck was my god.
| stretched myself out in the mud.
| dried myself inthe air of crime.
And | played some fine tricks on madness. [And spring...?]
And spring brought me
The hideous laugh
Of theidiot."

supposing if. Suppose one could dream in one colour only. Would yours be primary,
say red or yellow? Or a more complicated multi-tonal affair, say Viennese Truffle or
Mandarin Midnight Blue? Would the dream-colours enter your mind as pixelated
stop-starts or deekly contiguous morphs? Well, to grasp the delicacy of the matter,
one need only understand one tiny thing: strawberry.

[Interlude 1] ecce homo (this man; this woman; this being; this
One — and no other). Today: today | am part thief, part iron-claw,
transformed in the first instance as a swift and shadowy runner,
skimming the surface of greasy back alleyways with goods close to
hand! Nothing stops me: not sirens, not wounds, not the filthy dirty
air! Nothing impedes my rush! But at the slightest sniff of danger |
can transform! Oh, | can transform into — a blue flower! Or maybe a
nasty coral reef! Or perhaps just some old rusty tractor, digging and
banging and digging some more, same place, same time, same
rhythm. And | think to myself: isn't it just grand how the ground
gives way under my — imagination! Maybe thisis what it means to
colour code time in the age of relativity and technological change? |
want to say yes (but not exactly).

grey-blue (i hold a memory old dream: wor mhole philosophy no. 9). Lessonin how
to make your shadow bigger or smaller irrepective of your own size, light, measure:
‘The first old dream she places on the table is nothing | know as an old dream. | stare at
the object before me, then look up at her. She stands next to me looking down at it. How
isthis an “old dream”? The sound of the words “old dream” led me to expect something
€lse — old writings perhaps, something hazy, amorphous.

‘Here we have an old dream,” says the Librarian. Her voice is distant, aimless; her
tone wants not so much to explain to me as to reconfirm for herself. ‘Or it is possible to
say, the old dream isinside of this.’

| nod, but do not understand.

‘Takeit in your hands,” she prompts.

| pick it up and run my eyes over the surface to seeif | can find some trace of an old
dream. But thereisnot aclue. It isonly the skull of an animal, and not a very big ani-
mal. Dry and brittle, asif it had lain in the sun for years, the bone matter is leached of
whatever color it might originally have had. The jutting jaw islocked dightly open, asif

L A. Rimbaud, Season in Hell, (Middlesex: Penguin, 1962), p. 1; my own spacing.
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suddenly frozen when about to speak. The eye sockets, long bereft of their contents, lead
to the cavernous recesses behind. [...]

‘| amto read an old dream from this?

‘That isthe work of the Dreamreader,” says the Librarian.

‘And what do | do with the dreams that | read?

‘Nothing. Y ou have only to read them.’

‘How can that be? | say. ‘I know that | am to read an old dream from this. But
then not to do anything with it, | do not understand. What can be the point of that?
Work should have a purpose.’

She shakes her head. “I cannot explain. Perhaps the dream-reading will tell you. |
can only show you how it is done.”?

brown and black. What happened, say, before al known time (linear, multiple or oth-
ewise)? {} {Thereisnoanswer}. Having said that, perhapswe could call this‘no
answer’ (In general we are using italics for emphasis rather than ‘quotation marks.” In
your case since your piece is a little more poetic than most there may be good reason to
use ‘quotation marks' rather thanitalics. I'll let you be the judge) (if we are not, that isto
say, goingto call it ‘God’ or ‘Jah’ or *Allah’ or ‘transcendence’ or the Unsaying or Dead)
a kind of slent mass of anti-space/anti-matter/anti-energy? Eingtein caled it a kind of
‘cosmological stases' which occurred if one took the logical probability of high density
dynamic relativism to its nth degree: at some point there would have to be stasis, despite
an ever-expanding universe. If one stayed within traditional physics and mathematics,
this conclusion was a logical impossibility (to have an ever-expanding universe and, as
well, cosmological stasis). Rather than throwing out the entirety of general relativity
theorem, Eingtein, instead added what is called the ‘fudge factor’ — he couldn’t prove
what he was saying or its impossible conclusions, but, by al rights, cosmological stasis
made sense (it just unprovable sense).

To put this dightly differently, his ‘resolution’ suggested that not only was there not
exactly ‘nothing’ or ‘void' or ‘lack’ before there was a‘ something’, but given the curva-
ture of time-space ‘itsdlf’, this ‘nothingness’ had a kind of shape or fold, we might nowa-
days cdl it a kind of blackhole elsawhere, filling in the gaps, as it were in our
ever-expanding universe.  (And if you think this is strange, how much more so to find
out — as was recently recorded by satellite technology — that these ‘anti-matter black-
holeswhistle, and do so in the key of b-flat. B-flat?! Who knew?

greenish brown. Immanuel Kant proposed a curious feature to the ‘age of reason’,
which distinguished a certain kind of reason from that of, say, the ‘dark ages'. It was not
so much that suddenly a whole group of people awoke in unison and ‘saw the light’ at
2.15pm on an otherwise innocuous Tuesday afternoon; nor for that matter, that prior to
‘modernity’, there was only chaos and confusion. Rather, he proposed that the corner-
stone of the Enlightenment rested on one's ability to know that one could ‘exit’ (and,
bonus points, how and when). Thiswas a crucia sense of what was meant by ‘reason’ —
now stripped of its cold, instrumental, arithmetical and, not to put too fine a point on it,
sterilised (and therefore) pure logic. Indeed, this ‘exit strategy’, was not only corrosive,

2 Haruki Murakami, “Shadow,” in Hard-boiled Wonderland and the End of the World,
translated from the Japanese by Alfred Birnbaum, (London: Vintage/Harvill Press, 2001), pp.
58-9.
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impure, restless; it was no longer considered as the end point of an otherwise rather hard-
pressed life (‘end point’/ exit strategy’ otherwise known as. death). Tossing out ‘linear
logic', this dynamic (or as he would cal it: the mathematical dynamical) was the very
core of lifeitslf.

To put this dightly differently, the ability to ‘grasp’ (a) that life was (is) ‘ movement’
in al its good, bad and indifferent sorts of ways, and (b) that movement as such was the
sine qua non for setting the limit, i.e., the differentiation between the ‘that which was
from the ‘that which could be'; meant also that knowledge-reason-power-movement-
graspability could be (and was) ‘inhabited’, and more precisely till, could be (and was)
inhabited by being human.

blue-nosed hue to the greenish brown. Apart from the many long-winded conse-
quences filtering out of this ‘age of reason and enlightenment’ inhabitation, came a shift
in what it might mean to be an artist. Hitherto, an artist was rather like a vessal through
whose body-hand flowed the cregtive eye, taste, energy — and whim — of God. But now,
now if it were true that creativity was no longer the providence of God { but might also be
connected to or produced by one’s‘own’ (dynamic version of) reason — one which lay at
the very core of being human —} meant, that the human-artist-type-being did not smply
or only conduct or trandate the word/vision/spirit of God neatly onto canvas, sculpture or
sound, but that he or she was a Creator, too (or anyway, might be).

Now, it would be one thing — one not too bad or awkward a-thing, given this trgectory
— if the artist was never quite as good as God; but what if, what if the artist were better?
An imprisonable offence, held without bail, to be sure. And so entered the first of many
techni-coloured ‘fudge factors' to political, philosophical, scientific, aesthetic and ethical
‘reason’: how to sguare the wildly expanding journeys to which inhabited reason might
lead — pathways which would take one way beyond the horizon's of one's own worldly
worlds — how to square this with the cultural fermentations, beliefs and common senses
of the day. Perhapsit was best just to say, asit was said in the Book and &l sewhere: that
man could only ever approach God, but not become or (dare it be suggested) exceed,
God.

[Interlude 2] ecce homo (this man; this woman; this being; this
One — and no other). Today | must tell you: | am part thief, part
iron-claw, transformed in the first instance as a swift and shadowy
runner, skimming the surface of greasy back alleyways with goods
close to hand! Nothing stops me: not sirens, not wounds, not the
filthy dirty air! Nothing impedes my rush! But at the dlightest sniff
of danger | can transform! Oh, | can transform into — a blue flower!
Or maybe a nasty coral reef! Or perhaps just some old rusty tractor,
digging and banging and digging some more, same place, same
time, same rhythm. And | think to myself: isn’t it just grand how
the ground gives way under my — imagination! Maybe this is what
it means to colour code time in the age of relativity and technologi-
cal change? | want to say yes (but not exactly).

mud-coloured brown. Perhaps not so surprisingly, Heidegger steps up to the plate.
In his *Question concerning Technology'’ and, later, in and amongst his two lectures
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Identity and Difference®, he reframes the problem in two ways. First, he makes the
rather clever, if not sweeping observation-as-truth that we have entered the ‘age of
Technology’, in the same way that one enters the atmosphere of life itself. That isto
say, no one's decision to enter (or not) is required, expected or asked after; one is
simply ‘entered’. Oneis ‘in’ and ‘of’ and ‘linked to’ technology; where this ‘in’ and
‘of and ‘link’ with this ‘age’ (caled technology), names the ‘limit-as-
multiple/dynamic-inhabitation’, (echoes of Kant and the Enlightenment notwithstand-
ing) rather than echoing any nod toward the instrumentalised logics of the yes/no,
‘either/or’ limit to truth, history, beauty, time.

Second, and intimately connected to the first proposition, identity, meaning, truth, in-
deed art itself, no longer resembles a discrete entity or atomised dot, similar or not to God
or His vessdls, but exists only by virtue of a kind of ‘bridging relation’ between, as he
puts it ‘little (b)’ being [entities] and ‘Big (B)’'[the ‘out there'] Being (b:Being). The
human ‘sdf’, to the degree to which there is ‘a sdlf, is precisaly the expression of this
synapse, the name of the now ‘inhabited’ yet ‘unsayable’ presence; a kind of bridging
event, a kind of truth, replete with time as a kind of bridging relation of absence (pres-
ence) and space (as the absence of time) or asthe more familiar phraseology would put it:
b:Being as the ‘ event of appropriation’; where the grasp is nothing other than the multiple
logics of ‘techne’ at the very moment of their ‘enframing’.

black gold. All goes well for Heidegger, until he tries to disengage completely from
Metaphysics (particularly from the metaphysics of the teleological and diadectical vari-
ety) in order to make a stronger case for logics of sense and imagination. Now, not to get
too caught up in the entire sordid tale of how he attempts (and fails) to get beyond this
epistemological brick wall, suffice it to say, that because his analysis till requires akind
of ground (ontic) to knowledge; that is, a kind of a “groundless ground”, he is brought
right smack-dab face-to-face with the quasi- mystical onto-theo-logical Godhead haze
Itself. That isto say, and to put it dightly differently: with the Heideggerian move, we
get the nuance, the fluidity, the multiplicity — of Time or Being or Identity or Difference
— we just also get our Father, who, at it turns out, is not just, in heaven, but is, indeed,
everywhere (and nowhere) at the same time, al the time, before Time, during Time and
even after Time. Thrown into the bargain, (or thrown out of it depending on perspec-
tive), we get a whiff of sensuous logics, but without getting closer to way(s) in which
those logics inhabit a body, any body as body — via, say, their colours, smells, injuries,
laughters, horrors. This may not be such abad thing if one wishesto hang on to God, for
whatever reasons (security, faith, can’t-come-up-with-any-better-argument, mysticism),
but what if, what if one is not quite ready, in the bargain, to give up, for that (dubious)
security, the hard won right of habeas corpus (there shal befthere is ‘the body’), espe-
cidly if it's your body imprisoned, madeill, dead.

bruise. Like the predicament of time itself and its implications around bodies, ethics,
methods, pathways, aesthetics, politics, art, it would be equally unwise, even for a mo-
ment, to ignore what has gone into and continues to go in to the bruise. Far be it from me
to raise the old political battle cry: What is man? and What is man to become? For to do

3 Martin Heidegger, Question Concer ning Technology and Other Essays, trans and intro by
W. Lovitt, (New York: Harper and Row, 1977), pp. 36ff, and | dentity and Difference, trans
by Joan Stambaugh, (New Y ork: Harper and Row, 1969).
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so might awaken the old spirit-ghosts of metaphysics; it might bring in through the bath-
room window, the old problem of ‘telos’, with its sniffy sense of perpetually unfolding
gods, grounds, trgjectories, transcendences, totdlities, concepts, dialectics and the like.
On the other hand, perhaps it is not so completely absurd, at least whilst in the gummy
time-span between logic and the senses to give pause for a thought or two around what it
might mean ‘simply’ to be human; that is, if one could indeed get away from abstrac-
tions, romantic, practical, utopian, humanistic or in whatever key they might appear.
(And yet! | would like to say, in the context of this unsaying: we have yet to be relieved
from the thorny problem of being human — at least in al its non-universalizing pluraized
garden varieties).

turquoise. For the question becomes (or indeed, aways has been): how does one
account for the condition of life, including one’s own life, its harshness or coolness?
the thicknesses of its blood, the tones of its savagery, the levels of its anger, the sever-
ities of its crime? What about the simple joke? Or what makes a joke ‘simple’ ? What
about the complexities of the ‘garden variety’ everydayness of, say, sexua assault? Or
the low levels of authoritarian dogma cleverly disguised as bureaucracy? What about
mediocrity? “God is a Lobster, or a double pincer, a double bind,” speaks the Deleuze
+ Guattarian tongue.* A plurality of the One that is several at the same instant; at the
same duration; the same place; the same rhythm, breath, content, remark; a kind of
viscerally disembowelled geography which nevertheless remains contiguously embod-
ied, infinitely expanding, deeply disruptive, morally suspect and a little bit monstrous.
Like Bataille, the sacred and profane rub up against the mediocre; but unlike Bataille,
its syntheses, intensities, values can be discarded, de- and re-terroritorialised, disem-
bodied and re-configured. And it does so by putting forward an ethics, an aesthetics, a
stylistics of existence.

[Interlude 3: ecce homo (this man; this woman; this being; this
One—and no other). Havel told you? Today, | am part thief, part
iron-claw, transformed in the first instance as a swift and shadowy
runner, skimming the surface of greasy back alleyways with goods
close to hand! Nothing stops me: not sirens, not wounds, not the
filthy dirty air! Nothing impedes my rush! But at the dightest sniff
of danger | can transform! Oh, | can transform into — a blue flower!
Or maybe a nasty coral reef! Or perhaps just some old rusty tractor,
digging and banging and digging some more, same place, same
time, same rhythm. And | think to myself: isn’t it just grand how
the ground gives way under my — imagination! Maybe this is what
it means to colour code time in the age of relativity and technologi-
cal change? | want to say yes (but not exactly).

blood red. We might wish to call this ‘colouring’ a kind of economy: one caught in the
nether regions of memory, mneumonic logics. noda points and rhizomatic relativities; a

4 G. Deleuze + F. Guattari, “3. 10,000 B.C.: The Geology of Morals (Who Does the Earth
Think it is?), A Thousand Plateaus (V. 2 of Capitalism and Schizophrenia), trandated by
Brian Massumi, (Minneapolis: University of Minnesota Press, 1988), p. 40.



The Colour of Time 77

kind of webbing or weave, lacing the zeroes and ones of life and time, except this weave
contains no matter, no volume, no weight — though it still makes a * something’ tangible,
systematic. without resorting to a closed (binaric) system or any overt tangibility. Picture
this: picture a child’'s game, well-known in its immediate sense of dysfunctionality writ
large: the game of ‘musical chairs.®> For purposes of establishing a common memory
databank, shal | recap the game asfollows: a series of chairs are set in aline with one too
many participants for the amount of given chairs. A gun goes off, the music begins and
the children run round the chairs frantically attempting to be near this or that chair so that
when the music stops — suddenly, and on the wrong beat — they must grab and sit on said
chair (Rule#1). The gameis already skewed, we all know this from the start: one player
will aways-already be caught without a chair. The one ‘caught out’ when silence de-
scends, well, they must exit, stay at the sidelines, or go somewhere else. (Get lost: Rule
#2. The gameisrepeated, until there are only two participants and one isolated chair l€ft.
| never liked this game, whether or not | managed to be victorious with the one remaining
trophy chair. Who cares about the chairs anyway? | was aways more curious about the
play of the game. (This curiosty meant that | always played to the bitter end this silly
little game).

pepper. “Evacuate the premises, immediately!” Not an unusual statement these days,
plausibly announced by bomb-squad police or other suitable candidates, say: market
mechanisms, imminent bad weather, morality gatekeepers, losers at musicd chairs. for-
get the exigtential questions of life (why? why me? and so on) for, quite remarkably, the
netty, bitty ‘practical’ everyday problems of trandocation, displacement and other forms
of decay will suddenly flash before you, with only micro-seconds to spare; micro-
seconds in which a decision must be taken and enacted. This flash/decision/enactment
can be broken down by way of the following set of interrogations. what would you grab
at the very moment of decisive indecision and chaos? That which is close to hand or that
which holds the most sentimental/ memory value? or that which is lightest (or al threg)?
Some kind of technical equipment, say, a mobile phone or your computer laptop (should
you have one); extra batteries? A strong pair of shoes? Water? Second set of questions:
Where do you go? Do you run ahead as a herdsman?, asks Nietzsche, Or turn into apillar
of salt, asdid Lot' swife?

violet. And how would you get to where you wish to go (assuming there is no direct gun
to your head or cattle car waiting)? How do you get to where you want to go especidly if
you are not certain where you wish to go, or for some other reason, cannot get there, say,
because you may be suffering from a certain degree of short-sightedness. (Because in
that case, you cannot say to yourself, says Wittgenstein, ‘look at the church tower ten
miles away and go in that direction.’)°

beige. So, how will you be able to read/interpret the rules of the game, if and when you
‘arrive’ (wherever that ‘arrival point’ may be)? — irrespective of whether the language

® Remarkably, this game of ‘musical chairs' is known to children in Germany as ‘the road to
Jerusalem’. | leaveit to you to deduce the obvious.

® Ludwig Wittgenstein, Culture and Value, edited by G.H. Von Wright in collaboration with
Heikki Nyman, trans. by Peter Winch, (Oxford: Basil Blackwell, 1980), p. 1e.
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spoken appears (or even is) the ‘same’ language, say ‘international/exchange English’ or
even ‘art’ for example. What codes of identity or identities must you somehow embody
or occupy, or be seen to occupy, in order to ‘communicate’ ? What will be lost in tranda-
tion? Or found -- by way of Rosetta stone hieroglyphics? How will the differences al-
ready encumbering your life, surface as explanatory nodal points or clusters of meanings
(say around race, sex, class, age, nationality, eating habits, drug use or varying disloca
tions within and between these idands of identity and difference). Which battlegrounds
will you choose to stand upon, or be forced to stand upon? How will you ‘fit in'? By
bowing and scrapping, cap in hand, hoping the ‘flaws” won’t be noticed; or by boldly
going where angels dare not tread? Will you fal prey to the assumption ‘people are the
same everywhere' (whereby we return to the Eternal 24 hour relay race of mobility,
blood and death compelling your every move)? Or will you fall prey to the loop of musi-
ca chairs, trophies notwithstanding? Where will you buy your milk? Pleasure your
body? Rest your eye? Get dental and medical? Share your joke?

dark teal. Riddle of the seven sphinxes: what then lies between the supposed rarefied air
of genius and the ready-made unity of ‘common’ sense? An ambitious (socia) climber
might think of bridges to their hilltops, and answers. networking! But perhaps the
answer is closer to adose of wilful conceit and its maligned offspring, doubt, experimen-
tation. But then this arrogance requires a certain kind of faith, a certain kind of compul-
sion, a certain kind of certainty, say about one's own ability to know [the whatever]
whilst simultaneoudy accepting that one must take the leap ‘out there’ for no other rea-
son than that it must be done [now]. A strange kind of juridical move, this oddly disci-
plined sense of self, this mastering of several-selves without implanting asingular self as
master; a risk-taking without dwelling for an instant on the possible disasters of what
might happen ‘if’ the knowing might have been gathered from a whole series of mis-
guided judgements or parochial rumours or community standards. A certain kind of
conceit, thiskind of faith — Kierkegaard might call it: acertain kind of trembling.

sky blue. [or the uses and abuses of knedling]. Perhapsit is safer to say that faith and
trembling have more to do with the necessity to submit — and not only that! but to know
how and when, without knowing “why” exactly, and without knowing to whom or even
to what one ‘kneels. On the other hand, perhaps this kind of faith has nothing to do with
kneeling or any other form of submission, and I’ ve just been carried away with trying to
explain what happens when | sniff out the uncharted paths in a manner according to my
custom, especially when night stealths towards day: the stillness of air! the light! the
dew! the quietness of tone! the possibility to connect a this with athat! Perhaps what |
am mentioning has only atiny micro dice to do with submission — but | mention it any-
way, for no other reason than that the combination of light, and touch, and sound, and
smell compels me to inhabit my body differently; now aligned/maligned with a stranger
series of curiogities, hungers, expectations, promises, threats. This has very little to do
with losing (or conversely, with finding) ‘my’ sdlf. It's a peculiar submission; perhaps
even a peculiar mastery — this gutter-ground gift, this instant eventness of desire and
pleasure and discipline and wandering: this holy place of the bended knee. (But perhaps
| am confusing the formal requirements of Philosophy and Art and Religion with their
bastardised cousins, greed, hunger, curiosity, doth).
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[Interlude 4] ecce homo (this man; this woman; this being; this
One-and no other). Perhapsit is best to tell you now: today, | am
part thief, part iron-claw, transformed in the first instance as a swift
and shadowy runner, skimming the surface of greasy back alley-
ways with goods close to hand! Nothing stops me: not sirens, not
wounds, not the filthy dirty air! Nothing impedes my rush! But at
the dlightest sniff of danger | can transform! Oh, | can transform
into — a blue flower! Or maybe a nasty coral reef! Or perhaps just
some old rusty tractor, digging and banging and digging some more,
same place, same time, same rhythm. And | think to myself: isn't it
just grand how the ground gives way under my — imagination!
Maybe this is what it means to colour code time in the age of rela
tivity and technological change? | want to say yes (but not exactly).

It is adelicate game we are playing, after all.
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1 Overview

We lived once in a world where the realm of the imaginary was governed by
the mirror, by dividing one into two, by otherness and alienation. Today that
realm is the realm of the screen, of interfaces and duplication, of continuity
and networks. All our machines are screens, and the interactivity of humans
has been replaced by the interactivity of screens.

— Jean Baudrillard, "Xerox and Infinity."[1]

The future is interactive... at least that is the theory. And while the theory itself is not
new, the screen through which it is rendered most certainly is. The new screen... one
among possible many, and yet despite the many it is the impossible one upon which
the interactive future will manifest.

But there are other new theories as well, other speculative fantasies of constituted real-
ity, which is also to say of an imaginary so implausible that it remains, by necessity,
forever un-provable... and forever un-disprovable too. This is the imaginary gone techno-
logical, the ghost in the machine is also behind the screen, waiting and watching for
moments of reality interrupted. For it is within the interventions of technology that the
interactive imaginary waits to be discovered.

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 80-97, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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“Behind the Screen” is, in this spirit, an exploration of the consequences of imagi-
native technological use, with an emphasis on the ways in which artistic mobilization
of screen technology impacts on the interactivity of contemporary living. Drawing on
the installation series of the 2007 Interactive Futures symposium, this paper is an
attempt to engage the imaginary possibilities offered by artistic technological use — a
theoretical exploration of the critical imaginary potential of new media artwork.
Loosely brought together under the theme of “The New Screen,” the Interactive Fu-
tures symposium featured works by artists, performers, programmers and academics
from around the world, brought together for the critical, aesthetic and intellectual
exploration of the technological future.'

2 Fauna of Screens

We live in a time of prophetic manifestation — a fateful time of mythology revived, of
legend resurrected, of imaginary beings walking among the rest of us, unnoticed,
unassumed, unaknowledged. The mirror has been broken, and the revenge of ancient
times past is upon us again.

In those days the world of mirrors and the world of men were not, as they are
now, cut off from each other. They were, besides, quite different; neither be-
ings nor colours nor shapes were the same. Both kingdoms, the specular and
the human, lived in harmony; you could come and go through mirrors. One
night the mirror people invaded the earth. Their power was great, but at the
end of bloody warfare the magic arts of the Yellow Emperor prevailed. He re-
pulsed the invaders, imprisoned them in their mirrors, and forced on them the
task of repeating, as though in a kind of dream, all the actions of men. He
stripped them of their power and of their forms and reduced them to mere slav-
ish reflections.[3]

It was Jorge Luis Borges who inscribed this history of the mirror people, of the battle
between the mirror and the flesh, of the traumatic banishment that was the result of an
overzealous silvery aggression. The story continues to say that there will come a time
when, bit by bit, the mirror people will cease to follow the dictates of flesh, when
their reactions to our human gestures will begin a life of their own, a day where a
strange new light will begin to penetrate its way into the minds and bodies of human-
ity. Such a day has arrived. The mirror people emerge again, only this time the story
is a little bit different.

For, while we may have won the historical war, one might also observe that we have
become strangely reliant on our silver prisoners, strangely vain in our obsession with
their opinions, strangely bound to them no less than they to us. The mirror people may
be trapped behind the mirror, but it is we who have been screen-captured, archived, saved

! Interactive Futures 2007: The New Screen was organized and curated by Steve Gibson, Julie
Andreyev and Randy Adams, and was held in Victoria (Canada) from November 15 - 17,
2007 [2].
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and reanimated. Before the world has even come to terms with reflection as a techno-
logical phenomenon, reality has gone electronic; the mirror people have discovered a
slipstream into the realized imaginary. Indeed, the mirror has gone digital — the new
screen behind which our already precarious relationship to reflected knowledge suddenly
becomes yet more malleable, yet more unreliable, yet more unfamiliar. Digital self-
image: behind the mirror lives the imaginary — a race of screen people that return our
gaze with the seductive look of completed fantasy. Without ever having left the reflected
sanctity of their private abodes, they have already infiltrated the world of flesh. Manifest
imaginary — a sign that behind the screen there is another world, and one that no longer
feels a need to passively follow the dictates of a human real.

And so, to engage the myth of the mirror turned screen, six stories, six iterations of
the technological imagination, six installations from an participatory present that,
taken together, also provide new strategies for creative engagement in our emerging,
interactive future.

2.1 First Iteration: Circumstantial Evidence
(Reflections on Their Circumstances by JiHyun Ahn)

[Their Circumstances] is an experimental interactive animation, which intro-
duces a new way to watch animation. It has non-linear structure in both me-
dium and story. It combines videos and flash with actionscripts. All movies are
put together in flash and through the actionscripts programming code, people
can see more than two angle shots simultaneously, select the chapters and the
video segments and create their own storylines. Also there are dynamic anima-
tions in flash itself so the animations in videos and those in flash interact [with]
each other, crossing the frames. This frame means not only the literal frame
object in my work but also the boundary between the linear video work and the
nonlinear flash interactivity.

—JiHyun Ahn [4]

On a screen, the story waits. Or perhaps it is the characters in the story who wait. But
this much is sure — until the human hand hits play, the story sits idly by, bored, waiting —
sleeping as only a console can do. And yet, once the hand hits play, the scenario is re-
versed. Bound at the console, it is the human body that completes the narrative circuit,
waiting to be shown what comes next — or what came before — until the next chapter ends
and it's time to click through again.

Their Circumstances is a short story about the ghost of a girl who has lost her leg, and
a family who finds itself unwittingly implicated in both the death of the girl and the con-
sumption of her missing leg. It is also a Flash animation, presented in split-screen narra-
tive that, every so often, requires one to click the flashing icon in order to proceed to the
next segment of the story. Amidst this architecture, a compelling mixture of photogra-
phy, cut-outs and animated drawing complete the low-tech aesthetic, at times grotesque,
at others provocative and even humorous.

And yet, there is more at play here than the simple multi-task story line which presents
each character in his or her own version of the narrative. There is even more here than the
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Fig. 1. JiHyun Ahn. Their Circumstances. Interactive Flash animation, 2007. Courtesy the
artist.

simple stop and go demands of minimal interactivity. Here, in fact, we find a techno
logical allegory presented with the full force of an animated macabre. This is not Georges
Bataille's "Story of the Eye," but in many ways what the two share is an obsessive fasci-
nation with the seduction of technological violence.” This — this story of the leg — is at
once cannibal and cannibalized, as if Ahn sought to push to the limits the shared French
etymology: jambe (leg) and jambon (ham). And this is not by accident.

It was Paul Virilio who made the assertion that technological engagement is dis-
abling to the human body, a prescient precursor to Ahn's illustrated version.[7] Fit-
tingly, the recurring mantra of this piece — "give me my leg" — finds an analogue in
the structural demand of the piece itself. For while this is the story of a girl who loses
her leg, one immediate effect of console-based interaction such as that mobilized in
Their Circumstances is the immobilization of our legs too. Cannibalized by the very
screens we watch, then fed this virtualized flesh back through our eyes themselves in
what Jerry Mander would call the "ingestion of artificial light."[8] Electronic
Breatharians,” we are hooked up to this violent consumption matrix, playing along as
Their Circumstances become our own — a circumstantial dance, a ritual sacrifice that
mirrors the digital sacrifice of electronic living.

2 "The Story of the Eye is a novella written by Georges Bataille that details the sexual experi-
mentation of two teenage lovers, and their increasing perversion. The imagery of the novel is
built upon a series of metaphors which in turn refer to philosophical constructs developed in
his work: the eye, the egg, the sun, the earth, the testicle." See: [5] and [6].

? Breatharianism is a philosophical/religious tradition in which believers claim they are able to
live without food by optically ingesting sunlight for a period of time each day.[9]
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Fig. 2. JiHyun Ahn. Their Circumstances. Interactive Flash animation, 2007. Courtesy the
artist.

2.2 Second Iteration: Facebooks and Monkey-Cliques
(Reflections on Why Some Dolls Are Bad by Kate Armstrong)

Why Some Dolls Are Bad is a dynamically generated graphic novel built on the
Facebook platform. The work assembles a stream of images that match certain
tags and dynamically mixes them with original text in order to produce a per-
petually changing narrative. Users who subscribe to the application in Face-
book can capture pages from the graphic novel and save, reorder, and distrib-
ute them. The novel engages themes of ethics, fashion, artifice and the self, and
presents a re-examination of systems and materials including mohair, conta-
gion, Freudian tension, perspex cabinetry, and false-seeming things in nature
such as Venus Flytraps.

— Kate Armstrong [10]

You have a friend invitation from a bad doll, a mad dash for face-shifting with the
singular condition that you subscribe before reading. Assuming you already have a
face, of course, you can then begin your own accumulation of digital page-captures.
Archive while you can however, for if instead you click next, that which came before
will leave, never to come back again. Apply yourself to the application, for some
assembly is required to choose your own adventure from the wealth of possible mani-
fest randomness.

Why Some Dolls Are Bad is a graphic interface in which seemingly random images
are mashed up with short, aphorism-like textual instances. The resultant flash-card
displays can be saved or discarded, collected for their arbitrary manifestations of-
meaning or absurdity, or dismissed as digital detritus. Less, perhaps, a simple artwork
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How | adore vague and insufficient forms of speech!

points.

Fig. 3. Kate Armstrong. Why Some Dolls Are Bad. Facebook application, 2006. Courtesy the
artist.

and more, one might suggest, a meta-artwork of sorts, it is also not unimportant that
this piece lives among the social networks of Facebook, creating in its own right a
sub-network of users with nothing else necessarily in common. Here, the distinctions
between tools and products, applications and instances, meld and blur as contingent
and contextual interaction form the signs of the digital day.

In this frame by frame encounter it is also noteworthy that the narrative too is con-
tingent, contingent in this instance on our own ability to speculate on possible connec-
tions between images. While it is, of course, understood that the content is pulled
from a spectral database of one sort or another, this piece reads as a thousand mon-
keys — not on a thousand typewriters, but instead armed with digital cameras and
keyboards — embarking on the quest to write, not just any book but here the book of
dolls and faces.* Or perhaps it is even more metaphysical still, and these monkeys are
trained — coders and hackers — writing the very applicability of one click to the next:
the shortest distance between two pages is not the mouse-click but the monkey-click
itself. Or, yet still, perhaps it is we who are the monkeys after all, the bad dolls are
separated from the good by the efforts they themselves put towards establishing narra-
tive patterns within the randomness of graphic occurrence.

* The 1000 monkeys on 1000 typewriters is a popularized version of the infinite monkey theo-
rem which states that "a monkey hitting keys at random on a typewriter keyboard for an infi-
nite amount of time will almost surely type a particular chosen text, such as the complete
works of William Shakespeare."[11]
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It's conceptual, surely. Someplace between faux and
fantabuloso?

His fascination with the horse was contagious.

Fig. 4. Kate Armstrong. Why Some Dolls Are Bad. Facebook application, 2006. Courtesy the
artist.

It is as if this piece is a literal manifestation of N. Katherine Hayles' digital dialec-
tic of pattern and randomness, sign of the electronic times but also signifier of the
new face of interactivity.” Digital continuity and digital interruption; if you don't like
a page swap it out for another. It was Kierkegaard who asked if it was ever possible to
return to the same city twice, but it is Armstrong who asks if we can even ever go
there once. In an age of perfect digital memory, of undo functions and coded, reliable
and repeatable patterns, Why Some Dolls Are Bad challenges these tenets of digital
living by splicing the urge to capture with the faceless disappearance of all random
pages not deemed worth archiving. And in this a Facebook metaphor too, as social
networks monkey-clique up to avoid the uninvited, the Facebook challenge: you can't
be friends with people you don't know, and you can’t be a good doll if you have bad
intentions.

2.3 Third Iteration: Babelling Identities
(Reflections on Photocollagen by Chris Joseph)

Photocollagen [is] an installation [that uses] the screen to channel a digital
Prometheus, remixing the artists and presenters of Interactive Futures 2007 in a

3 According to Hayles, "an infusion of noise [i.e. randomness] into a system can cause it to
reorganize at a higher level of complexity." See [12].
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continuously (d)evolving chimera: a virtual identity mashup in perpetual
motion.

— Chris Joseph [13]

They say that blurred boundaries are a sign of technological living, but one might
wonder how literally this is meant? From face to face — the face of another, or of parts
of oneself. I'm told I have my father’s smile, my mother’s eyelashes, my grandfa-
ther’s hairline. Little of my face, it would seem, is mine alone. But then again I rarely
see my own face — if anything it is the more unfamiliar side of things. If I had chil-
dren I'd not see myself in them; instead I'd be left wondering how their faces managed
to appear as part of mine.

Fig. 5. Chris Joseph. Photocollagen. Digital remix video, 2007. Courtesy the artist. Photo
credit: Garth Rankin.

Photocollagen is an identity-injection, or perhaps just the opposite — an identity-
diffusion — projecting fragments of faces into a digital whole. And yet the whole is
full of holes, as is demanded by a coded display that flirts with the novelty of pre-fab
design. Who puts the "I" in identity, or is this the iDentity of Apple-inspired aesthetic
seduction? A little bit of harvest goes a long way, paradoxically seeding the projected
future at same time. If you try hard you might catch a glimpse of your own face —
here or there — somewhere within the changing image of Babel turned digital flesh.
But this is important, for such a manifestation is either reducible to a coded nov-
elty-value display or it actually matters that these image segments still, in some way,
reference the flesh from which they came. It is as if Zeuxis went to remix film school
and his legendary portrait — in which the eyes and nose and ears of all the most desir-
able women were combined to make the most beautiful painted image [14] — has in
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fact turned manifest, projected in real-time for the world to see. But imagine, then, if
your face was not included, if you did not make the literal live action cut, surgically
denied your place among the beautifully interactive others. For this is not mere pho-
tographic or video-based collage — this is collagen, the wrinkle-defying, age-reversing
digital solution to the problem of time itself. But consider the remix here as more,
perhaps, than just a random ordering of partialities. The order matters, and whether
this "I" is for isolated or ironic or indifferent makes all the difference. Or is the "I"
actually an eye — or a one: "1 of 7" might read the Star Trek sign, a trite but appropri-
ate metaphor for identity gone democratic.

Fig. 6. Chris Joseph. Photocollagen. Digital remix video, 2007. Courtesy the artist.

Between the poles, then, of democracy and vanity, Photocollagen mobilizes
both the generosity and the alienating idiosyncrasy of collective identity formulae.
It is we who look at the projection, but what looks back is a crowd — replete with
an appropriate multiplicity of proliferating metaphors: from the collective recogni-
tion of a cultural mirror turned digital to the magic mirror of temporally arrested
multiplicity. Explicating Marshall McLuhan's famous insistence that the content of
a medium is always another medium, Photocollagen reverses the aging process on
collective facial existence, paradoxical self-placement for a digitally remixed
documentary world.[15]
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2.4 Fourth Iteration: Self-imagining Otherwise
(Reflections on Frontera by Lilia Pérez Romero)

One of four randomly chosen characters observes the spectator from a crystal
screen. From its pose and the framing of the shot, it seems to be waiting to be
portrayed. The character will carry on like this until the spectator touches the
screen. Then, it will come out of his immobility responding with the same ges-
ture, placing its hand and gaze on the user’s hand, following any route it fol-
lows. Trapped in this small sequence of gestures that reminds us of The Inven-
tion of Morel, by Adolofo Bioy Casares, the portrayed character meets the real
one at an instant of simulated communion, which expresses both the will for
communication and the impossibility of it actually happening.

— Lilia Pérez Romero [16]

Fig. 7. Lilia Pérez Romero. Frontera. Interactive multimedia installation, 2007.Courtesy the
artist. Photo credit: Gerhard Haupt & Pat Binder.

A gesture of generosity: reach out and touch someone... but what if they then seek to
touch you back? The digital feedback loop is complete. We have realized our other-
ness, or rather we have had it realized for us. Ironic isn't it? How we can go through
life thinking we know ourselves best when, in the final analysis, we must ultimately
realize that our own image is among those least-encountered moments of optical rec-
ognition. Case in point: to see someone else mimicking us, well that makes perfect
sense. If it were we ourselves, well that would be nonsense; a private bathroom fan-
tasy of early morning living, preparation for entry into the world, but not actually part
of the world proper... mirrors never are.

Frontera is a simple screen with a complex — though familiar — message: we are
not ourselves. And, if we had never encountered a mirror we perhaps would never be
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the wiser. Is it the figure who is trapped within the screen or we who are trapped on
the outside? Either way works, of course, for in both instances it is not ourselves we
see. Like the encounter with one's voice on the answering machine — an unfamiliarity
that is disjunctive because we expect ourselves to sound a certain way. And when the
voice is distinctly not ours? Well, it should come as no surprise that we still find it
foreign.

Jacques Lacan always insisted that the mirror-stage was that which formed the ba-
sis of self-consciousness, yet he could never have know the trap he was setting.[17]
His was an analogue world, and while he insisted that the mirror gave us the fantasy
of ourselves as another, even he — perhaps — would be shocked to see his own private
fantasy digitally realized. But isn't this also the story of the story — the meta-story —
upon which Frontera is based? For what is The Invention of Morel if it is not, in fact,
the story of a reality machine — first perfected by Lacan, then reinvented both by
Casares and Pérez Romero as a time-machine of dislocated otherness.’ Indeed,
Frontera is a first-generation version of Hans Moravech's final fantasy’ — not yet the
downloadable brain, but at least the interactive — forever interactive — ghost of one's
very own image, left to respond ad infinitum to those visitors the future might bring
one's way.

Fig. 8. Lilia Pérez Romero. Frontera. Interactive multimedia installation, 2007. Courtesy the
artist. Photo credit: Garth Rankin.

8 The Invention of Morel (also called Morel's Invention) is a novel by Adolfo Bioy Casares in
which a fugitive on a deserted island encounters a reality-machine that depicts simulated peo-
ple who seem real.[18].

7 On the question of Hans Moravech and the drive towards an accessible, downloadable con-
sciousness, see [19].
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But that, ultimately, is because we have already gone far past Lacan. We are not
bound by the mirror-stage — not anymore. The screen-stage of contemporary living is
what allows for these virtual touchings, these selves with irreconcilable images, these
walking and talking identities with faces that are not theirs. We needn't imagine the
impact of seeing our actions repeated exactly by another — this is not fantasy, it is
more common than even our mirror gazing histories. Is it we who watch the people in
the screen, or the other way around? Surveillance cultures abound, and it is perhaps
worth reinforcing that without such live-action screen captions we might never be
able to cross the frontier; the virtual barrier collapses and finally the screen touches
back.

2.5 Fifth Iteration: Digital Dreams and Delusions
(Reflections on Slip/host by Fiona Bowie)

This installation features an immersive video, sound and sculptural installation
that shifts between two parallel worlds. The installation takes its inspiration, in
part, from the social realism of Ed Keinholz’ State Hospital, an immersive tab-
leau that the artist completed in 1966, and also the sparse caricature landscapes
of the popular British television series Teletubbies. An eccentric host of char-
acters in Slip/host includes the The Big Lump, the Gargantuan Head and Two-
Headed Moon.

— Fiona Bowie [20]

It's one thing to see someone else's face and name and body and clothes, but to actu-
ally see inside someone else's head? Slip of the tongue or of the mind, slippery
dreams of televised being. And the scale matters too, for every dream is a cosmology
and every delusion a reality, simulated or otherwise. The world outside is also inside
the screen, projected fantasies replace communal hallucinations, consensual or not,
the low-tech high-tech mish-mash reveals not a big brother but merely some brother's
big head. Fantasy dreams of having things as they seem quickly grow old when the
screen gets its way.

Slip/host is a multi-layered installation, combining objects, images, ideas and envi-
ronments into a delirious aesthetic mashup. In one room a series of roughly con-
structed models point to the difficulties of digital dirt; a series of objects charting the
visually familiar cosmological loop wherein a solar system turns into a molecule and
grows again to repeat. In the background a man eats chicken, while dreaming of eat-
ing chicken too — a looped delusion of insatiable satisfaction. In another room, a blue
room lit with projected light, a giant head waits, sometimes watching but more often
speaking slow words loosely collected around, it seems, a theme of disappearances.
And this is more than metaphoric.. it is, in fact, theatrical.

But such is — it might be insisted — the case for all narrative in a digital era. Spec-
tacular or delirious, it seems, are the only two options; everything else is predictably
analogue. But that makes sense — if sense is what is required. Or perhaps it is just the
inverse, and it is the disappearance of sense that is the first sign of digital cosmology,
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Fig. 9. Fiona Bowie. Slip/host. Multimedia installation, 2004. Courtesy the artist. Photo credit:
Garth Rankin.

the first sign of an incommunicable imaginary that always flirts and fluctuates between
fantasies of otherness and the realization that such fantasies have disappeared into their
own living realities — challenged most precisely by becoming real. It is an updated ver-
sion of a more ancient story, a story of fragile delusion — the story of a digital Don Qui-
xote who, instead of charging at windmills-turned-giants, prefers to satisfy itself with
dreams of roast chicken.® And there is much at stake in the status of living dreams such
as these, for it is not merely a scale shift that occurs when the imaginary finds its appetite.

Between, then, the constitution of delirium and the awareness of disappearance,
Slip/host is a paradoxically candy-coated dystopia, soft-spoken aggression turned
back on itself, internally multiplying, virally growing into a permission of a different
sort. For under the signs of these digital dreams, it is the constitution of private fan-
tasy turned public-display that is the default action script for worldly participation.
One must add reality to the list of creatures rendered extinct by technology,” slipped
out of the projected future, for only delusion can be properly hosted. But this is what
happens anyways when the screens emerge — for only screens are capable of repre-
senting that which otherwise exists only in the privacy of our own heads. We have
come full circle from screened stages to screened worlds, a digital universe that has
made its way into our molecular flesh.

8 The story of Don Quixote concerns a Spanish land owner who (mistakenly) believes himself
to be a knight and tours the countryside seeking adventure. Among his delusional encounters
is a battle with windmills that Quixote believes to be malicious giants.[21].

° One segment of Bowie's script has the narrator listing names of animals claimed by extinc-
tion.[22].
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Fig. 10. Fiona Bowie. Slip/host. Multimedia installation, 2004. Courtesy the artist. Photo credit:
Garth Rankin.

2.6 Sixth Iteration: A Digital Analogue
(Reflections on Scenes from the House Dream by David Hoffos)

Through my installation work I have sought to reveal and examine the sources
of illusion found within genre movies, theme park attractions, museum dis-
plays, 19th century parlours and 20th century living rooms. The evolution of
my work has been a steady process of accumulating and inventing techniques
and devices and then applying and refining them. Over the course of more than
40 installations my work has developed step-by-step from simple, stand-alone
film/sculpture pieces into complex, immersive, multi-channel environments. A
few of the techniques and devices that characterize my work include: film and
video projection onto cut-outs, large miniature scenes, mirrored boxes, phan-
tom figure illusions, ghost video glass effects, cineramas, homemade video
projectors, and curtained entrances.

— David Hoffos [23]

The magic of ghosts and apparitions has been incanted, brought back to haunt and
enchant a digital world. In a darkened room, sensory deprivation aside, the imagina-
tion wanders on its own, only here there are already illusions in play before the
imaginary even gets there. Soft sounds of ocean tides beckon, and out the window one
looks out onto a lookout — a meta-lookout whose seductive vista compels the instant
creation of one story or another. For there are many stories that might emerge from
such a dream, not the least of which waits in the corner — someone is on the inside
watching, and the optical deferral process continues its holographic intrigue. This
new screen is analogue, though no less digital for its magical dream.
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Fig. 11. David Hoffos, Scenes from the House Dream, Bachelor's Bluff (detail) 3-channel
video, audio and mixed media installation, 2005. Courtesy the artist and Trépanier Baer. Photo
credit: Garth Rankin.

Scenes from the House Dream is a low-tech audiovisual installation with high-tech
dreams, lucid dreams of holographic proportion, manifest as a window onto another,
equally delirious panorama. A hole cut in the wall of a darkened room frames an
elaborate series of models, projections and illusions, whose combined effects yield a
3D scene of a man standing on a cliff, overlooking a lighthouse. In the back corner is
a life-sized projection of a woman, waiting inconspicuously for the viewer to turn,
mistaken first for real, then revealed as part of the dream itself. Not merely trompe
l'oeil, this is a full body delusion of delirious manifestation.

It also matters that we are implicated in the story, not merely as points of perspec-
tive but also as reflective surfaces for the interplays of projection, refraction, decep-
tion and attraction. We are part of the dream, haunting the house itself but also com-
pleting the perceptual loop. This House Dream is a hyper-screen — more real than real
— a screen seen from the other side, and from inside the screen the dreamhouse
dreams. But something happens when we encounter a technological immersion of this
magnitude, something corporeal that extends from optical illusion, as if to prove to
our forgetful minds that bodies and eyes are still — even in a digital world — related in
some way. Or perhaps it is just the opposite and it is precisely a technological incor-
poreality that we here encounter. It is not merely the digital that deceives, says the
dreamhouse, nor merely bodies that dream. Instead, these dreams are both embodied
and disembodied as only a technological paradox would allow. Nothing intensifies
corporeal awareness like sensory deception.
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Fig. 12. David Hoffos, Scenes from the House Dream, Bachelor's Bluff (detail) 3-channel
video, audio and mixed media installation, 2005. Courtesy the artist and Trépanier Baer. Photo
credit: Garth Rankin.

Consequently, if there was any doubt that the mirror people and those of the screen
are of the same ilk, it is in the House Dream that this question can be resolved for
once and for all. For the new screen is a two-way mirror, always allowing for the
manifest imaginary while declaring in no uncertain terms that these projections are
more than merely holographic. A digital dream-time, without apology: here it is the
house that dreams us, peppered ghosts'O that emerge from the darkened room to rejoin
the realm of the digitally living.

3 Behind the Screen

And so, behind the screen? Well, behind the screen there is nothing.. not anymore.
And anything too — it can be no other way. There is no wall behind the screen, for
walls are merely signs of an unsuspended real — a non-interactive future. Nor can
there be darkness, for darkness is simply the sign of the screen turned-off — a non-
interactive present. Instead, behind the screen there is always whatever we choose to
see, or not to see — and that is, ultimately, the question. Deception aside, or perhaps

!0 Pepper's ghost is an illusionary technique used in theater and in some magic tricks. Using a
plate glass and special lighting techniques, it can make objects seem to appear or disap-
pear.[24]
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front and centre, the technological delusion is real. The screen people have stepped
through, and our reality like theirs has doubled in the process. For when dreams be-
come real, when the screen becomes real, we find ourselves in another of Borges'
imaginary tales. This time it is the story of the dreamer and the imaginary that was
always his home, even though he didn't always see it that way:

With relief, with humiliation, with terror, he realized that he, too, was but
appearance, that another man was dreaming him.[25]

While these samplings of new screens — these dreams among many — are not exhausted
suspensions of imaginative interaction, they are nevertheless more than mere instances of
what the interactive future might hold. There are, of course, multiple other examples to
consider, each worth its own weight in imagination, each of which initiates an interactive
future of its own, each of which asks after the engaged potential of interactive living, and
each of which insists in its own way that the — imagination like the very future itself — is
only ever as active as personal engagement allows. The new screen is worn on the inside
— imaginative interaction to the power of dream.
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Abstract. Trandliteracy is the ability to read, write and interact across a range
of platforms, tools and media from signing and orality through handwriting,
print, TV, radio and film, to digital socia networks. The term is derived from
the verb "to tranditerate”, meaning to write or print a letter or word using the
closest corresponding letters of a different alphabet or language, and today we
extend the act of trangliteration and apply it to the increasingly wide range of
communication platforms and tools at our disposal. The concept of trandliteracy
is embedded in the very earliest histories of human communication, providing a
cohesion of modes relevant to reading, writing, interpretation and interaction.
This paper examines new media through the lens of transliteracy.
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It would be difficult to imagine the contemporary Western cultural landscape without
that "white or silvered surface where pictures can be projected for viewing"* - a sur-
face which can be found everywhere from the very smallest platform (mobile tele-
phones, watches etc) to the largest (see for example the building-sized projections of
artists like Rafael Lozano-Hemmer?). However, although they are now ubiquitous in
many parts of the world, screen-based media are highly dependent upon the availabil-
ity of certain technologies. Furthermore, screen images cannot be understood unless
the viewer possesses a specific set of cognitive and cultural literacies. This paper
examines new media through the lens of a new analytical perspective, trandliteracy.
Trangliteracy can be defined as "the ability to read, write and interact across a
range of platforms, tools and media from signing and orality through handwriting,
print, TV, radio and film, to digital social networks." As a behaviour, it is not new—
indeed it reaches back to the very beginning of culture—but it has only been identi-
fied as a working concept since the Internet allowed humans to communicate in ways
which seem to be entirely novel. As a working concept, it grew to fruition during
discussions among the Production and Research in Trangliteracy (PART) Group at the
Institute of Creative Technologies (IOCT), De Montfort University.® This paper owes
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3 Production and Research in Transliteracy http://www.transliteracy.com
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much to the first peer-reviewed and collaboratively written article on trandliteracy,
published in December 2007 by First Monday, one of the first openly accessible peer-
reviewed journals on the Internet and founded in 1996.[1]

The word itself is derived from the verb tranditerate, meaning to write or print aletter
or word using the closest corresponding letters of a different alphabet or language. This
of course is nothing new, but tranditeracy extends the act of tranditeration and applies it
to the increasingly wide range of communication platforms and tools at our disposal.
From early signing and orality through handwriting, print, TV and film to networked
digital media, the concept of tranditeracy calls for a change of perspective away from the
battles over print versus digital content, and a move instead towards a unifying ecology
not just of media, but of all literacies relevant to reading, writing, interaction and culture,
both past and present. [1]

In December 2007 The New Y ork Times published Twilight of the Books, an article
by Caleb Crain outlining the possible consequences of a decline in reading. Using Proust
and the Squid by Maryanne Wolf (2007) as his main source, Crain concludes that:

If, over time, many people choose television over books, then a nation’s conversa-
tion with itself islikely to change. A reader learns about the world and imagines it
differently from the way a viewer does; according to some experimental psycholo-
gists, areader and a viewer even think differently. If the eclipse of reading contin-
ues, the alteration is likely to matter in ways that aren’t foreseeable.[2]

Since we are currently immersed in that unforeseeable transition, it is indeed difficult
to imagine how literacy will change, but the distinctions between the roles of reader and
viewer described above are already becoming blurred because most people are fluent in
both perspectives and adopt them interchangeably as the medium or cultural moment
demands. Thisistranditeracy.

Crain a0 reports that Wolf makes a detailed neurobiological argument that reading
and orality wire our brains differently, and that this wiring powerfully influences the
amount of processing power we have available. She contends that it is possible to "read
efficiently a script that combines ideograms and phonetic elements, something that many
Chinese do daily" but that the Greek alphabet helps readers reach efficiency sooner. The
example of Chinese literacy is an interesting one, since the current expanson of Chinais
fast making Mandarin the world's second language, after English. "It's daunting to learn,
epecidly for Westerners, because of the tones used in speech to shift meaning—to say
nothing of the thousands of characters that must be memorized to achieve true literacy."[3]
Could Mandarin, with its complex character sets, transform our concept of literacy?

The popular Western view of literacy is that it is about the consumption of plain
text. The Central Intelligence Agency Factbook, for example, defines a literate person
as someone who is "over the age of 15 and can read and write."[4a] In 2005 CIA
researchers used that definition to calculate that 82% (3,576 million) of the population
of the world (87% of men and 77% of women) were literate at the time of the count.*

4 Of the remaining 18% (785 million individuals) two-thirds were found in only eight countries:
India, China, Bangladesh, Pakistan, Nigeria, Ethiopia, Indonesia, and Egypt, with extremely
low literacy rates concentrated in three regions, South and West Asia, Sub-Saharan Africa,
and the Arab states, where around one-third of the men and half of all women were classified
illiterate.
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Thisimplies that 18% (785 million) of the 2005 global population aged 15 or over at
that time were unable to read and write. But this does not mean that the 18% are un-
able to understand screen-based content, and indeed we have no clear definition of a
screen-literate person.

The CIA Factbook also offers some useful information about mobile telephony, re-
porting that by 2005 the number of mobile phones in the world had grown to almost
double the number of landline telephones and to more than double the number of
Internet users.

Mobile phones 2,168 million
Landline Telephones 1,263 million
Internet Users 1,018 million

(2005 CIA Factbook)[4b]

In the USA, Wired Magazine reported in December 2007 that the year was likely
to "go into the books as the first year in which Americans spent more money on cell
phone services than traditional landlines. " Allyn Hall, consumer research director for
market research firm In-Stat, reported finding "a huge move of people giving up their
land line service atogether and using cell phones exclusively."[5] North Americans
have benefited for many years from the luxury of free local cals on landline tele-
phones, but for numerous users el sewhere around the world, especially those living in
countries with limited technical infrastructure, the landline telephone has been out of
reach. Early dial-up Internet systems, dependent on the landline for connection, suf-
fered equally from unreliable networks and frequent power outages. But today’s 3G
phones make it possible for people in countries with limited access to landlines, Inter-
net hubs and electrical power to bypass some of the technical problems and access the
Internet viaa simple cell phone.

So what does this mean for the screen-literate user? Mobile phone screens are till,
for the most part, alargely unsatisfactory technology, and most have a limited capac-
ity for displaying sophisticated multimedia, so it would be safe to assume that the
majority of mobile phones around the world are used principally for voice and, to a
lesser extent, for text. And in terms of literacy, a simple level of numeracy is all that
is needed to remember and key in a number. Plus, of course, mobiles can be used in
any language whose character set is supported by the unit. In other words, the literacy
required to use a mobile phone is probably well below that of the CIA definition—
"over 15 and able to read and write."

Isit reasonable to speculate that there is an overlap between the 785 million illiter-
ate individuals and the 2,168 million people who use mobile phones? If so, what are
the implications for text-based and screen-based literacies? In trandliterate terms,
mobile phones, with their facilitation of culturally-based orality and the opportunities
offered by their screens to those who can barely read and write, might be seen to per-
mit a return to a cultural norm where humans share collective knowledge without the
use of reading and writing. This might seem a transgressive notion, but humans have
only been reading and writing for a very short time in our history. The philosopher
Socrates, for example, eschewed learning to read and write in a culture where such
practices were unusual, and believed that the fixed nature of writing limits thought
and enquiry. In the Phaedrus we read that in 370BC Socrates asserted writing was an
aid "not to memory, but to reminiscence" providing "not truth, but only the semblance
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of truth." Readers would, he said, "be hearers of many things and will have learned
nothing; they will appear to be omniscient and will generally know nothing; they will
be tiresome company, having the show of wisdom without the reality."® It is interest-
ing to place Socrates complaints about reading and writing alongside the charge of
graphocentrism currently being levelled at Western agencies engaged in trying to
colonize societies such as those found in the Brazilian rainforests. Marilda Caval canti
writing about the Asheninka tribe observes:

The Asheninka traditional form of education (includes) planting rituals (and) living
in communion with nature [ ] school and schooling are thus just (a small) part of
the whole discussion on public policies. [ ] As the indigenous teachers say all the
time, they are teachers full time, all day long wherever they are. They go hunting
and fishing with their students and their families. [6:320]

In this tradition of holistic education, the Asheninka recognize the importance of
literacy but not its supremacy, and so they assign the use of literacy to certain nomi-
nated individuals. They say:

Asour traditional system of life does not internally depend on writing, we are edu-
cating just afew people to make contact with other societies. We are also educating
teacher researchers to record our history, to get them involved in our present politi-
cal organisation, to get them to help us maintain the cultural world of the people,
making the old and young people aware and opening up an issue of reflection
about writing so that we don’t override our culture. [6:322]

Textual literacy has become so ingrained that it has reached the point of invisibility
in Western society, but in tribes such as the Asheninka culture is learned and passed
on via an interwoven accretion of images and stories:

Everything we use has a story; each drawing has a long and comprehensive story.
Each drawing which is passed from one generation to another is our writing; each
little symbol has an immense story. As one learns a drawing, one learns its origin,
who taught it, who brought it to us. [6: 322]

Such people, versed in oral and visual history, may privilege a literacy focused on
multimedia rather than on text, and might prefer to access it via a mobile phone in-
stead of a computer or book as part of a tranditerate lifeworld in constant process. A
lifeworld, a concept first introduced by philosopher Edmund Husserl as "L ebenswelt"
(the world as lived) and later developed by Maurice Merleau-Ponty, is the combina-
tion of physical environment and subjective experience that makes up everyday life.
Each individual’ s lifeworld is personal to them, as Agre and Horswill describe:

Cats and people, for example, can be understood as inhabiting the same physical
environment but different lifeworlds. Kitchen cupboards, windowsills, and the
spaces underneath chairs have different significances for cats and people, as do
balls of yarn, upholstery, television sets, and other cats. Similarly, a kitchen affords
adifferent kind of lifeworld to a chef than to a mechanic, though clearly these two

5 Of course, it isimpossible to ignore the fact that Plato did exactly this when he transcribed the
conversation between Socrates and Phaedrus as it was taking place under a plane tree by the
banks of the Ilissus.
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lifeworlds may overlap in some ways as well. A lifeworld, then, is not just a physi-
cal environment, but the patterned ways in which a physical environment is func-
tionally meaningful within some activity. [7]

The trandliterate lifeworld is highly subjective, diverse and complicated. It is not
one kind of place, but many—an ecology that changes with the invention of each new
media-type. So what are the "patterned ways" of the complex lifeworld of transliter-
acy and how are they meaningful? Trandliteracy occurs in the places where different
things meet, mix, and rub together. It is an interstitial space teeming with diverse life
forms, some on the rise, some in decline, expressed in many languages in many
voices, many kinds of scripts and media. One way in which we might create an image
of the patterns of our lifeworlds is to map them via the networks we form and the
ways in which we move around them.

Fig. 1. Structural Holes[84]

Professor Ronald Burt proposes a theory of structural holes (above), suggesting
that people with connections across the spaces between networks are more prone to
have good ideas than people in densely interconnected but closed networks. The focus
of Burt’'s research has been on business networks but it can be extrapolated to many
other kinds of networks. For example, in this diagram, Robert is based in the same
network as James, but Robert has connections with other networks whereas James
does not. Burt writes:
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Robert is an entrepreneur in the literal sense of the word—a person who adds value
by brokering the connection between others. There is a tension here, but not the
hostility of combatants. It is merely uncertainty. In the swirling mix of preferences
characteristic of social networks, where no demands have absolute authority, the
entrepreneur negotiates for favourable terms. Structural holes are the setting for
such strategies, and information is the substance of them. [8b]

The concept of trandliteracy can take us to a possible next step. If the holes are the
setting, and information is their substance, what are the holes themselves like? We
have a clear picture here of the networks but there is only emptiness between them, as
if Robert is flying over the structural hole rather than acting within it. He does not
inhabit the tranditerate space, but simply moves through or acrossit. His alegianceis
to the networks, specifically Network B, not the space between them. In the view of
Toby Moores, CEO of a company, Sleepydog, which makes computer games for
Sony, the information which gathers in these spaces is " content which has escaped its
container"—that is, content which no longer has a use in the networks to which it was
once attached—and which in turn is fragmenting into smaller and smaller elements.
Today, an increasing number of individuals are not tied to any single network but

Fig. 2. Transliteracy in the network®

® Thomas, S. Diagramming transliterate spaces (Production and Research in Trandliteracy).
Retrieved 21:35:56 7, 2008, from http://www.hum.dmu.ac.uk/blogs/part/2007/09/diagram-
ming_trandliterate_spac.html
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float freely in the space between them, and this shifting mutating area in constant
evolution—this trandliterate lifeworld—is where they are most comfortable. So there
needs to be another person in this diagram. Let us call her Jill.

Jill works with content that has escaped its container. She exists in the structural hole
itself and, in fact sheis probably the person who introduced Robert to the people at A, C
and D in the first place. She is a freewheeler, a consultant or some such, maybe she lives
out of a suitcase, or perhaps she lives out of Facebook, or possibly she stays in one place
and people cometo her. But what makes Jill different from Robert isthat sheis aperma-
nent resident inside the structural hole. Tranditeracy is the place she calls home. Not
everyone is comfortable in trandliterate space. It is transient (of course). It is uncertain,
confusing, overwhelming, and frustrating. One often feels like an amateur, and aways
dightly out of control. Furthermore, as Burt has noted, structural holes have a natura
drift towards closure, and this closure is often facilitated as part of a transition. But there
is no danger of reaching a moment where al networks are joined together becauseit isin
the nature of the beast that new holes are continually opening up.

This shifting sand quality is an integral feature of the essentially estuarine tranditerate
environment, where each new tide brings different transformations, so perhaps structural
holes should be viewed as oceans between continents—teeming, thriving, nutritious
zones of innovation and transformation.

Caléeb Crain ends Twilight of the Books with a surprising observation. "There is no
one looking back at the television viewer," he writes. "He is aone, though he, and his
brain, may be too distracted to notice it." This connects with a reference earlier in his
essay to a"YouTube-fuelled evolution away from print and toward television." But the
move is not towards television, which some say is in decline, but towards the broader
concept of a screen. And screens today, whether on public art, or YouTube, or the cin-
ema, and even, increasingly, the TV, are dl about not being alone. Screen-based public
art is often designed as a spectacle, fuelled by the crowd as audience. YouTube was
never just about the technology to upload movies, but about sharing—the comments,
ranking, and aggregation tools are all essential components of the experience. Cinemas,
of course, have aways been collective, and today TV is moving in the same direction.
Not only do television shows spill out onto the web and mobile phone, but there are also
increasing numbers of socia networks based around new kinds of viewing patterns. See,
for example, interactive TV like the Finnish show Accidental Lovers [9], where viewers
can influence the unfolding drama by sending mobile messages to a system that triggers
on-screen events based on the keyword recognition; internet sites such as Joost [10]
which offers over 20,000 shows free of charge and encourages viewers to create their
own channels, invite their friends, and blog about their viewing, and applications such as
MediaZzone' s[11] recent betatest of Socia TV which provides chat windows for viewers
during live streams, along with ratings, comments, blogs and other tools.

According to the Institute for the Future, California, transliteracy is a "disruptive
innovation" which presents challenges that will shape the way we think of teaching
and learning in the context of the open economy. In their view, "developing trangdliter-
ate creative production practices and communication across multiple platforms repre-
sents a sensory and cultural explosion that will frame new kinds of experience and
knowing."[12a] In a 2007 report The Future of Learning Agents they propose, "trans-
literating socia and creative life implies new social and political understandings as
new relations of creative production emerge. Collective authorship and collective
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intelligence are modes of active learning and discovery that present new dynamics
between individuals and groups with respect to knowledge. Roles of authority and
expertise shift when information and experience are created and aggregated in blogs,
chat, and online group discussions lists. Ownership of content in a remix context, and
for a public audience, present new ways of understanding ideas, knowledge, people,
and perspectives."[12b] Thisis born out in the work of researchers like Marc Prensky,
who wrote in 2007: "While some teachers do embrace the kids' technological world,
those teachers who are fearful of being unable to engage a generation of students used
to technological advances often attribute their own failures, such as the loss of control
implied in integrating tools that they know relatively little about, to untruths such as
lack of attention span and Attention Deficit Disorder on the part of students. In ex-
change, students observe their teachers' lack of fluency with modern tools, and view
them as ‘illiterate’ in the very domain the kids know they will need for their future—
technology."[13] And screens are an essential part of that technology.

We live in aworld of multiple literacies, multiple media and multiple demands on
our attention. Each of these is complete in itself yet we do not experience them indi-
vidually, we synthesize and mould them to our needs, and in a world where an inex-
pensive webcam and headset can enable multimedia communication in any language
the trandliterate screen plays a vitally important role. Tomorrow’s users may not wish
to spend time learning to read, but they may well be open to a few tutorials on how to
use Skype.
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Abstract. Failure to preserve, migrate, and archive digital performances, art-
works, literary expressions, hyperlinked resources, and interactive experiences
created for the new screen—as well as the connections between their multime-
dia components, the texts, the images, the coded mechanisms that drive their in-
teractivity—threatens their survival as markersin our collective artistic, literary,
and cultura heritage. Digital archiving focuses on the preservation, presenta-
tion, and addition of value to such digital works. Several models are presented
for how digital archiving for the new screen might be undertaken. Questions
posed begin a discussion of how to both create and archive artifacts of the new
screen, especialy given itsincunabular, ever-evolving display state.

Keywords: digital archiving, digital media, new media, preservation, presenta-
tion.

1 Introduction

Current day digital media artists are producing media rich artworks, environments,
performances, and installations featuring computer distributed media elements—
graphics, moving images, sounds, shapes, spaces, and texts that have become com-
putable [1]. Many such artifacts are produced for what is being called "the new
screen” [2], as a way of critiquing the traditional rectangular format and determined
interactivity of more traditional screen-based media.

Artists, writers, filmmakers, developers, educators, and theorists are experimenting
with new modes and models of visual interfaces and narrative structures. Less consid-
ered, arguably, is digital archiving: the preservation, presentation, and addition of
value to performances, artworks, literary expressions, hyperlinked resources, and
interactive experiences created for the new screen.

The International Council for Scientific and Technical Information (ICSTI), in a 1999
study, positioned digital archiving as the long-term storage, preservation, and access to
information born digital (that is created and disseminated primarily in eectronic form) or
for which the digital version isconsidered to be the primary archive [3].

As is the case with technologies and methodologies that constantly evolve at an
accelerated rate, assumptions often overlay implications for future theoretical stances
and methodological practices, not to mention the future definition(s) of what consti-
tutes best practices. Such is the case with digital archiving.

R. Adams, S. Gibson, and S. Miller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 110-119, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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1.1 Assumptions

Most fundamentally, one assumes the new screen speaks to digital media, or digitaly
encoded objects, their shapes, colors, sounds, or behaviors composed of discrete samples,
and described using a mathematical function subject to algorithmic manipulation [1].

Second, although historically digital media have been viewed, synthesized, or ma
nipulated via computer devices with their de facto interface—the cathode ray tube or
liquid crystal display computer screen—the new screen utilizes, and in some cases re-
quires, different display technologies or surfaces, including the human body. Whereas the
traditional computer screen was usually hardwired to its power and display source, the
new screen can be, and is, wireless, remote, telepresent. In short, the new screen does not
have to be, and in many cases clearly is not, the traditional computer screen.

Third, the new screen is increasingly capable of contextualization in a variety of
ways. Mobile telephony, handheld devices with computing and other capabilities, global
positioning technology, electronic kiosks, holographic posters, motion tracking environ-
ments, Computer-Assisted Virtua Environments (CAVES; 4-wall or 6-wall), multi-
screen and surround projections, among other current and evolving complex display
systems, provide new (and different) screens on which to display digital media.

Findly, discussion of the new screen collapses an understanding of its newness with
respect to other media into an understanding of its state-of-the-art in terms of function
and design. As a result, one speaks of the newness of a medium or technology in refer-
ence to older, no longer state-of-the-art versions of that same medium or technology [4].

Thus, the new screen is an upgrade of the previous screen state, resulting from tech-
nological or practica/artistic application of new abilities or techniques.

1.2 Out with the Old

Such advancements in state-of-the-art often orphan, abandon, or make obsolete previ-
ous states, casting aside the old in favor of the new. That which is classified as obso-
lete certainly forms a basis for newer, more current states. But the loss of digital art-
works or interactive information resources as a result of their no longer current state-
of-the-art is, arguably, a heavy priceto pay for the sake of newness.

And therein is the rub. Failure, or inability, or disinterest, to preserve, migrate, and
archive current artifacts of the new screen—as well as the connections between their
multimedia components, the texts, the images, the coded mechanisms that drive their
interactivity—threatens their survival as markers in our collective artistic, literary,
and cultural heritage.

2 Archiving: Why?

In the face of such losses, archiving digital artworks and information resources produced
for the new screen becomes a legitimate, even essential, concern for severa reasons.

Variable Nature. First, new digital media may be seen as communicative, aesthetic,
and ludic instruments. As Anneli Sundqvist notes in the introduction to a special issue
of Human IT that focuses on the impact of information communication technology on
long-term preservation and conservation of documents and artworks, ever-evolving
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technologies provide new methodologies of preservation while simultaneously
challenging the principles for preservation.

Information technology has added new dimensions to the concept of re-
cords and to archival practices. For thousands of years the medium for
records creation was stable and physically tangible, and thus the han-
dling primarily concerned keeping order in aliteral sense. Then from the
middle of the 20th century, first microfilm, audio recordings, and later
computer technology, have challenged the foundations of both practices
and principles. The new technology has made an enormous proliferation
of records possible, often in susceptible formats of short duration. The
concept of a record as a fixed entity and of the archive as a definite as-
sembly of closed records is questioned. This touches upon the intricate
issue of the relation between technology and social change [5].

Ephemeral Nature. Second, the advent of the new screen and its ephemera nature
forces scholars, critics, and others to admit that production of work (whether textua or
visual or auditory) cannot be studied in the future using methodologies of the past since
the basic material evidence—manuscripts, drafts, working notes, correspondence, jour-
nals—may not be available for artifacts whose native state is born digital.

Virtual Native States. Third, artifacts born digital may not be uniformly accessible
because of the virtua nature of the new screen. As Matthew Kirshenbaum has noted, the
computer isa"universal machine," designed to emulate other machines through its utili-
zation of various software programs. One software program turns a computer into a so-
phisticated print production machine. Another turns a computer into a video or audio
production studio. By opening different software programs a computer can become mul-
tiple and totaly different virtual environments[6].

Software is either congtantly evolving (driven by both technological advancements
and economic impetus), or it disappears from the marketplace and creative paette be-
cause it no longer meets the requirements of corporate profit. In either case, the newest
version, or the lack of the same, orphans artifacts and creates a perpetually incunabular
state with the new replacing the old. Thus, arguably, digital media or artworks are only
netive, or in a natural state, when evoked within the context of the program with which
they were originally created. In fact, some new media artifacts are so closaly linked to
specific software and hardware that they cannot be used outside these specific environ-
ments[7].

One example is Christy Sheffield Sanford, the first Virtual-Writer-in-Residence at
trAce Online Writing Center, housed at Nottingham Trent University 1995-2006, and the
author of numerous Web and print works. Sanford, in an interview in Frame Journal,
bemoans the loss of some of her Web work due to the demise of the Netscape browser
after its sde to America Online. While a film or video is fixed, she notes, Web work
depends on hardware and software not only for viewing, but for its very existence. With
no browser to view the work, essentialy, and practically, the work no longer exists. Up-
dating hardware and software in order to keep their work current with continually evolv-
ing, or disappearing, browser specifications is, Sanford says, beyond the financial means
of most digital artists[8].



Digital Archiving and "The New Screen” 113

One should also add the element of time to Sanford's comments. Beyond lack of fi-
nancial means, the time necessary for constant upgrading of one's work can lead to a
techno-exhaustion and a curtailment of creative work.

Mideading Sense of Permanence. Fourth, setting aside massive Electo-Magnetic Pulse
(EMP) or loss of electrical power as external factors, there is nothing inherent in a com-
puter that makes its artifacts susceptible to corruption or disappearance. The result is a
potentially mideading sense of permanence of digital works created for the new screen.
In fact, digital storage media, like more traditional storage technologies, are fragile, easily
corruptible, or atered. And, as aready noted, new state of the art contexts may render
certain digital storage media unreliable, or smply inaccessible.

Waveor Particle. Finaly, the new screen may exhibit, simultaneoudly, different charac-
terigtics, a dtuation similar to the so-caled "Wave-Particle Duality," a long-running
debate within the field of quantum mechanics that questions whether the nature of light is
that of a wave, or a particle, or both simultaneously. A specific nature, either wave or
particle, can be determined through close examination. But, such close examination, in
determining the nature of a particular state, disrupts the possibility of observing the other
state, and thus the ability to satisfactorily answer the debate's central question.

Like light, the new screen exhibits two seemingly contradictory states ssimultaneoudly.
Rather than wave or particle, however, the new screen may be conceived as both artifact
and production, always changing, evolving, under going fluid mimetic, viral, cybernetic
elaboration. To focus on one state, however, may preclude the opportunity for participa-
tion in the other.

To summarize and project forward, many of the current applications and artistic ex-
pressions for the new screen may soon be unavailable, or worse, forgotten, as the new
screen becomes something else even more new. The constantly evolving, incunabular
state of the new screen and its digital native artifacts require new thinking about archiv-
ing if these artifacts are to be preserved for the future. Such new thinking will be impor-
tant in order for today's art to provide inspiration for tomorrow's artists.

3 Archiving: How?

Most simply, digital archiving may be considered as an endeavor similar to that of the
traditional brick-and-mortar art museum: to function, on one hand, as the adaptive site of
public education and democratic access, and, on the other, to serve as an enduring and
sacral repository for precious objects[9].

The challenge is how to develop and maintain digital archival contexts that not only
make sense but more importantly aid in understanding the nature of the work preserved,
especialy for those viewers/readers/interactors unfamiliar with such endeavors. Asked
another way, the question is: How to preserve, present, and add value to digita artifacts
so that they provide benefit for broad audiences?

Several models suggest themselves.

Hypertext-Hyper spatial M odd. One example is the now familiar hypertext-hyperspatial
model that promotes interactive connections between words and data. In this model one
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clicks at certain points upon a seemingly flat landscape of information and zooms into the
bloom of knowledge undernesth. This model has been long argued with regard to its po-
tential for information organization [10].

On the other hand, The Internet Archive Wayback Machine points to some of the
challenges associated with archiving hyperlinked items. This resource archives 85
billion Web pages beginning in 1996. The scale of this archive is unmanageable, and
arguably unnavigable, but still, oddly compelling [11].

Coordination Modédl. Traditional museums have long used the coordination model,
with its emphasis on coordinating multimedia representations of physical artifacts, for
providing access to geographically dispersed audiences. A similar approach may
prove useful for archiving digital works produced for the new screen, or at least mak-
ing copies/examples of such work available for a wide audience. For example, Whit-
ney Artport advertises itself as a portal to net and digital arts, as well as to an online
gallery featuring net art projects commissioned by the Whitney Museum of American
Art[12].

Individualized and M obile Model. Traditiona archiving has often involved the orienta-
tion of artifacts with regard to perceived characteristics of atarget audience comprised of
art patrons. Archiving for the new screen may involve the reorientation of artifacts away
from the notion of an abstract public, or audience, toward the individualized and mobile
consumer. Art that is at once distributed, semantic, individualized, and available on de-
mand could be one result from this model.

Each of these models offers access to a wide range of artifacts, through multiple
means of user-driven access. As a result, digital archiving becomes a tentacular system,
reaching out to serve individual information needs in a broad number of versions, en-
hancing the significance of the older, original display mode(s). As a result, artifacts are
joined to others in ways that clarify and embellish them through careful arrangement and
annotation (curatorial documentation or explanation) so as to historicize those artifacts as
cultural or even fetishistic forms.

4 Archiving: Whose Responsibility?

Given agreement regarding the importance of archiving at least some of the artifacts
produced for the new screen, who should undertake this responsibility? The original
artist? Artist groups or collective associations? Collectors or other individuals who ap-
preciate digital, new media art? The marketplace or other economic endeavors?

The marketplace is problematic in that only profitable objects are offered continually
to specifically targeted audiences, and even then, as we have seen, new versions can
quickly render the older as obsolete.

Collectors who appreciate digital art can certainly preserve and archive the works they
collect, but such collections may not be readily available to others, or focus on any inter-
est other than that of theindividua collector.

Galleries, other businesses, even individuals, can and do promote showings featuring
work for the new screen. Generally, however, the work featured during such shows re-
turnsto the origind artist at show's end.
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Social networking web sites like YouTube, MySpace, and Flickr are changing this
paradigm, however. Both offer free server space for the hosting of digital art and alow
artists and othersto link to content by using object embed codes in their own web pages.
As a result, the entire digital environment is changing, becoming less centralized as,
potentially, digital art works may now be archived in multiple places around the Web.

Artist groups or collective associations can aso function as catalysts for the preserva-
tion and digtribution of digital art works. Where traditionaly such associations have been
formed to represent the needs of theindividual artist memberswho live and work in close
proximity to each other, collaborative artistic and performance-based endeavors are fa
cilitated by the decentralized, bottom-up nature of the new screen. As a result, multiple,
geographicaly distant digitd artists and performers can facilitate the preservation and
dissemination of their work(s). But, till, the problem remains regarding how to best
attract the attention of alarger, distributed audience.

An interesting side note here is about how discussions of art usually come around to
audience, and their attendance at showings of art. Galleries have historicaly tried numer-
ous methods of attracting audiences. Some of these methodologies were outlined above,
as possible models for how we might consider archiving works of digital art. The com-
mon solution suggested in many of these discussions is to take the art to the audience,
something that many new media practitioners are quite good at, especially, as noted
earlier, in the sharing of their work with the public through YouTube, MySpace, and
Flickr.

Regarding the artists, it makes sense that they begin the long term archiving and pres-
ervation of digital works since many aready maintain a presence on the Web and provide
links to documentation of their works. It is, of course, unfair to suggest that artists should
archive the computer(s) with which they create their works—this is clearly beyond the
means of most artists—but, as broadband access and server space both expand and be-
come more economical, it is fair to suggest that more digital artists will undertake docu-
mentation if not archiving of their multimedia works.

5 Questionsg/Pushback

These previous points represent legitimate concerns with regard to the production, utili-
zation, and perpetuation of artifacts for the new screen. Such concerns point to many
questions: specificaly, is art meant to benefit the artist, the larger community, or the
marketplace?

Or, are artigts responsible instead to experiment with new ways of seeing, exploring,
and explaining the world in which they live, without worry asto whether their work, their
visions, will survive?

Other questions might focus on the kinesthetic nature of the new screen. The new
screen is dynamic, changing; it must be so in order to remain new. But archiving has
been traditionally static, focused on presenting a view or dlice of the artifact that pro-
motes understanding or overview. How do we reconcile these differences?

And what of ephemera: artworks purpose-created for the momentary experience, as a
way to gather, format, and display content based on at-the-moment criteria, with no
thought to their preservation? While it is true that there may be no philosophical reason
or practical way to archive ephemera presently, a different viewpoint may evolve in the



116 J.F. Barber

future. If archiving of ephemera becomes desirable in the future, what will be the best
practice? Text and/or image searches currently performed from the Google or Yahoo
web sites may provide models for how such endeavors might proceed, and for how
meaning might be made from such momentary combinations of information.

Furthermore, any work created for the new screen may well be, by its very nature,
multi-valiant, created from a combination or overlay of multimedia elements or resulting
from a networking of various technologies or program applications. In such cases, what
should be archived? The work itself? A previous or historical version or state of the
work? The work's congtituent files? The inspiration for the work, in whatever state that
might have occurred, multimedia or otherwise? Documentation and/or artist notes about
the work? The original, or some version of, hardware/software environment used to
create the work?

What about archiving new screen artifacts made obsolete because of changes in the
state-of-the-art of the technologies used in their creation? Should work no longer sup-
ported by the ever-evolving new screen be abandoned? Or, should interpreters or emula
tors—virtual machines, software computers that run works created for the no longer new
screen (the old screen) on the newer new screen as if they werein their original environ-
ment—be created or employed? Should these interpreters and emulators be program
specific, or, should they seek or employ an open source base level archival approach that
will allow these works to continue to provide their interaction and immersion to future
viewers/users regardless of their presentation environment?

A very good example of a new screen artifact that runs on a virtual machine is “First
Screening”. This suite of a dozen programmed, kinetic poems originally written by Ca-
nadian experimental poet bpNichol in Apple Basic and designed to render on an Apple
Ile computer has not been available for years because computer hardware and software
advances left them obsolete. Jim Andrews, along with Geof Huth, Dan Weber, Marko
Niemi, and Lionel Kearns (to whom bpNichol dedicated “First Screening”) have crested
various ways to view these works[13].

What of the notion (understanding?) that digital archiving can become less focused on
the then of an artifact (as is the case with traditional museums) and more on the now of
the display of that artifact? In other words, digital archiving can become more an empha-
sis on the digital technology behind the archival effort than the artifacts under preserva
tion. Time with the artifacts becomes time with the media of its viewing or experience.

The screen, whether old or new, by its basic nature, is most focused on viewing, the
convergence of various sensory experiences within the realm of the visual. So, beneath
any discussions of digital archiving isthe question of how function and value fluctuate as
an artifact becomes increasingly visual. What happens as artifacts become increasing
adorned with images or text or other forms of graphic display, or are reduced to such
(losing aurdl, tactile, and other sensory modalities) as they move toward more uniform
graphic visibility on the new screen?

Finaly, where might digital archiving efforts occur? For example, many current con-
ferences and art shows feature digital works and installations that are physically present
in their meeting or gallery spaces. The sense of some curatorial hand arranging for this
close proximity lends an air of permanence and protection to these works.

Other works are not dependent on physical location, can be experienced tlematically
or telepresently, and do not necessarily have to be presented in traditional gallery spaces,
or, by implication, retained in traditional archival spaces[14]. Additiondlly, the "telematic
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embrace" (the merging of human and technological forms of intelligence and conscious-
ness through networked communications) [15] and telepresence immersion, are, more and
more, becoming wireless, global, individual, faster, cheaper, and smarter. As a result,
works for the new screen are arriving at the speed of light in modular, high definition
digitally enhanced, biorhythmic, quadraphonic, sense surround experimental, avant-garde,
playful, exploratory multimedia not dependent on place or time. But, one has less control
over circumstances afar and can, in the end, only hope that someone there is paying atten-
tion to the preservation of these artworks.

Arguably, in such cases, the new screen emerges through diverse participatory ap-
proaches between audiences and delivery which comments upon, transforms, and dis-
seminates the work(s) in various ways. How does such a symbiotic relationship influence
archiving works for the new screen?

Certainly the availability of digital tools has promoted an exponential growth of indi-
viduals identifying themselves as digital artists or writers who, without training or ex-
perience, are producing works in various mediums where one component, say the inter-
face, is compelling, even beautiful, but other elements are problematic, or just smply
trite.

What collection or archiving policies should confront such output? Should everything
be collected and archived, or only those artifacts deemed, for whatever reasons, to be best
representative of the medium, genre, or artist?

Compounding the problem of archiving digital mediais what to call its various exam-
ples. Artifacts for the new screen and digital art works are frequently utilized terms, but
other terms like networked performance, locative media, web or net fill-in-the-blank are
just as easily utilized. The problem of identification is further compounded when at-
tempting to archive these works in some sort of searchable digital context, where
searches are driven by keyword terms input by the viewer or user. Traditiona cataloging
terminology may not or cannot describe these new artistic expressions, and in the ab-
sence of any consensus or governing body involved in their development, new terms are
being invented which may not enjoy broad familiarity or usefulness.

As Peter Morville, widely recognized as the founder of the emerging field of informa:
tion architecture and passionate advocate for the critical role of what he calls "findability"
in defining the user experience, tells us, searchable databases are great tools, but are
largely usel ess because general users do not know the keywords with which to design the
most productive searches [16]. This of course leads back to accessibility and audience.

6 Reflectiong/Conclusion

There are, obvioudy, a lot of questions, and, just as obviously, no ready, easy answers
regarding archiving works produced for the new screen. The intention here was not to
evangelize any particular answers, but rather to raise the questions and begin a discus-
sion.

An acceptable starting point seems to be the admission that pioneering works for the
new screen are valuable in that they promise to constitute a significant portion of the
future new-screen-literacy and cultural record.
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Granted, such an admission is not without problems. The new screen enjoys only a
short life span as designers, creators, performers, and producers race to embrace the new-
new screen. In short, the rapid creation and dissemination of digital objects with little or
no regard for their long-term preservation is problematic.

The same has happened with older forms of the screen—theater, radio, cinema, televi-
sion—each replaced by something newer, something arguably more convergent, capable,
and compact. However, as one looks to the new screen with its interactive visual envi-
ronments, new forms of narrative, web-based innovative educational models, and immer-
sive interactivity one can anticipate that archiving examples of the new screen will, over
time, develop a body of knowledge that potentially promotes scholarly and critical per-
spectives, both cregtive and applied.

The term “potentidly” is advised because such outcomes will be dependent on utiliza-
tion. As Michael Wesch, a cultural anthropologist at Kansas State University, suggestsin
his short video, The Machine is Using Us, the web (also called Web 2.0, The Machine)
exigs only as a function of the people who use and populate its virtual spaces and poten-
tids, its shape and structure defined by the way we use the information amassed there
[17].

An example is Wikipedia, the world's largest free content encyclopedia and certainly
most unique in that it is being built through the collaborative functions of its community
of users who enter or edit an entry, or more fundamentally, smply move through the
information, teaching the structure—what connects to what, and how.

By its own statistics, Wikipedia is approximately 15 times the size of Encyclopedia
Britannica with 1.74 billion words in 7.5 million articles written in 250 languages, 609
million words in the English edition alone with 1,700 new articles each day [18].

Ancther example is TAGallery, a curatorial experiment undertaken by the Vienna
based collective CONT3XT.NET. Using a Dél.icio.us account, a social bookmarking
manager that relies on anon-hierarchical keyword categorization system where users tag
their bookmarks with freely chosen keywords, this project promotes the visualization of
bookmarks by similar-minded users. The effect is to transfer the imagery and work
methods of traditional exhibition spacesinto a discursive el ectronic data space.

Although the first TAGallery show, dead.art(-missing!)LINKTr! eSources, focused on
the hyperlink as the primary medium for networking and forging relationships between
separate contents, the innovation concept of establishing connections between artifacts
pushes the boundaries of contemporary art and holds much promise for artists, writers,
developers, performers and others interested in ways to distribute, connect, and share
digital media produced for and presented on the new screen [19].

Between established and emerging archival practices lie the demands for the devel-
opment of new theoretical frameworks and practical methodologies, new ideas of stew-
ardship and new applications of best practices.

At the outset is the acknowledgement that collective and functional utilization of the
new screen fosters a site for new, exploratory artistic digital creation and expression.
From this point can begin a discussion of how to creste open sources for the archiving of
these artifacts, thus allowing them to serve as both creative and applied inspirations,
perhaps even spurring creation of new capabilities for the new-new screen of the future.
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Abstract. In this essay Pullinger will discuss writing across media, in particu-
lar, print and digital fiction. For Pullinger the divide between the digita and
print worlds is artificial; she has aways worked across many forms. However,
there are very few established fiction writers who work in both print and digital,
in terms of creating born-digital fiction projects like Pullinger and Joseph’s ‘ In-
animate Alice’. Many book writers and publishers remain mired in decade-old
arguments and anxieties about the future of the book, some of which are dead-
ends (the death of the book) and some of which are very important (the future
of copyright). Although Pullinger participates in discussions of these issues, her
primary interest isin making aliving from creating work whether it is digital or
print.

Keywords: digital fiction, print fiction, publishing, fiction, writing, participa-
tory media

As the virtual world merges with the real world, the divide between digital fiction and
print fiction is no longer relevant to writers whose primary goa isto tell stories. How-
ever, the fact remains that while many print writers use digital platforms to promote their
published works, there are very few established print writers who work in both print and
the born-digital.

I’'m afiction writer with along list of publications, novels and short story collections,
to my name — seven books, the most recent, A Little Stranger”. 1’ve written scripts for
television, film and radio as well. In 2001 | was asked to teach online by the trAce
Online Writing Centre at Nottingham Trent University?, an internet-based community of
writers devoted to thinking about the possibilities for writing and writers online. When it
came to teaching in this new environment, my learning curve was steep. | had been using
a computer since the early 90s — | wrote my first two books on a typewriter - and the
internet since 1995 when | got my first eemail address, but prior to 2001 al | had done
online was a hit of electronic shopping . At the trAce Online Writing School | found |
had afecility for teaching online; | liked the way the online environment allowed me and
my students to focus on the text, on clarity and precision in the writing, without having to
spend too much time negotiating socia niceties. 1t aso suited me domestically as at the

L A Little Stranger, Pullinger, Kate, McArthur & Co, Toronto, 2004.
2 trAce Online Writing Centre, http://trace.ntu.ac.uk/

R. Adams, S. Gibson, and S. Miller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 120-126, 2008.
© Kate Pullinger 2008
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time | had two young children, and the flexibility of online working was very useful to
me; | think that part of the reason | have thrived in the digital environment is because the
internet enabled me to teach and write in new ways, both despite of and because of my
domestic circumstances. Having two children placed my writing life under threat, and
when | began to teach for trAce | had reached a kind of impasse in my working life — for
the first time ever, | could no longer afford to write. Working online was part of what
saved my writing life.

Teaching for the school led to the opportunity to take up a year-long research fellow-
ship with trAce in 2002. My fellowship was part of a larger research project funded by
the UK’s Arts and Humanities Research Board, “Mapping the Transition from Page to
Screen”®; during the year | was given the opportunity to explore digital fiction and digi-
tal narratives. My research took me in many different directions and posed a number of
chalenges: | didn’t like much of the work that called itself ‘electronic literature’ and |
wasn't interested in writing that addressed the mysteries of computers and code instead
of the mysteries of life. | felt text-only hypertext missed the whole point of creating work
for a screen and | was afraid that, in order to create digital work mysdlf, I'd have to be-
come the world’ sworst web designer.

But then | had a breakthrough: | realised | did not have to learn how to manage a
hugely complex visual interface, all by myself. | could collaborate.

I’ve collaborated with other artists throughout my writing life. Despite the fact one of
the things | value most is the long, sow, solitary process of writing a book, writing a
novel, alone in aroom, al by myself, just me and the text, for years and years, collabora-
tion is something | enjoy. |I’ve aways found that working with other artists is the thing
that extends my creativity much more profoundly than moving between traditional print
media (books), and digitad media, moving between film, radio, performance, etc. At its
best, collaboration threatens al notions of the single authoria voice, including the su-
premacy our culture awards to the idea of the solitary writer. My work in new mediais
absolutely dependent upon collaboration.

Once the trAce fellowship came to an end, | embarked on new collaborations, includ-
ing ‘Branded’* with Talan Memmott and a highly experimental piece, ‘ The Breathing
Wall’®, with Chris Joseph and Stefan Schemat. ‘The Breathing Wall’ uses software —
The Hyper Trance Fiction Matrix - created by Schemat which allows the reader/viewer to
interact with the story by breathing into the computer. Developed from software Sche-
mat originally created for biofeedback-based psychotherapy, HTF inducesin the viewer a
trance-like state; the more relaxed the reader becomes, the deeper access they have to
layers of the story buried in the software. ‘The Breathing Wall’ is an esoteric piece that
combines breathing, reading, listening, viewing and the state of immersion we enter
when we read.

While this project was fascinating to work on, it isn't an accessible piece and accessi-
bility mattersto me; ‘The Breathing Wall’ resides on CD due to size of its mediafiles,

3 Mapping the Transition from Page to Screen,
http://tracearchive.ntu.ac.uk/transition/project.htm

4 Branded, Pullinger, Kate, and Memmott, Talan, 2003,
http://tracearchive.ntu.ac.uk/frame/branded/index.html

® The Breathing Wall, Pullinger, Kate, Joseph, Chris, and Schemat, Stefan, 2004,
http://www.thebreathingwal l.com/
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and it demands a fairly sophisticated approach to computing from readers. 1n 2005, | be-
gan work on my on-going project, ‘ Inanimate Alice’®, an online multimedia digital novel
in episodes. For me, ‘Inanimate Alice' is the project that has taken me closest to joining
up the separate realms of print and digital fiction: it allows readers who are unused to
looking at creative work online to take incremental  steps toward reading a story through
interactivity.

‘Inanimate Alice’ came about when aformer student of mine, lan Harper, approached
me; he was developing a large project that included a film called ‘E|Mission’, a game,
and a gadget, and wanted to put together an innovative viral marketing campaign to pro-
mote al three elements. After some discussion, we came up with the idea of publishing
on the web a series of linked stories or multimedia episodes that tell the back-story of the
main characters in the film, Alice, a games animator, and Brad, the game character she
creates.

Though the original ideais not my own, | was given free reign on devel oping the sto-
ries for ‘Inanimate Alice’. For me, this private commission was a welcome opportunity
to create further work for the web, with the added bonus of being able to work once again
with Chris Joseph; our collaborative partnership worked well, despite the fact that Chris
lived in Montreal, Canada, and | lived in London, England, and we were able to meet
only once ayear. Chris has since returned to live in the UK, but the first three episodes of
Alice were created viae-mail.

We took a couple of decisions early on in the creative process that have proved to be
very useful. We decided to tell the stories from Alice's point of view, in the first person,
and we aso decided never to represent Alice visually — the reader experiences the stories
through her first person voice, but without ever seeing Alice's face. These decisons
were made partly due to budgetary constraints —we had no money to hire actors, so could
not represent Alice’s face, nor record her voice. However, we have found that both these
decisions have worked well for us, helping to draw the reader into Alice’'s world, while
leaving the story very open to the reader’ s own imaginative interpretation. The fact that
you never see Alice's face makes the viewing experience more akin to reading a book,
where characters are not represented visually and your readerly imagination is more fully
engaged.

We made lots of mistakes with ‘Episode One: China’; the firgt draft of the script was
too long, much too wordy, and poorly structured. We didn’t properly understand this un-
til we'd created a working draft, using Flash, of the entire episode. We then had to dis-
mantle the episode and re-write the script and re-do all the work in Flash, which was la-
borious and time-consuming. With subsequent episodes we now make absolutely sure
the script is finished before moving onto creating the episode in Flash. I’ ve found that
writing digital fiction has alot in common with writing a film script; structure is of huge
importance. Structure determines narrative pace, momentum, and tension. With episode
one, after our false start, we realised we needed to begin with some kind of story hook, in
order to draw readersin. All episodes, including ‘Episode Four: Hometown’ which is
nearly finished — we showed an early preview at Interactive Futures 2007 - rely on a
smilar simple structure now: opening story hook, back story, resolution. The level of
interactivity increases with each episode, reflecting the main character, Alice's, own in-
creasing skills as a developer and animator; the second half of episode four resides
within a game.

% Inanimate Alice, Pullinger, Kate, and Joseph, Chris, 2005, http://www.inanimatealice.com



Digital Fiction: From the Page to the Screen 123

Chris and | collaborate closely on all aspects of the episodes, but we do have defined
roles. 1I’'m the writer, Chris creates the work in Flash. Together we collect images and
sounds (episodes 1-3 used images and sounds found or purchased on the internet; episode
4 has been created using entirely newly created assets). Chris composes and creates the
music. We have alot of to-ing and fro-ing over all the different elements, essentially co-
directing the overdl production. In aprofound way, the narrative voice of ‘Inanimate Al-
ice’ isthe voice of our collaboration.

‘Episode Four: Hometown' is ailmost ready to go; our private backer, lan Harper, is
looking at ways to finance further episodes by figuring out how to make money out of
‘Inanimate Alice’. While, as | said, the origina idea for the project arose out of other
projects of lan's, ‘Inanimate Alice’ has taken on alife of its own. We've won a number
of prizes and the episodes have had multiple screenings at film and digital arts festivals.
To date we've been in discussion with game developers and a big range of content pro-
viders. We've collaborated with a game developer to create an easy-to-use tool called
iStories that will alow people to use their own stories, images, and music to create mul-
timedia stories, and are hoping to release this later this year. But Alice has yet to find a
commercial home.

For many writersinterested digital fiction, the stark truth that thereis no real business
model for selling multimedia work remains an obstacle. It is easy to imagine atimein
the not-so-distant future where this will no longer be the case:  phones, laptops and e
reading devices with touch screens are dmost with us already. ‘Electronic Literature’ is
a growth area in universities; | myself have moved from teaching online as a freelance
writer to a post as Reader in Creative Writing and New Media at De Montfort University,
where | have helped set up an online MA” that allows students to research and explore
thisfield. Part of what is interesting about ‘Inanimate Alice is our search for a route to
market; thisisan areal continueto develop in al my digital work.

For many readers, unaccustomed as they areto theidea of ‘reading online’ — although,
the redlity is, in the developed world, many, perhaps most, people spend much of their
day doing that very thing, in front of a computer screen, reading online — the computer is
till not a place where they would go for the kind of reading experience they could get
from abook. ‘But you can't read it in the bath’; how many times have we heard people
say this? Across the English speaking world book publishers remain focused on digitiz-
ing their content, and finding new digital platforms to exploit and/or market their non-
digital properties, i.e. books (William Gibson’s book tour in Second Life; reading groups
on Facebook). The entireinfrastructure of the publishing industry is geared toward shift-
ing retail units; the head of digital publishing at Penguin told me that because the Penguin
accounting system is entirely warehouse based, for a time they had to find a way to rep-
resent the units shifted through digital downloads. Their solution was to have empty pal-
lets in the warehouse, with invisible digital content, thus enabling the system to count the
units that had sold. Publishersignore the potential for new markets, new audiences and,
indeed, new forms at their peril. And, for the most part, they are defiantly ignoring the
potential for digital literature.

However, and this is a big however, in most instances writers are ignoring it as well.
Despite the passage of time, | remain a bit of an anomaly; it is unusual for afiction writer

" Online MA in Creative Writing and New Media, De Montfort University, Leicester, UK,
http://www.dmu.ac.uk/faculties/humaniti es/pg/ma/cwnm.jsp
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who makes part of her living writing books to also work in digital literature. Writers con-
tinue to be, on the whole, blissfully unaware of, uninterested in, the possibilities for digi-
tal literature. While publishers demondtrate their lack of interest in new media, apart
from its use as a marketing tool, many fiction writers see the internet and digitisation asa
threat, with the potential to rob them of their copyright and render their work valueless.

But perhaps the most important reason for the slowness of both writers and publishers
when it comes to seeing the potential of the digital relm is this: the book is an almost
perfect piece of technology. It's portable, cheap, it's both disposable and something to
hang onto for years; unlike most other forms of technology, books get more beautiful as
they get old. We like the way books look and fed. We like to own them. We like the
way they smell. Books are highly significant artifacts in our culture, symbolic of erudi-
tion, discernment, and taste. When you’ ve got something that works so well already in
hand, with several centuries of historical precedent in place to show how and why thisis
agood way to publish creative content, it’s difficult to see beyond that.

My primary interest as a writer, areader, and a viewer isin story, good stories, well-
told, whatever the platform or media. On a profound leve, it's not the media that is the
issue here —it’s finding the best way to tell the story. For me the digital environment is
simply an additional platform for stories, taking its place alongside other media, includ-
ing television, books and movies.

The web and, in particular, social networking applications like mySpace, facebook,
del.icio.us, flickr, youTube, as well as wikis, machinima, and blogging have ushered in
an explosion of stories, a tsunami of writing, reading, viewing, listening, and interacting
online. | often hear it said (my publisher in London is one of the people who saysit) that
the internet offers nothing new to us, apart from an additional means of communication.
While | think there is some truth to this — email is just a sped-up form of correspon-
dence, flickr isjust friends boring each other with their holiday snaps, same as aways—it
seems to me that the potential for mass participation in the creation of stories —what is
generaly referred to as ‘participatory media — and the speed at which it can happen, is
entirely new. Participation creates multiple opportunities for readers to become writers
and thisis aready changing the way people read, online as well as off.

One of the projects | was involved with a8 DMU was the Penguin/DMU wiki-novel,
‘A Million Penguins 8. This was a collaboration between Penguin UK and my students
on the MA at DMU; we created a wiki, called it ‘A Million Penguins, and invited the
world to write a novel together. The wiki was open for five weeks from 1 Feb 2007; it
attracted more than 80,000 readers, and more than 1500 people contributed to writing it.
The wiki-novel resided within a huge whirlwind of publicity, attracting interest from
journalists and broadcasters all over the world; the main job of the student moderators
turned out to be dealing with the aimost continua vandalism on the wiki-novel’s front
pages during the first two weeks. Watching the novel’s continuous evolution was fasci-
nating as more and more pages, more and more stories and characters were added; Pen-
guin's initial hope to perhaps create something suitable for print publication were soon
filed away along with most of our initial expectations of the shape the fiction would take.
The most interesting thing about ‘A Million Penguins was the process; it took our ideas
about collaboration and participation and stretched them to bresking point. The best
bits of the wiki-novel reside in the maze of linked texts buried inside the wiki; groups of

8 A Million Penguins, http://www.amillionpenguins.com
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people came together to create stories-within-stories that are full of humour and inven-
tion. Asawork of fiction, ‘A Million Penguins' is amost unreadable; as a work of par-
ticipatory media, ‘A Million Penguins was a huge success — afiction project for its writ-
ers, not its readers.

The effect the advent of participatory media will have on the writer/reader relationship
isimpossibleto predict: but it is having an effect and it isthis aspect of new mediathat is
extending the bounds of creativity for many people who use these applications. Collabo-
ration aways extends these boundaries; collaborating online can, potentialy, extend
them further till.

As awriter, reader, and viewer I'm interested in immersion, in stories and characters
that involve me so deeply that the media itself — whether that is a novel, afilm, atelevi-
son drama, a game, a digital fiction — completely disappears. As areader of books I'm
interested in the single authorial voice — that thing that brings us back to a favourite
writer over and over again. The advent of participatory media poses a serious and excit-
ing challenge to the single authoria voice; the way in which new media disrupts and ex-
tends and, in some cases, displaces this voice is of huge importance. For my collabora-
tor, Chris Joseph, and me, the single authorial voice in a project like ‘Inanimate Alice' is
already a hybrid voice, the voice of our collaboration. However, replacing the single au-
thorial voice with a collaborative voice is just the first step; opening up the authoria
voice to broader participation is the next.

Our new project, ‘Flight Paths: a networked novel’®, takes us one step further down
this perilous road; ‘ Flight Paths' engages explicitly with the advent and impact of partici-
patory media on the authoria voice. Theinitial goa of this project is to create a work of
digital fiction, a ‘networked book’, created on and through the internet. In itsfirst stage,
the project will open up the research and writing processes to the outside world, inviting
discussion of the large array of issues the project toucheson.  We will also create a se-
ries of multimedia elements illuminating various aspects of the story, and enabling us to
invite and encourage user-generated content, both multimedia and more traditional, as
well asimages, sounds, memories, ideas.

‘Flight Paths' has aready engendered some criticism and debate, despite the fact that,
at the time of writing, it has only been online for a matter of weeks. One of the condi-
tions imposed on the project by our funders was that we use a Creative Commons Li-
cense on the site; we were happy to comply with this condition, as we would have used a
share-and-share-alike CC License anyway. Aswell asthis, one of the project’s partners,
The Ingtitute of Cresative Technologies at De Montfort University, where | work, sug-
gested we needed Terms and Conditions in order to cover potentia future devel opment
of the project; alawyer at DMU, Mary Mackintosh, wrote the T&C for us.  |n effect, the
T&C of the project, which participants need to consent in order to contribute to ‘Flight
Paths', requires participants to give up their copyright over anything they contribute,
while the Creative Commons License, in effect, licenses that copyright back to them at
the sametime. What this meansisthat if Chris and | decide at some stage to create a
work that is based on ‘Fight Paths for commercial gain, we'll be able use the discus-
sions and contributions that have developed on ‘Flight Paths' for that project, subject to
fair attribution. Currently, we have very little idea of what direction the project will take

° Flight Paths: a networked novel, Pullinger, Kate, and Joseph, Chris, 2007,
http://www.flightpaths.net
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— thiswill be determined by the contributors as well as ourselves — and have no plans for
any commercia developments. But the blogosphere has raised objections about the
T&C of ‘Hight Paths'; leaving the door open to commercial development for a project of
this nature does not gain favour in every quarter of the new mediafield™.

‘Flight Paths' is not the first project of its kind, and nor will it be the last. And, for
me, this project is not the end of the book either; | continue to work on novels and stories
intended for print publication. But readers are already engaged with new forms of story-
telling online, and new models of participation are being created. Writers and publishers
need to wake up to this fact, or they will be left behind by the very audiences on which
they depend.

10 Flight Paths. a networked novel, How To Participate, Pullinger, Kate, and Joseph, Chris,
2007, http://www.flightpaths.net/bl og/index.php/how-to-parti cipate/#0
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Abstract. The focus of this essay isto expand upon N. Katherine Hayles' views
about electronic literature created for non-screen environments by looking at
two additional genres | call multimedia game narratives and corporeal poetry
and showing examples of the works found in these categories. In doing so, | am
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to invent technol ogies and innovate them for purposes of literary art.
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1 Introduction

During her panel discussion, entitled Electronic Literature in the 21st Century, given
at the Electronic Literature Organization’s The Future of Electronic Literature sympo-
sium, N. Katherine Hayles asked the audience: “Where is e-lit is going when it moves
out of the computer?’[1].

For alot of us working in multimedia performance or creating art installations for
black box environments or CAVEs, producing narratives with GPS technology, or
poetry for cell phones and other hand-held devices, this question seemed odd, but it is
indeed a provocative one for folks who have staked careers on hypertext, flash, inter-
active, and adaptive fiction and poetry, to name just a few forms of electronic litera-
ture created for display on the computer screen. The question was odder still for those
familiar with Hayles , Electronic Literature: What Is It [2], published just five
months earlier at the Electronic Literature Organization's website. In that essay she
talks in detail about several genres that focus on literary art off the screen. One can
surmise that changing from an argument in the essay to a question in the symposium
paper was simply a rhetorical move since the audiences were so different for the two
papers. But in light of Hayles' 2001 seminar hosted for National Endowment for the
Humanities entitled Literature in Transition [3], essays like Print Is Flat, Code Is
Deep [4] and her book, Writing Machines [5], the repetition of the theme can also be
understood as a continued refinement of her ideas: that literature is indeed in transi-
tion, and one of the ways that it is changing is that it has expanded from two to three
dimensional spaces made possible by computer technologies.

R. Adams, S. Gibson, and S. Mlller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 127-142, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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The theme of this book includes the New Screen and invites a discussion about the
form of media art some refer to as electronic literature. Dependent as it is on emergent
computing technologies for its instantiation as art, electronic literature is a form existing
and developing simultaneously in both the present and future. Hence this essay, The
Present [Future] of Electronic Literature, interrogates current perspectives by asking if
the issue is not what the field is, but rather if the field can catch up to the art already
being produced.

As away of providing a starting place for a discussion about three-dimensional liter-
ary works, this presentation begins with a brief overview of eectronic literature, includ-
ing the genres identified by Hayles in her essay. Then, it moves to address additional
genres that have also emerged for non-screen environments—what can be provisionally
called multimedia game narratives and corporeal poetry. Examples of the works found in
these categories will be shown and explained. The essay concludes with the suggestion
that the most interesting impact computer technologies have had upon contemporary
literature is that they have expanded literature in ways that takes it back to pre-print
modes of literary art when stories were sung, drama contained dance, and myth was
poetry. Thus, the overarching question is not what electronic literature is but rather what
it may be or will continue to become as technologies continue to be invented and inno-
vated for the purposes of art production.

2 Hayles Overview of Electronic Literature and Its Genres

2.1 Electronic Literature Described

Firg, it isimportant to acknowledge that the term, electronic literature, is a difficult one.
For not only is literature a word in much contention among literary scholars, but also
associating literature—an art form that generates from print with its own characterigtics,
theories, and qualities—with computers is fraught with problems, as Hayles has made
clear in several of her works, most notably in Writing Machines [5].

It is not the intention of this essay to debate this term. For now this essay simply holds
that electronic literature is the term used by many—but certainly not all*—artists who
make hypertext fiction, kinetic poetry, interactive fiction, kinetic poetry, to name a few
genres associated with electronic literature. To articulate a vision of the art form, the
Electronic Literature Organization published Hayles essay, Electronic Literature; What
Is It, laying out the context, genres, and specificities of it. In this work, she describes
electronic literature as “first generation digital object[s] created on a computer and (usu-
ally) meant to be read on a computer”[2]. Because this definition follows the line of
thinking that electronic literature is primarily atwo-dimensional screen art form, it is not
useful for a discussion about three dimensional performance and ingtallations she men-
tions in that work. Therefore, for the purpose of this essay, electronic literature is de-
scribed as an emergent art form whose works cannot be experienced in any meaningful
way without the mediation of an electronic device and which possess qualities sometimes

1 In both editions of his book Media Poetry: An International Anthology, for example, Eduardo
Kac avoids the term electronic literature completely and focuses, instead, on the term for the
subgenre of computer mediated poetry, which he first calls new media poetry in 1996 and
revisesto media poetry in 2007.
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associated with literary works, such as character, theme, setting, alusion, metaphor,
onomatopoeia, among others. In essence, one can view electronic literature as literary-
oriented works that exist off the printed page and make use of qualities specific to the
electronic medium like sound, visual elements, movement, and real-time delivery. Mi-
chael Joyce's afternoon: a story (1989), awork of hypertext fiction that pioneered hyper-
links as away of telling the story of the death of the speaker’ s loved one, helped to popu-
larize electronic literature in the late 1980s and early 1990s [6], but it may have been
Theo Lutz's Sochagtische Texte, created in 1959, that constitutes the first example of
computer generated “media poetry”[7] that some refer to as electronic literature. In fact,
Eduardo Kac's Media Poetry: An International Anthology lists 12 media poets working
before 1980 [8].

Because electronic literature utilizes media technologies, it is sometimes collapsed by
some with Net Art, and many of the artists identified with electronic literature are also
categorized as net artists. Olia Lialina, who created My Boyfriend Came Back from the
War, [9] Mark Amerika, the artist of Grammatron [10], and Y oung-Hae Chang Heavy
Industries, the team behind Rain on the Sea [11], all mentioned in Rachel Greene's Inter-
net Art [12] come to mind and exemplify the difficulty with nomenclature. The word
emergent is key sinceit implies something in development. Suffice it to say that as a new
form it is still in the throes of establishing conventions, as well as a developing a large
critical and theoretical base, as exists currently for print. Five hundred years of printing
can develop a medium in a way that a mere 25 years of personal computing cannot. So,
despite what anyone thinks about the terminology used for this art form, scholars work-
ing in the late 20" or early 21% century will not be the final arbitrators of it.

Degpite its youth as an art form, electronic literature as an area of study has been
building through online journals like lowa Review Web? [13] and Poems That Go® [14],
print publications like Jan Van Looy and Jan Baetens Close Reading New Media [15],
Nick Montfort’s Twisty Little Passages [16], Hayles Writing Machines [5], and Kac's
Media Poetry: An International Anthology, [8] and online networks and organizations
like trAce Online Writing Centre * [17] ALTX [18] UBUweb [19], Hermeneia [20],
ELINOR [21], and the Electronic Literature Organization [22] mentioned earlier. Many
of these organizations and groups have sponsored meetings and conferences, published
works, and led projects for developing, archiving, and promoting this genre.

2.2 Hayles Genresof 3D Works

In Hayles' essay, she mentions three areas of electronic literature produced for “actual
three-dimensional spaces.” These include locative narratives, site specific installa-
tions, and interactive dramas [2].

Locative Narratives. Locative narratives are defined by Hayles as “short fiction deliv-
ered serialy over cell phones to location-specific narratives keyed to GPS technologies.”

2 The lowa Review Web (IRW) ceased publishing, but its archives can be found at
http://www.ui owa.edu/~i areview/mai npages/tirwebhome.htm.

3 Like IRW, Poems that Go aso ceased publishing, and its archives are found at
http://www.poemsthatgo.conv.

4 Trace Online Writing Centre, located a Nottingham Trace University, closed its doors in
2004, but its archives can be found at http://trace.ntu.ac.uk.
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Hayles places “site-specific mobile works’ produced by artists like Janet Cardiff and
Blast Theory in thisgenre[2].

Canadian artist Janet Cardiff attained international renown for The Missing Voice
(Case Sudy B), a 45-50 minute audio tour created in 1999 involving a journey from
Whitechapel Library in London through the East End. At the library, the user was
given a CD Discman that provided directions to follow and a storyline that immersed
the user in the journey that ensued. Turning on the CD the user would hear Cardiff
whispering: “I want you to walk with me . . . there are some things | need to show
you" [23]. Following the directions provided on the CD, the user was led around the
East End of London on an interactive adventure. Artangel, the organization that
commissioned the work explains that The Missing Voice (Case Study B) is “[p]art
urban guide, part fiction, part film noir, [the] walk entwines you in a narrative that
shifts through time and space. Intimate, even conspiratorial, Cardiff has created a
psychologically absorbing experience —for an audience of one at atime’[24].

Building on the acclaim for The Missing Voice, Cardiff produced another walk, this
one for New Y ork City. Entitled Her Long Black Hair, is described as a

35-minute. . . circuitous path through the heart of Central Park. Tucked
casually into the pouch of the CD player [are] five photographs of sites
throughout the park, three of which show an unnamed black-haired
woman, around whom much of the narrative is based. Cardiff’s voice .
. . emanate[s] from within your head rather than from outside your ears,
a level of intimacy both beguiling and invasive. As in her earlier
pieces, Cardiff uses binaural recording techniques that envelop you in
crisp, freshly minted sound. The still audible background din of the real
city becomes a muddy bass line to the crystalline acoustics, with each
enhancing and overlapping the other. [25]

In an interview with Atom Egoyan for Bomb, Cardiff classifies her work as a “3-D
narrative experience” [26]. Cardiff’s works has inspired others to produce similar
works including Harriet Poole's Please Don't Touch [27].

Blast Theory’s Uncle Roy All Around You, billed as “where espionage movies be-
come interactive; where the console game breaks onto the streets’[28], premiered at
the Ingtitute of Contemporary Art in 2003. Created by the British artist group that
includes Matt Adams, Ju Row Farr and Nick Tandavanitj working out of the Mixed
Reality Lab at the University of Nottingham [29], the piece focuses on a collaboration
between Online Players and Street Players searching for the titular Uncle Roy. Live
and virtual activities converge when the Street Players, using interactive maps and
helped by text messages from the Online Players, race along the city in search of
Uncle Roy’s office [30].

According to the project website, the group “investigates some of the social
changes brought about by ubiquitous mobile devices, persistent access to a network
and location aware technologies [30].

Blast Theory’'s Uncle Roy All Around You, like Cardiff’s The Missing Voice, is a
work that combines realtime, telematic experience with narrative performance. Both
works possess qualities associated with Hayles' notion of three dimensionally in that
both are dependent upon computing devices for their instantiation—an instantiation
that does not rely, in part or fully, upon the computer screen for its presentation—and
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make use of literary devices in their content—for example, setting in Cardiff’s piece
and character in Blast Theory's. In addition, both works combine sound and move-
ment to arrive at an audience performance piece that is narrative and mobile in nature,
taking place in what Hayles identifies as “actual three-dimensional spaces’[2]. Be-
cause both works exist in real-time, they defy the “temporal and spatial lag” attributed
to literary works meant to be executed by an audience as a “re-present[ed]” artifact
created by someone else [31]. In sum, they derive their three-dimensionality through
the presence of what Espen Aarseth refersto as “event time” [32] aswell astheir non-
screen presentation.

Site Specific I nstallations. Another category Hayles mentionsis site specific installa-
tions [2], like those undertaken in CAVES and produced by artists John Cayley [33],
Talan Memmott [34], Noah Waldrip-Fruin [35], and William Gillespie [36]. These
works, she says, “push the boundary of what literature can be” [2].

1y 4 :leePS, restedthe

Fig. 1. Animage from Waldrip-Fruin’s Screen. Photograph by Josh Carroll.

In Noah Waldrip-Fruin's Screen, for example, the user interacts with words that ap-
pear as three-dimensional objects in the CAVE environment. Choosing a particular word
from the many appearing on the wall causes the word to move from the two-dimensional
space of the wall toward the user as a three-dimensional object. Words move off the wall
and toward the viewer with increasing speed until the words collide and crash in a break-
down of data[35].

That the user perceives that he or she is moving inside words, inside language, and
embodying words and language as he or she experiences and performs them makes the
immersive qudity of the work compelling and contributes to the works three-
dimensiona quality. Interestingly, the close connection between user and object (as op-
posed to the separation of user and object) sets this kind of work apart from print-based
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literature, particularly in Western culture where knowledge is perceived as existing out-
side of the body. Thus, one outcome of participating in three-dimensional literature can
be a“ mindfulness/awareness’ that “brings one closer to one's ordinary experience rather
than further from it,” areconnection between humans and experience [37].

Interactive Dramas. Interactive dramas are described as “ site-specific [works] per-
formed with live audiences in gallery spaces in combination with present and/or re-
mote actors’[2]. MD Coverley’s M Is For Nottingham (2002), a collaborative mystery
performed with Kate Pullinger is one such example Hayles cites [38], as is Unheim-
lich, by Paul Sermon, Steve Dixon, Mathias Fucs, and Andrea Zapp with Bill Seaman
[39].

Unheimlich is categorized by ACM as “computing literature’[40] and by Hayles as
a “collaborative telematic performance, “a “mix of the “virtual and the real within a
loose dramatic framework . . . creat[ing] a borderland that encouraged playful innova-
tion and improvisational collaboration”[2]. The artists' website describes the work as:

[v]ideo conferencing and advanced electronic art called ‘blue screen’
created a simultaneous space in which the English and Americans liter-
ally ‘held hands' across the ocean. The drama, entitled ‘Unheimlich’ (a
Freudian term meaning familiar yet strange) used similar technology to
that used by weather forecasters to create theatrical backgrounds in-
cluding cliff-hanging images and a traditional sitting room. Spanning a
five-hour time zone, audiences at Brown University, Providence, were
invited to step into the virtual world of two actors at the University of
Salford and take part in improvisation. [39]

Documentation of the piece shows, on the one hand, the work staged as any real-time
drama: Actors perform together on a stage, mood is established, and conflict isintro-
duced. On the other hand, the video also reveals actors and setting dispersed over two
locations and brought together by computing devices.

Like the two other categories Hayles discusses— ocative narratives and site spe-
cific installations—interactive drama is described as three-dimensional in that it
moves outside of the printed page and computer screen into live interac-
tive/multimedia venues making it performative in nature, with users and/or the artists
themselves driving the storyline. This theatrical element and the presence of stories,
in turn, imbues it with aliterary quality much like the “new creative visions’ of “me-
diated improvisations’ that Brenda Laurel envisioned in 1993 [41].

3 Other 3D Genres

This essay now moves from detailing genres Hayles identifies and describes in her
essay to other forms of three-dimensional literature that can be added to her list: mul-
timedia game narratives and corporeal poetry. By no means do these represent all
possible genres but merely those emerging with which this author has firsthand ex-
perience either as participant or producer.
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3.1 Multimedia Game Narratives

Anyone following game studies is aware of the debate about the relationship between
games and literature. On one side of the argument scholars like Janet Murray talk about
the notion of the “game-story . . . [in] story-rich new gaming formats,” a natural phenome-
non since, she claims, “gorytelling and gaming have aready been overlapping experi-
ences’[42]. This sentiment is echoed by Nick Montfort, who in Twisty Little Passages,”
traces the beginnings of interactive fiction to the “ludic pleasure” of adventure games,
which themsdlves evolved from the riddle, a game puzzle, agame form that isin its poetic
form, literary in nature [16]. Michagl Mateas, in his work A Preliminary Poetics for In-
teractive Drama and Games, looks at “player agency” by theorizing about the connection
of games to drama, using Aristotle’s “formal and material causation” laid out in Poetics,
[43] certainly the bible for Renaissance dramatists and used by contemporary media art
theorists and practitioners like Brenda Laurel to discuss “new forms of drama’ [41].

On the other side of the argument, scholars like Markku Eskelinen in his essay To-
ward Computer Game Studies claim that it should be “ self-evident that we can’t apply
print narratology, hypertext theory, film or theatre and drama studies to computer
games’ [44]. Espen Aarseth, in his essay Genre Trouble, lays out the debate about
games and literature, coming to the conclusion that:

. . . aesthetics and hermeneutics of games and simulations and their rela-
tionsto stories . . . pose arich problem. . . . Games and stories have dis-
tinct teleologies and artistic potential, and it is anaytically useful (for
those of us genuinely interested in games as games, at least’ to maintain a
conceptua terminology that distinguishes between them. [45]

The lines are, thus, drawn: literary scholars and some artists see games as literary
through the lens of narrative and drama, and ludol ogists see games as games from the
perspective of their qualities distinct from literature.

This author, standing on the border of literature and new media—literature from
the standpoint of ancient Greek epic circa 8" century BCE and new media from that
of 21% CE century computer-based art, sees such a debate as both important and sti-
fling: important, because there is logic in the need to study objects, as Hayles sug-
gests, within the confines of their specificity [5], untainted by outside influences,
stifling, because both sides make little room for the hybrid, transdisciplinary objects
that keep popping up without concern for what they are named, much less ways how
they are theorized. In truth, the provisional state of technologies and art make know-
ing what to be specific about close to impossible. Pragmatism tempers such resolu-
tion—and a deep study of pre-print culture that combines art forms helps to raise
consciousnesses toward new approaches to the thorny question about the connection
between games and literature.” With this in mind, here are a few examples of multi-
media art forms that transgress rigid structures of literature and games yet offer both
narrative and ludic pleasure.

® Current work in the theorization of the video essay also address thisissue. Jorg Huber's essay,
Video-Essayism:  On the Theory-Practice of the Transnational makes a strong case for “a
process of connections, transitions, constructions, recontextuaizations, by means of shifts,
grafts, hybridizations, overlaps, and creations of synapses.” See Suff It: The Video Essay in
the Digital Age. Ed. Ursula Biemann. Zurich: Springer, 2003, pp. 92-97.
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Fig. 2. Mr. Mott, the trickster character and narrator from WiD

WiD. The first multimedia game narrative that will be discussed is WID, created by
Canadian artists Justin Love and Jimmy Olson [46]. Originating as a student project,
it premiered at Collision conference in October 2006 and was performed again at
Washington State University Vancouver later that year, WiD is a virtual environment
driven by motion tracking technology and animation in which a player finds him or
herself on an alien planet, replete with danger and adventure. Leading the story is Mr.
Mott, a trickster of sorts and not so completely sympathetic narrator and witness to
the player’s many evolving troubles getting off the planet. In moving through the
narrative, the user faces many choices that will either propel him or her somewhat
safely through the ordeal or heap more trouble upon him or her. Thus, the narrative
offers the classic forking path structure theorized by Jay David Bolter in Writing
Soace, which “disruptsthe linear” experience of interacting with the piece [47].

A moving LCD projector that projects the animated images on any surface, par-
ticularly the floor, gives the work afeeling more of a board game than video game.

The user steps into a place in the space where a hyperlink (or hyperlinks) appears
(in this case, represented by a light from the robotic light), and the story movesin a
particular direction.

What also sets this work apart from other game narratives besides its resemblance
to a board game is the inclusion of severa commercials that break into the action
throughout the work. Though, in some cases, the commercials offer ironic social
commentary about smoking or other issues, they actually serve to locate the work in
live television, with the narrative reminiscent of a comedy sitcom in which the player
emerges as the lead character. Watching WID being played is aso reminiscent of
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Fig. 3. The moving projector pointing data to the floor of the performance space gives the
impression that WiD is a board game

watching The Wizard of Oz [48] on television, particularly the episode where Dorothy
begins her perilous journey down the Yellow Brick Road. The swirling target where
she starts in Munchkinland paralleling with the image of the lights on the floor of the
performance space, the weird flying monkey paralleling with WID’s Chi Chi Birds, to
the Wizard himself paralleling with Mr. Mott underpins the game with the sensibility
of anovel and film narrative in the piece.

When Ghosts Will Die. This piece, created by Steve Gibson and this author [49],
premiered in April 2005 in Dallas, Texas at Project X and was also performed at Col-
lision 2006. Inspired by Michael Frayn's play, Copenhagen [50], it tells the story
about the dangers of nuclear proliferation from the development of the atomic bomb
to the paranoia of the Cold War. Like WID, it is driven by motion tracking technol-
ogy, but it tells the story with video, animation, still images, sound, spoken word,
music, light, and the written word. Game-like in structure, it offers three levels or
stages of play described as “three potential phases of nuclear proliferation: 1) Dis
harmony, 2) Destruction, and 3) Disintegration.”[49] Played either by one or two
users involved in a dialectic about the production of nuclear weapons, it is also meant
to be atheatrical piece with a prescribed beginning, middle, and end. What happensin
each of these levels can vary, allowing the story a sense of unpredictability, but it is
not non- or multi- linear. Asis stated on the project website:
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Fig. 4. An image representing the Destruction level of When Ghosts Will Die

The story is meant to shock those participating into a deeper awareness
of the horrors of nuclear warfare. Politically speaking, the work's mes-
sage — that the development and deployment of weapons of mass de-
struction not only test a country's power but also its humanity — speaks
to artists "responsibility to envision alternative futures... and shape the

way people think, live, and interact" (Edward Shanken 50-51). [49]

What we were shooting for with When Ghosts Will Die was a performance-installation
piece that crossed over into the area of serious games, a game that was art and a story that
was artfully relayed.

3.2 Corporeal Poetry

When | first saw Gibson perform with motion tracking technology, it was his piece,
Virtual DJ [51], at the Incubation conference in Nottingham, England in 2004. Inspired
by his work, | was not thinking of serious games or even theatre, but actually poetry.
Dancing in the space, Steve was holding a tracking device in each hand that evoked the
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sounds and lights driving his performance. At the end of the room sat a PC, and on the
monitor | could track Steve's position in the 3D space of the room by watching a repre-
sentation of his body move across the screen. As it moved, atrace of his body lingered in
the space it had just occupied. It occurred to me as | watched the trace that someone
could literally write words with one’s body in such a performance space and program the
computer hold on to the trace long enough to show the words on the screen. In a sense |
was thinking of embodied writing, of corporeal poetry. It also occurred to me as |
watched Gibson interacting with and combining the various media objects that this form
of performance was similar to ancient literary forms.

Mentioned earlier, ancient literary works were not pure genres as literature is today.
Epic poetry like Homer’s lliad and Odyssey were stories sung in poetic meter with musi-
cal accompaniment. Aeschylus' plays were stories that combined many different poetic
meters, with a chorus that sang its parts and moved across the stage in a choreographed
way to the sound of musical instruments. It isbelieved that Sappho sang her poetry as she
strummed her lyre. These works were not silent as, for example, Emily Dickenson’s
poetry is read aone, nor were they still like the printed word is on this page. While tradi-
tional spoken word performance (i.e. poetry readings) can be more invigorating for some
than the solitary reading of poetry, it remains a specialized art form that does not com-
mand the attention of youth bred on the popular culture of iPods or video games. With
the loss of audience to poetry a concern to me, | found myself in 2004 looking for a way
to win them back.

Gibson's approach and technique to multimedia and interactive performance seems
even now a provocative solution. Moving from free-form performances involving sound
and light like Virtual DJ and multimedia narratives like When Ghosts Will Die, | am ex-
perimenting now with what | described earlier as embodied writing—corporeal poetry—
that is, performance and ingallation work that combines motion tracking technology,
sound recording—both voice and music—and video in which the poet moves purposefully
through a space creating poetry on the fly, rhapsodicaly. The end result is a work not
unlike pre-print poetry. The first works of this nature have been created with collaborator
Jeannette Altmann. Among these are Things of Day and Dream and Rhapsody Room.

Things of Day and Dream. Things of Day and Dream [52] is a short poem about the
liminal space between waking and dreaming. Divided into 13 phrases, the work is laid
out into two main parts of the performance space. Upstage to the right are 10 phrases
associated with day; to the left, two phrases with dream. In the middle lies the over-
lapping space where we cannot tell the difference; in this space is the one phrase:
“and lurking between day and dream.”

The performer begins the poem, standing, in the area associated with day, and ends
the piece on the ground, in the area associated with dream. At the middle space sheis
crouched midway between the ceiling and floor. Thus, movement and gesture are
used to accentuate the sentiment expressed by the words. Likewise, the video is a
combination of two: one is me in a position of repose in the bed, sleeping and waking,
the video changing with the performer’s position in the performance space. On top of
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Fig. 5. A performance of Things of Day and Dream

that video is a series of images of the kind we take into our sleep, images of peaceful-
ness, joy, nightmare and sadness. The performer cannot control these images with her
movement; rather once they begin, they continue to roll until the end of the perform-
ance. The music is designed to be ethereal, dreamlike, and the lights muted blues,
grays and greens. In sum, Things of Day and Dream experiments with language, not
only visual, but the essence of corporeal embodied action—that is, visual, auditory,
kinesthetic, and kinetic.

Rhapsody Room. The last piece, Rhapsody Room [53], is a performance-installation
piece that explores the notion of electronic cut up poetry. Cut up poetry and prose
were made famous by William S. Burroughs. This piece, created by Jeannette and this
author, sees words recorded and programmed in the performance space. A user, mov-
ing through the space, evokes a word by placing the tracking device in a particular
place. Nouns and pronouns are found at the highest levels of the space; adjectives and
adverbs, in the middle; and verbs and other parts of speech at the lowest level. Music
and light accompany the words as a way of emphasizing placement of categories.
Moving around the space, the user can produce a complete work of poetry. The work
isin its very early stage of development, but the aim is to facilitate the production of
poems on the fly, rhapsodically, in the space.
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Fig. 6. Sketch of the structure of Rhapsody Room

4 Pre-print Multimedia

Emergent, hybrid, transdisciplinary forms of art harken us back to ancient forms that
existed long before there was a notion of literature and were produced to share common
history, enhance ritual, mobilize a community to action. Some classicists believe, for
example, that the ancient Greeks devised writing specifically to record Homer’s poetry,
S0 important to its cultura heritage it was. The works as we know them today were be-
lieved to have been organized so that they could be used for a national event that took
place every year, afestival that celebrated Greek culture [54]. While maybe not epic in
nature, one can view Cardiff’'s The Missing Voice as an artifact that celebrates culture.
Whitechapel Library where the narrative journey began no longer exists, shut down in
2005. Housed now at the Gallery, the work documents an important historical location
that existed for 113 years, and it does so experientialy and through sound rather than
through images, much like Homer’ s sonic works recounted Greek history and culture.
Participating in three-dimensiond literature as either viewers or performers forces us
to rethink the notion of reading and literacy by asking us to make sense of images, sound,
movement and other sensory modealities as text. Like The Missing Voice, When Ghosts
Will Die is driven as much by sound as by images. In fact, the use of words is minimal
and found in association only with images. Thus, it is as far removed from traditional
print-based literary work as can be, and yet it is still a story that makes a case about the
dangers of nuclear proliferation. That three-dimensional work also subverts traditional
modes of delivery by expanding art outside of print publishing and into other venues
provides both its power and suggests its limitations. Existing in ephemeral space created



140 D. Grigar

anew with each telling means it does not depend upon editors or paper for its dissemina-
tion. Its beauty liesin itstemporariness. As an archived event, it may liveon asaDVD or
CD or asite on the web. But in order to talk about WAD, for example, it was necessary to
write the artists for images of the work since it does not exist in any accessible form for
viewers. On the other hand, When Ghosts Will Die is published in multiple places, like
the journa Drunken Boat, on YouTube, and at Gibson's website. No one has to pay to
experience the videos associated with the work as one would need to do with a book.
Nevertheless, these iterations of it are merely documentation of a performance that took
place amost two years ago. The performance itsalf recounted in the video can never be
recreated.

Also interesting to many scholars who have escaped traditiond disciplines for the
more ambiguous spaces of media art is the fact that such performative work, like Ghosts
or WID or even Things of Day and Dream, recombines drama with theatre, which cur-
rently at least in the United States, are objects siloed in different departments, studied by
scholars with expertise in a particular area. Bringing it together offers the possibility that
we can expand our understanding of these works by seeing them anew, coming at them
with insights and interpretations free of assumptions about conventions of one particular
field or genre. And along those lines, as objects that we practice, they are wide open for
experimentation, not limited by expectations associated with print or other art forms that
have engendered long traditions. For these reasons, | see them less, as Hayles calls them
“hopeful monsters’[2] but rather, to borrow from artist Bill Seaman, “recombinant”
forms [55], new organisms purposefully engineered and that exhibit growth and change,
the present future of literature, electronic or otherwise.
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Abstract. Peter Horvath produces non-interactive, cinematic Internet art works
which explore conditions of agency, mobility, and continuous flow, traversing
and arguably collapsing notions of the micro and macro, near and far. The idea
that this sense of movement is random is deemed important here and coal esces |
argue, with the Situationist International (SI) concept of the dérive, ‘atechnique
of transient passage through varied ambiences' and an idea closely associated
with pyschogeographies.® Implied within this processisa‘drift’ which mediates
social, creative and conceptua boundaries between the specific locality of the
user, the presence of urban markers within the works and the mapless topogra-
phy of the medium itself.

Keywords: Internet Art, Mapless, Place, Psychogeographies Dérive.

Peter Horvath produces non-interactive, cinematic I nternet art works which explore condi-
tions of agency, mobility, and continuous flow, traversing and arguably collapsing notions
of the micro and macro, near and far. The idea that this sense of movement is random is
deemed important here and coalesces | argue, with the Situationist International concept of
the dérive, ‘atechnique of transient passage through varied ambiences and an idea closaly
associated with pyschogeographies’.? Implied within this processis a ‘drift’ which medi-
ates socid, creetive and conceptua boundaries between the specific locality of the user,
the presence of urban markers within the works and the mapless topography of the me-
diumitsdf.

The potential for navigating the ambient or mapless ‘place’® of the Internet on an
imaginative and allegorical level has proven endemic since its inception. For example,
the Internet has been appropriated by entertainment companies like Blizzard in the pro-
duction of multi-user, online games, which are creating a profound and massive culture
of local-global relations. The ambivalence of location and cultural authorship within
these games is also at play so to speak, in Internet art. But whereas Internet gaming capi-
talizes on accessibility and vast distribution and thus remains a logica part of Internet
economics, Internet art has sought to generate a critical and creative dial ogue between the
web's anarchic, free information space and its accumulation and surveillance of data
body and other forms of information economics. As such, Internet art has the tendency to
conceive of itself as a counter-site, which continuously seeksto challenge and invert con-
cepts of art and their relationship to time and space.

! Simon Ford, The Stuationist International, A User’s Guide, (London: Black Dog Publishing,
2005), 34-5.

2 Simon Ford, The Situationist International, A User’s Guide, 34-5.

3 Robertson and McDaniel consider place to be a unity of time and space, particularly in rdation to
how globa economic and information networks are connecting ‘remote’ places. See ‘Place,
Themesin Contemporary Art, (New Y ork and Oxford: Oxford University Press, 2005).

R. Adams, S. Gibson, and S. Mller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 143-152, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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Vuk Cosic first used the term ‘net.art’ in 1996, immediately configuring the artist and
‘user’ as a unified agent, interacting within the network. Since, ‘net.art’ has become a
widely held, but contentious term, generally understood as art which cannot be experi-
enced in any other medium or in any other way than by means of the Internet. Recently,
the term has given way to more general names: Internet art or online art, and has also
been subsumed within the category of ‘new media art, (an equaly indigtinct term).
MTAA’sSimple Net Art Diagram’, 1997," is useful to reference here: it shows net art as
‘happening’ between two, spatially dispersed computers. This implies that net art is not
art smply represented online, that is, created in one medium and reproduced online, but
must use the Internet asits ontological remit. The work is not necessarily about the tech-
nology either, but rather it uses the www as an opportunity for further expression. In this
sense, it is very much an art of appropriation: Internet art uses the web's vast distribution
network as a primary concept, medium and mode of access.

Internet art thus invites the viewer or ‘user’ to consider the problem of defining itself
as ‘art’ while simultaneoudly requiring us to think through idess of networked creativity
that are at once personal and collective. The idea of agency — both within the work as
well asitsreception, is pronounced. Internet art not only asks usto consider art devoid of
its ‘aura (Benjamin's term for art’s particular presence in time and space), but aso
whether it can be heterotopic: simultaneoudy within ‘red’ time and space but also oc-
cupy an inestimable and unknowable place.”

The notion that Internet art gives rise to an immanent experience largely concerning
transitory behavior, was an approach aso shared by the Situationist International, who
conceived of fleeting ‘situations' as a new crestive tactic, “Our situations will be ephem-
eral, without a future; passageways. The permanence of art or anything else does not
enter into our consideration, which are serious. Eternity is the grossest idea a person can
conceive of in connection with his acts’.® Central to the creation of these situations was
the idea of the psychogeography, which was envisioned as a means to counter urban
Spectacle:

The Situationists developed tactics that doubled both as game and
sedition, such as the dérive, which is aimless drifting through urban
streets, preferably in groups, employing the 'psycho-geographical’
method to understand the psychological affect the buildings and
built forms have on the dériver, while hunting for environments that
issue suitably exciting and passionate atmospheres.”
The creative tactic of wandering through psychogeographic spaces is pertinent to
Horvath's work, which utilizes non-linear narratives to explore the momentary nature of

http://www.mteww.com/nad.html

5 Michel Foucault, ‘Of Other Spaces', Diacritics, Vol. 16, No. 1 (Spring, 1986) 22-
27.Trandated by Jay Miskowiec. Of Other Spaces was originally delivered as a lecture by
Foucault in 1967. Here he describes heterotopia as a kind of evolving and highly malleable
counter-site, ‘a sort of simultaneously mythic and real contestation of the space in which we
live'.°> So whereas the utopia is imagined and unreal, the heterotopia is a real space that is
continuously ‘represented, contested, and inverted'.

6 Guy Debord, ‘Report on the Construction of Situations’, Knabb, 1981, 24. Quoted by Jan
Bryant in ‘Play and Transformation’, (Constant Nieuwenhuys and the Situationists)’, Drain:
A Journal of Contemporary Art and Culture, Play Issue, No. 6, 2006. www.drainmag.com

7 Jan Bryant, Play and Transformation, (Constant Nieuwenhuys and the Situationists).
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the subject in Internet art. In particular, his Triptych: Motion, Stillness, Resistance, 2006,
(Figure 1) reflects upon the dérive as a means to reposition the relationship between a psy-
chogeographical engagement with undiscovered places. It does so primarily by exploring
the disorientating and affecting nature of travel through urban environments. It also offers
the potential for an elongated experience of these spaces, so that our perception of the here
and now are superceded by the possibility of aninexhaustible presence of the global.

Fig. 1. Peter Horvath, Triptych, 2006 — Screenshot Reproduced courtesy of the artist

Horvath is an artist who produces browser driven ‘non-linear video based narra-
tives that run on the Internet’ .2 His work is perhaps most accurately defined as web
cinema: they are (mostly) non-interactive works that use found sound and film foot-
age as well as the artist’s own video and animation.” The work can be seen on his
website 6168.org as well as through prominent Internet galleries including the Whit-
ney Artport and Rhizome, and have also been exhibited in ‘real world' gallery spaces
on monitors, LCD screens and via large-scale projections.'® Horvath has also contrib-
uted to MobileGaze™ an on-line artist collective, founded in 1999 in Montreal, Can-
ada by Brad Todd, Andrew Brouse and Valerie Lamontagne which is ‘dedicated to
the promotion of ‘Canadian / Quebec artists on an international scale’ and the desire
to create ‘a bridge between the micro and macro web art communities'.*? <Pause>,
an online exhibition curated by the group, aims to intercept ‘the stream of information
in order to provide a disruption within this endless expanse of data, by providing the
viewer with a vantage point, a moment of reflection and a dowing down in his/her
interactive viewing habits .** Here ‘pause’ is considered akind of diversion, a counter
site in which a series of cinematic Internet art works seek to challenge the hegemony
of its context, the rapid information-economics of the www.

& Interview with the artist. December 2006.

° Only one work, The Presence of Absence, 2003, is interactive in the sense of users being able
to actively select or trigger aspects of the work. In some of the works, like ESER, the artist
offers the opportunity for viewers to add their personal anonymous thoughts online, which are
then posted at the conclusion of the work.

10 See Peter Horvath: Transient Passages, at the ACA Gallery of SCAD, Atlanta, GA. March

29th-April 29th, 2007, curated by the author.
M ywww.mobilegaze.com
12 v alerie Lamontagne, The Inter-Society for the Electronic Arts (ISEA) Newsletter, #92, ISSN
1488-3635 #92 April - May 2003 http://www.isea-web.org/eng/inl/inl92.html, date accessed
24 August 2006.

13 http:/mobilegaze.org/pause/#

14 pause’, MobileGaze, http://mobilegaze.org/pause/#), 21 April 2004.
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In <Pause> Horvath contributed Either Sde of An Empty Room, 2002, a 14 minute
work, in which the artist explores the dippage between waking life, dreaming and mem-
ory in the context of a‘day in thelife’. Here we encounter time less as a study of progres-
son and more as a reoccurring series of multi-paced moments that fast forward, flicker,
and reverse. Asin all of his works there is an intimacy here which relies on detaining the
user, atactic frequently absent in our regular experiences of the Internet. Importantly then,
mogt of Horvath’s works are lengthy: 12 or so minutes, and in the case of Triptych, which
is generative, it can potentialy run infinitely. Subsequently, the work requires a‘pause’, a
dowing down, a protraction and subversion of the speed of the Internet.

Triptych (Figure 2) is composed of three video panels, situated side by side, and al-
though not spiritual in intent, does induce a sense of contemplation.”> Each panel ex-
presses a condition: motion, stillness and resistance, which are mostly conveyed in the
pace and rhythm of passageways through unknown urban environments.*® ‘Motion’
largely explores the themes and conditions of movement through the city, and particu-
larly highlights urban transportation. It lacks distinctive context and disorientates geo-
graphical specificity, moving the user through a series of familiar yet indistinct urban
markers. The central frame, ‘tiliness’, concentrates our vision on subtle images of skies,
seemingly unchanging shots of cityscapes as well as quiet private and domestic scenes,
that are equally without the particularities of place. They are comparable to Wolfgang
Staehl€'s continuous images of placesthat are subtle and meditative in tone, and athough
not modified, appear to suspend and elongate time. Like Staehle’s Comburg, 2001, in
which alive web-cam transmits images of an eleventh-century monastery over the Inter-
net, ‘stillness' seeks to capture subtle changes that are barely perceptible to the eye. Yet
in both cases, we a so experience distant locations as immediate and for local consump-
tion, reminding us of the desire for infinite access to images which the Internet has
fostered. The third pand is ‘resistance’ and explores instances of urban drama and con-
flict — couples arguing, people protesting or in states of agitation.

Horvath chose not to use the pop up window as a framing device in this piece, a
technique common in his work, but found an equivalent means of creating a dialogue
between individually framed panel sequences by situating three videos side by side,
creating a reflexive dialogue between these states.’® This unity is also achieved

15 Currently, the work can use original footage for approximately 4 hours, however, the artist is
continuously adding to it.

16 Both ‘motion’ and *stillness' use video shot at the standard 29.97 frames per second, whereas
‘resistance’ is modified.

M http://www.tate.org.uk/modern/exhibitions/timezones/artists.shtm#staghle

18 A similar format of inter-connecting video sequences was recently explored by Christian
Marclay in Video Quartet, 2004, a four channel installation which ‘samples’ extensive found
Hollywood film scenes of musical and distinctive sound based performances. Each section or
channel informs the next finalizing in an exuberant arrangement of song and dance that con-
cludes crescendo like. Marclay is known for exploring the legacy of Cage's sampling tech-
nique (itself a kind of détournment) first experimented with in Williams Mix, 1952. Cage
used the | Ching to achieve the chance driven and hence negated intentionality of the mix,
giving the process a seemingly infinite range of possibility. While Horvath’s Triptych ap-
pears to employ sampling in the same way as Marclay, it isin actuality generative, meaning
it uses a software program to randomly select from Horvath’'s pool of video footage. As
such, it plays differently every time you log on and is in this sense effectively unique and
endless, in that the generative schema gives rise to a vast array of possible sequences.
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Fig. 2. Peter Horvath, Triptych, 2006 — Screenshot Reproduced courtesy of the artist

Fig. 3. Peter Horvath, Unexpected Launching of Heavy Objects, 2003 — Screenshot Reproduced
courtesy of the artist

through the consistency of line and color passing through each panel - images are
frequently subdued in color but sharply lit. Like Viola's Hatsu Yume, (First Dream)
1981, a 56 minute color video™, which uses the effects of water and light to transition
between geographies in Japan, from the forest regions to the city for example, as well
from the documentary to the ephemeral, Horvath elevates these sequences from the
documentary to the psychogeographic — revealing unexpected ambiances of the envi-
ronment. As in Debord's description of the dérive, we experience the spaces of this

9 Bjll Viola's Hatsu Yume, transdated as ‘First Dream’, was poduced in Japan in 1981 while
Violawas artist-in-residence at the Sony Corporation.
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work with irony, the viewer is unable to make decisions about the way in which they
encounter space within and through the work, and yet they are presented with its re-
siding affecting conditions. In other words, we do not wander aimlessly, as did the
Surrealists, but encounter habitual ‘psychogeographical attractions’, which in Trip-
tych are the rapid, suspended and troubled encounters with the unknown city.® The
randomly generated sequences that continuously juxtapose these states create unend-
ing narratives, passages, and pathways, which glide between the here and there.
Unlike Triptych, the majority of Horvath’'s works use the pop-up window as a nar-
rative-framing device for multilayered video. In Unexpected Launching of Heavy Ob-
jects, 2003, (Figure 3) hundreds of empty pop-ups rapidly unfold, encasing scenes of
fascism that subsequently merge into images of atomic bomb tests. For Horvath then,
the appropriation of the pop-up window has acted as a means of subverting the once
familiar visual language and usage of the Internet, while also addressing broadband
restrictions. The pop-ups produce an assortment of sequences inspired more by the
collage based work of Hannah Héch than Sergei Eisenstein’s montages (Figure 4).%

Fig. 4. Peter Horvath, Either Sde of an Empty Room, 2002 — Screenshot Reproduced courtesy
of the artist

20 Guy Debord, ‘Theory of the Dérive', 1958, published in The Stuationist International Text
Library, http://library.nothingness.org/articles/SI/. Date accessed October 24", 2006.
2L Interview with the artist, March 2004.
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But they are also particular to the Web: The browser frame is always present, and
they tier in such a manner that they fill the border of the screen, making us conscious
that the context is emphatically that of the Web. Such dense layering of video is en-
hanced by Horvath's use of music, sound and word: written and whispered, readable
and obscured, which converge to realize the rich potential of the medium.

Horvath’s textured use of audio-visual space not only investigates the possibilities
of the medium but seeks, he argues, to emulate random memory acts and suggest un-
folding consciousness,

As a medium, the web simulates the environment of the mind, of-
fering frenetic and multiple displays of stimulus. In my work, win-
dows open and close in the same manner that thoughts enter our
minds, play out, and disappear, making room for new thoughts. In
this way, my pieces mimic the thought process.?

Memory, life cycles and waking dreams are recurrent themes in his work, and fea-
ture prominently in Either Sde of An Empty Room, 2002. As viewers, we pass
through undefined city spaces — the underground, supermarket, and bars — all in a
meatter of seconds and without the security of a destination or sense of purpose, much
like the dérive. Interspersed throughout this urban drifting are photographic stills and

Fig. 5. Peter Horvath, Lifeis Like Water, — Screenshot Reproduced courtesy of the artist

2 |nterview with artist, October 2005.
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film footage of the artist’s family life, and surrealistic animations, which foil the
consideration of the city as a private, ambient experience. The sense of disorientation
and isolation experienced here is echoed in Life is Like Water, 2002, (Figure 5). Set
on a heady NY C subway, it observes the intimate gestures and impersonal interac-
tions of passengers whose insular lives are ruptured by 9/11 and its subsequent me-
diafrenzy.

The public uncovering of deeply personal secrets is also a subject addressed
within Intervals, 2004, (Figure 6), an 8-minute, Web-based video which has also been
presented as a projection in a gallery. The ‘interval’ is a brief moment in which four
characters reveal their most intimate selves through accounts of lost innocence, fear of
the unknown, masculine ritual and the mystery of love. Here identity is subject to
visual and textual dippages, distortions, and to filmic alter egos that mimic, echo or
subvert their subjects’ account.

| went on top of the

roof of my school

Fig. 6. Peter Horvath, Intervals, 2004 — Screenshot Reproduced courtesy of the artist

Tenderly Yours, 2005, (Figure 7), a 10-minute, Web-based video, revisits the
themes of love, loss and memory in a visua language which simulates the personal,
casual and ambiguous approach of French new wave cinema. Here we also encounter
aseries of filmic ‘doubles — of French new wave cinema rendered as Web cinema.
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Fig. 7. Peter Horvath, Tenderly Yours, 2005, screenshot Reproduced courtesy of the artist

Boulevard, 2007, is a three-channel Web video and ingtallation, running 12-minutes.
Like Tenderly Yours it has a strong sense of cinematic presence, transitioning from the
visual language of collage to scripting and directing a highly intense narrative. Located in
Los Angeles, we follow a striking woman, the passenger of a convertible car, driven by
an unidentified driver through the city, passing its generic streets, billboards and motels,
to an unknown destination. Thereis avoice-over, presumably hers, that exposes her feel-
ings of obsession. Running parallél to the piece is a dialogue between a man and woman
in intimate, but casual conversation about love. The video sequences are frequently sus-
pended, digunctive and blurred, distorting our visual and emotional sense of place. At
once lyrical and intoxicatingly beautiful, we move through discrete emotive atmospheres
experiencing ambiguity, desire and longing.

Horvath's net art is perhaps more accurately defined as cinematic, in that, unlike the
vast mgjority of net art works that utilize interactivity as its ontological remit, they are
non-interactive and experientially passive. The dense arrangement of video is enhanced
by Horvath's use of the word - both written and whispered, readable and obscured, which
augment the richness of the medium. This literal and metaphorical layering of subject
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Fig. 8. Peter Horvath, Boulevard, 2007, Installation shot Reproduced courtesy of the artist

simultaneously queries time as a collection of fragments or memories, both real and
imagined. Within and through all of these works, the subject drifts aimlesdly, like the
dériver, through real and virtual urban environments, without preconception as to
where they may arrive but attempting to seek out purpose in their movement. This
‘drift’ mediates social, creative and conceptual boundaries between the specific local -
ity of the user, the multiple places navigated within the work, and the globalized, ma-
pless topography of the medium itself.
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Abstract. This paper describes a second-generation mobile music system that
adds qualities of physical interaction to previous participative, networked, multi-
user systems. We call upon traditions in interactive sensor music instrument
building to inform this process. The resulting system underscores its dual per-
sonal/community context awareness with a technique of hybrid audio display.
This allows the system to exhibit qualities of reflexive social translucence pro-
viding a view of the group all while giving each member of the group a respon-
sive sense of agency. The visceral mobile music system was tested in a theatre
environment with manageable location tracking and creative non-musical test
subjects. The combination of musical practice and interaction design establish ar-
tistic creativity as an important component of the research process.

Keywords: mobile music, sensor instruments, network audio.

1 Introduction

Mobile electronics have had an indelible impact on culture and society. Artists have
exploited this to conceive of new forms of cultural production. One of the areas often
evoked is that of creating new forms of music. We seek to identify the musical potential
of networked, mobile systems, and describe the conception and design of a visceral mo-
bile music system. The system is mobile, multi-user, and is sensitive to both personal and
community context as captured through location information and sensor data. To arrive at
a result that musically fulfills the potential of the technology, we retrace related fields of
interactive and network music to inform and motivate the design specification.

Personal music players revolutionized the notion of pervasive music over 25 years
ago. The Walkman allowed the music lover to bring his/her music with him wherever he
went, and allowed him to create a private aural sphere, defining his own musical envi-
ronment while on the move, all while not disturbing those around him. Today’s personal
music systems have merged with recent developments in networked information access.
The container of the music has gone from physical media such as the cassette or CD to
data files. The storage capacity of modern personal music players is vast enough for a
user to carry his whole music collection with him at all times. Meanwhile developments
in peer-to-peer file sharing and social networking sites like MySpace have been seized
upon by musician and music fans alike in new modes of music distribution, leading to
heightened grass-roots inter-user interaction. These networks have been enhanced by
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information retrieval techniques to generate recommendations based on personal musical
taste with sites like LastFM [1]. The way that music is distributed and consumed, have
undergone a fundamental shift in the last decade. Despite these technological shifts,
music as an art form has not changed correspondingly. This chapter investigates ways in
which mobile ubiquitous systems could be designed to directly engage with and drive the
creative process of music making.

Mobile systems allow increasingly rich media experiences on portable electronics
devices. The cell telephone evokes a sense of mobility plus a sense of connectivity.
Localization technologies such as GPS enable navigation systems allow geographic
interaction. These are the ingredients that have been used in new fields of artistic prac-
tice, notably locative media. As a researcher, I was interested to see if we could conceive
of a form of location-based music. As a composer, I was interested to see if there was a
way to preserve the richness of musical interaction we know from instrumental perform-
ance. What elements from traditional musical performance, or from previous work in
computer based music could be used to enhance the musicality of mobile media systems?
Could this contribute ideas to fields such as Human Computer Interaction (HCI) or
Ubiquitous Computing? The approach described here sits at the intersection of several
fields of research and creative practice.

We first describe the field of new instrument design in interactive music. We then
consider the history of network music as precursors to the present work. Section 4 intro-
duces the nascent field of mobile music. We then present the visceral mobile music sys-
tem and describe field trials. Section 7 introduces the notion of reflexive translucence to
describe ways in which the system musically portrays community activity. We finish
with concluding remarks.

2 Sensor Instruments

One branch of computer music that is directly concerned with human-computer interac-
tion is that of New Interfaces for Musical Expression (NIME). NIME began as a work-
shop at CHI 2001 [2] and has since evolved to sustain an annual international conference
[3]. As its nature implies, NIME is the discipline concerned with interaction in music. It
is a field that specializes in creating interactive music systems using sensors and net-
works. Its activities can be described as those of instrument building, or lutherie. The
typical context of a NIME system is to build a system for concert performance. A NIME
system is conceived by an instrument builder, contextualized by a composer, to be used
by a musician who is able to attain a profound level of interaction with the system
through his/her virtuosity. As a field of practice, NIME is therefore specialist oriented.
The design process of NIME, then, while rich for interactive possibilities in sound
manipulation, do not address typical end users. The richness of a successful NIME in-
strument is not necessarily in the efficiency of interaction or the optimization of task
performance. In classical HCI research, controlled experiments tend to focus on task
performance optimization. With a musical instrument, on the other hand its operation has
less to do with optimization and more to do with the expressivity of the system which
may arise out of idiosyncrasies of the system. In musical composition this is referred to
as the idiomatic voice of an instrument. From the HCI point of view, this can be viewed
as a form of seamful design [4]. A good instrument is not always considered to be perfect
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— it is said to have character. The identity of an instrument is established not only by the
range of sounds it is capable of, but also as a function of its limitations. Successful com-
positions for instruments make use of both limitations and possibilities of an instrument,
similar to the notion of seamful design.

Instrument building and subsequent composition and performance are activities cen-
tral to NIME. Data from sensors that capture movement, gesture, or real world phenom-
ena are mapped to sound synthesis or high level musical parameters. Information from a
gyroscope, for example, might be used to capture free-space orientation, and gradually
modulate the frequency of an oscillator. A number of artist-oriented platforms exist at the
time of writing, including the Arduino, I-Cube, and Phidget that allow the artist to
quickly experiment with different types of sensors as input to an interactive digital sys-
tem. The arrival of the Nintendo Wii has brought this kind of interaction to the consumer
gaming world, enabling the user to become physical in front of a video game. This hard-
ware is a ready made, low cost device that integrates sensors like accelerometers and
infrared cameras and has been seized upon by artists wishing to explore gesture and
interactive media.

While the Wii’s availability has been taken up by artists as an accessible platform, the
history of work in this area pre-dates the Arduino, the Wii, and the NIME conference
itself. The use of technology to capture gesture for musical ends can be retraced to the
1920’s with the Theremin. The Theremin, and other instruments of its time like the On-
des Martenot used analog electronics to capture performer gesture to modulate electronic
sound [5]. More recently, Max Mathews, one of the forefathers of computer music, cre-
ated the Radio Baton, a continuous percussion surface that could monitor position and
gesture of two radio transmittor batons over an playing surface comprised of an antenna
grid[6]. Michel Waisvisz, the musician and composer most closely associated with the
Studio for Electro-Instrumental Music (STEIM) in Amsterdam performs on The Hands,
an instrument that uses mercury switches and ultrasound sensors to capture relative hand
position, orientation, and distance to perform digital music [7].

These were works that inspired Sensorband, a trio ensemble in which three musicians,
Edwin van der Heide, Zbigniew Karkorwski, and the present author, perform on instru-
ments comprised of gestural interfaces. The three instruments in the Sensorband instru-
mentarium all allow free space gestures of the musician to be captured via a sensor
system to articulate digitally synthesized sound on the computer. Each instrument, how-
ever, has its distinct mode of operation, be it ultrasound, infrared, or biosignal sensing.
The similarities and differences among the instruments give them at once musical coher-
ence and distinct identity. They are members of a single instrument family, much in the
way that traditional instruments constitute families such as the stringed, woodwind, brass,
and percussion instrument families. These three members of the sensor instrument family
demonstrate their own uniqueness, each one distinguishing itself from the others by mode
of operation, articulation, and ultimately voice [8].

Gestural interaction with electronic sound creates a compelling experience as it a
mode of interaction that approaches, in HCI terms, direct manipulation of the medium.
These sensor instruments have to be responsive and satisfying enough for musicians for
whom the gold standard of expressivity is the richness of traditional musical instruments.
At the same time, digital instruments’ programmable mapping means that complexity
can be tempered, making sensor instruments accessible to non-musicians more easily
than traditional instruments.
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Fig. 1. Sensorband (left to right, Edwin van de Heide, Zbigniew Karkowski, Atau Tanaka) in
concert at Paradiso in Amsterdam during the Sonic Acts Festival, 1994

3 Network Music

Musicians have a long tradition of appropriating communications technologies for musi-
cal work. The first communications technology to be broached artistically was radio.
Germany was a fertile ground for early radio art, culminating in 1928 in the seminal
Wochenende (Weekend) of Walter Ruttmann. Berthold Brecht was an important instiga-
tor in this era, calling for public participation to turn a state controlled distribution system
into a social communication system. These views were corroborated by Kurt Weill in his
call for an absolute radio art [9] and Walter Benjamin’s essay Art in the Age of Me-
chanical Reproduction [10]. Cologne and the studio of the WDR (West German Radio)
under Klaus Schoening became a focal point in the Neues Horspiel movement of the
1960’s, already renowned as a pioneering center for electronic music with its Studio for
Electronic Music. Schoening commissioned an important body of work, including
Roaratorio by John Cage, New York City by Richard Kostelanetz, and Ein Aufnahme-
zustand by Mauricio Kagel [11].

As radio is typically a state controlled medium, at the level of infrastructure and often
at the level of content, independent artists wishing to exploit the medium needed to find
tactical strategies. This includes a rich history of pirate radio, and of a school of do-it-
yourself microradio transmitter building by Tetsuo Kogawa and others [12]. With the
democratization of the Internet, network audio streaming made independent broadcasting
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possible. This was seized upon by artists for a host of net radio projects including Radio
Qualia [13].

Beyond radio, composers like Max Neuhaus have also worked with telephone net-
works. He has continued his activities in music with his networks or broadcast works:
virtual architectures which act as a forums open to anyone for the evolution of new mu-
sics. With the first Public Supply in 1966 he combined a radio station with the telephone
network and created a two-way public aural space twenty miles in diameter encompass-
ing New York City.

Performing musicians have used network technology to create distributed musical
processes amongst musicians on the same stage. The Hub was a collective in the San
Francisco area that performed with an on-stage data sharing network [14]. The use of
communications networks to transpose auditory environments from one space to another
range from functional demonstrations of remote musical rehearsal [15, 16], to artist pro-
jects by composers like Luc Ferrari who piped in sounds from the Normandy coast
to envelope the Arc de Triomphe in Paris with seaside ambiences. This notion of stream-
ing continues today with artists research projects such as the arts research group Locus
Sonus [17].

3.1 Network Concerts

My first attempts to practice music on networks was in organizing long-distance per-
formances in the 1990’s. By using ISDN networks and videoconferencing technology, I
was able to connect concert spaces in two cities, where performers at each site were able
to see and hear the musicians at the other site. Inasmuch as the network was an enabling
technology collapsing the distance between two geographically separated locations, the
nature of the audiovisual communication created perturbations in the musicians’ habits.
The first challenge was to find a way to maintain eye-to-eye contact when the act of
sharing a single stage was extended by a pair of video cameras and video projectors.

Musicians have the reflex to adjust their playing style to the reverberant acoustic of
the space in which they play. I wanted to extend this musical instinct to respect the acous-
tics of physical space and apply it to the time latency of network space. To me it was
somehow appropriate that a given music could not simply be transplanted and success-
fully performed on a network infrastructure. The time characteristic of that infrastructure
becomes the acoustic. I have referred to this network transmission latency in other texts
as the acoustic of the network to be recognized and exploited as one does when compos-
ing for specific resonant spaces [18].

3.2 Network Based Installations

While it was a musician’s instinct to try to perform on any new infrastructure, these ex-
periments underlined the fact the Internet was a medium perhaps not suited for live per-
formance. This is borne out in the failure of early interest in Internet multicast technolo-
gies to transmit live events. In the multicast heyday of the mid-1990’s, stadium rock
concerts were imagined to be simulcast for viewing over the Internet. This has never
taken off, but a deferred time interest in near-live transmission remains in events like the
2008 U.S. presidential debates over YouTube, a less time critical store-and-stream infra-
structure.
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As the temporal characteristics of networks posed significant challenges, I began to
question whether networks were not better suited for musical activities other than real-
time performance. I wondered if spatial aspects might hold more promise, and created
works that were not concert pieces, but gallery and web-site based installations.

Fig. 2. Constellations installed at the Webbar, Paris, 1999

Constellations is a gallery installation whose aim was to juxtapose the physical space of
an art gallery with the so-called virfual space of the Internet. Five computers in a gallery
space, each connected to the Internet and each with its own speaker system. Gallery visi-
tors use the interface to invoke the streaming of MP3 sound files from the Internet. And as
the speakers of each of the computers played out into the physical space of the gallery,
there was also a spatial, acoustic mix. These two levels of sound mixing — Internet mixing
and acoustic mixing, constitute the dynamic at the core of the work. In MP3g, I abandoned
physical space altogether and focused on the notion of the Internet as a collaborative
space. The software is viewed on a standard web browser. An upload feature in the soft-
ware allows listeners of the piece to send in URL links sound files and contribute to the
evolution of the piece. In fact in its initial state, the piece is contentless, it is only a scaffold
waiting for contributions from the web visitors. The spectator’s role shifted to that of an
active participant who heard her contributions in context with the others’.

3.3 Hybrids

Networks introduced the spatial and participative dimension but lacked the visceral ele-
ment of sensor instruments. Global String is a network based installation work that uses
sensors. The concept was to create a vibrating string of monumental proportions that
would span the distance between two cities, traversing physical and network space [19].
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Fig. 3. Global String at Dutch Electronic Arts Festival (2000) at V2 in Rotterdam, with
traceroute output on left screen and remote site at Ars Electronica Center in Linz Austria on
right screen

As a hybrid work, it combined the approaches of sensor instruments and network music,
and served to bring back the satisfaction and visceral sense in a networked environment.

At each site, the endpoints of the string were physical cables. The use of sensor-
actuators in conjunction with networks allowed me to make physical action the musical
information transmitted on the network. It is the mixture of the virtual and the real; the
network acts as its resonating body, with network traffic conditions captured by the
traceroute Unix command tuning parameters affecting physical model based sound syn-
thesis.

4 Mobile Music

Mobile music is an all-encompassing term that implies deployment of audio and sound
on portable electronics. It has been used by commercial products to refer to offerings that
combine personal music player functionality on mobile telephones. Products like Apple’s
iPhone have brought music and video to the mobile phone. However they do little to
extend the notion of a PDA and do not integrate the communicative possibility of a mo-
bile phone and the Apple’s companion iPod music player. More relevant to the work
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presented here, Mobile Music refers to an international research committee in creative
musical practice on mobile computing technologies. It is a field of practice that is at the
intersection of NIME, CHI, and Ubicomp. The community hosts an annual international
conference, the Mobile Music Workshop (MMW) [20], one of which has been held in
conjunction with a NIME conference.

TuNA is a system based on PDA’s and ad-hoc Wi-fi networks to connect listeners in
close proximity [21], allowing one listener can “tune” into what another is listening to.
Sonic City is a headphone-based system equipped with sensors that put the personal
music player in interaction with its surrounding environment [22]. Yolande Harris” work
uses GPS in a sound art context. She exploits the supposed precision of GPS systems to
sonify the jitter in a seemingly static source and creates exhibition and performance
works that put the spectator or performer in musical interaction with the drift inside loca-
tion sensing technologies [23].

4.1 Locative Media

Locative media is a recent field of artistic practice incorporating geography as source of
creative production. Projects by the art group Blast Theory are references in this field,
and succeed in creating compelling experiences by extending notions of theatrical pro-
duction into the urban sphere [24]. Pervasive gaming is an active area with projects like
Big Urban Game [25] transposing the dynamics of board games into urban geography.
Geotagging is another area linking user to environment. Socialite [26] is one of several
systems that allows the user to use a mobile device to annotate physical space by that
user or to share annotations with others. Research platforms like Mediascapes [27] have
made it practical for content creators to author location aware multimedia content.

4.2 Ubiquitous Music

With Malleable Mobile Music, the goal was to see how interactive music techniques
might be applied in a ubiquitous computing context [28]. For this, the musical example
was simplified to remixing an existing pop song. Each participant was assigned a part in
the music and their relative proximity in urban environment drove an evolving re-mix of
a song. From a musical point of view, this was as if each participant became an instru-
ment, or rack in the whole. From a human-interaction point of view, it was to see if a
musical entity could represent the presence and proximity of a person. For this, I coined
the term, musical avatar. Ultimately the question was to see if music could become a
carrier of social information.

Taking these ideas in an artistically more abstract direction, I developed Nez_Dérive in
collaboration with Petra Gemeinboeck and Ali Momeni [29]. The goal was to use strate-
gies from Locative Media to create a fluid musical work. We sought to use off-the-shelf
components such as mobile telephones and GPS devices. At the same time, we wanted to
take the mobile phone out of its typical cultural association. For this, we created a sort of
wearable computing object, a white scarf in which were housed two mobiles and the GPS
device.

The piece allowed three participants each wearing the wearable system to wander
around in the neighborhood surrounding the gallery where the exhibition was taking
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Fig. 4. Net_Dérive, with GPS and mobile phones contained in wearable scarf-like object

place. The camera automatically took photos every 20 seconds along the walk, geo-
tagged them with the GPS data, and uploaded them over mobile wireless data networks
to the server in the gallery. An abstract audiovisual feed was created from this data in the
gallery, and streamed back to the participants. The work put in place a system for abstract
visualization and sonification of urban navigation. The images we places along a satellite
map, creating a collage of Google Earth satellite imagery and the live uploaded photos
from the intertwining paths walked by the three participants. This very information was
used musically, to create an ever-evolving pulsing polyrhythm representing the proximity
of the walkers.

5 Visceral Mobiles

Much in the way that Global String was a sensor-network hybrid work that reconciled
the visceral nature of gesture with the communicative potential of networks, we now
describe an experimental system that configures a mobile system to merge locative media
and gestural elements. The goal was to build a system where the music became a dy-
namic media flow that represented the collective action of a community of participants.
At the same time the music represented group activity, each user needed to have a sense
of his part in the whole. By balancing these two requirements, we hoped to address the
issue of reconciling local activity with social connectivity. We will introduce the notion
of reflexive translucence as a technique of audio display to address this.

The desire to detect individual and group dynamic delineate two distinct contexts —
personal context and community context. These two contexts must be aggregated and
feed process generating the musical output. The dispatching of this contextual informa-
tion needs to be agnostic of the information architecture of the system. That is to say, the
message passing needed to work both in a client-server model or a peer-to-peer model,
with the possibility of a hybrid architecture, to function at all points across the networked
system.
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5.1 Sensing and Localization

Sensing personal context was achieved via on-device sensors. We used NIME instrument
building techniques described above, to equip a portable electronics device with several
types of sensors. A data-acquisition back plane was created in a way to dock onto the
back of the device. The data acquisition card could accept up to eight analog 0-5V inputs
from sensors, digitize them, and send the information to the device over USB. We used
five sensor channels — two force-sensing resistors (FSR) as pressure sensors, a two-
dimensional accelerometer, and a gyroscope. The FSR’s were placed on the device so as
to detect user grip pressure holding the device. The data from the accelerometers were
filtered so as to report tilt of the device, and the gyroscope reported rotation around one
axis of the device to report higher frequency rhythmical movement.

These sensors picked up listener gesture on the device. We sought to detect sub-
conscious user participation, as well as volitional actions of the listeners. For example,
the intensity with which a listener held the mobile device could be translated into the
timbral brightness of the music; the rhythm the user made as he tapped along with the
music could drive the tempo of the music. The angle the device was held at could seek
and scrub back and forth.

While on-device sensors picked up the personal context, location of the users would
give the community context. The relative geographies of users in the group drives the
mixing of the different musical modules. Similar to Malleable Mobile Music, as a listen-
ing partner gets closer, their part is heard more prominently in the mix.

A host of movement and localization sensing technologies are available. While GPS
was used with Malleable Mobile Music and Net_Dérive, there remained several unre-
solved issues. One was the coarseness of GPS location information. The GPS device
reports the user’s location about once per second. Another problem was that of scale.
While it is interesting to conceive of a system where traversing a city block modulates a
musical parameter, in reality it was questionable whether the scale of mapping (for ex-
ample 100 meters to 100 Hertz) was perceivable and meaningful to the participant and
spectators. To better understand the dynamics of how topology could be mapped to mu-
sic, we used a controlled black box environment (15m x 15m) and visual tracking using
the Eyesweb environment [30]. We used the glowing LCD screens of the handheld de-
vices as the object to be tracked by an overhead video camera. Each screen was pro-
grammed to emit a different color, allowing the system to track several users.

The location data was used to control the audio synthesis in a number of ways. The
position of tracked objects were used to route the signal from the contact microphones on
the tables to varying resonance models. This allowed a smooth interpolation from one
sound to another as a tracked object was moved from one to the other side of the space.
This technique provided interesting opportunities for promoting collaborative perform-
ance: as one performer moved to various areas in the space, others could serve as inputs
to the audio processes. The voice of one actor then, could be processed and modulated by
the movements of another. Depending on the location and movement of a participant,
sounds could be triggered, attenuated, altered using DSPs and placed anywhere inside the
space defined by the quadraphonic audio system. Mapping from contextual information
to musical information was done much in the same way as the sensors data mapping was.
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Fig. 5. Visceral mobile system, with sensor acquisition sub-system (left) with accelerometers,
pressure sensors, and gyroscope, and Sony Vaio U-71 handheld host computer (right)

5.2 Local/Remote Hybrid Rendering

We developed a music engine to generate a music based on the contextual information.
The musical result would then be rendered as a flow of digital audio data, to be delivered
to each connected destination. Since all processes, from incoming contextual informa-
tion, to outgoing audio delivery, take place over the network, there is inherent latency and
transmission delay. This would have an impact on the feel of the system for each user

The music engine was conceived that could be instantiated and deployed either at the
server level, or on the client devices. Audio was rendered either played locally, in the
case of the clients, or streamed out to the network, in the case of the server. The music
generation engine is controlled by information coming from the sensors or localization
system. Gestural input from each member of the group arrives over the network as UDP
packets in Open Sound Control (OSC) format [31]. Similarly, location data from Eyeweb
is transmitted to the system over OSC. The engine reconciles the multiple control inputs
to generate several parallel music channels that are sent to local sound output or network
streamed up to an Icecast type audio relay [32]. The modularity of the engine architecture
meant that it could be instantiated in a centralized server-based way (to represent com-
munity context), or on the mobile device of each user (for personal context). Any instan-
tiation of the engine could play locally or make their output available as a network
stream. To achieve the hybrid rendering effect, we concurrently ran a server-side engine
alongside peer-based engines on the mobile terminals.

A single movement by one user could be mapped to several different parameters ei-
ther on the server, or on the local device of several different audio processes.
The audio output of any instantiation of the music engine could be the network or a local
soundcard. Likewise, the engines were able to render any incoming network audio
stream, and mix it with locally synthesized sound. Not only could the clients run the
same software as the server, but any peer could be a sender or a receiver.

The sound output of the server was mapped to a quadraphonic surround sound speaker
system. The loudspeakers were arranged in a square around the perimeter of the test
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space. Amplitude panning across these four outputs permitted placing a virtual sound
source at any point in the environmental soundscape. The sound output of the client
devices were its own local sound output. Having sound emanating directly from the
device situated it in the physical space. This acoustically placed a sound source in the
space and differed markedly in effect compared to the virtual surround soundscape of the
server output. We call this a hybrid rendering model where audio can be rendered re-
motely or locally to represent the personal and community levels of context.

6 In Use

By developing a system that enabled rich media interaction on mobile devices, we sought
to create a live musical dynamic that could be executed by non-musicians. To test this
system, The user group for the study consisted of 15 professional actors and actresses
taking part in the theatre workshop. They would work in small groups to rehearse an
improvised sketch. This corresponded well to the number of prototype devices on hand
(3), and provided a good variation of combination of users running through the same
scenario.

Fig. 6. Visceral mobile music in theatre test setting, with three actors holding a mobile terminal
inside the set environment and listening to cues generated by the hybrid audio display

The use of actors and actresses was consistent with the use of the black box space as a
controlled environment for location tracking. As actors, they were accustomed to ab-
stracting an environment and constructing a temporary reality based on the set, and to
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live out their part. Although they were professionals in their domain (theatre), these users
can be considered neutral and uninformed with respect to the technology at hand, as well
as the musical processes proposed. In this sense, the actors and actresses represented a
neutral user base similar to calling upon colleagues in a research lab or students in a
university to conduct a user study. The actors could follow indications and reproduce
scenarios, and they were not biased as musicians might be about the musical possibilities
of such a system. In this way, the choice of the theatre and actors provided the controlled
environment to reduce unknown variables, while their neutral stance with respect to
technology and music made them an impartial test subjects. We hoped to contain the
potentially wide ranging variation of social systems and geographical localization, to
focus on the individual/group dynamic and the music it could produce.

The black box theatre space was filled out by a sparse set that was a combination of
physical objects and boundaries and video projection. The users worked in groups of
five, with three holding a device, two without, to act out a short sketch. The text was
written so as to be reproducible, but their choreography in space and their gestures were
not notated. Instead it was left to the actors/actresses to act out the script, articulating and
moving in the way that allowed them to best express the text. Interactive soundscapes
were programmed to accompany the scene. Sound filled in the sparse physical set, soni-
cally painting a virtual environment that described an imaginary space. The quadraphonic
sound system projected the background decor establishing the ambiance. As the actors
moved through the space, detecting community context by the camera tracking system
modulated sounds in this environment. The personal context of each actor pick up by the
sensors articulated sounds locally on the devices. This accompanied and sonified the
sense of the actors picking up and playing with sonorous objects in the skit. At time a
playful dialog could be set up as gestures producing sounds on an object could be tossed
or passed from one actor to another. The distribution of music engines across the network
of devices worked invisibly in the background to render audio locally on-device or
stream to other peers. The actor did not have to be concerned with the technology, for
them they were passing sound objects around in an imaginary space. Their gestures oper-
ated on these sounding objects while the space itself musically responded to their move-
ments.

The information specific to a local user is rendered directly on his client and is not
subject to network latency, giving the user a sense of the system responding in a snappy
way to her own actions. This has a twofold effect, first of apparent responsiveness of the
system and second of task specific audio localization. Community context, on the other
hand, pass through the network and server, to be aggregated. Latency is less of an issue
here as each individual’s part contributes to a musical whole. The hybrid audio display
technique parallels the locus of action, placing user-centric actions acoustically at the
device, and community-centric actions in the public sound space.

7 Reflexive Translucence

The term social translucence is used in the field of Social Computing to describe infor-
mation displays that reflect social dynamic [33]. These systems support coherent group
behavior by making actors aware and accountable for their actions by making them visi-
ble through representation and abstraction. A system exhibiting translucence displays
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faithful yet abstract representations of the state of a community. Here the public audio
display can be considered to have the property of translucence. It sonically reflects and
displays the group dynamic to its members, and fulfills the qualities fundamental to so-
cial translucence, those of visibility, awareness, and accountability. With the dual per-
sonal/community contexts, Visceral Mobile Music must not only give a global view of
the situation also represent local action back to its originating user in a compelling way.
The locally rendered audio needs to be responsive and satisfy an immediacy for the user
to have a sense of agency connecting his intention or originating act to the resulting me-
dia displayed [34]. The whole system, then, exhibits social translucence and at the same
time affords a sense of individual agency.

We introduce here the notion of reflexive translucence, the hybridization of group
translucence and individual sense of agency, where the two are organically intertwined.
The system has a view and is able to display the global state of the community. Within
this community, each individual user must have a sense of her part in the whole. The
community and its constituent individuals are forcibly related. The reflexive translucence
of the proposed hybrid display system recognizes the two types of identities, individual
and group, that emerge in the total environment.

8 Conclusions

We have described a second-generation mobile music system that captures both personal
user context as well as group, community dynamic. While the system makes use of ad-
vanced mobile electronics technology, it has been conceived as an artists system, and in
this way distinguishes itself from products created under marketing constraints. Simi-
larly, the system has been evaluated by non-musicians in a creative context. This ap-
proach calls upon techniques and methodology from several disciplines, including inter-
active instrument design, human computer interaction, and social computing.

Inasmuch as we intended the system to be at the cutting edge of technology, we
wished it to have a depth of musical expression. In order to explore the depth of musical
interaction, we called upon the field of NIME and its predecessors to understand the
richness of gestural sonic interaction. Musical instruments built with sensor interfaces,
and performance practice on such instruments, including ensemble performance, and
compositional notions of idiomatic writing help us to find the musical voice of digital
technology. Retracing the history of network music, including precursors in radio art and
telephone music, aid us to understand the potential of communications technologies. As
temporal accuracy is difficult to attain, we looked at examples that explored the spatial,
social potential of networks as a musical medium. One installation project by the author
was presented as using both sensor and network technology, to create a long-distance
instrument that could be performed by virtuosi or played by lay-visitors.

Artists have already begun to use geographic localization systems for creative prac-
tice. Locative media and mobile music exist today as vibrant areas of artistic output. By
taking the lessons gleaned from interactive sensor music projects, we sought to inject a
physical sense to extend upon prior work. Experience with network audio systems aided
to flesh out the participative group dynamic of the new system. by combining these two
qualities, we arrive at visceral mobile music, and the different musical and design impli-
cations it affords. First we observe that the system is capable of sensing two distinct
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contexts: personal and community. On device sensors are suited to detect users’ direct
conscious and sub-conscious gestures, while location tracking capture the state of the
community. We propose a novel hybrid audio display system that situates these two
contexts sonically in space. Furthermore, the combined client/server and peer/peer archi-
tecture of the system affords an immediacy and responsiveness for personal context all
while aggregating information from multiple users to project group dynamic.

The system satisfies the qualities of social translucence, and with the sensing of two
contexts coupled with hybrid display techniques, extends this notion to be able to repre-
sent not only a view of the group, but provide for each participant a meaningful compel-
ling sense of agency for his part in the whole. We coin the term reflexive translucence to
describe this multilayered concurrent representation. Finally we describe a field trial
where the system is put to use in a controlled black box theatre environment. This test
case proves practical for several reasons, including the possibility to study location track-
ing on a smaller-than-urban scale. Actors constitute interesting test subjects as they are
non-musicians yet are creative practitioners.

Through this approach we have sought to apply creative practice and technology de-
velopment in parallel, each with the rigor of its respective field. By doing so, we hoped to
create a system that pushed present day technology to its creative potential. We hoped
that by drawing upon related fields we could gain some insight into expressive possibili-
ties not otherwise explored. Calling upon methodologies from HCI and social computing
helped to inform the design of the system to be not purely technical nor purely artistic.
By conceiving of the system as a framework built on technical specifications that had
expressive qualities, we hoped to arrive at a result that had a generality and pertinence
beyond the singularity of an individual artwork. In this way, we situate the creative act in
the process of research.
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Abstract. The aim of this research is to develop a system to support
video artists. We have analysed the process of making a video sequence in
collaboration with an experienced video artist so that design rationales
of the system for artists can be obtained through artists’ practices. Based
on this analysis we identified design rationales for a system to support
the process of making a video sequence, then a prototype system called
“Knowledge Nebula Crystallizer for Time-based Information (KNC4TI)”
has been developed accordingly. Further development towards a genera-
tive system is also discussed.

Keywords: Design, video making, cognitive process, sketching, software,
time-based information, generative system.

1 Introduction

In composing a video sequence, an editing tool is indispensable. Traditionally,
conventional video editing tools have been designed for industrial video produc-
tions which are different from the ways artists compose video sequences. While
industrial video productions need tools to organise a certain video sequence along
with a storyboard devised in advance, artistic video productions tend to proceed
more through interactions between an artist and a work, rather than following
a pre-defined storyboard. That is, technologies help artists to break new ground
from an artistic perspective, however, they are not optimally designed for artists’
practices.

Recently, artists as well as industrial video producers have started to use
computer software for their compositions. Most video editing software has been
developed as a metaphor of the traditional editing tools such as films and VCRs.
This means that video editing software does not provide suitable interactive
representations for artists.

The aim of this research is to design and develop a system that support the
process of making a video sequence for artists. This paper presents: (1) inves-
tigation of the process of making a video sequence to identify design rationales
for a supporting system in collaboration with a professional video artist; (2)

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 171-186, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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development of a prototype system called “Knowledge Nebula Crystallizer for
Time-based Information (KNC4TI)” that supports the process based on the
investigation results; and (3) plans for extending the KNC4TI system to a gen-
erative system.

2 Related Work

In order to understand design processes in detail, a number of analyses, espe-
cially in architects’ design processes, have been conducted [1][2][3][4], however,
most of the studies focused on design processes of non-time-based information.
Few analyses have been conducted on those of time-based information such as
making video sequence and musical composition. Tanaka [5] has pointed out that
the problem in analyses conducted so far in the musical composition research
field is that although generic models for musical composition processes have
been proposed based on macroscopic observations, little has been conducted to
investigate microscopically how each stage in those models proceeds and how
transitions between stages occurs [6]. Similarly, few microscopic analyses have
been conducted on the process of making a video sequence.

From the viewpoint of human-computer interaction research, Shipman et
al. [7] have developed a system called “Hyper-Hitchcock”. This system has been
developed based on detail-on-demand concept that facilitates users to index
video clips and to navigate video sequences efficiently.

Yamamoto et al. [8] have developed ARTWare, a library of components for
building domain-oriented multimedia authoring environments. It was developed
particularly for empirical video analysis of usability analysis.

These systems above have focused on supporting navigation processes and
analyses of video contents, where as we consider that it is important to support
its entire process, from the early stages where ideas are not clear to the final
stages where a concrete work is produced in authoring information artefacts.

Shibata et al. [9] have claimed the importance of an integrated environment
that supports entire process of creative activities, as the process is inseparable
by nature. This research takes the knowledge creation viewpoint to enable this
integration concept. Hori et al. have proposed a framework of the process of
knowledge creation called Knowledge Liquidization & Knowledge Crystallization
in order to fill a gap between theoretical frameworks and human practices [10].
Knowledge Liquidization means dissolving knowledge into small granularity that
have a core grounding to the real world and that preserve the local semantic
relationships around the core. Knowledge Crystallization means restructuring
relationships among the granular units in accordance with a current context.

Suppose you are writing a paper, you refer to a number of relevant books
and papers. You do not merely pile what is written in them as solid blocks, but
you extract relevant parts (such as a paragraph, sentences, etc., i.e. semantic
segments) from the books and the papers and fuse them into your paper.

Hori et al. also proposed a conceptual system called Knowledge Nebula Crys-
tallizer that supports the process of Knowledge Liquidization & Knowledge
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Crystallization [10]. The essential functions are: (1) dissolving information into
small semantic segments (corresponding to Knowledge Liquidization); and (2)
restructuring relationships among these semantic segments (corresponding to
Knowledge Crystallization). Actual systems have been implemented and applied
to several domains (e.g., [11]). We are developing a system called Knowledge
Nebula Crystallizer for Time-based Information (KNC4TT) for supporting the
process of making a video sequence based on the knowledge perspective.

3 A Case Study

We have investigated the process of making a video sequence to identify design
rationales for a video authoring tool that fits to designers’ cognitive processes.
It was a collaborative work with an experienced video artist (we call the artist
“participant” in this paper). Retrospective reporting of protocol analysis [12],
questionnaires and interviewing methods were analysed. Overall tendencies ob-
served in this research are summarised as below:

— Conceptual works such as considering whole structure of a piece, semantic
segmentation of a material movie are conducted on the participant’s sketch
book

— Software is mainly used for:

e Observing what is really going on in a material video sequence
e Implementing the result of his thoughts in his sketch in response to what
is seen on the software

The analysis shows that conceptual design processes are separated from im-
plementation processes, while they cannot be separated with each other. Design
process is regarded as a “dialog” between the designer and his/her material
[13]. Facilitating designers going back and forth between whole and a part, and
between conceptual and represented world will support this design process.

3.1 Roles of Sketching

Sketching plays significant roles that existing software does not cover. Sketching
allows designers: (1) to externalise designer’s multiple viewpoints simultaneously
with written and diagrammatic annotations; and (2) to visualise relationships
between the viewpoints that a designer defines. In the following sections we
discuss how these two features work in the process of making a video sequence.

Written and Diagrammatic Annotations for Designers’ Multiple View-
points. Figure 1 shows the participant’s sketch. Each of the six horizontal rectan-
gles in Figure 1 represents the entire video sequence. All six rectangles refer to one
same video sequence with different labels so that the participant can plan what
should be done regarding to each viewpoint represented with the labels. From the
top to the bottom they are labelled as follows (shown in (1) of Figure 1):
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Movements movements of physical objects such as person coming in, a door
opening, etc.

Sound levels change of sound volume

Sound image types of sounds (e.g. “voices”, etc.)

Pic (= picture) level change of density of the image

Pic image types of the images

Compounded movements plans

These elements are visualised in the sketch based on the timeline conventions.
Although some of the existing video authoring tools present sound level with
timelines as the second rectangle shows, existing software allows limited written
annotations on a video sequence, and eventually it does not provide sufficient
functionality for externalising multiple viewpoints. Especially the top sequence
labelled as “movement” is conceptually important in making a video sequence,
which is not supported by any video authoring tools. As (1) in Figure 1 shows,
a mixture of written and diagrammatic annotations works for analysing what is
going on in the video sequence.

As shown in (2) of Figure 1, a certain part of the material sequence is anno-
tated in different ways in each rectangle in order to describe conditions repre-
sented by the rectangle, that is: speak; zero (with shading); null; black; T (or a
T-shaped symbol); meter.

This is a power of multiple viewpoints with written annotations. These anno-
tations are explanations of a certain part of a video sequence in terms of each
correspondent viewpoint. For example, in terms of “Sound levels”, this sketch
shows that the sound level is set to zero at this point of the sequence.

—

S

SN -

Verees L et

[T (2) Same object with
[T different annotations

Fig. 1. Annotations from multiple viewpoints
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Visualising Relationships between Multiple Viewpoints. The partici-
pant also externalises the relationships across the viewpoints in his sketch by
using both written and diagrammatic annotations as shown in Figure 2.

Sketching supports designers to think semantic relationships such as “voices
leads pics” shown in (1) of Figure 2, as well as relationships among physical
features such as timing between sounds and pictures. (2) indicates that the par-
ticipant visualised the relationships between picture images and his plan on a
certain part of the material sequence by using written and diagrammatic an-
notations. (3) shows that the participant was thinking about the relationships
across the viewpoints.

The relationships that the participant visualised are both physical and seman-
tic. Some authoring tools support visualising physical relationships, however,
they have few functions to support semantic relationships among viewpoints of
designers

(1) Relationships between sound and vision (3) Relationships across
“ the viewpoints

ol
R s

Vel Es

Fig. 2. Relationships between multiple viewpoints

Sketching, on the other hand, assists this process. It provides a holistic view
of time-based information. Implementation of these features of sketching to soft-
ware will facilitate designers going back and forth between conceptual and phys-
ical world, and whole and a part, so that the process of making a video sequence
is supported.

3.2 Roles of Software

We investigated the process of making a video sequence with software. It was
the first time for the participant to use software for editing the piece he sketched
as shown in the previous section. That is, the process was the earliest stage of
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using video-authoring software for the new piece. The participant was to edit a
material video sequence composed of a single shot. The experiment setting was
as below:

Software. The editing tool that the participant used was FinalCut Pro HD
which the participant had been using for about five years.

Time. The duration was up to the participant (eventually it was 90 minutes).

Place. The video editing was conducted at studio at Creativity & Cognition
Studios, University of Technology, Sydney.

The process of making a video sequence, including the participant’s physical
actions and actions in the computer display, was recorded by digital video cam-
eras. After authoring a video sequence, the participant was asked to conduct a
retrospective report on his authoring process with watching the recorded video
data. We adopted the retrospective report method so that we can excerpt cog-
nitive processes in actual interactions as much as possible. The recorded video
data was used as a visual aid to minimise memory loss of the participant [4].
Following this the participant was asked to answer a free-form questionnaire via
e-mail.

Observing “Facts” in a Material Sequence. In the process of making a
video sequence, the software plays a role of elaborating what the participant
decided roughly in his sketch. This process has features listed below:

— Transitions from macroscopic viewpoints appeared in his sketch to micro-
scopic actions such as focusing on time durations were frequently observed

— Almost no transition in the opposite direction was observed, such as seeing
the effect of microscopic changes on the entire concept

The participant reported that he was just looking at the film clip as follows:

[00:01:30] At this stage, I'm just looking again at the film clip.
[00:02:32] So again, still operating on this kind of looking at the image
over, the perceptual thing.

This was reported for 18 times in his protocol data. These observations oc-
curred at the early and late phase of the process as shown in Figure 3. The
observation of facts was 75 minutes, and the exploration of possibilities was 5
minutes, the rest was for other events such as reading a manual to solve technical
problems and talking to a person.

In this process of observing facts, it was also observed that the participant
was trying to find a “rhythm” in the material sequence which the participant
calls “metre”. This is for checking the actual duration for each scene that the
participant considered as “a semantic chunk”.

[00:02:23] One of the things I've been thinking about ... is actually to, is
actually well, what is the kind of metre, what is the rhythm that you are
going to introduce into here.
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Fig. 3. The time distribution of observation process

The participant recorded precise time durations of the semantic chunks and
listed them in his sketchbook. This means that the participant was trying to
refine his idea by mapping conceptual elements to a physical feature.

[00:08:32] It’s a matter of analysing each, almost each frame to see what’s
going on and making a decision of. Having kind of analyse what’s going
on and making a decision of, well therefore this duration works out of
something like this. The durations are in seconds and frames, so that [...]
20 unit [...J. It counts from 1 to 24 frames, 25th frame rolls over number
second.

Trial-and-Error Processes. Video authoring software supports trial-and-
error processes with “the shot list” as well as the “undo” function. Existing
video editing software usually allows designers to list files and sequences used
for their current video compositions (this is called a shot list). The list function
in a video editing tool supports to compare multiple alternatives. It allows a
designer to list not only files to be potentially used but also created sequences.
In the retrospective report, the participant said:

[00:11:10] It would be a kind of parallel process where you make a shot
list is causing what they call a shot list [pointing at the left most list-
type window in FinalCut]. And essentially you go through on the list, the
different shots, the different scenes as we would often call, um. Whereas
I'm just working with one scene, dynamics within one scene. So, I'm
working with a different kind of material, but it’s related too.

Although this function helps designers conducting trial-and-error processes
through comparing multiple possibilities, the participant mentioned a problem:

[A-4] Film dubbing interface metaphor [is inconvenient]. The assumption
is that a TV program or a cinema film is being made, which forces the
adoption of the system to other modes. For instance, why should there be
only one Timeline screen? There are many instances where the moving
image is presented across many screens.

Existing video editing software has adopted a metaphor of the tools used in
industrial film making process. As a result, the software presents only the time
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axis in the sequence currently composed. This problem was also reported in the
context of musical composition [6].

3.3 Identified Design Rationales

Three design rationales have been identified based on our analysis.

1. Allowing seamless transition between a conceptual holistic viewpoint
(overview) and a partial implementation of the concepts (detail)

2. Visualising multiple viewpoints and timelines

3. Enhancing trial-and-error processes

Allowing Seamless Transition between Overview and Detail Repre-
sentations. The process of making a video sequence, especially in an artistic
context, is a design process which has hermeneutical feature, that is, the whole
defines a meaning of a part and at the same time meanings of parts decide
the meaning of the whole [14]. So a video authoring tool should be designed to
support this transition between whole and a part.

Although the overview + detail concept is a generic design rationale applica-
ble to various kinds of design problems, we consider that this is an important
strategy for the process of creating time-based information, because time-based
information takes a form which is difficult to have an overview by nature. For
example, in order to see the effect on the whole caused by a partial change, you
have to watch and/or listen to the sequence through from the beginning to the
end, or you have to memorise the whole and to imagine what impact the partial
change has on the whole. In an architectural design, the effects of partial changes
are immediately visualised on the sketch, which makes it easy for designers to
transit between whole and a part. This transition should be supported in the
process of making a video sequence.

The participant first conducted a conceptual design in the sketching process
by overviewing the whole with using written and diagrammatic annotations to
articulate relationships among the annotated elements. Then, the participant
proceeds to detail implementation of the video sequence on the software, which
was a one-way process. As the conceptual design of the whole is inseparable
from the detailed implementation on the software, they should be seamlessly
connected.

The reason why this one-way transition occurs may be partially because this is
the early stage of the process of making a video sequence. However, we consider
that this is because tools for conceptual design (sketch) and implementation
(software) are completely separated. This causes that a designer does not mod-
ify a sketch once it is completed. This phenomenon was observed in the study
on musical composition process [6]. It was observed that comparison between
multiple possibilities occurred by providing an overview with the traditional
score-metaphor interface. It is expected that providing an overview supports
comparisons between multiple possibilities derived from partial modifications.
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Visualising Multiple Viewpoints and Timelines. It was observed that
the participant visualises multiple viewpoints and timelines, however, existing
software presents only one timeline.

Amitani et al. [6] have claimed that a musical composition process does not
always proceed along with the timeline of a musical piece based on their ex-
periment. They also claimed the importance of presenting multiple timelines
in musical composition. Some musicians compose a musical piece along with
its timeline, however, we consider that tools should be designed to support the
both cases. As video sequences are information with linearity as well as musi-
cal pieces, presenting multiple timelines should support the process of making a
video sequence.

Enhancing Trial-and-Error Processes. As mentioned before, a shot list
helps designers to understand relationships among sequences. In the question-
naire, he described how he uses the list:

[A-5] Selecting short segments into a sequence on the Timeline, to begin
testing noted possibilities with actual practice and their outcomes.

Although the shot list helps designers to some degree, the list representation
only allows designers to sort the listed materials along with an axis such as
alphabetical order. This is useful, however, designers cannot arrange them along
with their own semantics. It makes it difficult for designers to grab relationships
between files and sequences, so that the list representation prevents designers
from full exploration of multiple possibilities.

Instead of the list representation, a spatial representation is more suitable to
this type of information-intensive tasks [15]. While comparison between multiple
possibilities has been conducted in designer’s mind, externalisation of designer’s
mental space is helpful for deciding whether an information piece is used or not.
Shoji et al. [16] have investigated differences between a list representation and a
spatial representation. They found that a spatial representation contributes to
elaborating concepts better than a list representation. We believe that spatial
representations will facilitate a designer to compare multiple possibilities.

In the next section, a prototype system for supporting the process of making
a video sequence with spatial representations is presented.

4 Knowledge Nebula Crystallizer for Time-Based
Information

The Knowledge Nebula Crystallizer for Time-based Information has been devel-
oped with Java 1.4.2 on the Mac OS X platform. Figure 4 shows a snapshot of
the KNCATI system. The KNCA4TI system is composed of: (1) OverviewEditor;
(2) DetailEditor; (3) ElementViewer; and (4) ElementEditor. For a practical rea-
son, we have adopted FinalCut Pro HD as the ElementEditor. In this section,
each component is explained.
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OverviewEditor ElementViewer

(= : double click DetailEditor

Fig. 4. A Snapshot of the KNC4TI System

4.1 OverviewEditor: Providing a Bird-Eye View

OverviewEditor provides, as the name says, the overview of what videos are
available at hand. They are added by either a selection of a folder that contains
videos to be potentially used or by drag & drop movie files into the OverviewEd-
itor. Figure 5 shows the snapshot of the OverviewEditor.

Each video has its thumbnails in OverviewEditor so that a designer to grab
what the video is about. When a video is double-clicked, the ElementViewer
pops up and the video is played so that a designer can check the contents (right
in Figure 4). The ElementViewer is a simple QuickTime-based viewer.

Movie object Grouping by the user

A comment by the user

Fig. 5. OverviewEditor
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The shot list in the FinalCut Pro HD is a similar component to the OverviewEd-
itor in a sense that available videos are listed there, however, following interactions
are advantages of adopting a spatial representation.

Allowing semantic viewpoints. While a list representation provides designers
with a mechanically sorted file list, a two-dimensional space allows designers to
arrange videos along with designers’ viewpoints. For example, video files that
might be used in a certain work can be arranged close so that the designer can
incrementally formalise his or her ideas about the piece [17].

Annotations. An annotation box appears by drag & drop in a blank space in
the OverviewEditor. A designer can put annotations and can freely arrange it
wherever he or she wants on the OverviewEditor. This is an enhancement of
written annotation function. That is, while a list representation allows only to
put annotations about one video, a spatial representation allows to annotate
regarding to not only videos themselves but also relationships between videos
both in visual and semantic ways.

Grouping. A designer can explicitly group movie objects on the OverviewEd-
itor. Grouped movie objects are moved as a group. Objects are addable to and
removable from a group at anytime by drag & drop. This supports diagrammatic
annotations.

Copy & Paste. A movie object does not always belong to only one group when
a designer is exploring possibilities of what kind of combinations is good for a
certain video work. To facilitate this process, copy & paste function was imple-
mented. Whilst only one possibility can be explored in a timeline representation
and a shot list on a normal video editing software, it visually allows a designer
to examine multiple possibilities.

4.2 DetailEditor: A Place for Incremental Formalisation

The DetailEditor appears by double clicking a group on the OverviewEditor.
The DetailEditor shows only the grouped objects in the clicked group as shown
in Figure 4. Figure 6 shows a snapshot of the DetailEditor.

In the DetailEditor, the horizontal axis is a time line and vertical axis is
similar to tracks. It plays the grouped videos from left to right. If two objects are

Grouped objects

a8e.n Detaiditor-1

ina\'ol:u.mi =
¥ y s

<< ) [ << | > N e B S B |

Player
Fig. 6. DetailEditor
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horizontally overlapped as Figure 6 shows, then the first video (Hatayoku.mpg)
is played first, then in the middle of the video the next one (Impulse.mpg) is
played. The timing when to switch from the first video to the second one is
defined by the following rule: video 1 has a time duration d; and represented as
a rectangle with width [, pixel, is located at x = x1. Video 2 has a duration dy
and represented, as in Figure 7, as a rectangle with width ls pixel, is located at
Tr = T39.

When the play button is pushed, play the video 1 in the ElementViewer and
after time ¢, play the video 2. The playing duration ¢; is defined by the equation
(1) in Figure 7.

x__f_ % X
Object 1 | duration = d,
e — —
h duration = d,
Object 2
y I,

Fig. 7. The timing rule for playing overlaps

Along this rule, videos grouped into the DetailEditor are played from right
to left in the ElementViewer. This facilitates designers to quickly check how a
certain transition from one file to another looks like.

Designers can open as many DetailEditors as they wish so that they can
compare and explorer multiple possibilities.

4.3 ElementEditor: Seamless Connection with FinalCut Pro HD

Starting from the OverviewEditor, a designer narrows down his focus with the De-
tailEditor and the ElementViewer, then the designer needs to work on the video
piece more precisely. For this aim, we adopted FinalCut Pro HD as the ElementE-
ditor.

The KNCA4TT system is seamlessly connected with FinalCut Pro HD via XML.
FinalCut Pro HD provides importing and exporting functions for .xml files of
video sequence information. The DetailEditor also exports / imports .xml files
formatted in Final Cut Pro XML Interchange Format [18] by double clicking
any point on a DetailEditor. An exported XML file by the DetailEditor is au-
tomatically fed to FinalCut Pro HD. Figure 8 shows the linkage between the
DetailEditor and FinalCut Pro HD.

Integrating FinalCut Pro HD with the developed system is advantageous be-
cause of the following reasons: First, it increases practicality. One of the most
difficult things in applying a new system to practice is that practitioners are
reluctant to replace their familiar tools. As FinalCut Pro HD is one of the most
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Double click s
on DetailEditor

Fig. 8. Linkage between the DetailEditor and FinalCut Pro HD through XML im-
port/export

used video authoring tools, KNC4TI could be used as an extension of the existing
video authoring environment.

Second, it reduces development loads. It is not an efficient approach to develop
a system that beats, or at least has the same quality as, a well-developed system
such as FinalCut Pro HD. We are not denying the existing sophisticated systems,
but extending what they can do for human designers.

5 Towards a Generative Video Authoring System

Edmonds has suggested that a computer can certainly be a stimulant for human
creative activities [19]. The important question is how we can design a computer
system that supports people to increase their capacities to take effective and
creative actions. We are currently developing components that extend the current
system to a generative system that stimulates designers’ thinking.

Figure 9 shows the model of the generative systems. First, information arte-
facts (existing ones and/or new pieces of information) are collected and stored
(left in Figure 9). A system (top in Figure 9) generates possible information
artefacts (right in Figure 9). These outputs work in two ways: (1) as final prod-
ucts that a user can enjoy; (2) as draft materials that a user can modify (at the
centre of Figure 9).

In order to deliver possible information artefacts to users, a component called
D ynamic Concept Base (DCB) is being developed. It is a concept base that
holds multiple similarity definition matrices which are dynamically reconfigured
through interactions. The more the number of objects increases, the more diffi-
cult to grab the relationships on the physically limited display. In order to assist
a designer to grab the overview of a movie file space, the way of arranging objects
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Fig. 9. How a Generative System Work

in a two-dimensional space is critical. Sugimoto et al. [20] have proved statisti-
cally that similarity based arrangement works better than random arrangement
in the comprehension of information indicated in a two-dimensional space. That
is, the DCB potentially has an ability to help a designer to understand an in-
formation space. Movie objects are arranged based on the similarities computed
by the DCB.

Similarities between movies are computed based on annotations by natural lan-
guage processing. While the arrangement is conducted by the system, it does not
necessarily fit to a designer’s context [21]. So the system should allow end-user

Dynamic Concept Base

Attaching Comments

e
W)
user % U

V

Grouping

Fig. 10. Reconfiguring the DCB through Interactions
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modification [22] or incremental formalisation of information artefacts [17]. The
DCB is reconfigured through interactions such as rearranging, grouping and anno-
tating objects. If two objects are grouped together by a designer, then the DCB
computes their similarity again (Figure 10) so that the similarity definition be-
comes more contextually suitable.

6 Conclusion

In this paper, we presented: (1) the analysis of the process of making a video
sequence to identify design requirements for a supporting system; (2) The de-
veloped system based on this analysis; and (3) plans for a generative system.
Design rationales for an appropriate video-authoring tool derived from our
investigation which are summarised as three inter-related features: (1) Allowing
seamless transition between a conceptual holistic viewpoint (overview) and a par-
tial implementation of the concepts (detail); (2) visualising multiple viewpoints
and timelines; and (3) enhancing trial-and-error processes. A prototype system
“Knowledge Nebula Crystallizer for Time-based Information (KNCA4TI)” is de-
veloped based on this analysis. We consider that knowledge obtained through
this research contributes broader community of human-computer interactions.
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Video Game Audio Prototyping with Half-Life 2
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Abstract. This paper describes how to utilize the Half-Life 2 (HL2) Source en-
gine and Open Sound Control (OSC) to communicate real-time sound event
calls to a Pure Data (PD) sound driver. Game events are sent from Half-Life 2
to the PD patch via OSC which triggers the sound across a network. The ad-
vantage of this approach is that the PD sound driver can have both the sample
data and the sound behaviors modified in real-time, thus avoiding the conven-
tional need for a lengthy recompilation stage. This technique allows for rapid
iterative game audio sound design through prototyping which increases the effi-
ciency of the work-flow of the game sound artist working on the current sev-
enth-generation consoles and PC video games. This method is also of interest
to researchers of game audio who wish to experiment with novel game audio
techniques within the context of a game whileit is running.

Keywords: Video game audio, video games, prototyping, Half-Life 2, Open
Sound Control, OSC, game coding, game audio research.

Fig. 1. Screenshot of Half-Life 2 utilizing the Source Engine with debug output for audio

1 Introduction

With the release of Sony's Playstation 3 (PS3) and Microsoft's Xbox 360 (360), home
video game console hardware now supports sufficient computing power to allow ad-
vanced levels of audio synthesis and processing. Older console systems, such as
Sony's Playstation 2 (PS2) have very limited audio capabilities. The PS2 is only capa-
ble of 48 channels of ADPCM (3.5:1 compression factor) and had an architecture that
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made it difficult to perform even simple processing such as filtering. When using
their MultiStream audio library on the PS3, Sony now dedicates an entire core from
its 3.2ghz cell processor thus allowing significant amounts of audio processing, such
as over 512 channels of 128kbps MP3 (10.7:1 compression factor) decompression [1].

To take full advantage of the increased power of the current consoles, game audio
sound designers must also develop new techniques that alow them to utilize the new
systems to their fullest potential. Game audio sound designers are now faced with a
paradigm shift of learning how to consider their audio designs as generative proce-
dures that can create new results each time a sound is produced, similar to the way
sounds are produced in nature. One of the best ways to gain control over a new sys-
tem is to experiment with different techniques by utilizing prototyping early onin the
development process. One successful technique when prototyping games was sum-
marized as: “Enforce Short Development Cycles (More Time != More Quality)” [2].
Prototyping should alow the sound designer to quickly bridge the transition between
inspiration and implementation of an interactive audio concept.

1.1 Thelmportance of Prototyping

Game audio prototyping enables the rapid implementation of dynamic real-time audio
behaviors. Prototyping is effective in demonstrating the subjective attributes of the
game such as game-play and pacing without requiring the entire game to be built
ahead of time. In the interest of speed, one can view the prototype as a toy that can
shed light into certain characteristics of interactivity that will be present in the game.
For more linear based methods, such as basic sample playback with little interactivity,
custom prototyping may not be the best option. One might use a software sampler to
simulate how the game engine will play multi-sampled game sounds.

Even if the prototype is constructed in the same language as the game, such as C++, it
should be noted that unrefined portions of the prototype should not find their ways into
the final product just because these sections have been shown to be functional in the past
[3]. Thisisacommon mistake asit is easy to get attached to a prototype that one has
spent significant time constructing. |f one views the prototype as a sort of “sketch” then
it is easy to see that although we can utilize many elementsin the final product that there
is a great need for removing certain elements along the way that do not strengthen the
overal results. Not spending too much time on a prototype, being open to risk and at-
tempting to solve a certain process different ways were found to be highly effective
strategies when rapidly prototyping game ideas [2]. One of the most important choices
when prototyping is the platform chosen to realize the prototype. 1t islargely a matter of
personal choice but it should encourage crestivity and enable the sound designer to real-
ize interactive audio idess relatively quickly. In this paper, Pure Data [4] has been cho-
sen as the platform for prototyping but other platforms such as Resktor[5], Max/M SP[6]
and others could also be used as well.

1.2 PureData

PD is an open source cross-platform graphical programming language for Windows,
Mac OS X, Linux and other platforms. PD iswell-suited to audio prototyping in con-
trast to C++ whose learning curve is much more steep for artists, such as game sound
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designers. Part of the reason that PD is easier to learn is that it is more visua and
interactive, which allows a much more hands-on approach to implementing interac-
tive audio behaviors. Using PD can give the game sound designer additional creative
control as well as gaining valuable skills and vocabulary to better work with sound
coders when implementing the prototypes.

Optimization of an interpreted language such as PD is of prime concern for games,
but with research being done into the compilation of PD code, such as the compilation
of PD code to Java in the pd2j2me project[7], the issue of optimization may become
less of an issue. The Berkley Software Distribution (BSD) license of PD allows its
engine to be quite easily integrated with other projects as shown by the PD internet
browser plug-in[8] and the PD VST plug-in[9]. It is worth noting that running PD asa
VST plug-in allows the implementation of some portions of the prototype in PD and
the rest of the prototype can be defined in the host application. Closed-source com-
mercial packages such as Max/MSP and Reaktor might be a good option if direct
integration into the game isn't required. Likely the main advantage is that the docu-
mentation and support for these commercial packages can make the learning curve
easier than PD for most game sound designers.

1.3 Open Sound Control

OSC is a communications protocol that can be seen to be similar to MIDI over ethernet
with the ability for flexible hierarchical data structures. The “oscpack” code package
available from Ross Bencina eases the integration of OSC into existing code [10]. This
code wasintegrated into the Source C++ code for a standard Half-Life 2 (HL2) mod. The
power of this method is that many maps can be downloaded and played using the OSC
audio event layer, sometimes making HL2 appear to be a very different game.

Fig. 2. Screenshot map dm_killbox_lego_hk that allows stacking of Lego bricks

There are many mods that alow you to explore a map at the scale of a mouse and
even use the gravity gun to build lego brick towers (see figure 2). It is also possible to
integrate the OSC code into full conversion mods that have the source code available to
also alow for sending OSC audio event messages as well. With games becoming more
complex, many game studios are choosing to utilize an existing game engine, such asthe
Source engine, to speed development. So, one could see prototyping utilizing the Source
engine as being very valuable experience for working within the gaming industry.
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1.4 Half-Life2

HL2 was chosen as a game environment for modification as it is highly customizable
and has produced several popular titles besides Half-Life 2, such as Counterstrike,
Team Fortress, Portal and more [11]. The creators of HL2, Valve Software, have
allowed the Source toolset to be compiled using the free Microsoft Visual C++ 2005
Express Edition compiler[12], which opens the door to almost anyone to mod HL2.

The use of PD, HL2, OSC and the free C++ compiler results in a solution whose cost
only amounts to the purchase of HL2, which was $19.95 at the time of writing [11].

Table 1. Vauable cheat codes for working with audio in HL2

Cheat/Debug Code Description
Enable cheat codes

sv_cheats 1

i npul se 101 Gain al weapons with ammunition

sv_soundenitter Show playing soundsin console

trace 1

snd_vi sual i ze 1 Overlay .wav name on 3D display

snd_show 1 Overlay position, pan and volume

di spl aysoundl i st Show x,y,z axisindicators for sounds

2 Technology

This technology allows a HL2 mod to send out game events, via OSC, to the PD
sound driver which plays the resulting audio for the events. The main difficulty was
getting OSC to compile within the HL2 Source code and the iterative construction of
the PD sound driver. Once a few more additions have been made to the system, the
goal isto make the code and process public to allow others to create similar systems.

2.1 PureData Sound Driver

To demonstrate the possibilities of audio prototyping for console games, a sound
driver has been implemented utilizing PD. The initial version was developed in 2003
[12] and has enjoyed continual development by the author as part of the game audio
curriculum at the Vancouver Film School. Figure 3 shows some of the windows of the
driver, with the OSC messages at the game in the top PD window, a window showing
the adaptive music patch, two windows showing the three sample cross-fade engine,
and windows for FM synthesis (with the envelope), granulation and VST instruments
for sound generation.
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Fig. 3. Screenshots of PD sound driver including a granulation subpatch and aV ST plug-in

All of the sound driver code has been completed in PD which alows the user to
change any aspect of the audio code for the system. This visibility enables anyone to
see exactly how al the functions of the sound generation is implemented as well as
allows for modification of the code at any layer. Code encapsulation is implemented
by hiding the lower-level driver code to avoid confusion with other areas of code
which require modification. To ease the implementation of the game audio code,
code templates have been provided to allow reuse of code segments such as the patch
seeninfigure 4.

This patch is the area that tends to require the most work to develop at the start, but
once familiar with the process, it is quite similar for most other sound effects. The game
audio code is shown at the right and shows the game event at the top (alien_fire SFX)
and the message to the sound driver at the bottom.

This patch randomly plays three different versions of the sfx_alien_fire sound ef-
fect with random pitch variation between the ranges defined as the min and max.
When we look at the patch in depth, the “select 0" message makes sure that the patch
only responds to the event on message, so that it does not cut off playback when the
voice isturned off in the game.
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Fig. 4. Screenshot of the game audio code for sample playback

Thetrigger (“t”) object passes the intensity value from the game event down to trigger
the pitch randomization, send the intensity to be packed in alist and to bang the shuffle
object. Firgt, the pitch range is banged to output a value between 1.00 and 1.01 in this
example, this number is held in the second parameter value of the pack object. Second,
the intensity is divided by 127 which is used to scale the volume to 0-1.0. Finaly, the
shuffle object is banged and outputs either a0, 1 or 2 to determine the voice humber to
play. The 0.5 at the end of the shuffle object smply means that it won't replay the same
number on the reshuffleif it can avoid it.

It is quite easy to replace the shuffle object with a random object, but the problem is
that samples would then have a fairly high likelihood of being repeated which does not
help add realism to the game. It is aso possible to implement a function which assigns a
likelihood that a certain choice will be skipped when chosen a random, similar to the skip
fraction method used in Halo[14]. Most audio engines such as Audiokinetic's VWwisg[ 15]
only alow for certain prescribed types of randomness, but PD alows any form of random
number generation that one would consider appropriate for sample playback.

The makefile object appends the number (zero in this case) to the end of
“sfx_alien_fire” which produces “sfx_alien fire0". Thisis the last entry to the pack
object, and is put in the first parameter value of the pack. Since thisis the hot inlet,
the pack abject outputs a list which contains the name of the sound event, the pitch
and the volume respectively. Thelist from the pack object is output to the message at
the bottom and the items from the list are substituted into message. This causes the
message to become two send events:
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send sfx _alien_fire0O_event pitch 1.005
send sfx alien fire0O_event one-shot 1 1

This causes the pitch to be set to 1.005, which will cause the sfx_alien fire0.wav file
to play at adightly higher playback rate than normal (ie. 1.0). The sound isthen trig-
gered as a one-shot sound at volume 1.0 which is at full volume with no attenuation.
Thetrailing valueis used internally for the 3D voice allocation.

The 3D voice number allows the sound to be played within the surround field with
control over doppler-shift, volume, surround spacialization and high-frequency roll-
off. The pitch range object randomizes the scalar for the playback rate within the
minimum and maximum values provided for added variation of sound playback. If
the value is 0.5, then the playback is an octave lower, the playback rate is unmodified
with a scalar of 1.0 and 2.0 plays the sample back an octave higher. It is also possible
to control the granulation of a sample and modify the “stretch factor” of the sound
while it is playing. Any number of synthesis methods, such as physical modeling
using the PeRColate collection of objects, or processing methods, such as VST plug-
ins, can be used to generate and modify the sample playback for each game event.

The current version of the PD sound driver supports the playback of sound effects,
speech, adaptive music, cross-fade engine looping and outputs 5.1 surround sound.
The surround sound output supports volume roll-off according to distance, doppler-
shift with changes in the sound position and user defined high-frequency roll-off
curves as sounds move away from the listener. The most recent version of the driver
isn't publicly available but there is an older version available on Gamastura.com[13]
and the surround sound code is available as part of a granular synthesis patch on the
author's website at VideoGameAudio.com.

The advantage of coding the majority of the driver in native PD objects without
custom C++ objects is portability and visibility. Anyone viewing the patch is able to
see all the functionality of the patch and allow for ease of modification of any behav-
ior al within PD. In industry, one could decide to code certain areas in C++ and make
custom PD objects to interface with these code areas. This has the advantage of not
requiring the entire prototype to be recoded and allows the sound designer to take full
advantage of the speed and flexibility of PD.

Design

Test &

r
Re-evaluate Create

Implement /

Fig. 5. Iterative design flow that is enhanced by rapid prototyping
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2.2 Half-Life2and OSC

The following is an example of how simple it isto add the OSC [16] code to the HL2
SoundEmitterSystem.cpp file after initializing the communication and allowing allow
messages to be sent externally:

if (ep.mpOigin = NULL) {

p << osc::Begi nMessage( "/emtRaw' ) << "Enit
Sound" << ep.m pSoundNane << "emtted as" <<

ep. m nSpeakerEntity << "ent = " << entindex << ", pitch=
" << ep.mnPitch << ", Vol =" << ep.mfl Volune <<
,pOrigin x =" << ep.mpOigin->x << ", pOriginy =" <<

ep. mpOrigin->y << ", pOrigin z =" << ep.mpOrigin->z <<
", SoundLvl =" << ep.m SoundLevel << osc::EndMessage;
UdpTransmi t Socket transmit Socket ( | pEndpoi nt -

Name( sv_soundOSCaddress. Get String(),
sv_soundCOSCport. Getint() ) );

transm t Socket. Send( p.Data(), p.Size() );

On the PD side, only the dumpOSC object is required to get all the data and due to
the hierarchical nature of OSC, events are easily parsed into their correct containers.
The sound driver can also be triggered by a MIDI file that has specially coded events
that simulate game events in synchronization to game captured footage. This method

Game
Code

y
OSC Layer

script raw audio [ Commercial
Game
. Sound
Audio Tool
Code

* sound events

Sound
Driver
Code

Fig. 6. Game event data flow figure communication between the game and the PD sound driver
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has been used for some time for instruction as it has the advantage that the game is
not required to run in parallel with the game audio code. The obvious disadvantage is
that the generation of audio is linear, even though the audio is being generated in real-
time. The last method of input of eventsis by a MIDI controller which could likely be
best used for debugging and mixing.

The manner in which the student projects are realized is very similar to the process
that industry goes through when prototyping. In both scenarios, students and
professional game sound designers are working on a relatively small-scale project for
the purposes of learning under time-pressure.

2.3 Game Audio Tools

A commercial sound tool such as Steinberg's Nuendo[17], Digidesign's ProToolg18] or
Sony's Sound Forge[19] is used by the game sound designer to create content. The audio
files are imported into a game audio tool such as Sony's SCREAM[20], Audiokinetic's
Wwisg[15] or Microsoft's XACT[21] to prepare the audio for use in the game code. De-
pending on the level of functionality of the game audio tool, they alow for different lev-
els of defining a sound's behavior. If the game audio tool is more powerful, then it
allows the game sound designer the ability to better define a sound's behavior with less
involvement with the game audio coder. Although it is good for the game audio coder
and the game sound designer to work together in an effective manner, a good game
audiotool will enable both coder and sound designer to work in tandem as well asin par-
alld to speed the development process. If the game sound designer is able to describe the
behavior of a sound directly via the game audio tool, then the less specifics the game
audio coder will need to guess about. Game audio tools can range in scope from allow-
ing only the basic modification of playback rate and volume to tools which alow the
definition of complex audio behaviors such as high-performance car engine. The more
power the tool grants the game sound designer, the more complex the system. The Wwise
approach to this situation is to implement the most common modulation parameters such
as playback rate, volume and filtering and allow more complex audio behaviors to be
enabled by the use of plug-ins. With this method, most of the typical sound designer's
needs are covered by the core system without becoming overly complicated. Game au-
dio tools that are more powerful and allow more involved behaviors tend to require more
time to overcome their complexity which isalarge risk in the short development times of
many current games.

If a more complicated system such as PD is used, then good code coherency,
encapsulation, good reuse of code via abstractions and other software engineering
principles can only help the prototyping process. One could consider the transition of
prototype code to game code a type of strong refactoring where all functional ele-
ments are evaluated and reworked. The Wwise approach is more of a top-down de-
sign that only allows the designer to easily design to a prescribed level of granularity
before plug-ins will need to be coded by the game audio coder, whereas PD allows
the implementation to grow from the bottom-up possibly being confusing in the initial
stages. Once the game sound designer has created a few usable prototypes, it is rela-
tively easy to reuse elements, creating a library of commonly used behaviors similar
to creating a custom synth patch library over time.
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old method
‘ Create % Compile % Run Gam& Find Sound ‘ Test
30 mins - i L 3 mins 2-5 mins ‘ 5 mins

Fig. 7. Avoiding re-compilation drastically reduces time spent iterating

new
method

3 Conclusion

Various versions of this technology have been used over the course of approximately
four years with over twenty classes of students with good results. Students have often
expressed that they wish that they could spend more time with the system as once they
become more familiar with it and they begin to redlize the system's potentials. However,
most students are very comfortable with following the prescribed guidelines and employ
only basic sample playback as their sole audio implementation methodology. It is diffi-
cult to determine if the results in the classroom can be extrapolated to the use of prototyp-
ing in the industry. There has been some interest in the game audio research community
for a prototyping system such as this but research would need to be done to find out their
needs

Games will increasingly use more complex approaches to the production of interactive
audio as the complexity of the games naturally increase. As the physics, artificia intelli-
gence, graphics and other game sub-systems become more advanced, audio must follow
inits quest to become more believable and immersive as well.

Before 2007, the PD sound driver software has been largely driven by a hand-
coded MIDI data stream that triggers game audio code in real-time in parallel with
game captured footage. In 2007, OSC code was successfully added to the HL2 Source
code which allowed the game audio code to be triggered in real-time. These events
can be easily captured and stored for non-realtime playback. The advantage of cap-
turing game audio events is that interactive game audio can be polished and iterated
on without the need for re-loading the game, finding the sound in the game to test it
and possibly re-compilation as well. If this process is refined enough, it can be made
to be very similar to the scrub or rewind ability of non-linear audio post editing tools.
This process frees the sound designer from having to play the game and allows them
to focus on tuning the audio for the captured eventsin the game.

Since the sound driver can be easily driven by any application that outputs the cor-
rectly formatted OSC events, it is relatively easy to construct a tool to simulate the
game events before the game is even produced. This game simulator concept is al-
ready utilized in Wwise and shows that it is important to allow the sound designer to
work on interactive sound designs even before the game is ready to output the correct
events.

One could also use a control surface or a keyboard to drive the sound driver in real-
time without the game. This allows sound events to be easily triggered and tweaked
in real-time using the modulation wheel of the keyboard or the various faders and
knobs on a control surface. The data recorded from a mixing surface could be
recalled in presets to fit certain game conditions, similar to the method used in the
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Scarface video game [22]. Specialized mixing and ducking effects could be per-
formed as well, such as bringing down the sound effects and music level when speech
plays or performing a high-pass filter on the music during heavy sound effects such as
explosions to avoid clouding the mix.

The extensions available for PD allow access to other computing languages such as
Java[23], Chuck[24] and Python [25]. This capability enables PD to have access to
functions that would be better realized as a procedura piece of code rather than the
modular coding style that PD tendsto encourage. With all the options available to the
sound artist, it is often paramount to limit one's choices before starting any large pro-
jectq26]. Itisaso very easy for codersto create custom objects in C++ for PD using
helpful existing frameworks such as flext [27] and extend PD's functionality as de-
sired. PD also communicates quite well with Flash using the flashserver object [28],
allowing a visua prototype to be drafted in conjunction with the sound prototype.
Very rapid development of game elements could be done with the combination of
using Flash for the visuals and PD for the audio. The PD community isjust starting
to investigate the power of PD for the latest [29].

PD isavery powerful tool to aid sound designers in exploring new possibilities for
game audio on modern game consoles.
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Abstract. Live multimedia performance demands elaborate interactive media-
processing systems. The task of these systems is to serve as expressive instru-
ments that support the artist during composition and performance. In order to deal
with the rapidly growing amount and complexity of digital content, we propose
the application of computer-assisted content editing techniques. Specifically, we
present a software component that addresses the artistic workflow by organising
the design space of an art work, and providing means of navigation therein. In
addition, we present a framework that employs audio and video analysis meth-
ods for automatic non-linear video editing. Together, these techniques effectively
help the artist to focus on live composition and performance flow instead of get-
ting lost in an unmanageable parameter space.

Keywords: Multimedia Authoring, Digital Content Creation, Live Performance.

1 Introduction

As a consequence of ongoing digitalisation of media, artists presently leverage com-
puter technology in many domains of live performance. Today, powerful but low-cost
computers offer endless possibilities for composing and performing multimedia works.
In addition, related output technologies, such as digital audio and projection systems,
are pre-installed in many performance spaces, and novel input devices such as touch-
or gesture-based interfaces increase artistic expression during performance.

When it comes to software systems for interactive multimedia performance, we can
observe an evolution that was guided by two opposite branches: in order to provide a
smooth transition from older techniques, the first branch often mimics previous con-
cepts. For instance, many elements in graphical user interface design are directly de-
rived from hardware interfaces such as rotary knobs or even electrical connectors and
wires. In contrast, the second branch breaks with tradition and introduces concepts that
are entirely exclusive to the digital domain. Examples are visual programming environ-
ments, such as Max (and its relatives) (Pukette, 2002). As observed in other domains,

R. Adams, S. Gibson, and S. Miiller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 199-212, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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the adoption rate of more radical techniques is relatively slow, and most systems de-
signed for a broader audience stick to the most traditional branch, slowing the pace of
innovation.

In this work, we propose the adoption of computer-assisted content editing tech-
niques. By content editing we refer to all activities that deal with composition, mod-
ification, retrieval and selection of digital content. Our work emphasises assisting the
artistic workflow from early design phases to the actual performance, and in the au-
tomatisation of media editing tasks.

More specifically, we present two editing techniques designed for live multimedia
performance: first, we introduce the Design Tree, a software component that addresses
the artistic workflow by logical organisation of the artistic design space and by provid-
ing means of navigation therein. Second, we present Odessa, a framework for real-time
non-linear editing (NLE) of short video sequences. Odessa employs computer-vision
methods to reverse-edit original video sequences and isolates groups and shots in a pre-
production phase. During performance, real-time audio analysis is applied to digitised
audio, and individual shots are aligned to retrieved audio features such as rhythmic
boundaries, resulting in a re-edit of the original sequence.

Both software components are implemented as part of the multimedia processing
environment Soundium, and we have previously presented their technical background
(Schubiger and Miller, 2003; Miiller Arisona et al., 2006; Muller et al., 2008). Here,
we show how the underlying technology is applied in terms of an expressive composi-
tion and performance instrument.

The remainder of this paper is organised as follows: Section 2 presents the back-
ground of our work and reviews previous work. In Sections 3 and 4, we present the
Design Tree and Odessa in detail and discuss how they are applied in practice. The
paper concludes with final remarks and an outlook in Section 5.

2 Background and Previous Work

In this section we give the historic and conceptual background of our work. It is or-
ganised into the following three areas: first, we present our personal motivation for the
work carried out, then we have a closer look at the notions of composition and design,
and last, we briefly explore the connection of movies and music.

2.1 CreatingInstrumentsfor Live Visuals Performance

The motivation of creating custom software instruments for live multimedia perfor-
mance roots in our work of performing live visuals performances in dance clubs (also
known as VJing) and multimedia performances in collaboration with other artists. By
the year 2000, live performance and VJing software tools had been around for some
time. Examples are Cycling’74’s Max/MSP/Jitter (Pukette, 2002), which was (and still
is) very popular among media artists, or Derivative’s Touch, whose predecessor Hou-
dini was used to render the graphics at the SIGGRAPH 98 Interactive Dance Club event

! Odessa is named after the “Odessa Steps” sequence in Sergei Eisenstein’s movie Battleship
Potemkin, where he tested various film montage techniques.
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(Ulyate and Bianciardi, 2002). Like most tools at that time, both Max and Touch were
proprietary and their extensibility was therefore limited. Hence, our decision to design
and implement a custom system, which allowed for rapid exploration of new ideas both
from a computer science as well as from an artistic viewpoint.

The first performances done with Soundium were VJing sessions. Typically, these
sessions were very long, and we were faced with the problem of providing several
hours of uninterrupted live performance without constantly repeating the same or sim-
ilar content. The problem was approached at two levels: first, we investigated in the
general question of how artists may interact with a potentially very large design space
— work that resulted in the Design Tree; second, and very specifically, Odessa evolved
from our interest in the application of film montage techniques in a live context.

2.2 Composition and Design

The notions of composition and design appear with varying semantics in different fields,
and some explanation is required how they are used throughout this paper. A compo-
sition is the result of arranging or organising basic elements with respect to an artistic
goal. In the twentieth century, formal approaches to composition have appeared in mu-
sic (Xenakis, 1971) and in painting (Kandinsky, 1994). While a composition may exist
in a completely mental space, a means of representation is required in order to make it
accessible to others (e.g., performers). However, such a representation does not have to
explicitly reflect the content of a composition, as it is the case in music notation, where
musical ideas often are deeply hidden.

In Soundium, the representation of a multimedia composition is realised by means
of a global processing graph (Muller Arisona et al., 2006). The processing graph may
incorporate local media processing graphs of different modalities, such as data flow net-
works for audio processing (Lee and Parks, 1995), or computer graphics scene graphs
(Strauss and Carey, 1992; Rohlf and Helman, 1994). Throughout this paper, a particu-
lar configuration of the processing graph is called a design.

Simon (1996) pointed out that designing is a problem-solving activity within a mul-
titude of paths towards an actual solution. This viewpoint shifts the focus from looking
only at the final design towards looking at the evolution of a design and how it is related
to other designs. Shneiderman (2007) considers retaining a rich history of the design
process as one of several important design principles for creativity support tools. Addi-
tional principles include the support for exploratory search and multilayered interfaces
in order to provide multiple viewpoints to one’s work.

As we shall see, we address these principles by extending the way we look at designs:
instead of looking at isolated designs, we add a new layer, the Design Tree, which
organises a collection of designs in terms of their history. Interactive access to this layer
allows for search and navigation in a design space, and offers expressive application of
designs during performance.

2.3 The Connection of Moviesand Music

Both movies and music are subject to their underlying languages: a movie, ranging from
feature film to video clip to completely non-narrative image sequence, is organised in
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a temporal plot, which consists of cuts, motives, objects, characters, and so on. Music
is temporally structured into form, meter, and rhythm. Harmonic and motivic elements
complete the structure.

In the past, there have been numerous attempts to relate visual and audio features.
One approach was taken by composer Alexander Scriabin, who assigned tonalities to
coloured light (Peacock, 1985). For his symphony Prometheus he basically wrote two
scores: one for the orchestra, and one for the Luce, a piano-like instrument to con-
trol coloured light. Theoretician and director Sergei Eisenstein developed the notion of
vertical montage, the synchronisation of music and movies by finding the congruence
between a musical and a pictorial sentence (Eisenstein, 1994). However, these concepts
had been rarely used until non-linear video editing systems became widely available.
Today, the application of Eisenstein’s ideas is sometimes found in music video clips,
such as in the works of Michel Gondry (Gondry, 2001, 2003).

Creating music for a given movie is particularly present in film music: after London
(1936), “the role of (film) music is to give sound depth and tone to the form and to the
inner rhythm of the film.” Typically, this is achieved by constraining musical elements
to the film’s structure, such as a cut or a visual action point.

Computers have been applied to automatically or semi-automatically create content
of one media that is connected to another: Mitroo et al. (1979) have generated abstract
computer graphics from musical scores by assigning harmonic and metric features to
colours and shape. In contrast, EIKoura and Singh (2003) have animated the 3D hand
model of a guitar player based on a musical guitar score.

If the structure of music or film is not a priori known, the source (i.e., audio signals
or plain image sequences) needs to be analysed in order to extract assignable features.
Jehan et al. (2003) have used audio analysis to generate video sequences of a dancer,
whose dancing activity is determined by musical features. Foote et al. (2002) have anal-
ysed both audio and video sequences in order to automatically create music videos for
a given sound track. Besides of manual segmentation, computer vision methods can
segment video material automatically (Lienhard, 1999; Rui et al., 1999).

In most works mentioned above, media analysis occurs off-line, and therefore al-
lows for an in-depth analysis of time-dependent structures. In our work, the audio
source is not known in advance, thus musical features need to be recovered in real-
time. Real-time audio analysis methods have been presented in (Goto, 2001; Scheirer,
1998; Brossier et al., 2004). However, only a limited part of an audio signal’s original
musical structure can be recovered at the current state of research.

3 Assisting the Composition and Per for mance Wor kflow

In this section, we show how the Design Tree assists the artist in the workflow dur-
ing composition and performance. Therefore, we first have a closer look at the artistic
workflow in general. Then, we deduce the Design Tree from the Undo/Redo concept
as it is known from many computer applications, and we show how it is applied in
practice.
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3.1 Structuring the Wor kflow

As mentioned earlier, the goal of the Design Tree is to provide a dedicated layer of con-
trol and representation that accompanies the artist from an early stage of composition
to the actual performance. This layer should allow for navigation in a design space and
for activation and modification of designs. The history of changes applied to the design
space should be retained.

Before devising the layer in terms software and interaction design, it is helpful to
analyse different aspects of the artistic workflow and how they relate to each other. As
indicated in Figure 1 we roughly divide overall process into a composition and a per-
formance phase. Note that these parts may overlap considerably, such as in improvised
performance where compositional tasks are applied during performance. The individual
stages start with a (sometimes vaguely formulated) artistic idea, which is formulated in
terms of more concrete design goals. These steps are followed by collecting source ma-
terial (for example video footage or geometry in the case of live visuals), a considerable
amount of experimentation, and eventually systematic composition, which results in a
well defined state of the work. Interpretation is particularly important in the case where
performer and composer are different, as it is generally the case in music. The actual
performance is often preceded by rehearsal and refinement, with the goal to master the
work on a given instrument. Recapitulation analyses the performance in order to give
insights for followup performances or new works to be composed.

Composition

Performance
Interpretation

\ Rehearsal Reﬁnement \

‘ Performance ‘

Recapitulation

Fig. 1. Overview of the artistic workflow, roughly divided into composition and performance
phases

It is important to note that the workflow given in Figure 1 is not a fixed one: the
creative process cannot be captured in a rigid structure. Therefore, new stages may be
added and existing ones can be reordered where needed. In addition, the flow from stage
to stage is rarely linear, as loops may occur at any point. However, a basic structure,
such as the one given in our example is crucial as a starting point for the design and
implementation of a software tool supporting the workflow.
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So far, we have looked at the workflow at its full range. In contrast to the other stages,
the performance stage is inherently sensitive to the flow of time (i.e., it cannot be inter-
rupted or small parts cannot be repeated for correction). As an example, consider the
three scenes from a live visuals performance in Figure 2: here, each scene has been inde-
pendently composed before the performance took place. However, the sequencing of the
scenes, and the transitions between them, are not predetermined, and the composition
of scenes takes place during performance. As this occurs time-constrained, the work-
flow of live composition is closely bound to questions of how to get access to intended
compositions quickly and how to achieve smooth transitions without interrupting the
performance flow.

Time

Fig. 2. Three independently composed scenes of a live visuals performance. The sequencing of
the scenes, and the transitions between them, are not predefined and are determined during per-
formance.

3.2 Deducing the Design Tree

Our observations on the workflow show that all stages of the workflow are intercon-
nected. The actual performance depends on the “results” of the preceding stages. Thus,
if we are to design a software component that assists the artist during the performance
workflow, the links to previous stages need to be established in an effective manner.
This allows us to devise general characteristics in terms of software design. First, in
order to connect the workflow’s stages and to make previous information accessible, a
common representation that stores the state of the composition before and during per-
formance is required. Second, as several compositional tasks are unknown before the
performance takes place, it is required to keep a rich history of actions that happened
in the previous stages. Keeping the history allows to relate composition steps to each
other, and therefore builds a basis for navigation in the (design-)space as a whole.
Interestingly, a basic approach to keeping the history of user actions is omnipresent
in most of today’s interactive software applications: the concept of Undo and Redo, as
illustrated in Figure 3 (a) and (b), provides a linear history of previously applied actions
with respect to a current version. However, a limitation in the Undo/Redo mechanism
prevents the full history of actions to be retained: if the user modifies the current ver-
sion of his or her work, the Redo path is invalidated, that is, the part right of the current
version in Figure 3 (b) is replaced with the action that just took place. Figure 3 (c) indi-
cates how this “deletion of history” can be avoided: instead of sticking to the linearity
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of Undo/Redo, the Redo path is not replaced, but the linear sequence branches off with
the newly performed action. Consequently, a tree structure emerges. This tree not only
contains the history of previous actions, it also relates them to each other, and therefore
serves as a topological structure of the design space in which the composition evolved.

The idea of keeping the history in the form of a tree lays the foundation of the Design
Tree: the tree’s nodes are called design nodesor just designs, and the tree evolves from
the earliest composition stage. As the artist modifies the current design, a new tree node
reflecting the changes is created (in contrast to normal Undo/Redo, we collect a set of
modifications). Retrieving a particular state of the composition process is achieved by
activating a design. The current design inherits all properties from its parent designs,
which establishes a design path towards the tree’s root. In addition, designs can be
modified through high-level design operations. For instance, properties of a specific de-
sign node can be extracted and included in the current node (Miller et al., 2008). These
operations allow for smooth transitions between designs and they provide a powerful
mechanism for high-level editing during performance.

(a) (b)
= RS} ; ma
|§ | Hew :

Bl Undo Current Redo

Versions Version Versions

=
h
=
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Fig. 3. Representation of the Undo/Redo path in Adobe’s Photoshop (screen capture) (a). The
Design Tree evolves as an extension of the common Undo/Redo path (b) by not invalidating the
Redo path when the current design is modified (c).

3.3 Implementation and Practical Application of the Design Tree

In the previous section, we have illustrated how the Design Tree interconnects the vari-
ous stages of the workflow by providing a common representation, and how it organises
a collection of designs through its topological structure. In this section, we show how
Soundium implements the Design Tree, and how a concrete tree for our live visuals
performances evolved.

So far, we have not dealt with the question of how modifications to designs are
tracked and how they are stored in design nodes. While the concept of extending
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the common Undo/Redo mechanism is very general, the underlying implementa-
tion is particular to a given application design, very much like implementations of
Undo/Redo are application-specific.? As indicated earlier, and presented in detail in
(Muller Arisona et al., 2006), a design in Soundium refers to a particular configuration
of a global processing graph. The graph unifies elements of audio flow graphs, video
compositing graphs, and 3D scene graphs, and allows for connections between these en-
tities. Therefore, the Design Tree in Soundium encapsulates commands for the creation,
configuration, and removal of processing nodes, and commands for connecting or dis-
connecting them. These commands are stored as simple scripting language statements
in individual design nodes.

From a user interface perspective, the Design Tree is presented to the user in terms
of an annotated tree (Figure 4). The tree is equally available during all workflow stages,
and in terms of software and user interface design, there is no distinction between com-
position and performance.

As indicated in Section 2.1, we applied Soundium for numerous live visuals perfor-
mances. The Design Tree was designed and implemented in order to close gaps within
different stages of the composition and performance workflow, and to address the prob-
lem of accessing and modifying existing compositions rapidly while performing. We
used the Design Tree for experimentation and composition, which resulted in a number
of designs ready to use. During performance, the designs were easily accessible and the
tree’s topology proved as a powerful means of navigation in a growing design space.
In addition, design operations such as merging designs allowed to apply compositional
tasks during performance, allowing for more expressive improvisation. The resulting
tree of the previous performance was reused for the composition phase of the upcoming
performance.

In the beginning, the tree evolved in an unstructured, rather random manner. How-
ever, the ongoing repetition of composition and performance eventually revealed a
topology that became increasingly structured at a global level. As indicated in Fig-
ure 4 (a), the root of the tree comprises of designs that define global characteristics of
the work. Since all child designs inherit from their parent designs, basic functionality
common to all other designs was defined at this point. In the case of live visuals, ex-
amples are viewport and virtual camera setup, several stages of a graphics processing
engine, and Odessa’s automated editing components (Section 4). During composition,
we passed the design tree around to the participating artists (the tree is easy to share
as its data is stored in a single file). Thus, at a deeper level, artist-specific designs were
added, as shown in Figure 4 (b) and (c). Typically, these designs were further ramified,
leading to the actual compositions (d). The history of changes during performance is
captured as well, which is reflected by new nodes tree’s leaves (e).

As a result, the evolving tree structure represents a smooth path from global towards
very local features. The structuring effectively addresses the scene transition problem
previously illustrated in Figure 2: global features permit one to maintain an overall
scene state, such as colour or dynamics. In contrast, local features allow for fine-grain
manipulation of specific scene attributes, such as shapes or texturing. As a consequence,

2 However, there exist common design patterns for implementing Undo/Redo, such as the com-
mand pattern (Gamma et al., 1995).
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Fig. 4. Excerpt of the Design Tree that evolved for live visuals performance. The overlaid shaded
ovals indicate areas of global and local designs: global performance configuration (a); artist-
specific settings (b) and (c); explicitly composed designs (d); and designs variants that evolved
during rehearsal or a previous performance (e).

the design space, possibly containing thousands of parameters, becomes more manage-
able, and artistic goals can be approached in a fluid and expressive manner.

4 Automation of Non-linear Video Editing

In this section, we discuss the Odessa framework, which automates the preparation of
footage during composition and the editing process during performance. We apply com-
puter vision methods to reverse-edit original footage. Real-time audio analysis extracts
music feature vectors, which are mapped to editing parameters of a video montage
engine. The engine can be controlled through high-level editing parameters, such as
looping speed or cutting rate.

4.1 Pre-processing of Video Material

Our initial performances included the manual sequencing of looped video clips. Typi-
cally, the clips were short, ranging from 1 to 8 seconds, and were obtained from original
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footage manually, for instance with a video editing tool. The time-consuming over-
head of manually searching for appropriated clips led to the idea of applying automatic
reverse-editing tools.

Thus, part of Odessa is a separate tool that is used off-line and implements computer
vision methods, such as shot boundary detection (Lienhard, 1999) and video abstracting
techniques for scene determination (Rui et al., 1999). An example of a processed video
clip is given in Figure 5: the original footage is hierarchically segmented into scenes,
groups, and shots. Since automatic segmentation methods do not produce correct results
for all cases, the pre-processing stage may be followed by manual clip selection.

Video —— Scene 1 —— Group 1: ~ Shot 1

— Group 2:

L— Group3:  Shot6

— Scene2 —— Group4:  Shot 9

— Group 5:

Fig. 5. Reverse editing of a video clip. The original footage is analysed and re-organised in terms
of individual scenes, groups, and shots.

4.2 Real-TimeAudio Analysis

During performance, an audio feature vector is obtained through real-time audio anal-
ysis. Odessa implements methods such as beat tracking (Goto, 2001; Scheirer, 1998;
Brossier et al., 2004) or music similarity analysis (by extending the work given in
(Foote et al., 2002) to operate in real-time).
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The retrieved feature vector contains discrete “musical action points” such as beats,
part or song boundaries, and continuous features such as audio levels, or characteristics
of individual frequency bands (obtained through FFT). In Soundium, audio analysis
is realised in terms of an audio and control flow graph, which is a part of the global
processing graph. Since the video processing and graphics scene graphs are part of the
processing graph as well, the resulting feature vector can easily be mapped to visual
features.

4.3 LiveMontage

As illustrated in Figure 6, the compositing of video footage is integrated in Soundium’s
OpenGL scene graph. Video is ultimately rendered in terms of arbitrary textured shapes.
Multiple shapes (indicated by 1..n in the figure) are composited using standard blend-
ing techniques (Porter and Duff, 1984), or by employing fragment shader programs for
more advanced image manipulation and compositing. The post effects stage applies
common operations such as masking or colour control.

\ Audio Analysis \ \ Scene Graph Root \
\ \ PostE:ffects H
| Editing
‘ 1 \ Compositing (1..n) “
. '1\ NLE Curves (1..n) |
1 \ Texturing (1..n) H

Clips (1..n)

Shape:s(1..n) H

Artist

Fig. 6. Real-time non-linear video editing components. The solid lines indicate the flow of data
resulting from audio analysis. The dashed lines denote the interaction of the artist with the editing
components (left), and the graphics scene graph relationships (right).

The editing component is Odessa’s central mechanism for the montage of multiple
clips: it collects real-time audio analysis data as well as artist input and sends composit-
ing parameters (such as « factors for blending) to the scene graph. For each clip, it uses
discrete audio features to trigger NLE curves. These curves determine the sequencing
of clips and each clip’s actual playback position, which is used as the current texture in
the scene graph. The performer does not deal with loop alignment of video sequences,
but modifies editing parameters, such as the sequence of multiple clips or the cutting
rate (for example, cuts per beat). In addition, the performer may modify NLE curves in
order to adjust clip speeds and clip looping shapes.

Figure 7 exemplifies the process of automated video editing: audio analysis is applied
to determine beat and part boundaries. Odessa’s editing component assigns musical



210 S. Muller Arisona et al.

parts to available slots for clips, which are filled with pre-processed scenes of a given
video clip. For each slot, shots of the assigned scene are looped according to given NLE
curves with respect to extracted beat boundaries (in Figure 7: four shots of scene 1, one
shot of scene 2, and two shots of scene 3). Automated editing as shown in this example
releases the performing artist to deal with repeating time structures at the beat level,
instead he or she can focus on narration by selecting video material and defining how
this material should be edited according to retrieved audio features.

Fig. 7. Automated NLE: Audio analysis is applied to determine beat and part boundaries (beats
are indicated in the upper row). Individual shots are looped aligned to the beat, and scenes are
aligned to parts.

5 Conclusion and Future Work

This paper dealt with the question of how interactive software tools can assist the com-
poser and performer during all phases of a work, with the goal of implementing expres-
sive instruments for live multimedia performance. We presented two content editing
techniques that address specific goals. The Design Tree supports the artist in the artis-
tic workflow by providing a central structure that connects the workflow’s individual
stages. Odessa employs media analysis techniques, such as video or real-time audio
analysis. It automates media-editing tasks during performance and frees the performer
from dealing with microscopic and repeating time-constraints.

The presented software components were implemented as part of the multimedia pro-
cessing platform Soundium. From the beginning, we applied Soundium in a repeated
cycle of research, implementation, composition, and performance. This cycle resulted
in an intense interaction between art and computer science: besides the artistic goals of
the works per se, the performances allowed us to experimentally evaluate the progress
of the software instrument, typically resulting in new research questions and software
features. The latter, in turn, allowed for more expressive composition and performance.
Using Soundium in a “real-world” environment helped to identify and resolve limita-
tions in terms software reliability and human-computer interaction. In addition, keep-
ing the cycle’s round-trip time short (typically two to three weeks) sped up the pace of
Soundium’s evolution.

Besides adopting novel audio and video analysis methods, future work on Odessa
would enhance its video processing engine. Today, most engines are optimised for lin-
ear playback of a single stream. Considering the move towards HD resolution and be-
yond, real-time processing of multiple video sources with recurring loops and seeks
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still imposes a serious performance problem on today’s computers. In addition, we be-
lieve that supporting mechanisms such as the Design Tree enhance collaborative live
performance. Thus, future work would explore how the Design Tree can be employed
in collaborative environments, for instance for multiple simultaneous performers.
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Abstract. We describe extensions to the Lua programming language constitut-
ing a novel platform to support practice and investigation in computational au-
diovisua composition. Significantly, these extensions enable the tight real-time
integration of computation, time, sound and space, and follow a modus operandi
of development going back to immanent properties of the domain.
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1 Introduction

In this paper we document extensions to the Lua programming language to support
time-based audiovisual composition. Significantly, these extensions enable the tight
real-time integration of computation, time, sound and space, and follow a modus
operandi of development going back to immanent properties of the domain.

In general terms, we are interested in enabling and encouraging audiovisual com-
position with an elevated aesthetic role of computation beyond the computer-aided or
computer-assisted. In particular, we are focusing on a computer programming language
as the primary interface to composition, but also consider roles of computation as aes-
thetic subject, inspiration and perhaps even collaborator. A number of general benefits
can be immediately identified:

e Introducing new expressive potential through formal generality and extensibility.

e Creative freedom and independence due to an increased role of the artist in the
specification of the result.

e An appropriate means to work with the aesthetic values of process, data and algo-
rithm.

e Ease of interaction with symbolic elements from other disciplines (examples might
include mathematics, physics, systems biology, semiatics...)

Our development is targeted towards two specific goals. Firstly, we aim for atight
integration of time, space, sound and computation, motivated by the artistic possibilities
engendered. Secondly, we begin from analyses of the immanent elementsin computa-
tion, time, space and sound. This is partly to support a sufficiently grounded yet more
generic and extensible range of expression, and partly since existing idioms may be-
come inappropriate or even counter-productive as novel aesthetic activities devel op.

R. Adams, S. Gibson, and S. Mller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 213-228, 2008.
(© Springer-Verlag Berlin Heidelberg 2008
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We are responding to a tendency within the co-evolution of audiovisual art and com-
putational technology that might constitute a new domain or field of discipline. This
tendency can be characterized as an increasing focus on computation within aesthetic
practice, and a deeper engagement with the medium that may be incompatible with an-
tecedents. This tendency is quite contemporary, responding to the rising cultural infu-
sion of computing and cross-modal concerns. For convenience we denote this tendency
— the subject matter of our project — computational audiovisual composition *.

Following an elaboration of these concerns, section 2 discusses our technical imple-
mentation in general terms. Sections 3 through 5 expound our efforts to extend Luato
meet the identified immanent demands of this emerging field in respective temporal,
spatial and sonic terms, followed by concluding remarksin section 6.

2 Implementation Strategy

2.1 Background

The demand for tightly integrated modalities based upon immanent elements leads to
the identification of two key design sites:

e Lower level components.
e Generic ‘meta-mechanisms’ rather than numerous features.

Lower level components may be necessary to support tight interaction between het-
erogeneous modalities and also to encourage the exploration of computational audiovi-
sual potential. For example, in the design of a computer game, spatializable sound file
playback may be sufficient, however the elevated role of computation in algorithmic
composition suggests alower level approach in terms of signal processing.

The meta-mechanism terminology is drawn from Lua itself. Lua’'s authors avoid a
language bloated by numerous specialized features by providing a small set of compo-
nents with which auser can build desired featuresin the way he or she wants them. For
example, Lua offers no object-oriented class inheritance system, however many varia-
tions of object inheritance can be built upon its metatable construct. Meta-mechanisms
avoid preconceived behavior through generality and thus encourages composers to ex-
plicitly specify the behavioral features of their works. Generalizing mechanism may
also support cross-modality.

On the Choice of a Programming Language. The design of programming envi-
ronments for audiovisual composition can be broadly divided into two camps: visual
Graphical User Interface (GUI) environments and text-based environments utilizing
domain specific languages. While generally more approachable for novice users, GUI-
based environments such as Max/M SP/Jitter and PA/GEM (Puckette, 2002) lack many
of the formal notions a programming language embodies. Such environments more
specifically address task scheduling and message passing rather than the computational

! Note that composition isintended to be equally applicable to real-time performance.
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generality of our endeavor. 2 In contrast, a programming language as primary inter-
face addresses the design sites listed above while making use of notions immanent to
computation itself.

Regarding composition, Roads (2001) identifies two key benefits of programming
language representations: " First, the compositional logic is made explicit, creating a
system with a degree of formal consistency. Second, rather than abdicating decision-
making to the computer, composers can use procedures to extend control over many
more processes than they could manage with manual techniques.”

Using a programming language as the primary artistic interface leads to a notion
of composition-as-script. This notion is not new: a number of contemporary tools em-
phasizing the aesthetic role of computation such as SuperCollider (McCartney, 2002)
and Fluxus (Griffiths, 2007) exemplify the same concernsfor independently musical or
spatiotemporal media.

Furthermore we note that many of these tools build upon existing languages rather
than invent new ones. This leads to a number of clear benefits:

Documentation easing learning curves

Potentially numerous extension libraries adding additional capability for free
Code re-use: repositories and portability

Revision, debugging and profiling minimizing error and improving user experience
Facilities formally verified in the community, supporting future scalability

Given these advantages, writing anew language only seems appropriateif no existing
language can satisfy the demands of adomain. A preferable solution isto use aflexible
language that is clearly designed for extension to specific domains: a domain oriented
language (Thomas and Barry, 2003).

Lua. The Luaprogramming language has been designed throughout as an ‘ extensible
extension language.” Extensiblerefersto the ease by which new semantic and functional
features can be added within Lua or through underlying C functions, while extension
refers to the ease by which Lua can be embedded within a host application as a higher-
level configuration and control language (Adobe Lightroom and World of Warcraft are
notable examples (lerusalimschy et al., 2007)). The author of SuperCollider states that
an extensible language allows the programmer to “focus only on the problem and less
on satisfying the constraints and limitations of the language’s abstractions and the com-
puter’'s hardware” (McCartney, 2002).

Typical use of Lua as an extension languages combines libraries of performance
sensitive code and key data structures modeled in C/C++ with the dynamic aspects of
the application such as control flow and interface configuration written in Lua. Together
with anumber of generic benefits summarized in Table 1, these features make Luaideal
for the development of the domain-specific language in our project.

2.2 Contributions

We have extended the Lua programming language into the domains of temporal, spa-
tial, and sonic composition. These extensions, and the associated host application, are

2 For amore detailed analysis see (Wakefield and Smith, 2007).
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Table 1. Noteworthy benefits of the Lualanguage

Data-description language Suitable as a readable and enactive document format

High-level programming features Compact descriptions of complex algorithms and
relationships, support for both imperative and
functional styles

Incremental garbage collector Driven by game-programming needs, suitable for
real-time performance

Well-regarded performance Amongst the fastest languages of its class
Ease of development ANSI C, small library, well defined API

Flexiblelicense Compatible with both GPL and commercial use

together called LuaAV. This is the focal point for our explorations in computational
audiovisual composition as a medium for compositional, technical, and philosophical
inquiry within the audiovisual arts.

The core application of LuaAV is a simple platform upon which users can define
custom application environments (such as window arrangement and menu structure)
and execute Lua scripts in order to actualize compositions into performances. These
scripts make use of the grammar and vocabulary added by our domain-specific exten-
sions. The extensions themselves are embodied as dynamically loadable Lua libraries
(modules), making them independent of the core application. Consequently, any other
application embedding Lua that allows a user to load scripts and modules will be able
to execute scripts written using LuaAV. The subsequent sections of this paper detail the
development of these modules.

LuaAV is intended to be cross-platform. OS dependent support resources such as
windowing and file management are currently implemented on the OSX native Co-
coa (Apple Computer — Cocoa, 2008) framework as well as the cross-platform GLUT
(Kilgard, 2008) library, but will be mirrored with native resources for Linux and Win-
dows in the near future. A public website of software resources, documentation and
community pages related to LuaAV, and computational audiovisual composition using
Luain general, can be found at http://www.mat.ucsh.edu/lua-av, with arelated commu-
nity mailing list at lua-av@mat.ucsb.edu.

3 Temporal Structure

Sharing temporal mechanisms between sonic and spatial structures clearly supports
generality, thus we begin with temporal support in the form of the Lua module time.
This module must provide a low-level basis for the gradual determination of audiovi-
sual output, and present a high-level interface for the gradual articulation of temporal
expression, making use of notionsimmanent to computational audiovisual composition.

3.1 Computational Time and Composition Time

The fundamental force of time in computer architecture is the inexorable movement
from one discrete instruction to the next. Computational ideas must be encoded into an
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executing state space viaa series of such instructions. Any desired temporal structurein
the executing performance process must emerge from this state space. From the stand-
point of the developer, the problem can be restated as a low-level, generic mapping of
composition time, i.e. the flow of articulation in performance, to computing time, i.e.
the determined series of instructions.

We also note that the computational instruction flow is topological, in that the tem-
poral distance between eventsis unstated. In practice individual instructions execute at
arate beyond the threshold of perception. To produce areal-time performance we must
slow this processto a desired temporal metric.

In summary, computational articulation of temporal structure involves specification
of the ordering and spacing of events, in turn demanding support for scheduled activity
and measured durations respectively.

Event Spacing: Measured Durations. In order to allow specific temporal intervalsto
elapse between selected instructions, we need to provide a metric of time to measure
against. The computational audiovisual domain suggests at |east three sources for this
metric: system time (based upon CPU hardware), frame-time (counting image buffer
swapping eventsin the display system), and audio sample-time (based upon the sample-
rate clock in the audio driver). These clocks are independent: audio clocks may drift
dlightly compared to system timers (Bencina, 2003), and frame-rate may vary adap-
tively with windowing system resources. In addition we may need user-space metrics
within a composition, such as rhythmic tempo, as abstract temporal structures within
and against which aesthetic form may occur. A user-space metric may be independent
or synchronize with an existing clock.

The time module answers these demands by providing a generalized accumulator as
aclock type, making no assumptionsasto the semantics of the clock units (they could be
nanoseconds, seconds, frames, samples, beats, mouse-clicks etc.) These accumulators
can bepolled for current value using the now() method, and manually incremented using
the advance(n) method. To support synchronous relationships, clocks can be nested
such that one becomes the driving parent of another: whenever the parent advances, so
does the child. A relative offset and dynamically variable rate characterizes the child-
parent relation.

In addition we implement a special clock available through time.system using
nanosecond units and offering high-precision access to the CPU clock. This system
clock supportstwo alternativesto manual increment: the update() method pollsthe sys-
tem timer and advances all child clocks accordingly (suitable for event-driven hosts),
while the execute() method hands over control of the application to the system timer
which makes low-level system dleep calls to control execution in real-time.

Event Ordering: Scheduled Activities. Explicit articulation of temporal structure in
computation must be built upon operations that divert the implicit, ephemeral causality
between instructions. We identify four general classes of such operations, summarized
intable 2.

Based upon this analysis, we chose a scheduling model that makes particular use
of Lua's inherent support for concurrency and events. Specifically, we extend Lua
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Table 2. General classes of the computational articulation of tempora structure

Operation Significance Lua constructs

Memory Duration, extended present. Lexically scoped variables and
garbage collection.

Control flow Breaks homeomorphism between  If/then, do/while etc., but also
instruction seriesinitiated and state higher-order functions and run-time

space executed: conditions and compilation.
branches.

Concurrency Simultaneity, parallelism, Coroutines.
semi-independence.

Events Indeterminacy, event-driven Global callbacks from a host
execution. application or C library and

file/stream handling.

coroutines 3 by inserting conditional scheduling within the yield-resume mechanism,
based upon either the clocks described above or arbitrary event notifications. The body
of acoroutine can encapsulate any valid L ua code and thus any combination of memory
and control flow instructions, completing coverage of the operation classes identified.

3.2 Implementation: Coroutine Scheduling

A coroutine can be created under control of the time module using the go function,
which takes a function and an optional list of arguments. Any active coroutine can
yield its execution using the wait function, whose argument is either anumeric duration
(relative to a specified or default clock), or an arbitrary Lua value as an event token.
In either case, this call suspends the coroutine and places it under the ownership of a
condition within the time module scheduler.

An event notification may be triggered using the event function, whose first argu-
ment is the Luavalue event token in question (see script 1). Event tokens can be tables,
functions, strings or any other valid Lua type except numbers. Any coroutines pending
upon the specified event token will be resumed in first-in, first-out order. Event-driven
coroutines are means to specify procedural behavior in response to indeterminate asyn-
chronous input. A public C function is also provided to support notified events from a
host application.

Coroutines that wait upon a clock duration are placed in a schedule list belonging
to the clock, indexed by its current value plus the specified duration. When the clock
advances to this target time, the coroutine is removed from the schedule and resumed

8 Coroutines, originally introduced by Conway in the early 1960s, are subroutines that act as
master programs (Conway, 1963). A coroutine in Luaisadeterministically schedulable paral-
lel virtual machine, constructed from a function defined in Lua code. A coroutine has its own
stack, locally scoped variables and instruction pointer (which resumes from the same code
point at which it last yielded) but shares global variables with other coroutines. Lua coroutines
use a flexible asynchronous yield/resmue interface and are first-class objects within Lua code.
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function clickwatcher()
while true do -- infinite | oop
local result = wait('click)
print(‘a click occurred:’, result)
end
end

go(clickwatcher) -- launch a coroutine

event(‘click’, ‘left’)
event(‘click’, ‘right’)

Script 1. Using go, wait and event for event-based conditions. The clickwatcher function becomes
the body of acoroutine when launched using go, resuming upon a‘click’ event token notification
viaevent. The additional arguments ‘left’ and ‘right’ are passed as return values to the wait call,
and populate the result variable, for event-handling purposes.

function clockprinter(nane, period)
while true do
print (name)
wai t (peri od)
end
end

go(cl ockprinter, ‘tock’, 4)
go(cl ockprinter, “tick’, 1)

Script 2. Example using the default clock to create synchronous yet polymetric messages:. print-
ing four ‘ticks' for every ‘tock’

asnormal (see script 3.2). As a convenience, the go function also takes an optional first
argument prior to the function body to specify a duration to wait for before launching
the coroutine.

Coroutines are continuations; they are objects that model everything that remains
to be done at certain points in a functional structure. The execution of a composer’s
script becomes areal-time variation of the continuation-based enactment design pattern
(Manolescu, 2002). The composer can use other module functions within coroutinesto
articulate many different audiovisual structures across time, whether synchronous or
asynchronous, determinate or indeterminate.

3.3 Concurrency: Future Directions

Readers might note the absence of multithreading in the discussion of concurrency
above. A Luainterpreter itself cannot be safely used across multiple operating system
threads (adesign decision of the Luaauthors). 4 In contrast to coroutines, the scheduling

4 Lua can be modified to be thread-safe by installing locks however there are performance and
portability pricesto pay.
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of operating system threads is predominantly outside the scope of the executing pro-
gram, introducing indeterminism in the timing of instructions between threads that pre-
vents micro-temporal interdependencies. Safely sharing data structures between threads
demands nontrivial solutionsthat are not conduciveto atransparent programming inter-
face (Lee, 2006). The call for tightly interleaved interaction between sonic and visual
processes is very difficult to maintain with indeterminately scheduled threading. The
authorstherefore follow Lua by avoiding multithreading within the LuaAV interpreter.

Thisis not to say that threading is undesirable, since it may offer significant perfor-
mance gains (particularly for multi-core machines). Finding a suitable means to make
use of multithreading, while keeping the interface free of implementation details, is a
pressing issue for LuaAV. Spreading computation across multiple threadsis a problem
of determining dependencies in processing graphs and dispatching batches of parallel
computation. For example, parallelizing intensive sonic, spatial and geometric calcula-
tionsin C/C++ functional tasksis viableif the return values are not time-critical.

A related need, in order to avoid temporal glitchesin real-time output, is the graceful
management of slow, blocking or indeterminately timed calls (such as file 10) within
the main process. Libraries for Lua already exist that can place indeterminate calls
into distinct operating system threads and return data once complete (HelperThreads
(Guerra, 2005) for C calls, Lanes (Asko Kauppi, 2007) for Lua processes). It may be
viableto provide similar support within the existing semantics of the time module, such
asyielding a coroutine until a sub-thread process has compl eted.

4 Spatial and Visual Structure

In this section we describe the devel opment of Luamodulesfor spatial and visual com-
position, which are founded on the notions put forth in the introduction. The modules
deal with fundamental elements of spatial relationships and image composition. Spatial
relationships are handled by vec and space while image composition and manipulation
functionality is contained in opengl and glo modules.

4.1 Foundations

Within current computer architecture, 3D graphics operations are handled by special-
ized stream processors, known as graphics processing units (GPUs)®. The GPU takes
spatial information asinput and projectsit into image spacefor rasterization and display.
In addition, modern GPUs support the compilation and execution of micro programs
called shaders in order to support user customization of geometry and data processing
routines. Within this system, we can identify four basic notions in the movement from
spatial form to visual output:

Position and orientation
Distance and proximity
Projection of space into image
Compositing of images

® Throughout this document, the term GPU will be used to refer to the actual hardware in the
computer as well as the system-level driver controlling the operation of the hardware.
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Given aset of objectsin space, each object will have aposition and orientation. These
properties describe relationships of the objects to the space itself. Between points and
their orientations we can derive notions of distance and relative orientation as well as
various types of proximity. Proximity in its most basic form is equivalent in meaning
to distance, however the notion of proximity can also encompass spatia distribution.
These notions form the basic elements of spatial composition.

Once on the GPU, spatial form is projected into image space through a virtual view-
port. Thisviewport may contain additional fragmentsfrom previousframes or alternate
views of the same space and potentially even elements from entirely different spaces.

4.2 Current Implementation

Quaternions and Vectors. The vec module contains both 3D vector (vec.Vec3) and
quaternion (vec.Quat) classes for composing position, movement, and orientation in
3D space. Vec3 servesto simplify calculating 3D quantities and covers math operations
for moving objectsin space while Quat provides orientation and local coordinate frame
information. In particular, quaternions can be used for cal culating orientations without
some of the computational drawbacks (Eberly, 2006) and degeneracies (Hanson, 2006)
of other orientation representations. In terms of spatial composition, quaternions are
eminently suited for designing paths through space asis required for extruding surfaces
and calculating complex camera movements.

Euclidean Space and Point Relationships. The space module supports both the basic
notion of proximity as distance and the formulation correl ating distance with spatial dis-
tribution. The basic notion of proximity isimplemented using the Approximate Nearest
Neighbors (ANN) (Mount and Arya, 2006) library’s kd-tree functionality and can be
accessed using the within and nearest functions. within takes a point and a scalar value
indicating the squared search radius while nearest takes a point and a number of nearest
points to return. Both functions return an array of points and their respective squared
distances from the query point.

Distribution correlated proximity is implemented using the 3D Delaunay triangu-
lations package from the Computational Geometry and Algorithms Library (CGAL)
(Hert et a., 2007) and derived Voronoi diagram classes. O’ Rourke (2005) describes
Voronoi diagrams — and implicitly Delaunay triangulations due to their duality — as
“[iIn a sense .. .record[ing] everything one would ever want to know about proxim-
ity of aset of points (or more general objects),” however with the increase in encoded
information comes a parallel increase in upfront computational cost and thus a lower
frequency at which such structures can be calculated, especially within the constraints
of areal-time system.

In relation to spatial composition, the Delaunay and Voronoi duality describe both a
kind of rhizomatic latticework and an adaptive cellular tiling of the space occupied by
the latticework (Figure 1). The latticework of the Delaunay triangulation is tetrahedral
(in 3D) and a so defines aboundary (convex hull) to the point set. The Voronoi diagram
in comparison defines a set of adjacent polyhedral cells with each enclosing a single
Delaunay point. Consequently, VVoronoi diagrams can be used to drive spatial algorithms
such as growth processes and aid in quantizing and processing volumetric fields.
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Fig. 1. Anillustration of the correlation between distance and spatial distribution in a Delaunay
triangulation (solid) with Voronoi diagram (dashed). The black disk is centered on A, which is
connected to C but not B due to intermediate points along the direction from A to B despite B
being significantly closer to A than C.

GraphicsInterface. Thegraphicsmodulesin LuaAV support both low-level control of
the GPU through OpenGL © aswell as higher-level userdata objects that distill complex
sections of the OpenGL specification into a more appropriate compositional interface.
The low-level OpenGL bindings are based on LuaGL ’ and provide a one-to-one map-
ping of the OpenGL API into Lua contained in the opengl module. The higher level
objects are contained in a module called glo (GL Objects), which contains the classes
Shader, Texture, and Sab.

Shaders and slabs load and compile code written in GLSL (OpenGL Shading Lan-
guage) from file. The shader files are executable Lua code, taking advantage of Lua
as a configuration language, and bear the extension “ .shl” . Since the shaders are valid
L ua statements, arbitrary code can be executed in the shader file on load. For example,
a depth of field shader using a hard-coded (const float array) Poisson distribution as a
sampling function in the fragment shader could generate the sample points procedurally
on fileload in place of listing a series of numbers.

‘Slab’ is the GPGPU® term for dispatching a textured quad to the GPU in order to
perform calculations with the fragment processor (Harris, 2003). Typically each ele-
ment in the texture is passed uninterpolated through the fragment processor and the
result written into an equal-sized texture. The slab implementation in glo uses an FBO
(Frame Buffer Object) backend and can automatically adapt output texture size if en-
abled. Slabs can be chained and used in feedback |oops with other slabs or textures.

6seehttp:// ww. opengl . org

"seehttp://luagl.w ki dot.com

8 General Purpose computation on Graphics Processing Units (GPGPU), see
http://ww. gpgpu. or g
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tex = glo. Texture(512, 512)

t ex: begi nCapt ure()

gl.Color(0, 1, 0, 1)

gl . Begi n(* TRI ANGLES')
gl.Vertex(-1, 0, 0)
gl.Vertex(0, 1, 0)
gl.Vertex(1, 0, 0)

gl . End()

t ex: endCapt ure()

Script 3. Sample script that draws a green triangle to atexture 512 x 512 pixelsin size

Texturesin glo support both image loading from file and render-to-texture. In render-
to-texture mode, the texture is bound to an FBO and any successive draw operations
are drawn to the texture instead of the screen (see script 3). Textures combined with
slabs allow for development of complex image-space effects. Slabs encapsul ate image-
processing chains on the GPU for operation on textures, which can then be composited
together in the image frame by blending together textured geometry. As a simple exam-
ple, a basic montage effect can be constructed by capturing a scene to texture from two
different vantage points and compositing them together according to some function of
space and color.

M orphogenetic Space: Future Directions. While space currently handles purely Eu-
clidean space and geometric primitives, a comprehensive computational spatial system
should further include other conceptions of space and spatial entities in order to sup-
ply a broader range of compositional tools at various levels of spatia abstraction. The
power of such an approach is apparent in software such as TopMod (Akleman et al.,
2007) whose manifold preserving topological mesh editing operations enable a user to
construct complex structures with holes and handles.

A thorough discussion of spatial abstraction asit relates to generative and emergent
form has been given by Delanda in his treatment of Deleuze's notions of virtuality,
wherein Delanda puts forth what could almost be described as a group theoretical
framework for spatial composition (Del anda, 2005). This framework describes a mor-
phogenetic view of space where processes of symmetry-breaking transformationsmove
progressively from intensive to extensive embodiment, resulting in complex spatial and
temporal dependenciesin the generation of form.

5 Sonic Structure

In this section we describe the development of Lua extension modules to support the
articulation of sonic structure according to the strategies outlined in the introduction.
The result is the audio module for real-time low-level 10, and the vessel module pro-
viding abstractions of signal processing algorithms under the control of alazy dynamic
scheduler, both of which interface with the time module described in section 3.
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5.1 Foundations

In considering the immanent notions of the sonic within computational audiovisual
composition, we first encounter the low-level representation of acoustic phenomena
in terms of series of discrete samples at a fixed sample-rate, as the form by which a
program may render audio signals. We also note that the sheer volume of data being
handled incurs a hard real-time efficiency constraint.

This representation is agnostic as to how sample-data may be generated or manip-
ulated and thus gives no indicators as to an appropriate higher-level concept for the
specification and articulation of sonic structure. We need a paradigm of signal process-
ing which satisfies our low-level design goal, and may map well into the computational
context. A number of approachesto model and control signal processing exist, however
one of the most familiar isthe unit generator (UG) paradigm, which encapsul ates signal
processing functions within stateful modular objects that can be freely interconnected
into directed graphs. The homogeneity of the connection type and modularity of inter-
connection meets our demand for generality, while the discrete nature of graph structure
and the symbolic nature of function encapsulation reflects well the computational do-
main. The authors therefore chose the UG concept as a viable signal processing model
for sonic articulation °.

5.2 Implementation

Real-Time1O. Rendering sonic output (and capturing input) in real-time involvesin-
terfacing with low-level operating system audio services, such as DirectX for Windows
or CoreAudio for OSX. Libraries exist offering cross-platform abstractions of these
services. We embed one such library, PortAudio (Bencinaand Burk, 2001), within the
audio module to introduce real-time audio in Lua.

Low-level real-time 10 must satisfy a hard constraint: synthesis must precede play-
back. In practical terms this means that CPU bound synthesis of sample data must run
in constrained windows of time specified by the buffering placed between synthesis and
hardware (usually blocks of between 16 and 2048 samples per channel). Lower 1O la-
tencies (reduced buffering) can be achieved using secondary operating system threads
for audio processing (Bencina, 2003) however as noted previously, such multithreading
is neither supported by standard Lua nor is it conducive to computational audiovisual
composition with low-level control. The audio modul e thus uses a blocking interface to
read and write samplesin the audio hardware. The capability to work with audio sample
data alongside graphics calls such as OpenGL within a predictable, determinate shared
memory context is considered one of the key features of LuaAV.

Callsto exchange sample datawith the audio hardwareincrement an internal sample-
counter, which takes the form of a clock as defined in the time module. L ua coroutines
may be scheduled to this clock in terms of real-time sample durations, or put another
way, articulation of form via Lua code can be sample accurate.

Signal Processing. Due to the sheer volume of data being processed and real-time de-
mands, the UG signal processing algorithms should generally be executed in optimized

% Neverthelessit is borne in mind that other and possibly superior solutions may yet be found.
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nmodul at or = Si ne()

nmodul at or: frequency(8) -- 8Hz

carrier = Sine(440 + nodul ator * 10) -- Frequency Mdul ation
Qut:add( carrier )

Script 4. Constructing UG graphs. Line 2 directly sets the frequency input of the UG created
in line 1. Line 3 defines the frequency of a second UG (via constructor argument) to a graph
composed using operator overloading. Line 4 attaches this second UG to the global output bus.

machine code rather than interpreted Lua. A viable solution is to bind existing C/C++
signal processing libraries to Lua so long as such libraries offer atomic access to UGs
and make minimal assumptions asto how they may be used. In addition, the domain of
computational audiovisual composition strongly suggests evolving dynamic relation-
ships between sonic processes and other objects at arbitrary points of real-time (i.e. not
guantized to system-dependent block-rates), adding several further requirements:

e dynamic graph determination
e efficiency in setup/change/removal
e variable block-size processing (for sample-accurate graph changes)

By making use of the Synz C++ library (Putnam, 2007), which meets these require-
ments, a set of UGs have been added to the vessel module, including oscillators, filters,
delays, spatializers and more generic math functions. The UGs and their data buffers
are implemented using up-front allocated free-list memory pools, to minimize the cost
of memory management in a real-time process (Dannenberg and Bencina, 2005). Pre-
allocated memory is recycled as the program executes, and pools grow if needed, uti-
lizing amemory allocator optimized for real-time (Lea, 2000).

The UGs are presented within Luain the form of mutable userdata objects, encapsu-
lating C++ class instances. Userdata are first-class objects within the language and can
be manipulated just like any other Luatype. The programming interface offers multiple
means to compose UGs into graphs. Constructor functions create new UG instances,
and may take arguments to specify input nodes. An instance’s inputs are exposed for
reference and re-assignment via member functions. Furthermore, all UGs share over-
loaded operators to construct graphs from elementary mathematical relations (+, -, x,
/, ", %). Finally, the outputs of multiple UGs can be merged using a special mixing
bus type (see script 4). The combination of UGs as first-class Lua values and multiple
modes of graph composition follow the design strategy of computational generality.

Scheduling: Dynamic and Lazy. UG graphs are deterministically directed since a
node must have input data before it can produce output. This is a formulation of the
producer-consumer problem, and both push (leaf to root) and pull (root to leaf) strate-
giesmay be used to traverse the graph. Static scheduling traversesthe graph once before
executing, while dynamic scheduling constantly re-traverses the graph during execu-
tion. Supporting dynamic graph changes at sample-accurate times in the midst of a
buffered audio processis nontrivial.
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The vessel module uses lazy evaluation to achieve this. Any state change to a UG
(any Lua calls to modify its graph connections or internal state) triggers a traversal of
the sub-graph upstream of the UG in question. Such traversals process each node from
its current clock-time to the state change clock-time, resulting in just-in-time sample-
accurate graph dynamics. Attempting to read data from the global audio output bus,
such as copying to the audio hardwarefor real-time playback, triggers a graph traversal
from the root to determine any remaining samples and advance the associated clock to
anew time-stamp.

Since al graph state changes are triggered from within Lua code, the lazy dynamic
scheduler fully supportsthe sample accurate interleaving of synthesisand control spec-
ification. 1° The vessel module turns out to be ideal for the exploration of algorithmic
and generative approaches to the organization of microsound (Roads, 2001).

Signal Processing: Future Directions. A general limitation of the UG paradigm has
already surfaced in practice: elements of processing become black boxes to the user.
An example scenario where this may interrupt creativity is the inability to insert signal
processing within afeedback delay path shorter than the graph block size. A possible so-
lution under investigation is the dynamic compiling and loading of arbitrarily complex
signal processing routines at runtime. Compiling a short C/C++ function can happenin
a matter of milliseconds on current systems, which may be an acceptable latency for
real-time code generation of optimized processing routines.

Signal processing in general is not specific to the sonic domain, and although the
UG is inherited from electronic music, the concept may be more widely applicable
to N-dimensional data streams. Alternative signal processing paradigms may also be
applicable to spatial and more abstract domains. Exploring alternative approaches to
synthesis specification within Lua is currently being investigated; a strong candidate
with clear potential beyond the sonic may be Honing's Generalized Time Functions
(N-dimensional manifolds including duration and current time as parameters (Honing,
1995)).

6 Conclusion

Our enthusiasm for computati onal audiovisual composition stemsfrom our belief inthe
expressive capabilities of highly dynamic, functional and computational explorations
and articulations of audiovisual experience, and from our excitement regarding the op-
portunity to pursue research investigationsin thisdomain as an artistic practicein itself.

A noteworthy observation emerging from our work isthe good fit between the corou-
tine construct and the computational articulation of time. Similar yet purely musical ap-
proachesto concurrent composition structureare evident in rel ated languages: Tasks and
Routines in SuperCollider (McCartney, 2002) and Shreds in ChucK (Wang and Cook,
2004). Rather than introducing new types however, we leverage an existing program-
ming construct, and by avoiding preconceived notions such as keyframe, beat, measure
etc. we provide more generic and interoperable functionality.

10 Neologized by the authors of ChucK as “strongly timed” (Wang and Cook, 2004).
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In summary, we have described the development of LuaAV, a framework to support
awide range of audiovisual composition practices, taking advantage of the language's
inherent flexibility and extending it with modules responding to the immanent condi-
tions of the computational audiovisual domain. Due to the design strategies employed,
we hope it provides solid groundsfor future research.
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Abstract. Until Thomas A. Edison invented the phonograph in 1877, sound had
only been accessible in the moment of its creation. If asound was to survive, it
needed to be described in words or made again by the moving bodies that cre-
ated it the first time. Today, we rarely think of sound as a passing, one-off
moment because we can record, store and manipulate it so easily. However, the
impact recorded sound has made on our approach to listening is deep; we now
think of sound as solid and repeatable rather than transient and ephemeral. This
paper remarks on these changes from the point of view of practicing artists who
approach sound as a temporary and occasional phenomenon. The authors pro-
pose an approach to sound-transformation and re-mixing live-sound in real-time
that plays on the "now or never" nature of sound. We describe the artistic con-
cept, the software especially programmed for these purposes and some exam-
ples of our projects and performances.

Keywords: Computer Music, Sound Perception, Interactive Music, Reaktor,
MaxM SP.

1 Introduction

Sound and the act of listening have recently attained many of the benefits and problems
that text and reading underwent when hypertext became a viable format for distribution
of the written word. Through tools such as iTunes [1], Pandora and the music genome
project [2], MPEG-7 [3] analysis and other tagging systems, vast quantities of sound are
made accessible, easy to manage, and anything that is not to our taste can quickly be
skipped-over with the touch of a button. The ignored sound however is not deleted, it can
be called upon at another time and in another place. A page of text on the web is similar.
We see the information but as we read through the page, links excite the imagination and
pull concentration away from the discussion at hand. To read an entire page with hyper-
text requires dedicated and concentrated effort. This change in technology has in turn
changed our listening habits and reversed our perception of sound. Where once, sound
was atransent medium that thrived aslive, one-off event, we now think of it as an object
that can be passed around, shared, duplicated and preserved indefinitely. We are compos-
ers and sound artists and work in the domain of interactive computer-based music. We

R. Adams, S. Gibson, and S. Mlller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 229-237, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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also curate festivals of music and perform together with laptops. We are concerned with
the definition of live sound and this change in listening habits. We have been developing
software that permits “ hypertext-style” access to sound but the processing of the original
sound source takes place in real-time. We fed this helps to bring sound back into the
domain it used to inhabit; that of the transient, one-off and momentary. This paper thenis
rather a summary of subjective observations and artistic conclusions and not a report on
provable scientific research.

2 Some Basic Principles of Sound Per ception

As with any other sensation, human sound perception is restricted in many respects to
specific features of the brain, the ear and the sonic medium itself. Of course we have
to deal with these restrictions daily. Usually we don’t care about the very basic prin-
ciples of sound perception, although they determine human listening habits. That's
why we point out some important principles of sound perception caused by the spe-
cific features of the sonic medium.

2.1 Sound asa Transient Medium

As pointed out in various sources on musical acoustics [4], [5] and [6], sound is a tran-
sient medium. Every sonic event takes place over a certain amount of time. Even if the
duration may vary between atenth of a second for percussive sounds to several hours for
aWagner operg, it decays afterwards. Until the invention of the Phonograph in 1877 [7],
sound had to be perceived “now or never”. Excitation, propagation and perception had to
occur simultaneoudly. For this reason, one had to focus his or her attention towards the
sound event. Active participation and personal experience were common attributes for
the listening process and it is probable that the direct and strong emotional impact of
music is closely related to this fact.

2.2 Thelnterrelation of Cause and Effect

Sound has to be stimulated by a dynamic process. Only a static environment is totally
silent. Without movement and variation there is no sound to be heard. Thereis an obvi-
ous interrelation between the cause and the effect which is an irreversible principle [6].
Thus, a pecific sound is strongly connected to its excitation, to the sounding objects and
to the space in which the soundwave propagates. Even very short sounds carry complex
information, and the listener is able to perceive several attributes concerning the source,
the space and the excitation as summarised in Table 1.

Table 1. Specific Information of a single sound

Source Space Excitation
Location Condition Condition
Form Dimension Power
Dimension Rhythm
Material Speed
Motion Mood
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The interrelation of cause and effect leads to alinear time structure of sonic events
with an accurately defined beginning and end.

2.3 MusicasaTime-Based Art

The transience of sonic energy, the impossibility of identical repetition, the irreversible
principle of cause and effect and the need for dynamic processes make sonic events phe-
nomena of time. There is no doubt, that music is (or at least was) atime-based artform.

According to Schneider [8] one has to point out that humans do not have a specific
sense of the perception of time. Thus, time is experienced individually, rather than per-
ceived in an objective way. To measure time, individuals correlate the inner rhythms of
their body (pulse, breathing or step-frequency) their current personal mood (stress, bore-
dom or fear) to external rhythms like the clock, the change of night and day the cycle of
the seasons and environmental influences like frequency and content of perceived events.
Especially in the Western tradition, the form and structure of time-based concepts play a
very important role in music. Attributes like tempo, rhythms, melodic and harmonic
structure fit into a concept of dramaturgy which in many cases, aims to affect the listen-
ers experience of time.

To percelve and analyse a certain melodic theme, one first has to conceive it as a
complete unit. Although this unit has a certain duration, it is observed more like a fixed-
image; time is somehow frozen while listening to the specific formal unit. It could there-
fore be considered arepresentation of musical presence[9].

3 Thelnfluence of Digital Audio on the Human Listening Habits

Thomas A. Edison’s invention of the Phonograph in 1877 marks the beginning of rapid
development of technology for recording, storing, editing and reproducing sound. Today
almost everybody is used to the benefits of high-quality digital audio and these develop-
ments have changed sound perception as well as human habits of listening to music,
speech and ambient sound.

3.1 Sound asa Durable Medium

In the 1970s digital sound recording techniques improved significantly and by 1982,
recording artists were releasing music on Compact Disc, one of the first formats to pro-
vide ‘hyperlinks to other tracks on the disk. The 1980s aso saw the introduction of
Digital Audio Tape and Mini Disc to the mass market and by 1992, the webportal
MP3.com was online. High quality recordings and reproductions of sonic events are a
matter of course, and it can be argued that the transience of sonic energy as well as the
impossibility of identical repetition lost their importance as basic principles of sonic
perception. Sound is now available on the web like water in a pipe, many of us carry
huge music libraries on portable players or cell phones. Though we till can't touch the
sound itself, it has become a durable medium with amost unlimited access at any time
and any place.

The possession of sound is not new or unique to digital audio. Since the advent of re-
cording technology, sound has been desired, objectified and traded. If there is a differ-
ence to sound perception in more recent times, it is the ease of access to sound, the sheer
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volume of recorded information that can be accessed, collected, stored and more cru-
cialy, ignored. In fact, recorded sound is so present in daily life that one has to make
some effort to avoid it.

3.2 TheDissociation of Cause and Effect

Since loudspeakers are common tools, dynamic processes are no longer preconditions for
sound production, at least if the almost invisible movement of the speaker’s membraneis
neglected. There is no longer any need for a (visible) movement, for an excitation and a
sounding object. Cause and effect are disassociated by the means of sound reproduction
technologies. Recorded sound can be reproduced in other contexts. Instead of gathering
the information of a single sound in a specific environment, we have to establish (new)
connections between the sound, its visual, acoustic, social or historical context and our
own previous experience during the perception process. People till tend to identify a
sounding object with an excitation and thus set associative links between (imagined)
visual and (actual) sonic stimuli. This can causeirritation and illusion as well as pleasure.

3.3 Sound asAmbience-Based Art

Given the ubiquity of recorded sound in everyday life, it would be exhausting to care
about the beginning and the end, the forma structure and the dramaturgy of all sonic
experience. Thisis probably the main reason why one of the main tasks of aDJisto hide
the trangition from one song to another. As time tends to lose importance, sound has
become a phenomenon of space. Examples of this development are not restricted to
sound-installations in the field of sonic arts or ambient music as proposed by Brian Eno
in the late 1970s [10]. Increasingly, sound and music are used to design the atmosphere
of private as well as public places like supermarkets, restaurants or bars. The specific
image of a club-night depends strongly on the music played. While using headphones
and listening to music in public, people shut themselves away from their (sonic) envi-
ronment and create their own private listening area[11].

4 Sound-Transformation and Re-Mixingin Real-Time

The possihilities of audio technology together with the changes of listening habits call for
new artistic concepts dealing with the sonic medium, especially when recording, editing
and reproduction techniques are used. Sound Transformation and Re-Mixing in Real-
Time should be considered as an attempt to explore musical and listening potentia in this
direction.

4.1 Overview

While in most cases sound recording aims to reproduce the " original” sonic environment
as close to redlity as possible, sound transformation and re-mixing in real time makes use
of recording, editing and reproduction techniques to alter the sonic event, even during its
recording. This means that sound is digitally recorded, edited, transformed and repro-
duced sometimes using a multi-channel spesker system. Idedlly, this occurs at exactly
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the same time or — if this fits better in the overall artistic concept of the project — right
after the original sound source has been presented / performed.

Of course the recording already alters the former linear structure of time. Current mu-
sic production usually doesn't reflect on this important change in sound perception and
most listeners don’t notice or don’t care about it. Thus, for re-mixing in real-time sound
effects and transformations causing strong impacts on the input signals are needed, so
that it ismore or lessimpossible to recognize the originating sound. However, some very
subtle transformations have to be used as well, to enable the listener to establish links
with the original sound sources.

4.2 Software

The authors use different kinds of software for the purpose of sound transformation and
re-mixing in real time. While Hannes Raffaseder works with Native Instrument”s Reaktor
[12], Martin Parker’s patches are built in the Max/Msp programming language by Cy-
cling ‘74 [13]. Raffaseder has designed several macros and instruments for recording,
analysis, transformation, control and spatialisation purposes. The different instruments
can be freely accessed with the help of a matrix-mixer during a live performance. Reak-
tor has less programming features then other similar audio programming environments
such as Max/Msp or PD [14], but it takes advantage from its stability even under very
high CPU load, a very good sound quality because of intern 32 Bit floating point opera-
tion and an easy interface, which enables rapid prototyping.

Parker's Max M SP patches take advantage of the FFT functions of Max MSP, storing
spectral data rather than the sound itself. The spectral information is then explored
through ajoystick-based interface. Other patches didocate the initid time dimension of
the sound source. A particularly interesting effect is with loops that generate different
periods of silence at the end of each cycle.

4.3 Processing Methods

The author’s artistic concept of sound-transformation and re-mixing in real-time focuses
on three basic principles. deconstruction of temporal shape, variation of movement pat-
terns and the transformation of timbre.

4.3.1 Deconstructing Temporal Shape

As argued earlier, the recording itself already compromises linear time-structure. In addi-
tion any segments with any duration and from any time position within the recorded
material could be defined and several segments can be played back at any moment. Thus,
the consecutive sequence of different sonic eventsis transformed to amore parallel struc-
turein time. The musician is free to control the duration of the segments to given values
or within given intervals. Alternatively the duration can be controlled with random proc-
esses or Low Frequency Oscillators. The repetitions of the sequences can be triggered
with a MIDI-keyboard aswell as with a pattern sequencer or from random processes.

4.3.2 Variation of Movement Patterns
With the use of resampling, phase vocoding and granular synthesis each sequence of
the recording can be played back at different speeds. Both extreme acceleration and
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sowdown are used to transform the sound. Within this variation of movement patterns,
the interrelation of time and space becomes apparent. Thus, spatialisation using delays,
reverb and a multi-channel spesker systems is important in addition to the change of the
speed. Detached from their former time structure specific patterns of movement can be
triggered by the musician and controlled with LFOs and random processes and locked
onto the origina sounds.

4.3.3 Transformation of Timbre

To dter the timbre of a sound segment common filters are used as well as a Reaktor
instrument designed for simple analysis-resynthesis purposes. A bank of 16 bandpass-
filters is used for the analysis. The lowest cut-off frequency and distance between two
filters can be controlled by the musician. The output of one specific filter controls the
level of a sinusoid oscillator, which frequency initially matches the cut-off frequency of
the filter. In addition the frequency of each oscillator can be detuned manually or with
LFOs and random processes. Furthermore the output of the 16 filters can be stored in a
table at any time. In thisway, the timbre of this specific moment is frozen.

The Max/IMSP FFT patches described above aso provide this functionality but in a
much higher resolution and it is also possible to take the timbre of one moment in time
and mix it with the timbre of another time point. Low frequencies from one time zone
can be mixed with high frequencies from ancther time for example.

5 Artistic Projectsand Concepts

5.1 Snail

Based in Edinburgh and Vienna, our laptop duo Snail is focused on audio remixing live
sound in real time. Having met in 2000 we began creating instrument-based improvisa-
tions with computers and in 2003 came up with the idea of re-mixing in red time. Our
performance called techno-training was a live intervention during a journey in an old
steam train. We recorded the noise of the running train with different microphones and
used it as alive input. These sounds were transformed in real time and mixed live to the
origina sounds of the train. Of course the audience was sitting in one of the wagons and
could listen to both the noise of the train and the re-mixed sounds. In other projects like
TICOM_remixed or KLANGFORUM _remixed we recorded concerts of contemporary
music ensembles and re-mixed them right after the applause faded out. Like an ongoing
reverberation, the transformed sounds filled the space. The aim was to create a sounding
ambience in which the music played at the concert a few minutes earlier was still present
in a certain way. This atmosphere evoked an informal meeting between the musicians
and the audience, an uncommon occurrence at concerts of contemporary classical music
concerts [15].

5.2 staTdT_kunst

staTdT_kunst is an ongoing project by Kurt Horbst (visuals) and Hannes Raffaseder
(sound). The title has two different meanings: 'statt Kunst' (instead of art) deals with the
role and significance of (contemporary) art in our society, while 'Stadtkunst' (city art)
uses field recordings of specific sounds and voices, photos and videos sourced in the city
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or documentary-style interviews with people passing by as basic material for an audio-
visual live-performance. Filtered through the artist’s subjective point of view, this foot-
age is deconstructed, categorised, transformed, and then re-assembled into a site-specific
intermedia live performance. After performances in Linz, Braunschweig, Vienna and
Belfast, Horbst and Raffaseder have integrated some techniques of transformation and re-
mixing in rea time into this project. Since their performance Edinburgh_220306 at the
Diaogues festival in Edinburgh in March 2006, they now collect the audio and video
material in the course of asingle day. After a short editing process of about an hour, they
perform that evening, re-mixing the videos and transforming the sounds live during the
concert [16].

5.3 Boxberg-Sinfonie —a Bach-M etropolis-Transfor mation

This intermedia project was produced by the Trans-Media-Akademie Dresden under the
supervision of Klaus Nicolai for the first Festival Transnaturale in Saxony. The project
was staged in a closed turbine hall of a huge power plant in Boxberg. Until 1991 up to
50% of the overall dectric power consumption of the German Democratic Republic was
produced within this hall, which is 600 meters long.

Fritz Lang's well-known silent movie "Metropolis’ from 1927 was newly edited by
Holger G. Hermann especially for this project. Musica director, Michagl Hurshell se-
lected movements from Johann Sebastian Bach for different scenes. They were per-
formed by the Orchestra of the Hochschule fir Musik Carl Maria von Webern Dresden.
These movements were digitally recorded and transformed and re-mixed in real-time to
the consecutive scene of the film. The aim of this transformation was not only to accom-
pany the film, but to turn the attention to the amazing space of the hall as well. In addi-
tion to four loudspeakers surrounding the audience, two more spegkers on each side
could be used to stress the depth and the huge dimensions of the space.

Of course the Boxberg-Sinfonie is a very site-specific project combining mediarelated
to different eras of time: Barogue orchestral music, a silent movie from the 1920s, a
turbine hall closed in the 1990s, up to date video editing techniques and digital transfor-
mation and spatidisation of sound in red time. Thusthe interrelation of time and spaceis
certainly the most specific characteristic of this project [17].

5.4 Auto-route (2004)

“Auto-route” takes incoming audio and analyses the sound for information such as pitch,
amplitude and attack sequences. This information is stored in tables that are then ac-
cessed and used as control parameters for automated remixing of the sampled audio
stream. Rather than performed, this approach to remixing is entirely automated, based on
information inherent in the sound that was just sampled. In this approach, thereis avery
one-off nature as the composition of the remix will be different each time the systemis
initiated. Auto-route has been presented at severa events, perhaps the most unusual was
during atourist boat trip around Belfast in the 2005 Sonorities Festival. The voice of the
tour guide was sampled and re-mixed by Auto-Route as the journey took place. W
While this was an intervention and subversion, it was also a spontaneous accompani ment
to the information being delivered.
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5.5 Filament (2006)

“Filament” isasound installation originally commissioned by the Tyrolean Branch of the
ISCM in 2006. The project explores the real-time streaming of sound from sites of sonic
interest around the city of Hall. The streams of audio are sent to a central server that
subsequently spools out a continuous stream of sound to the installation in almost real-
time. Theingtallation itself is situated in a public square where a curtain of copper wires
hang, representing a dice into the complex cabling system that runs the city’s communi-
cations infrastructure. As the cables make contact with one another, snippets of the live
audio stream are revealed. The sound of the city is remixed, performed and presented in
real-time either by wind, people or objects moving around the space.

6 Summary

We have been developing our ideas about sound-transformation and re-mixing in real-
time since 2003 as an artigtic reaction to the changes in listening habits described above.
From the outset we have tried to avoid a narrow interpretation of the concept and have
applied our ideas and tools across a range of contexts from concert remixes and audio-
visual performances to interactive sound ingtallations. Rather than recording sound with
the aim of reproducing it as close to the original a possible, we attempt to alter the sonic
environment itself during its recording and consequently call attention to the interrelation
of time and space. For these purposes we have developed severa software-instruments
in Reaktor and Max/Msp focusing on the deconstruction of temporal shape, the variation
of movement patterns and the transformation of timbre.

Our original idea as the duo Shail was to work with classical, romantic and con-
temporary instrumental music in order to initiate a discussion between audiences,
musicians, festival promoters and the musical material itself. Whilst a post-concert
remix is interesting to listen to, it also provides a paradigm shift that classical concert
goers may find interesting. A simultaneous concert remix can be performed in a café,
bar or club while the concert is playing in another room or building, thus exposing a
totally different audience to music played by a symphony orchestra. A live remix is
subject to the one-off nature of any other live performance because the digital sound
processing of a sound source is performed in real-time.

However, we have found it difficult for classical music makers to take these ideas
very far. Curioudly, one issue is caused by the microphones and recording equipment
required to perform the live remix. Members of the UK’s Musician’s Union (as most
British orchestral musicians are) require extra payment in order to permit micro-
phones in the same room in which they are playing, so far making it impossible to
explore this domain in a meaningful way with larger groups.

We have performed remixes in other contexts and this has lead to a fruitful dialogue
both with musical material and the musicality of ambient sound. Importantly, the proc-
essing is never exactly repeatable; it is configured for a particular occasion and in order
for these processes to work, they naturally create a relationship with live sound sources
and demand an audience engaged in the process of listening there and then.



Interrellation: Sound-Transformation and Remixing in Real-Time 237

References

®

10.
11.
12.

13.

14.
15.
16.
17.

Appl€ situnes music website (last accessed, 02.01.2008),

http://ww. appl e. com i t unes

The Music Genome Project (last accessed, 02.01.2008),

htt p: // ww. pandor a. coni ngp. sht m

Kim, H.-G., Moreau, N., et al.: MPEG-7 audio and beyond: audio content indexing and re-
trieval. J. Wiley, Chichester (2005)

Hall, D.: Musikalische Akustik. Ein Handbuch. Schott, Mainz (1997)

Roederer, J.G.: Physikalische und Psychoakustische Grundlagen der Musik. Springer, Ber-
lin (2000)

Roads, C.: The Computer Music Tutorial. MIT Press, Cambridge (1996)

Schubert, H.: Historie der Schallaufzeichnung. Deutsches Rundfunkarchiv. Frankfurt am
Main (1998/2003) (last accessed, 09.01.2008), htt p://www. dr a. de/ r undf unk-
geschi cht e/ schal | auf zei chnung/ i ndex. ht m

Schneider, N.J.: Zeit — Rhythmus — Zahl. Schott Musik International, Mainz (2003)
Schneider, N.J.: Komponieren fir Film und Fernsehen. Schott Musik International, Mainz
(2997)

Eno, B.: Ambient 1, music for airports. [England], Virgin (2004)

Flash Mob website (last accessed, 02.01.2008), ht t p: / / www. f | ashnob. co. uk/
Native Instruments (last accessed, 09.01.2008),

http://ww. native-instruments. de

Max M SP programming language (last accessed, 09.01.2008),

http://ww. cycling74.com

Puredata information site (last accessed, 09.01.2008), ht t p: / / pur edat a. i nf o/
Martin Parker’ s homepage (last accessed, 09.01.2008), ht t p: / / www. t i npar k. com
staTdT_kunst homepage (last accessed: 09.01.2008), ht t p: / / www. st adt kunst. com
Nicolai, K. (ed.): Globale Mediaisierung und integrale Kultur. Trans-Media-Akademie,
Dresden (2005)



Functorsfor Music: The Rubato Composer System

Guerino Mazzola®, Gérard Milmeister?, Karim Morsy?, and Florian Thalmann*

! School of Music, University of Minnesota
gueri no@mzzol a. ch
2 Department of Informatics, University of Zurich
mlnei@fi.unizh.ch
3 Department of Informatics, Technische Universitit Miinchen
norsy@ n. tum de
4 Institute of Computer Science and Applied Mathematics, University of Bern
t hal mrann@t udent s. uni be. ch

Abstract. In abstract mathematical music theory, the data format of denotators is
associated with set-valued presheaves over module categories. In this paper, we
present an implementation of this concept framework in the Rubato Composer
system, a Java application comprising a GUI for manipulation and combination
of rubettes. These are plug-ins that can be added and connected for communi-
cation of denotator data. Rubato Composer is a GPL software and is accessible
to the computer music community for download and collaboration. In this paper,
the functionality, architecture, concept framework, and the implemented mathe-
matical operators are presented and illustrated with a “functorial composition” as
well as with two rubettes for the construction of embellishments (macro objects)
and wallpaper ornaments (grids of transformations acting on motifs). In a musi-
cally more significant example, we sketch the functorial reconstruction of Pierre
Boulez’s classical composition structures pour deux pianos, la.

1 Introduction

In 1984, the principles of a music composition software were presented to Herbert von
Karajan and led to the Atari-application® presto®, used for the creation of a number of
full-fledged compositions, e.g., the jazz CD SYNTHES S[1]. In the sequel, our research
has focused on a comprehensive environment RUBATO® for analysis, performance, and
composition, including plug-ins for specific tasks. Such a plug-in is called RUBETTE®,
and we managed to realize rubettes for rhythmical, melodic, and harmonic analysis, as
well as a rubette for expressive performance and one for prima-vista operations. Orig-
inally, these implementations ran on NEXTSTEP and were later ported to Mac OS X.
See the Rubato homepage? for the different Rubato implementations and documenta-
tion. Rubato has been applied to musicological research, which is documented in ICMC
papers [2,3,4,5,6,7,8], papers on other conferences [9,10,11,12,13], and in the system-
atic context of a comprehensive theory [14].

However, the compositional components of Rubato have not been implemented in
the NEXTSTEP and Mac OS X versions. In the present implementation, called Rubato

! shareware, accessible viat anmw. at ari - users. net/ prest o. htm
2 yww. rubat 0. or g
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Composer, which is a Java application, the original presto features are reconsidered
and implemented within the framework of functorial mathematical music theory as de-
scribed in [14]. This gives the compositional tools an unprecedented conceptual power.
Intuitively, complex musical objects, such as dodecaphonic series, chords consisting
not of ordinary notes, but of collections of melodies, or ornaments of rhythmic pat-
terns, and, more generally, macro-object constructions in the spirit of Schenker, can
be handled as if they were ordinary notes. In his introduction to the OpenMusic book
[15], Miller Puckette notes: “In the future, computer music in general will have to deal
with high-dimensional objects such as would specify a timbre. The dimensionality of
a set such as the “set of all possible sounds’ is probably not even well defined. New
techniques will be needed to describe and manipulate such quantities.” We propose the
present denotator concept as a three-way approach to the solution of the problems de-
scribed by Puckette: (1) The introduction of addressed denotators, enabling the control
of arbitrarily parametrized objects; (2) the construction of arbitrary finite limits, e.g.,
direct sums of modules; (3) the definition of circular concepts of arbitrary depth, used
in FM synthesis, for example. The analytical and performance-theoretical tools of the
preceding Rubato implementations will be reimplemented in the near future. For the
time being, we focus on composition.

After an overview of the functionality and architecture, we describe the universal
space concept of forms and their ‘points’, the denotators. We then describe their imple-
mentation in Rubato Composer and give examples of denotator constructions. Next, we
describe the functorial operations and illustrate their musical signification. The paper
concludes with (a) the explicit construction of a simple composition on the basis of the
functorial concept framework, (b) the sketch of a construction method using macro ob-
jects and grids of transformations, and (c) the sketch of a functorial reconstruction of
Pierre Boulez’s classical composition structures pour deux pianos, la, using a new ru-
bette, the BigBang rubette for musical composition, as well a number of rubette specif-
ically implemented for Boulez’s composition, therefore termed “boulettes”.

2 Overview

The Rubato Composer system follows the classical Rubato architecture [2]: A frame
application hosts a number of instantiated plug-ins, the rubettes, which perform spe-
cialized tasks. By means of a graphical user interface, rubettes are connected through
input and output slots in networks. To this end, they are dragged from a repository onto
a canvas representing the network, see figure 1. The distinctive feature of this network
system is that the inter-rubette communication is performed via the denotator data for-
mat exclusively. This normalization is not restrictive at all since denotators realize a
universal typology, which is endorsed by the most-advanced contemporary mathemat-
ics, viz. topos theory. Therefore, communication among rubettes uses a comprehensive
language which fits in the mathematical universe. In this paper, we want to demonstrate
that even the most abstract category theory of functors generated by the Yoneda embed-
ding is canonically accessible on the basis of denotators. We also show that such tools
are of practical use to composers and music theorists alike.
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Fig. 1. The Rubato Composer network window  Fig. 2. The architecture of Rubato Composer

2.1 Functionality

A priori, the functionality of rubettes is only limited by the programmer’s skill. The es-
sential difference to the original rubette concept is the following. In the original context,
we had four types of rubette tasks in mind: (1) analysis, (2) composition, (3) perfor-
mance, and (4) logico-geometric operators. The fourth group was born from the insight
or rather suspicion that many tasks in special rubettes can be decomposed into standard
procedures of a logical and geometric nature.

In the present setup, the functionality of rubettes is not straitjacketed into such a rigid
categorization. The main objective is reuse via the universal denotator interface. This
component-oriented principle dissolves the original logico-geometric operator group
since any rubette may define components of this type. But it also externalizes a number
of functionalities which were hardcoded in the original Metro-, Melo-, or Performance-
rubettes. The difference to general component architectures is that denotators present
a clear formal conceptualization and therefore offer an interoperability beyond ad hoc
interfaces.

2.2 Architecture

The Rubato Composer GUI and the Rubato framework are completely implemented
in pure Java (JDK version 1.5), using various standard components of the JDK such
as Swing for the graphical user interface, XML for the file data format and the Sound
and MIDI APIs for score playing. Figure 2 visualizes the most important parts of the
architecture.

The bottom to top direction of the diagram reflects the passage from lower to higher
levels in the architecture itself. Thus, at the bottom is the general implementation sys-
tem, the JDK. The first level of Rubato Composer proper consists of the triple hierarchy
of mathematical modules, elements of module spaces, and morphisms between them.
The italic typeface in this picture indicates the existence of a class or an interface of the
same name. The background of this part is discussed in section 3.2.
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On this concrete foundation sits the implementation of the core of Rubato Com-
poser, namely denotators and forms. Section 3.1 deals with the details of this part.
These classes are supplemented by tools for creating and manipulating forms and deno-
tators, such as, for example, Boolean operations on denotators of type Power. The last
level, most visible to application-oriented users, contains the implementation of Ru-
bato Composer GUI including the rubette Java interface and a number of core rubettes.
Essentially, the rubette interface exhibits several methods that define the operation of
a rubette, namely the flow of data (denotators) from input to output. Additional, but
optional, features include the definition of documentation strings and the export of a
properties dialog to customize settings, as well as a view dialog for audio-visual repre-
sentation of the process data.

3 Universal Spaces. Formsand Denotators

Forms and denotators are the data format on which Rubato communication is based.
This format is the conceptual basis of mathematical music theory. We refer to [14,16],
where this setup has been described in extenso. We first discuss the general concept
architecture (section 3.1) and the present the mathematical basis (section 3.2).

3.1 Forms, Denotatorsand Their mplementation

Forms. The space format is called a form. The form F' is specified by the expression
Namer : Idr.Type,(Diar).

The form name Name is a denotator (to be defined below), the form identifier /dr is a
monomorphism Idr : Space,, — Frame of presheaves®, Type,. is one of four types:
Simple, Limit, Colimit, or Power. And Diay is a diagram of forms*. Depending on the
type, the data is specified as follows.

For those readers that are not completely familiar with the mathematics and its no-
tation used here, statements are included that point to the analoguous constructs of the
data type model in the programming language Pascal and XML.

Type Smple: The diagram degenerates to a module M, standing for the representable
presheaf Hom(—, M) = @M. This space type is the mathematical basis. In Pascal, this
corresponds to the primitive datatypes such character, integer, or real, but also arrays of
such primitive data types. But notice, that type Simple is much more comprehensive, for
example, there are also polynomials. We shall describe the category of modules and its
implementation in section 3.2. In XML, only character data (PCDATA) are primitive.

TypeLimit: Framer is the limit of the form spaces of the given diagram. In particular,
if the diagram is discrete (i.e. no arrows), then we have the Cartesian product of a list
of factors, representing a conjunction of attributes. The Pascal analogue is the record

® Presheaves are contravariant functors P : Mod — Sets from the category Mod of modules
and diaffine morphisms into the category Sets of sets.

“If F, G are two forms, a morphism f : F — G is by definition a natural transformation of
their underlying spaces.
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data type, which is equivalent to the special case of the Cartesian product. In the XML
content model, it is known as the sequence type. If arrows are present in the diagram, the
limit construction formalizes constraints upon the coordinates of the Cartesian product.
This is in fact akin to constraint programming.

Type Colimit: Frameg is the colimit of the form spaces of the given diagram. In
particular, if the diagram is discrete (i.e. no arrows), then we have the disjoint union of a
list of cofactors, representing a disjunction of attributes. In Pascal, there exists a variant
record data type, which discriminates on an additional record field and corresponds to
the special case of the colimit as a disjoint union. The DTD specification of XML calls
this the choice type. The presence of arrows creates glueing condition on the cofactors.

Type Power: The diagram has a single vertex form G and no arrow. The frame space
is Framer = 257%€c where (2 is the subobject classifier®. This corresponds to a collec-
tion of instances (i.e., denotators, see below) of the basic form G. Sets are not generally
available in Pascal, except for the special case of a bitset, i.e., a data type of subsets of
the set of integer values from 0 to 31. In XML, this type is absent.

Denotators. Based upon these form types, a denotator D is an instance of such a space
given by the following data:

Namep, : Addp@Formp (Coordp).

Here, the denotator name Namep, is again a denotator, the address Addp is a module
A, the Formp is a form F, and the coordinate Coordp is an element of the evaluation
A@Space, of the form space Space;. of the form F of D.

Observe that the definition of forms and denotators is circular in that names of forms
are denotators, while denotators refer to forms. Most programming languages, includ-
ing Java, accept circular definitions. However, for the implementation of these data
types, circularity has two aspects: The instantation of a form-object of circular type,
i.e., such that in the form’s diagram, the form reappears, creates no problem, whereas
operationally, the instantiation of denotators of circular type may cause endless loops.

Implementation. The present implementation is subject to some restrictions with re-
spect to the mathematical theory: To begin with, the modules are not available in full
generality, see the following section 3.2. Moreover, the instantiation of general Limit
and Colimit typed forms is possible, but the exhibition of denotators of such forms
becomes difficult if constraints or glueing conditions by diagram arrows are imposed.
Currently, routines for the treatment of such constraints are not yet implemented. The
novelty of the present implementation is the fairly complete realization of addressed
denotators, including the techniques of address changes and space morphisms.

The implementation of presheaves P is feasible for specified arguments, i.e., the
definition of sets A@ P as well as set maps f@P : B@P — A@P for given maps
f : A — B of address modules. Also, the morphisms between presheaves are given
address-wise, i.e., we must specify set maps A@P — A@Q for given presheaves P,
@ in order to define a morphism P — Q.

® At agiven address A, this presheaf has the set of sieves, i.e., the subpresheaves of the repre-
sentable presheaf @ A: A@{2 = Sub(@A).
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Although the definition of presheaf morphisms is not feasible in complete generality,
a number of cases can be realized. To begin with, the Yoneda lemma guarantees that
morphisms f : @M — @N are bijectively related to morphisms of the underlying
modules, i.e., f = @g for precisely one diaffine morphismg : M — N.

Moreover, any morphism f : colim D — Fis universally defined by the associated
inductive system of morphisms f, : D, — F', whereas a morphism f : F — lim D is
universally determined by its associated projective system f, : ' — D,. Conversely,
one may define morphisms f : F© — colim D by a factorization through one of the
spaces D,, and morphisms f : limD — F may be defined through the factorization
via one of the projection spaces D,. Although this is not the general solution, we get
universally defined morphisms. For example, all affine morphisms f : @ M, — @ N;
between finite direct sums of modules can be constructed by the universal properties of
limits and colimits. Moreover, in the present implementation, some more general, not
necessarily affine morphisms can be constructed.

With respect to the Power type forms, a very special, but usually sufficient case of
denotators can be constructed: The general A-addressed denotator D with the form

Namer : Id z.Power(G)
has the coordinate
c € A@2%**c = Sub(@A x Space,).

It can be shown [14, ch. 7.3] that every set S of A-addressed denotators in G gives rise
to a so-called objective subpresheaf S of @A x Space.. Coordinates of shape ¢ = S
can be constructed in the present implementation.

Construction of Forms and Denotatorsin Rubato Composer. In the discussion of
the architecture (section 2.2) a collection of tools on the programming level for com-
fortable construction of forms and denotators is mentioned. The Rubato Composer GUI
exposes a user interface to these tools. As an example consider the construction of a
form of type Limit with several factors, say already defined forms with names E (onset,
type Simple with module R), H (pitch, type Simple with module Q), L (loudness, type
Simple with module Z) and 0 E (duration, type Simple with module R). Then the dialog
for the construction of a form called F looks like figure 3.

The structure of the dialog is mostly self-explaining. One first selects the type of the
form to create. The layout changes according to this choice. In the case of type Limit
the factor forms are added from a list of already defined forms (button Add) or newly
created ones (Add new). The order can be changed using the Up and Down. Optionally
a label may be assigned to a factor for easier referencing, here these are, in order, onset,
pitch, loudness, and duration.

This picture also shows how one could enrich the diagram of the Limit form: A domain
(From list) and a codomain (To list) are selected and a morphism between the two is
created using Set mor phism, here between the first factor E and the third factor L.

Now, with the form F defined, the next step is to construct a denotator of this form.
The intention is to build a Z!!-addressed denotator, therefore, the module of the form
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] Create form I
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lduration)dE: sinpke |[duration]dE: simpe

| asa || poanew || remove || wn |

Lahel: | Down

| Sel o phism i Rermn: muon phisim |
Form name
F |

| Clear | | Create cancel |

Fig. 3. The form construction dialog

H being Q, a morphism m : Z'' — Q needs to be defined. To this end the module
morphism builder tool is used (figure 4).

The domain and codomain of the morphism are selected, then the type of mor-
phism, here the choice is “affine morphism”. The morphism with name m is of the
form m(x) = Az + b, where A is an integer (1 x 11)-matrix and b an integer. Sim-
ilarly a morphism Z!'' — R for the form E is defined. For the two remaining forms
(representing loudness and duration) constant morphisms are used. Figure 5 shows the
construction of the simple denotator h1 with form H. After the form H for the new de-
notator has been chosen, the address type is set to non-null and the previously defined

Create module morphism
Domain
Z*1 Create || Select
‘Codomain
z create || select |
Type of morphism
|.nﬂ'ine |v|
fix)=A'x+h

a hi
3 Ts 1z 3 5 @ - Jo o F2 | [60 ]
Name
m

| Clear || Create || cancel

Fig. 4. The module morphism construction dialog
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Fig. 5. The simple denotator construction dialog Fig. 6. The Limit denotator construction dialog

morphism m is selected. Only those morphisms compatible with the form (in this case
only those with codomain Q, the module of the form H) are shown in the list. Deno-
tators €1 of form E, 11 of form L and del of form OF are created in much the same
way.

The last step is the definition of the denotator n1 of form F (figure 6) and is straight-
forward from the above discussion.

3.2 TheModule Category and Its Implementation

The mathematics as implemented in Rubato Composer comprises the rings Z, Z,,, Q,
R, C, of integers, modular integers, rationals, reals, and complexes, as well as word
monoids (Unicode) over the alphabet Unicode (effectively strings with Unicode char-
acters) and monoid algebras R(Unicode) over aring R, and in particular the polynomial
rings R[X] in one variable. Finally, Cartesian products Ry x ... R, of rings Ry, ... R,
are also supported.

Given a finite sequence My, ... Mj, of modules over a ring R, the direct sum M; &
... My, can be built. In particular, the rings as one-dimensional modules over themselves
give rise to free modules R* of dimension , for example the real vector spaces R*.

The modules are located in a class hierarchy starting from the Java interface Mod-
ule. Further down the hierarchy, Java interfaces like FreeModule and Ring are found
that reflect the properties of particular types of modules. Thus, in contrast to the data
types of most programming languages (Smalltalk being the most notable exception),
a module in the Rubato framework is itself an object. Some module classes, such as
ZRing (Z), have only the singleton instance, others, such as ZnRing (Z,,), may have
many instances. The Module interface exports several useful methods, including those
for querying attributes, such as whether the module is a ring, or for creating objects
such as the zero element in the specific module.

Strictly parallel to the class hierarchy of modules, there is a hierarchy of classes rep-
resenting elements in modules. These are the values, numbers and vectors, their classes
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reflecting the corresponding classes in the module hierarchy, for example, ZElement or
FreeElement. The ModuleElement interface exports a comprehensive set of operations
on module elements, such as addition and scalar multiplication.

A third hierarchy is rooted at the interface ModuleMorphismand collects morphisms
between modules. Diaffine morphisms feature prominently, as well as special mor-
phisms such as complex conjugation. Morphisms may be added, composed and raised
to a natural power, as long as respective domains and codomains satisfy the require-
ments.

Although the functionality of this class framework is extensive, at least regarding
module theory, it is not meant to aspire to a full-featured computer algebra system.
Apart from the usual linear algebra (e.g., determinants or Gauss elimination), no algo-
rithms for the solutions of systems are implemented, and polynomials support only the
module theoretic operations as well as evaluation. Of course such functionality is useful
and may be provided by a rubette that embodies a direct implementation or connects to
packages such as Maple, Mathematica, or Maxima.

4 Functoriality and Its Application to Musical Operations

The functorial approach is a threefold methodology, providing us with a powerful tool-
box for the manipulation of musical objects.

First Method: Address Changes. A given denotator D with data Np : A@F(c)
and any address change f : B — A are used to generate a new denotator D, with
Np, : B@F(co f), whose coordinate is the image co f of c under the map f@Space ..
A typical example is the evaluation of a denotator at elements a € A of its address.
Such an element is addressed by the constant map f : 0 — A : f(0) = a from the
zero address B = 0. For example, we take A = Z", F : Id.Limit(E, H, L, OF), the
Cartesian product form composed of the four above Simple forms:

E : Id.Simple(R) (onset),

H : Id.Simple(Q) (pitch),

L : Id.Simple(Z) (loudness),
OF : Id.Simple(R) (duration),

over the Z-modules Z, Q, R. If the address change is one of the canonical basis vectors
e; = (0,0,...,0,1,0,...,0),2 = 1,...n or the zero vector ey = 0, then the n + 1
evaluations ¢; = c¢., yield the images of the basis vectors in F'. This means that we
obtain a sequence of n + 1 canonical “note” denotators D; = D,, associated with the
Z"-addressed denotator D. Conversely, every such n + 1-tuple (D;); defines a unique
Z™-addressed denotator D giving rise to the n+1-tuple, since Z™ is free. Musically, this
means that one may now consider n + 1-tuples of ordinary notes as one “note” living at
the free address Z". If we take as address change any automorphism f of Z™ induced
by a permutation of the n + 1 vectors e;,7 = 0, ... n, then the new denotator c; is just
a reordering of the given sequence of ordinary, i.e., zero-addressed, notes following the
given permutation.
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Second Method: Space Transformations. In this case, not the domain address A of
D is changed, but its form space. Given a morphism i : F' — G of forms, the denotator
coordinate ¢ € A@Space;, is mapped to a coordinate hc = A@h(c) of a new denotator
»D defined by N, p : A@G(hc). In our previous example, of course each projection
pg : F — Epy : F — Hp, : F — L,and pgg : F — OF gives rise to
the corresponding coordinate denotators £p = ,,D, Hp = ,,D, Lp = ,.D,
and OEp = ,,,D. A second typical example is a standard transformation in music
on the form F', such as a retrograde inversion R I defined by (1) a pitch inversion
I(x) = h— 2 onQ and (2) a time inversion R(x) =t — x on R, and leaving the other
coordinates fixed. This approach is in fact independent of the given address and works
at any address. Therefore the musical application may be thought as an operation on
A-addressed denotators as if they were ordinary zero-addressed notes.

Summarizing, every couple of an address change f : B — A and a form morphism
h : F — G gives rise to a new denotator , Dy with address B and form G.

Third Method: Set-Theoretic Constructions. On Power type forms, one has the com-
mon Boolean operations C' U D,C' N D, and C' — D for denotators C, D at the same
address. Attention: absolute negation and implication of Boolean logic are not possible
within the context of finite power denotators. Moreover, if a denotator D has Power type
form F : Id.Power(G), where G is also a Power type, then the union of the elements
of D (which are sets) yields a denotator | D of form G, the address being unchanged.

Suppose that we are given an A-addressed denotator D in the form F. If we are
given a Power-typed denotator S with Ng : B@H (c), where H : Id.Power(G) for
a Simple typed form G with N¢ : Id.Simple(A), then we have ¢ C B@A, i.e.,
c={c1:B—A,...c; : B— A}isasetof address changes from A to B. Therefore,
we may apply each such change to D and then get the Power-typed denotator Dg with
coordinate set {D,,,...D., } at address B over the form F. This method is particu-
larly useful in order to generate zero-addressed Power-typed denotators (B = 0) from
more abstract A-addressed ones. For example, the manipulation of A = Z'!-addressed
denotators, which may represent dodecaphonic series, will then yield sets of “ordinary
notes” associated with the given series.

5 A Functorial Composition with Dodecaphonic Series

It remains to demonstrate how the theoretical musings of section 4 are put into prac-
tice. The basis for the example developed presently are the forms as constructed in the
example of section 3.1. However, the names are chosen to be a little longer for the sake
of clarity: Pitch = H, Onset = F, Loudness = L, Duration = OF, and Note = F.
Assuming that the forms have been created we proceed in several steps. The reader is
invited to compare these steps to the procedures described in section 4.

1. Two Z'-addressed denotators n; and ns of form Note are created. To this end, a
pair of denotators for each of the forms Pitch, Onset, Duration and Loudness has
to be constructed. Duration and Loudness can be dealt with quickly, i.e., by using
a meaningful, but for this purpose immaterial, constant morphism.
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For the denotators of form Onset, a diaffine morphism % : Z'' — R is defined as
the composition ks o hy, where hy : Z!'' — Z, such that hy (z) = Ax + b, where

A=11,2,3,4,5,6,7,8,9,10,11]and b = 0,

and hs : Z — R is the embedding of integers in the reals. The morphism for the
pitch of the first note n; is f(x) = Ajx + by, where

Ay =[1,-3,2,3,5,7,4,—1, -2, —4, 5], by = 60.
The pitch for the second note n; is defined by g(X) = A,z + by, Where
A, =11,2,3,6,5,4, -1, -2, -3, -4, —5],b, = 67.

2. A Z''-addressed denotator s of form Score (set of Note-denotators in a Power-type
form deduced from Note) with elements n; and ns is created. Illustrative screen-
shots are omitted since this was already shown above.

3. On a new network a Source rubette that outputs denotator s is placed (figure 7).

il Untitled #1 - Source #1 - Praparties [x]
Select denotator:
th Source #1 Sl -
& Score |s:5|:nre | Seier.t_‘

P i [ Sel-

[ Hide Ravert | | Apply Appty & Hide

Untithed #1 - ModuleMar:

Moddule morphism
foTnettorphismd. 11,1261] Salect Craatn
™ Tisveert Aaphe [ Aoty & nde | _“ : h_ Lo
Fig. 8. A ModuleMap rubette Fig.9. An AddressEval rubette

4. To perform an inversion, a morphism I : Q@ — Q is created with I(x) = 126 —xz. A
ModuleMap rubette is introduced that performs I on the Pitch part of s (figure 8).

5. To perform a retrograde, a morphism R : R — R is created with R(z) = 11 — x.
Another ModuleMap rubette is placed in the network that performs R on the Onset
part of the previous result.
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6. The next computation involves the evaluation of the result at an address. The ad-
dress space is Z''. We choose to evaluate at the basis vectors eg, e; . .. eq11 using
an AddressEval rubette (figure 9). The result is a set of Score denotators, i.e., a
denotator of the Power-typed form ScoreSet.

7. To get a Score denotator again, the previous result is piped into a Set rubette to
apply the big union operator described in section 4 (third method).

8. To make things a little more interesting, the original denotator s is evaluated at the
same address and united with the transformed one through a union.

9. The result can be displayed in a piano roll representation and played using the
ScorePlay rubette.

fn eetn fetwn (s
Dipj« @@ 9x *» «iDs @
Py ot Ealh el e

[
© Mbwsstva 1

[ ] n ces

it | Message Ling | |

Fig. 10. The complete network and the ScorePlay view

The whole setup is shown in figure 10. This example is simple, but illustrates the pur-
pose and power of Rubato Composer. Behind the simplicity displayed by the network
of rubettes lies a lot of precisely formulated mathematics.

6 Macro Scoresand Wallpapers

The paper concludes with the sketch of two rubettes. The first is very useful for the
composition of compound objects conceived for musical embellishment (in trills, for
example). The second can be used for the regular “distribution” of object assemblies
(motifs or rhythmic units, for example) on parameter spaces defined by a grid of trans-
formations.
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6.1 Macro Scores

In music it is common to consider sound events which share a specific type of hierarchi-
cal grouping, for example when dealing with embellishments like trills. Such a musical
grouping is usually anchored at single reference note. Duration, onset, pitch and loud-
ness of the notes in the group are then determined according to standard rules that
apply to the specific embellishment. These additional notes are reference notes them-
selves, which may embellished in turn. Such a circular construction can be described as
follows:

MacroScore : Id. Power(Knot)
Knot : Id.Limit(Note, MacroScore)
Note : Id.Limit(Onset, Pitch, Loudness, Duration)

In this setup an ordinary Note denotator is enriched with a set of embellishment notes
which are contained in a MacroScore denotator. The question arises, how morphisms
that are usually applied to ordinary Score denotators are to be defined for these de-
notators. A MacroScore denotator can be transformed similarly to a normal form by
the following procedure. Given a form morphism f : Note — Note and a denotator
D : AQMacroScore(Ky, ... K,,), its coordinates K, being Knot denotators with notes
Note;, and macro scores My, we define the corresponding transformation on macro
forms Macro : MacroScore — MacroScore as follows:

Macroy(D) = {(f(Notey), M) | k € D},

where we abbreviate MacroScore by M. What makes macro forms so powerful is, on
the one hand, that musical objects of arbitrary recursive depth can be represented in a
compact way. On the other hand, the aforementioned algebraic operations can be ap-
plied to these objects at different levels in the recursion hierarchy, which certainly offers
completely new possibilities to composers. For example, this allows the manipulation
of the anchor notes without altering their embellishments.

After manipulating these objects at different levels, it is necessary to obtain the flat
hierarchy of an “ordinary score”, which can be played. To this end, we define the fol-
lowing "flattening” operation:

Flatten(D) = U Flatten(K;)

Flatten(K) = (Note, ®) U {(Note & Notey, My) | k € Mk}

If a MacroScore denotator has empty embellishment groups in its knots, the flattening
operation is the identity. Thus, iterated flattening eventually becomes stationary.

We provide the MacroObject rubette that performs flattening and facilitates the cre-
ation of macro forms. It also supports extraction of the Note coordinates from each knot
of a MacroScore denotator. The result of the extraction operation is a Score denotator
that can eventually be played back with the ScorePlay rubette. The flattening operation
expects a MacroScore denotator as input and returns a MacroScore denotator on its out-
put. In the properties dialog of the rubette, the number of flattening iterations and the &
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operartion are specified. In the case of trills, for example, & usually is the sum of the
coordinates Pitch, Onset, Loudness, and Duration.

In particular, the hierarchical approach of macro objects—as implemented in the
MacroObject rubette discussed above—allows the transfer of the concepts of Schenke-
rian analysis to composition.

6.2 TheWallpaper Rubette

A useful tool for creating complex compositions from single musical motifs is the Wall-
paper rubette. It is based on an algorithm first implemented as the OrnaMagic module
in presto [17].

The elements of an input motif I : AQMacroScore(es, .. .e,) of type Power are
mapped using a sequence of morphisms, following the concepts described above (only
first level Note denotators are transformed). The output denotator O is of the same
form MacroScore and consists of the set union of all motifs, which are obtained under
the given sequence of transformations. The goal is to obtain a wallpaper-like structure
similar to the one shown in Fig. 11.

£t
mr/

/ e
£ At
Jnr/

Fig. 11. A simple wallpaper with two morphisms f; (retrograde inversion and translation) and fa
(translation). r1 = 2,7y = 1.

To fabricate such a wallpaper, we first define a number of morphisms f,... fi, :
Note — Note. Further, for each f;, we define arange r; = [a;, b;] C N, where a; < b;.
Composing these morphisms, we obtain the wallpaper

0= |J Macro(ff*o... fim)(I).

ki€r;

In this formula, we decided to use a definite order for the composition of morphisms
to make sure that every point in the morphism grid is reached by a unique path (see
Fig. 11).

The resulting musical wallpaper can now be flattened or it can be used as the input
motif for a new instance of the Wallpaper rubette in the spirit of self-similarity in fractal
theory.

When we apply transformations such as those provide by the Wallpaper rubette to
MacroScore denotators, only first level Note denotators are transformed. Hence, all
other notes in the macro structure remain untouched and maintain their relative po-
sition to the note of the next higher level. As an example, when the anchor note of a trill
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is rotated 90° in the Onset x Pitch plane, its embellishment notes keep their position
in time after the base note.

6.3 Reconstructing Boulez's Structures

The following section is a sketch of a functorial procedure aimed at reconstructing and
recomposing Boulez’s structures pour deux pianos, la [18]. The full description can
be found in [19]. In this procedure, we reconsider the addressed representation of a
dodecaphonic series as a Z!!-addressed denotator. For Boulez’s situation, which deals
with two pianos, we use the specific form

MacroScore:.Power (Node)

Node:.Limit(Note, MacroScore)

Note:.Simple(Onset, Pitch, Loudness, Duration, Voice)
Onset:.Simple(R), Pitch:.Simple(Z), Loudness:.Simple(Q)
Duration:.Simple(R), Voice:.Simple(Z)

which allows for an instrumental specification in the voice coordinate. This form is how-
ever not directly used in Boulez’s compositional strategy, we rather work on the form
BoulezSeries:.lim(P, D, L, D, A) with the factors P:.Simple(Z2), D:.Simple(R),
L:.Simple(Z), A:.Simple(R?). The attack form A has values in the real 3-space, where
the first coordinate measures fraction of increase of nominal loudness, the second the
articulatory fraction of increase in nominal duration, and the third the fraction of shift
in onset defined by the attack type. For example, a sforzato attack (sfz) would increase
nominal loudness by factor 1.3, shorten duration to a staccato by 0.6, and the third
would add to the nominal onset a delay of —0.2 x nominal duration. As discussed in
section 5, the address Z'! yields the parametrization by the 12 indices required for a
serial sequence of parameters. For example, the pitch class series is the factor denotator
Sp:Z""@P(3,2,9,8,7,6,4,1,0,10,5,11).

After Boulez’s compositional work in the form BoulezSeries, a transformation of
the resulting serial data to the form MacroScore is performed. Boulez’s procedure
uses extensively the address Z'* and its affine tensor product address Z'* X Z'*. This
usage specifically means that he performs a highly sophisticated system of address
changes on and between these two addresses. It is an excellent example of a compo-
sitional technique that could not be understood without the present functorial approach.
In fact, the famous analysis by Giorgy Ligeti [20] shows a strong astonishment about
Boulez’s technicalities, even somehow refusing them as a “combinatorial, non-musical
fetishism”.

Our interpretation of Boulez’s approach in terms of functoriality on addresses en-
ables an implementation of the scheme of his composition by six specific rubettes,
calles boulettes. By use of boulettes, we are able to extend and reconstruct Boulez’s
composition for any number of instruments and more general address changes [19,
6.3]. The result of this reconstruction is available online®. The representation of the

®http://ww. encycl ospace. or g/ speci al / restruct ures. np3
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Fig.12. The final “raw” material for 12 instruments. Instruments are distinguished by colors.
Satellites pertaining to a given anchor note are connected by rays to that anchor note.

twelve-instrument extension, which is the basis of that composition, in terms of a set of
nodes of a MacroScore denotator, can be visualized as a set of anchor notes, which are
the origins of a bunch of satellite notes, each of which is connected to its anchor by a
straight line, see figure 12. This representation is enabled by the BigBang rubette, which
is a new compositional tool for geometric transformations and wallpaper operations on
the basis of gestural input modes, but see [19] for details.

7 Conclusion and Future Work

The now implemented functorial approach to musical objects—be they designed for
composition, analysis, or performance within the Rubato environment since its first re-
alization on NeXT computers—is a proof of concept of this advanced mathematical ap-
proach. The latest developments of geometric composition methods, in particular those
using diagrams of morphisms for generalized grid constructions (wallpapers), show
that the functorial approach, including those circular forms, which realize hierarchical
and ramified architectures of musical compositions (also suggested by the Schenke-
rian paradigm), enable a powerful control over complex contemporary compositional
techniques, such as Boulez’s structures, and then also a completely natural extension
thereof. This would be much harder, if feasible at all, without the present conceptual
tools.

Our future work will be built on two main threads: First, a rebuilding of the clas-
sical analytical and performance rubettes on this Rubato Composer environment are
strongly suggested and desired by scientifically working users. Since that code is open,
this should not be a major problem. Second, the now visible gestural control of geo-
metric composition—as prototypically implemented in the BigBang rubette—will be
elaborated to a degree of enabling the composer to realize compositions without any
delay, be it visual or acoustic. The complex geometric constructions will be hidden to
the user to such a degree that only the really used music will be produced and will
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also be controlled by seamless undo functions, such that the result can at any time be
moved “infinitesimally” back and forth in the construction line. The now virulent ges-
tural paradigm requires that the facticity of art be reduced to an absolute minimum in
favor of a maximum of elasticity and immediacy.
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Abstract. This paper examines the idea of artistic license of the interpreter as a
positive aspect of composition. The possihilities of participating in the credtive act
beyond the role of the traditiona interpreter are illustrated by tracing the develop-
ment of malleability in score writing in selected works of the author. Starting with
the standard score, examples are given for the various forms of malleable scores
that lead up to the application of real-time electronic scores in which a concept of
sdlf-conduction isfeasibly implemented for usein digtributed ensembles.

Keywords: Notation, Score Synthesis, Mobile Computing, Sensor Networks.

1 Introduction

The relationship between the composer of a work and the interpreter of it can often be
deduced from the type of score at hand and how it is notated. Various degrees of freedom
have been given and taken away from the interpreter over the history of Western music.
In early music styles, interpreters embellished melodies with simple to elaborate orna-
mentations and improvised cadenzas; in contemporary music the amount of freedom an
interpreter is given varies, but is all too often very restrictive. The following paper intro-
duces the concept of malleability in score making and reading in a step-by-step manor.
Key concepts are illustrated with examples of various score types from malleable paper
scores to the interactive screen based ones.

2 Standard Scores and the Repeat Event

2.1 The Standard Score

Traditional scores clearly separate the role of the composer and the interpreter. The com-
poser provides the interpreter with a work and the interpreter reproduces the work for an
audience, always keeping in mind the composer’s intentions. The traditional role of inter-
pretation approaches the work solely from the composer’s point of view in terms of what
the content of the work is to express. The players abilities are focused on true reproduc-
tion of the content and not on contributing in a creative way as co-composers. The capac-
ity to fulfill the composer’ sinterestsis how the quality of an interpretation is measured.

R. Adams, S. Gibson, and S. Mlller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 255269, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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Fig 1. Excerpt from score of the second Movement of | Clearly Saw (1989). The score’s nota-
tion and its structure are based on the traditional model of a fully composed work.

| Clearly Saw, a work for voice, flute, cello and percussion, is an example of a tradi-
tional score that requires the standard interpretation skills. The score's notation and its
gructure are based on the traditional mode of a fully composed work. The players begin
at the start of the work and follow the score in detail until the work’s final measure. Syn-
chronization takes place on the vertical axis, al voices being in a fixed relaion to one
another. The work will always have the same length and performances of it will be identi-
cd.

2.2 TheRepeat Event

Although the repeat is a common device in traditional scores, the concept of the repeat
can take on new levels of importance. One common method is to use a series of repeat
brackets that are structural to the work. Each section enclosed by the bracketsiis repeated
many times. The repeat no longer structurally functions as a restatement of initial mate-
rial as with Sonata Form, but is employed to create a static but rhythmically energetic
music common to minimalist music styles.

The score Variation for Viola & Maracas is completely based on repeated patterns.
The effect of the multiple repeatsis one of creating a type of percussion music for viola,
in which the variation of rhythmic patterns is more important than the tonal progressions
are. It is important to note in this work that the sections that are repeated are repeated
exactly as written and every repeat in a section in the work are exactly the same.

By extending the idea of the repeat as a key device for turning out music with Theme
& Variations form, a composition could include instructions to modulate parameters over
a series of repeats within a section. For example, the tempo may increase or decrease, the
tone color may travel from sol tasto to sol ponticello, or the passage may get transposed
asin aZirkelkanon with each new repeat. This technique can have a stunning effect when
the parameter being changed moves drasticaly from itsinitial state to its fina one. Here,
the player has alarger role as an interpreter, because the extent to which the parameter is
changed and the speed of this change is a decision made by the interpreter based on a
sense of aesthetics.
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Fig. 2. Prelude from Songs of Love (1991) for bass viol. Theinitia statement of the material is
the “theme” and the repeats of form variations of it.

Songs of Love consists of various movements that use a repeat/variation scheme in
very diverse ways. In this work, not only are the repeats used for the sake of style similar
to the Variations for Viola and Maracas, but also function on a deeper level as a means
of cregting variations. Standard variations take place on the level between sectionsin that
one section is a compositional variant of another, but non-standard variations take place
within a section in that that one section is repeated while one or more parameters is
gradually modified.

For example, in the first movement Prelude (Fig.2) two parameters are gradually
modified over a series of section repeats. In the score it can be seen that tempo is in-
creased and decreased over severa sections, going from slow bowed tones to extremely
fast ones. Also, a change in tone color takes place in diverse sections as the player is
requested to shift the bowing position from playing on the strings at the fingerboard (sul
tasto) all the way down to playing them close to the bridge (sul ponticello). Theinterplay
between the modulations in tempo and tone color is unique in that they work in conjunc-
tion with the repeat structure and ironically againgt it. In this way, the repeats can be
understood as variations, because the given materia is thematic and brought back anew
modified rhythmically and tonally.

2.3 Section Summary

This section began with defining what the traditional role of the interpreter is and what
type of score demands that role. The idea of using the repeat device was declared to be a
stylistically innovative element. It was shown that modulating the material of a repeat
over a series of repeats created variations. This stands in contrast to the standard score in
that the interpreter’s role is expanded. He or she must decide the speed of the modula
tions so that they function convincingly as variations.
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3 Sdf-constructing and Constructible Scores

3.1 Composing asa Process

If consolidated, the actual process of composing music could be considered as a method
for the fabrication of a score. Many forms in music such as the Fugue, the Sonata, and
Theme and Variations amongst others are constructed in this manner. They have a fixed
structural scheme that is often followed quite strictly. Composing under such formal
congraints consists of providing the appropriate material within a predetermined struc-
tural scheme. The process of composing is on the formal level rule-based. Considering
the situation in which an interpreter was not given a score, but a set of rulesin which to
make the score, he or she would be directly included in the creative process. The Inter-
preters would actually be part of the compositional experience rather than just reproduc-
ing the work in that they help determine the outcome of the work on aformal basis.
Whether the construction method results in an actual score from which the interpreters
perform or whether they only use a predetermined set of rules is a matter of style with
higher or lower degrees of freedom. The method of score construction in question here
refersto two types: the first type is score-making that is done before the performance; the
second type is score-making that extends into the performance itself. The first method
crestes a score that can be reused many times, but is less malleable when compared with
the second approach. The second type, or approach depends much more on the ability of
the performer. He or she must possess spontaneity, be creative, and have a highly devel-
oped sense of aesthetics. Of course, the risk when using a self-constructing live score in
performance is greater, but the rewards are quite large for the interpreter in terms of free-
dom gained. The use of constructive scores regardless of type helps performers train
important musical abilities, whose nurturing makes for a better interpreter in general.

3.2 Self-constructing Scores

An example of a self-constructing score that is actually based on a set of rulesrather than
ascore is “Médopomeéne, Erato, Polymnie’ (MEP). The work is written for bass viol and
sixty-four Japanese lacquered chopsticks. The compositional method is based on a color
analysis of the painting of the same name from Eustache la Suerre, which was painted
around 1700. The colors of the chopsticks used in the work stand in proportion to those
used in the painting. The more the color was used in the painting, the larger the number
of chopsticks of that color. Each colored chopstick has a particular function, through
which adynamically changing compositional processis staged live.

The chopsticks divide the strings as expected in various proportions and function as a
replacement for the left hand of the player. Through the placement and remova of the
chopsticks from the seven strings of the instrument, executed in various speeds and from
various directions, unusua soundsthat are amost aien to the instrument are created. The
score divides into two parts, A and B and are separated by a long pause between each of
the parts. For both parts, the performer places into and removes thirty-two chopsticks
from the strings. The end of the piece is signaled regardiess of whether both parts or only
oneis performed by the removal of the last and only white chopstick, which is alwaysthe
very firg to be inserted. The chopstick process not only determines the content of the
work, but aso recreates the painting in an abstract visual and sonic manner.
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Fig. 3. Excerpt from Melopomene, Erato, Polymnie (1993) for Viol and chopsticks. The score
shown is an artifact, since all content is determined live by the order of chopsticks chosen.

3.3 Constructible Scores

Although the method used in self-constructing scoresis intriguing, it does not possess
the immediacy of other types of scores. Due to the immense amount of instructions
that always result from self-constructing scores, it was often found necessary to either
create a work whose formal instructions were limited in number or create a form of
alternative score as an aid to the performer. Providing an alternative score for the
work made it possible to perform the work more easily, with less study time and also
to have an ideal version of it at hand. When needed, a new score could be produced
anew by just following the sequence of decisions during a performance with the self-
constructing score. This procedure led to the realization that that a score could be
rule-based.

The process of preparing an ideal version of a self-constructing score beforehand
led to a workable, plausible and new concept of malleability: constructible scores.
These type of scores fall into two categories of either passive or active scores. Passive
constructible scores usually consist of materials that can be stacked or shuffled and
active ones are those that form using electronic means. The passive score type is per-
haps the smplest way to include the interpreter of the work into the creative process
of composing music. Consisting of several parts from which the whole is constructed,
the constructible score’s malleability alows for the exploration of the work in endless
versions. The interpreter must focus on how the material relates to the form wheniit is
being constructed and once the score has been fixed. This demands that the interpreter
create a sense of balance with the structure of the work. The order of the smaller and
larger parts or sections of the work must be done with care in order to guarantee a
convincing performance in aformal sense.
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Fig. 4. An excerpt from Three Sandard Studies No. 1 (1993) for solo instrument or ensemble.
The scoreis printed on transparent material and the notation can be read in any direction.

3.4 Work Specific Notation

Many constructible scores often possess a unique notational language developed spe-
cifically for the score in question. The degree or kind of malleability in these scoresis
therefore not only dependent on the fact that the scores are constructed from modular
parts, but also on account of the actual notation employed. Three Sandard Sudies
and A River and Five Bridges are works that employ notional languages and con-
structible scores. The notation is designed to let the performer be creative within the
formal boundaries of a scored work. The scores for these works are made playable by
first putting them together. This may mean executing a task as simple such as “ shuf-
fling” the pages to determine playing order and reading direction of the score as in
Three Sandard Studies or it may entail a more complicated task and consist of creat-
ing the score by “stacking” several transparent sheets to form the score asin Rivers
and Five Bridges. The notation is designed in conjunction with the constructive
method so that both let the performer be creative within the formal boundaries of a
scored work.

The score to Three Standard Studies consists of nine relative parts to be played in
hocket counterpoint. Each three-part section of the work contains a determinate regis-
ter curve combined with relatively indeterminate curves for rhythm and pitch. The
nontraditional score of clear plastic foliais used here as a key to creating a malleable
score. It can be played in all possible directions, because the notational symbols were
symmetrically designed and the transparent score can be flipped and turned without
interfering with the coherency of the notation.
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Fig. 5. A single page from A River and Five Bridges for harpsichord and assistant. The page is
constructed out of five transparent parts that are stacked on top of one another.

For a performance of Three Non-Standard Studies performers are asked to create a
collection of motifs, which consist of fragments from repertoire works, unusual
sounds obtained on the instrument, and external sounds created and played back
through electronic means. In this manner, the performer is confronted with making
aesthetic decisions in regard to the actual material that will be used. By assigning the
material in turn to a series of symbols that demand variations on that material during
the performance, the performer is aesthetically confronted, because he or she must
create ad lib variations without the aid of the composer.

The score for A River and Five Bridges is aso constructed out of multiple trans-
parent score elements, which are combined by the performer to set all musical pa-
rameters needed for a performance. Each page of the score is made up of stacked
transparent sheets. Parameters for time, range, tempo, manual, left hand or right hand
are al indicated on separate sheets. It is the combination of the score parts and how
they interact as a whole that gives the composition its character. A rule-based system
that is “embedded” into the score via its construction and notation, forces each of the
parameters to interact with one another. In this manner, different combinations of
score elements bring about different results sonically in virtually endless variations.

Concerning the notational language of both Three Standard Sudies and A river
and Five Bridges, one could just term them as being ssmply graphic. However, the
graphic element is used in a unique way. Here, the elements of a language take on
symbolic metaphor for action and work like a function ‘library’ of a computer lan-
guage. This forms the basis for a ‘thinking' process, or algorithmic structure deter-
mined by the composer and carried out by the performer. The performer experiences
the algorithmic base of the compositions directly by having to act musically within it.
By doing so, the performer is enabled to explore the compositional philosophy of the
composer closely and also to explore his own repertoire in a creative manner.
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Fig. 6. The work La Mariage is for two music boxes and performers. The “score” is punched
onto two six-meter punch cards. The cards entwine during the performers and form a sculpture.

3.5 Section Summary

In this section constructible and self-constructing scores were discussed. Constructible
scores must be constructed before hand and self-constructing scores are ones that unfold
conceptually during a performance. The common element between the two types of
scores is the fact they are rule-based. For the performer, both these types of scores alow
him or her to engage in the compositiona process. The number of rules needed to per-
form a self-congtructing score proved that a physical score was often better for immedi-
acy and reproducibility. So making congtructible scores became more viable for per-
former and composer dike. The activities mentioned in relation to MEP, A River and
Five Bridges and Three Sandard Studies include understanding the notational language,
creating the score, selecting materials, and being able to vary material collected based on
the notation. This form of engagement helps in developing the interpreter’s composi-
tional abilities and crestivity in general. In view of the works mentioned in this section, it
is clear that the concept of constructible scores grew out of the experience with self-
constructing scores.

4 Performance Systemsand Modular Scores

4.1 ThePatch Bay and the Punch Card

Looking back briefly at the patch bay systems of vintage synthesizers and punch cards
for music boxes and how they were used, one could consider both as a type of self-
constructing score. When performing on an analog synthesizer, the player set up the
synthesizer with a particular “patch”, which could then be changed to create a second
new “patch”. The changing of patches has strong conseguence for the work being
performed. New sound material and modulation possibilities are opened up and con-
trasts and developments are brought into the work. Since the re-cabling of patches is
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cumbersome, interfaces to these instruments were in time modified or eventually
replaced with others that were more easily changed.

Thistype of machine control gave birth to certain types of scoring that had to be more
general and malleable than traditionally notated scores. Tweaking knobs, moving diders
up and down, and adjusting other controller interface elements can be basically under-
stood again as making “variations’. Having a score that was graphic and therefore gen-
eral enough to guide the player but not over determine things was ideal for analog elec-
tronic music making. A good patch had a high degree of malleability and created a good
balance between instrument, score and interpreter.

Two scenarios for performance are possible in terms of systems for machines: the first
is one in which the performer is actively changing parameters of a machine (i.e. , tweak-
ing a patch*) to explore it via the instructions in a general score; the second scenario uses
some form of interface (sensor network) with which the performer’s movements are
monitored. The machine responds to these directly, leaving the performer “hands-free”
to perform. A useful analogy here would be a sort of automatic page turning device based
in software that could not only turn the page at the right moment but could invent and re-
invent the contents seen on the screen page.

This concept of score is not limited to electronic instruments, but can be extended to
mechanical instruments such as music boxes as well. The idea that the performer can
adjust single parameters to create effects (variations) is a key concept here. Malleable
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Fig. 7. A page from Auto-Bio-Graphy (1993) for performer and live-electronics. The score
illustrates gestures to be executed and “hot spots’ that can be triggered by entering into them.
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scores can be categorized into active and passive categories. Passive malleable scores
were discussed in the previous section and are those that are put together manually by the
performer; active malleable score are those that responds to the movements of the per-
former directly. Active scores become more important because electronics are involved
and because more malleability is possible on a screen, since players can work hands-off.
»Self-conducting” therefore becomes part of the concept of malleability.

4.2 Mechanical and Electronic Perfor mance Systems

A work that uses mechanical instruments and one which achieves malleability is La
Mariage (Fig. 6) for two music boxes. The music is notated on two long cards of six
meters each as a series of punched holes. Chords are notated with punches on the vertical
axis and melodies on the horizontal axis. All of the punches on the punch card scores are
at an equal distance. If the player turns the music box crank evenly over time, the punch
card will be fed at an equal rate into the box. The tones heard will be equally spaced in
time. Speeding up and slowing down the rate of the cranking, increases or decreases the
space between the tones and creates diverse rhythms. In this manner the punch card score
can be said to be malleable. When two players are performing and adjust the speed of the
cranking, interesting rhythms are formed as the voices de- and re-synchronize over time
with one another.

Theidea of having a performer’s movements coupled to the changing of amusical pa-
rameter in awork asin La Mariage can be easily extended with video tracking and body
sensor networks. The score system from Auto-Bio-Graphy (Fig.7) for performer and
electronic machines depicted here illustrate this well. Auto-Bio-Graphy is a multimedia
presentation completely controlled by tracking physical movement of the performer in
free space. The piece uses the Big Eye video program developed at STEIM, which
tracks the performer’s gestures in terms of quantity and quality of light change. The ges-
tures are mapped to pre-defined fields that when activated send MIDI messages out to
externa synthesizers.

The basic forma elements of Auto-Bio-Graphy are an automatic compositiona proc-
ess, the biography of any artist (Marcel Duchamp in this instance), and a graphic repre-
sentation as score -hence the title: Auto-Bio-Graphy. The visual and musical content of
the complete piece functions as an extended variation in time and color based on the
pitch and text content of that of Duchamp’s chance based music composition Erratum
Musical. However, it is integrated into a multimedia structure to form a large dynamic
(constantly changing) composition.

Technically, avideo camerais used to project the imagesin its path onto a screen and
also to send the images to a computer, where changes in light quantity and quality are
measured. The video signa is mapped on to a Cartesian plane and the performer’s
movements are tracked by changesin light in reference to that plane. The plane is divided
into active and passive hot spots, or fields. The performer moves through the fields as
indicated in the score and triggers the sound events that are linked to the image being
projected. The movements made by the performer are therefore important visually as
they are sonically, because they are both brought together interactively through the per-
formance system.
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4.3 Section Summary

The use of the patch bay of an early analog synthesizer made for a good analogy for
malleability. A score indicating the patch settings and their changes as well as instruc-
tions to the performer on how to twesk the patch to create the music is an ideal model for
representing a performance system. The process of tweaking, or dynamically modulating
parameters by turning a knob or pushing a dider was also seen as a viable process with
mechanical instruments. The comparison between an electronic instrument and a me-
chanical onein this regard introduced the concept of active and passive scores. The simi-
larities and differences between the mechanical work La Mariage and the electronic
work Auto-Bio-Graphy made the comparison between passive and active scores appar-
ent. Active scores were seen as more important, because they extend the concept of mal-
leability into domain of real-time scoring, where performers are able to adjust the scorein
a“hands-off” manner.

5 Real Time Electronic Scores and Collabor ative Scor es

5.1 Using Motion Tracking

Similar to the music box piece in which tempo is modulated by the performers ac-
tions, China Gates for tuned gongs and a custom GPS device (Wrist-Conductor) uses
motion tracking to create rhythmic modulation between players. In “China Gates’ the
process of tempo modulation is accomplished not by video tracking as in Auto-Bio-
Graphy, but by actively monitoring the actual position of the players within given a
geographical area with use of the wearable GPS device. The physical movement of
the performers within the performance space creates the rhythmic patterns by a proc-
ess of synchronization and de-synchronization of tempo.

Using a series of LEDs, the Wrist Conductor signal's each player when to hit the gong.
If the players have the same geographic location, they will bang the gongs exactly at the

Fig. 8. China Gates (2006) for gongs and satellites. The GPS controller is located is strapped
onto the left wrist and its antennais built into the straw hat. Playing is coordinated per LEDs.
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same moment in time; if they are separated in space, each of the gong strikes will be
individually offset. As the players move around in open-space, the gong music shifts
smoothly back and fourth from intense chords to exotic melodies with a rippling like
effect. Aestheticaly, the work is rooted in works for open public space and belongsto a
repertoire, which celebrate the use of innovative maobile technology to explore public
space and a new a concept of ensemble and audience.

5.2 Distribution and Sensor Networking

Similar to China Gates, GoingPublik is also for distributive ensemble. However, the core
idea behind GoingPublik is more complex, because it is based on a strategy of mobility
by employing a wearable computer system running a software-based score system. The
playing score itself is seen by the players in a head-mounted display. It basically alows
for what might be termed ‘composed improvisation’, which permits improvisationa
elements within a compositiona structure. The application for the electronic score guides
the player via an active ‘conducting line' (Fig. 9: the thick white line on the score) and
makes demands on the performer to various degrees and at various times through a series
of behavioral icons (Fig: 9: the icons at top of the menu). The speed of the conduction
line as well as the appearance of the icons is accomplished by electronically monitoring
the performer’s physical position in space using universal inputs such as geographical
position obtained via satellites and sensors using the earth’ s magnetic field. The contents
of the score are thereby linked directly to the movements of the performer, thus creating a
unique choreographic metaphor of sound dispersing in space. Similar to China Gates,
musical content and structure in GoingPublik are accomplished through such concepts of
distribution.

-~ 3 ® & 00:36:21
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Fig 9. A screen shot of the real-time score used in GoingPublik (2005). The dark line is the
conduction line and matrix of white lines divides the image into rhythm and pitch parameters.
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Since the electronic score is dependent on the movement and behavior of the play-
ers, al of the distribution concepts employed can be based on choreographed motion.
The types of choreographic motion that have been employed can be seen in the ,,Hud-
dle score” depicted in Figure 10. The score plots movements for three players and
depicts them moving as a group of three. There movements depicted are in various
huddle-formations from facing inward to facing outward. The grouping of the players
in various configurations has a great influence on the simultaneity of the score
changes. So, using the Huddle score is above &l a sure method to explore synchroni-
zation based on joint physical movement. For example, synchronized “tutti like’
group movements such as rotation in the huddle formations bring about synchronized
changes in the score. In contrast, when players are “distributed” (i.e separated in
space), the musical results are not “tutti like” but consist of polyphonic like textures
woven out of highly individual voices.

9 Qutward Huddle

1004
@

Note: Reform the group at one poist, either outside of or within the performance space, into the above "Outward Huddle* formation. Wander
around rotate together &s a group. Explore the moment sonically when the all the images change simultancously.

10. Single Stranding

FNE P of ¥

Outward Huddle > Stranding > Solo + Place Part > Pick Up

Note: The stranded player should remove a picce from the instrament, make a solo on it, and when finished leave it oa the ground behind. The
last picce of the instrament to go should be the slide. The small picces can be placed in the pockets at any time during the huddle.  Again,
cxplore the image variations during the solo as you "stretch® them in all directions o create variath Repeat the above until all parts (outside
the shide) of all instruments have been placed.

11. Outward Huddle

OO END
>

Place the slide and end with no parts. Use only mouth made sounds.

Fig. 10. A page of from the Huddle Score used in GoingPublik. The score depicts the group’s
common movements over time, which result in choreographed changes in the score.
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5.3 Public Audience and Collabor ative Scor es

There are two versions of GoingPublik: one version is for closed performance spaces
using a GPS smulator to virtually walk through a city without leaving the performance
space; the other version is for a performance in which satellites are used as a globa ubig-
uitous sensor network for tracking the players in open spaces. Both versions network the
performers in such a manner that the eectronic scoring becomes sdlf-regulating, or truly
s f-conducted. The performers are “hands free” and are able to concentrate on their play-
ing and react to ensemble members and to interact with the performance space. So despite
the physical distribution, commonly shared elements can be structurally exploited through
motion tracking. Therefore, the compositional quantities and qualities of the work are
based on gpatial mobility; Intensity of form is held by changes in timbre and rhythmic
modulations are brought about in conjunction with the sound distribution. The score sys-
tem used in GoingPublik also provides a unique opportunity for composers and perform-
ersto implement the possibilities of using collaborative scores. Thisis possible, because it
one can designate which score images are to be loaded into the scoring system. Having
each of the players or each member of a group of composers prepare one of the four score
images for the system, brings about a score system that consists of four distinct scores, but
which is “integrated” into a single whole via the system. This possibility of collaboration
demongtrates how the GoingPublik software is not redly a single work, but a complete
mobile-music-making system. It can be used to interpret abody of works written for it and
also can be used to research collaboration amongst performers and composers.

5.4 Section Summary

It was shown that the idea of malleability was brought into the realm of score synthesis
with advent of miniaturized computers. When properly paired with a sensor system, such
systems are able to respond to the player’s movements during performance and re-
interpret them as commands to an electronic score. The term “real-time scoring” was then
applied when the movements of the player determined the contents of the score or at least
the “shaping” of it. It was stated that real-time scoring extends the concept of malleability
and makes the “digtributive ensemble” possible, which can be defined as having an en-
semble, which ismusically cohesive but not physically present as a single unit. Also, since
the sensor network and the performer’ s behavior guide each of the members of an ensem-
ble without a conductor one can speak of “self-conduction”. The members of the ensemble
al follow an electronicdly linked score seen on a “screen”. The score screen could be in
the form of a.cue made up of an array of LEDs asin China Gates or bethetiny screenina
head up display as in GoingPublik. In the case of the latter work, it was found that syn-
chronized movements could be used to create “tutti” like effects and that these could be
summarized in score form. Concluding, it is clear that such scoring tools have rid us of the
necessity of a conductor and have dissolved the concept of the traditional scorein that its
content is no longer fixed, its pages not numbered and interpretation ever new.

6 Conclusion

The paper has shown that the role of the interpreter is linked to the type of score being
played from. Various new forms of scores were introduced that embrace a concept
of mallesbility, which naturally extends the role of the interpreter to include them in a
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creative process The range of scores discussed included scores that used the repeat event
in a variation structure, self-constructing scores that were rule-based and unfolded algo-
rithmically live on stage, constructible scores that are put together out of diverse parts
before the performance, and finally electronic real-time scores that are controlled by the
actual body movements of the performer. All of these types of scoresallow the performer
to break out of the role of interpreter and engage as co-author in the composition process,
developing the interpreter’s compositiond abilities and creativity in genera. It is impor-
tant to acknowledge that wearable computers have brought about portability and thisin
turn has alowed mobility. Scores are no longer stationary and ensembles are no longer
confined to closed spaces. Due to the use of sensor networks that react to the performer’s
movements and can be synchronized tutti like with the use of ubiquitous sensor net-
works, the “distributive ensemble” has now become musically cohesive. The members of
a distributed ensemble wander through open spaces such as city street grids and munici-
pal parks. The role of the conductor can be questioned. In the light of the independence
of the performer won through new concepts of scoring, freedom and independence has
been won by the phenomena of active scores and the concept of “self-conduction”. To
conclude, it is clear that new score concepts have brought about new electronic scoring
tools and that these tools have consequently given birth to completely new forms of en-
semble writing, which manifest in public space and bring about new concept of public
audience. To make reference to a quote from Norman O. Brown made reference to by
John Cage in his book A Year from Monday, one can state that “the desire for an envi-
ronment which works so well we can run wild in it” has been discovered.
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Abstract. Glimmer, a composition for chamber orchestra and audience, uses
novelty light sticks, video cameras, computer software, multi-colored stand
lights, and projected video animation to create a continuous feedback loop in
which audience activities, software algorithms, and orchestral performance to-
gether create the music. This paper establishes the aesthetic background and
motivations behind Glimmer and describes the conceptual framework and tech-
nical realization of the piece in detail. Performances of the work by the Ameri-
can Composers Orchestra at Carnegie Hall in New York and by musicians at
the Hamabada Art Center in Jerusalem are evaluated with respect to the audi-
ence, the musicians, and the resulting music that was created.

Keywords: Orchestra, audience participation, multi-player game, light stick,
video tracking, music, algorithmic composition, real-time notation.

1 Introduction

Recent technologica and aesthetic developments have challenged us to become more
engaged and active cultural consumers who help create the content we enjoy: we curate
the playlists we listen to, we compete in the online games we play, and we collabora
tively filter the media we watch. Within this context, classical orchestral performance
seems increasingly anachronistic. Audiences sit in a dark hall, looking at a conductor
whose back is turned toward them, afraid to cough or sneeze lest they disturb their
neighbors.

A feed-forward network (Figure 1) links composers, performers, and audiences,
constraining the ways in which these three groups interact. The audience listens to the

score ?U"d
Composer Performers Audience

Fig. 1. Feed-forward network linking composer, performers, and audiences in orchestral music

R. Adams, S. Gibson, and S. Mlller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 270-283, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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sounds created by the orchestra, which, together with the conductor, interprets the
score written by the composer. But the interaction only moves in one direction. The
audience must wait until the piece is over to respond with their applause; during the
performance, they have little interaction with the musicians, the composer, or each
other. They are spectators rather than participants.

N

Composer Performers

L)

Audience

Fig. 2. Feedback loop linking composer, performers, and audiences in interactive performance
environments

With Glimmer, my recent composition for chamber orchestra, | wanted to trans-
form the usual feed-forward loop linking composer, performers, and audience into a
feedback loop that facilitates interaction among these groups during each performance
(Figure 2). The audience members become musical collaborators who do not just
listen to the performance but also actively shape it. Each person is given a battery-
operated light stick that he or she uses over the course of the piece to influence the
music. Computer software analyzes live video of the audience and sends instructions
to the orchestra via multi-colored lights mounted on each player’s stand; there is no
conductor. With this design, | wanted to create new connections among COmposers,
performers, and listeners in order to construct a collaborative, shared musical experi-
ence, to emphasize the uniqueness and excitement of every live performance, and to
encourage audiences to discover their own creativity and to have fun.

2 Background

2.1 LargeAudience Participatory Music

Glimmer follows in the tradition of musical works that facilitate real-time participa-
tion by a large audience during their performance. In many such works, audience
members become performers, creating some or even al of the music. For example, in
Jean Hasse's Moths (1986), the audience whistles as directed by a conductor and a
graphical score to perform the piece [1]. During La symphonie du millénaire (2000),
an outdoor performance event in Montreal, 2000 audience members rang handheld
bells at designated times [2]. And many Fluxus scores specify or imply more open-
ended audience participation, as with Tomas Schmit’s Sanitas No. 35 (1962): “Blank
sheets are handed to the audience without any explanations. 5 minutes waiting” [3].
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In other works, technology involves a live concert audience in new ways while re-
taining its passive role. Golan Levin's DialTones: A Telesymphony (2001) creates
music by triggering audience mobile phones to play pre-composed ringtones [4]. And
the Concert Companion provides rea-time program notes about orchestral repertory
viawireless PDAsS[5].

A fina category of projects invites the audience to contribute input that affects the
musical performance, rather than creating sounds that are part of the performance. In
Kevin Baird's No Clergy [6], computer software stochastically generates successive
pages of music notation for each performer in the chamber ensemble, while audience
members use laptop computers to access a web interface and vote on parameter values
that control the algorithm. McAllister et al [7] developed a performance environment
in which individual audience members draw notation on a PDA’ s touch screen for the
musicians to play. And Wulfson, Barrett, and Winter [8] created LiveScore, in which
gallery visitors adjust knobs on physical controllers to adjust the parameters of a sto-
chastic algorithm that generates music notation for each performer.

The works in this final category rely upon real-time notation systems to dynami-
cally generate visual scores for musicians to read during each unique performance.
Such systems provide a powerful tool for connecting musicians and audiences. audi-
ences generate input that drives a software algorithm, and the algorithm generates
real-time notation that directs the musicians’ performance. Real-time notation systems
are in turn indebted to algorithmic composition experiments by Hiller and Isaacson
[9], Koenig [10], Cope [11], and others that generated music notation outside of real
time. And they draw from the open-form composition structures in works of compos-
ers such as Earle Brown [12] and Karlheinz Stockhausen [13].

2.2 Multiplayer Games

Glimmer is aso inspired by mass-audience games that use technology to enable large
audiences in conventional theatrical spaces to participate without leaving their seats.
In projects developed by Cinematrix, audience members hold up the red or green side
of a paddle to collectively navigate objects on a video screen [14]. Other recent sys-
tems have used video tracking of audience members as they shift left and right in their
seats [15] and motion tracking of giant weather balloons which circulate through the
seating area[16] to facilitate similar types of interaction.

2.3 Audience Participation in Glimmer

In Glimmer, as in the real-time notation works and the gaming examples, audience
activities influence the actions of the orchestral musicians on stage rather than directly
creating the sounds of the piece. | chose this design framework in order to make the
audience as comfortable in participating as possible; most were not musicians, and
many did not know in advance that they would be contributing to the piece.

| also wanted to give the audience an opportunity to control more than the surface
content of the work, not ssimply choosing from a menu of pre-conceived paths but
rather influencing the work at a note-by-note level.

In addition, it was important that the system be conceptually simple. The realities
of contemporary orchestral performance — limited rehearsal time, limited time to
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train the audience, and a contractual limit for the piece to be only ten minutes —
made this a necessity.

Finally, as with Tomas Schmit’s piece [3], | did not want to direct audience actions
via any kind of pre-determined score or sequential instructions. Rather, | wanted to
create an environment for them to explore and an opportunity for interesting group
behaviorsto emerge.

3 System Design

| designed Glimmer as a continuous interactive feedback loop that operates during
each performance (Figure 3). Computer software analyzes video images of audience
activity and transforms the analysis data into real-time notation for the musicians and
into video animation for the audience. The musicians play music based on their nota-
tion. The audience reacts to the music they hear and the video they see, changing their
activities to begin another iteration through the loop. There is no conductor.

In this work, technology is a means to facilitate collaboration, connecting the soft-
ware algorithms to the audience through video analysis and to the musicians through
real-time notation. The software itself trandates audience input into notation, quickly
performing analysis, decision-making, and communications tasks that would be im-
possible for humans to do as quickly. But orchestral musicians acoustically create all
of the music; there is no electronic sound.

; control computer
video computer P

video cameras
(watch audience)

(extracts audience
data)

Y

(creates music
notation and video

animation)
|
video projector ¥
(displays animation)
audience il multi-colored lights
(operates light sticks) (cisplay _ngtatlon ¥
musicians)
¥~ -
orchestra
(plays music)

Fig. 3. Glimmer’sinteractive feedback |oop

3.1 New York and Jerusalem Versions

The American Composers Orchestra commissioned Glimmer for a performance at
Zankel Hall at Carnegie Hall in New York in January 2005. It was subsequently per-
formed in March 2006 at the Hamabada Art Center in Jerusalem, Israel.

The original New York version called for a chamber orchestra of twenty-five mu-
sicians (strings, winds, brass, and percussion) and six hundred audience members.



274 J. Freeman

Due to the smaller physical layout of the Hamabada Art Center, | revised the piece for
the Jerusalem performance to accommodate a fifteen-player string orchestra and two
hundred audience members. | also modified the video-tracking algorithm, based on
informal audience feedback and analysis data collected in New York. | discuss these
revisions and their implications in more detail below.

3.2 Audience Input and Video Analysis

Each audience member uses a four-inch long battery-operated LED light stick to
participate in the performance. In the New Y ork performance, the audience was in-
structed to switch their light sticks on and off; in Jerusalem, they were told to wave
them back and forth (Figure 4).

The audience is divided into several groups. seven groups of 75 people each in
New York, and five groups of 40 people each in Jerusalem. Each group controls a
corresponding group of three or four musicians in the orchestra (e.g. first violins,
second violins, violas).

Four consumer-grade video cameras capture images of the entire audience and
forward them to a video computer for analysis. Computer software, written with Cy-
cling ‘74's Max and Jitter, pre-processes each frame, performing color plane extrac-
tion, image masking, and threshold noise reduction.

In the New York version, the software then determines the percentage of audience
members in each group whose light sticks are activated, performing image dilation
and erosion to isolate blobs of adjacent non-black pixels, counting those blobs, and
scaling the result by the total number of audience membersin the group.

Fig. 4. A group of audience members at the Hamabada Art Center waves their light sticks back
and forth to influence the music the orchestra plays

In the Jerusalem version, the software determines the total amount of motion of light
sticks in each group, using a feedback filter to create momentary motion trails in the
image when sticks are waved. The agorithm then calculates the total sum of all pixelsin
the frame and scales it based on the minimum and maximum sums found thus far.

In both versions, the resulting data for each group are forwarded over an Ethernet
network via UDP to a second computer.
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3.3 DataMapping

On the second computer, software also written with Cycling ‘74's Max and Jitter
translates incoming audience data into outgoing notation and video animation.

Direct Mapping. On a basic level, the light-stick activation percentage for a group
controls the dynamic at which that group’s musicians play. If everyone in a group
turns on their light sticks (New York) or waves them as fast and wide as possible
(Jerusalem), their group plays as loud as possible. If everyone has them turned off
(New York) or motionless (Jerusalem), the group is silent. As the activation percent-
age increases, notes also move more quickly from one player in the group to the next.

Competitive Mapping. On a higher level, a comparative analysis eval uates the abil-
ity of each audience group to work together to create changes over time. The algo-
rithm rewards groups whose data derivatives are higher: their musicians are more
likely to play, they play at a higher dynamic, and they change pitches more often.

The software continuously ranks groups based on these derivatives and uses the
rankings to determine which texture is assigned to each group at any time (see below).
Groups that are ranked higher are also mapped onto a wider dynamic range in the
direct mapping. And when a group jumps into the first-place position, its pitch or
pitches change with an accented attack.

Textures. Throughout the piece, each group sustains single notes or clusters of notes
that gradually crossfade from one musician to the next: one player decrescendos to
niente while another player crescendos from niente.

The software defines several different variations on these textures (Figure 5) in which
the number of simultaneous sustained notes, the total set of available pitches, and the
speed of crossfading all vary. A 1ookup table maps group ranking to assigned texture.

volume

time

volume

time

Fig. 5. Visua representations of two different textures used in the piece
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Musical Structure. The ranking-to-texture lookup table changes over the course of
the piece, giving the music a large-scale structural shape. Each individual change to
the table is barely perceptible, so that on a local level, audience-driven events take
perceptual precedence over pre-composed cues.

The large-scale arch form begins with just a single group playing a single note at a
time, gradually becoming denser until all groups are playing clusters of notes chosen
from a large, contiguous diatonic set. In the closing minutes of the piece the texture
thins as groups are removed from the piece one by one based on their cumulative
competitive rank. One “winning” group is left playing to close the performance.

The music itself is extremely simple, as sets of pitches and timbral combinations
are constantly but gradually transformed; works such as John Cage’s Four? for chorus
[17] were influential. These simple textures help audience members to easily identify
their own group within the orchestra.

3.4 Music Notation and Video Projection

The orchestral musicians do not read from conventional musical notation nor do they
follow cues from a conductor. Instead, each player receives real-time instructions
from the computer via a Color Kinetics iAccent multi-colored light (Figure 6), which
sits on his or her music stand. Each light is controlled independently and changes
color continuoudly.

Fig. 6. A musician at the Hamabada Art Center changes pitches and dynamics based on the
color of the iAccent light

The color family of a musician’s light — brown, green, blue, or pink — indicates
which of four notated pitches to play (Figure 7). The brightness of the light indicates
the dynamic at which to play. Short flashes of light prepare musicians for note
changes and accents.

A simple video animation (Figure 8), projected onto a screen behind the orchestra,
helps the audience more easily follow the relationship between their activities and the
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music they hear. Each audience group, represented by a rectangle, changes color
based on the group’s activation percentage and competitive rank, and the first-place
group receives additional visual emphasis. As groups are removed from the music
towards the end of the piece, their rectangles disappear.

E (pink)

E (green)

il

—P—

F— (orown

T
p S
poco sul tasto poco sul p

non vibr P vibrato

Fig. 7. Excerpt from the cello part mapping color family and brightness to pitch, dynamic, and
timbre

second
violins

Fig. 8. Video animation projected to the audience visuaizes analysis data and first-place rank-
ing
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3.5 Réliability within the Orchestral Environment

Decisions about the system design and its technical implementation were heavily
influenced by the restrictions of contemporary orchestral performance environments:
limited rehearsal time with the musicians, little advance access to the hall, a small
budget, and the impossibility of rehearsing the piece with afull audience.

Given these congtraints, system reliability was critical. Redundant backup com-
puters ran in sync with the primary machines. Simulation and monitoring software
helped to stress-test the system in the absence of a full audience or orchestra. And the
system incorporated standard communication protocols and industrial-grade hardware
instead of using custom-built components. The Color Kinetics iAccent lights, for
instance, were water-resistant, virtually unbreakable, and certified for 100,000 hours
of operation. And they responded to UDP messages sent over a standard Ethernet
network. While Glimmer did not require all of these impressive specifications, these
units were simple to integrate into the system, quick to set up on stage, and extremely
reliable in performance.

4 Evaluation and Discussion

The American Composers Orchestra asked me to write a piece that used technology
and was fun: in these respects, the premiere of Glimmer was a tremendous success.
The audience enjoyed their role, gasping and laughing at moments of surprise and
drama during the performance. They also spontaneously developed creative ways to
participate, including a version of the stadium wave in which light sticks were dra-
meatically raised and lowered to show and hide them from the camera’ s view. And the
hardware and software performed nearly flawlessly. The largest problems were hu-
man rather than mechanical; for instance, one of the violinists was colorblind.

4.1 Audience Participation

In a successful performance of Glimmer, audience members should feel that they
contributed something important to the music, and they should believe that the per-
formance would have been different had they not been a part of it.

While some New York audience members did feel that way, recalling specific
moments where they made a noticeable difference in the music and in other people's
behaviors, others were frustrated that none of their actions seemed to matter. Since
Glimmer’s algorithms respond to the activity of entire audience groups rather than of
individual members, a large part of the problem lay in groups inability to work to-
gether to influence the performance. When many group members switched their lights
on and off quickly — but out of sync with their neighbors — their activities simply
cancelled each other out. As a result, the on-off percentages of groups varied by a
disappointingly small amount over the course of the performance.

Inspired by artificia life and cellular automata procedures, |1 had hoped that even in
the absence of group leaders, interesting behavior would emerge over time. | designed
the simple rules that governed the competitive aspect of the piece in order to encourage
such behavior, but while the competition added an exciting dimension to the experience,
it largely failed to accomplish its original goal. Data collected during the New Y ork
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Fig. 9. Audience data collected from the winning group in New Y ork (second violins)

performance (Figure 9) showed that even the most successful groups' activities were
analyzed within a narrow portion of the zero-to-one data range and varied by rela-
tively small amounts during the performance.

In informal discussions with audience members, | learned of several reasons why
groups had failed to collaborate. Some people complained that the piece was too short
for them to develop a group sensibility; they felt they would have done better had the
piece been longer, or had it been performed a second time. Others had trouble seeing
al the people in their group, so it was difficult to respond to what peers were doing.

But most importantly, audience members enjoyed waving their light sticks around
much more than switching them on and off, even though they knew that such activity
had little effect on the music. Not only was it more fun to do, and not only was it
more pleasing to watch, but it also helped them to communicate a wider range of
information to each other — if not to the computer software — through their stick’s
position and speed, not just its on-off state.

So for the Jerusalem performance, | modified the video analysis software to analyze
the amount of stick waving in each group instead of the on-off percentage, and | in-
structed the audience to participate accordingly. The data collected during this perform-
ance was conseguently much more encouraging. In severa of the groups, including the
winning group, a group member spontaneoudy decided to stand up and direct the activi-
ties of hisor her peers. Thisled to gradual, dramatic changes in audience data (Figure 10)
as the group worked collectively to influence their musicians and compete against the
other groups.

In addition to the change in light stick strategy, many other factors may have con-
tributed to the improved group collaboration in Jerusalem. Each group had half as
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Fig. 10. Audience data collected from the winning group in Jerusalem (cellos)

many members as in New York, and each was seated in a nearly square configuration
instead of a narrow rectangular configuration, making it easier for group membersto see
each other. And the New York performance took place in an established concert hall
during an orchestral concert that was part of a subscription series, while the Jerusalem
event was in a converted warehouse venue at a concert including classical music, free
jazz, and hip-hop.

4.2 TheRoleof the Orchestra

In Glimmer, there is a fundamental inequality between the audience and the orchestra.
The audience works within the framework defined by the piece but follows no score,
while the orchestra reads its dynamic notation, exercising limited interpretive freedom.

While | was enticed by the idea of giving the orchestral musicians a greater interpre-
tive role, it did not make practical sense in Glimmer. In both performances, it was chal-
lenging for the orchestra musicians to familiarize themselves with the lighting cues
during the single, short rehearsal of the piece. And many of the classically-trained musi-
cians would have been uncomfortable with broader interpretive freedoms or improvisa-
tion. Furthermore, the music is constructed so that perceptually salient local events
always originate from audience activity. Were musicians to alter these events or add their
own, it would be much more difficult for audience members to establish the relationship
between the things they did and the music they heard.
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4.3 TheMusical Result

Styligtically, the music created at both performances of Glimmer is similar to my recent
through-composed, non-interactive instrumental works: simple, dowly evolving textures,
harmonies, and timbres. Yet Glimmer’s musical output, when divorced from the interac-
tive environment that created it, is usually not as aesthetically satisfying to me as those
other works. While the broad stylistic characteristics may be similar, the surface, mo-
ment-to-moment details are not.

In Glimmer, these details are determined not so much by the composer or the per-
formers as by the audience members, who know nothing about the piece until mo-
ments before its performance. It was important to me to give this level of control to
the audience, because | feared that their role would otherwise become superficial and
banal. Y et under these circumstances, it would be absurd to expect those details to be
controlled with the same degree of subtlety as in through-composed pieces. Opening
up the creative process means giving up control, and lowering the barriers of training
and commitment to enter that process usually leads to a more exciting process but less
exciting results.

Earlier, | stated that Glimmer’s success hinged on the belief of audience members
that their contributions mattered. For this to be true, the performance cannot proceed
exactly as it did in my imagination (or in my software ssmulations). | should be sur-
prised — sometimes for better and sometimes for worse — by the directions it takes.

While the music in both performances did conform to my broad expectations, there
were many moments when the musical details took surprising turns. One passage in
the New York performance (Figure 11) was particularly notable, because the subtle
musical details combined as effectively as in any non-interactive music | have ever
composed. The passage begins approximately eight minutes into the piece, when four,
and then just three, groups remain. As the upper winds and brass exit the piece (Gb5
in Figure 11), the first violins leap up a perfect fourth to an Eb6 and the violas leap
down an augmented fourth to Gb3. The second violins remain on Db5. The first
violins soon move down a step from Eb6 to Db6, melodically resolving the leap,
doubling the Db5 at the octave, and momentarily leaving a bare perfect fifth. The
crossfade from Eb6 down to Db6 draws out the drama of this melodic and harmonic
resolution; it almost sounds like a slow glissando. | could not myself have written this
passage better, nor could the orchestra have played it better.
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Fig. 11. Reduction of an excerpt of the New Y ork performance

On one level, it is easy to understand how this moment transpired. Thereis no ele-
ment of chance in the software; given the same sequence of inputs, it will aways
produce the same outputs. | can understand exactly how my own pre-composed cues
combined with the competitive rankings of the audience to create this succession of
events, even though | could not have predicted in advance what would take place
then, or even which instruments would be playing.
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But in truth, | have no idea why this moment transpired. | wish | could claim that au-
dience members intended it to happen, but such aclaim would be naively optimistic. Y et
| am also reluctant to label it mere chance, because in my hundreds of tests and smula-
tions, nothing similar ever happened. | developed the algorithms, and the audience pro-
vided the input, but still, some events were governed with alogic which none of us could
control or even follow. Should | be disappointed that this moment did not arise from
anyone's conscious, deliberate decisions? Should | be thankful for the serendipity of it
and ask no further questions? Or should | be glad that the feedback loop — audience,
algorithms, and performers — somehow gaveriseto alogic dl its own?

5 Conclusion and Future Work

Beyond the improvements made in the video analysis algorithms, light-stick tech-
niques, and audience size at the Jerusalem performance, there are numerous additional
incremental changes that could make Glimmer more successful, ranging from more
informative visual feedback to more varied composition algorithms to a brief practice
session for the audience. As other creators of large-scale interactive works have also
found, convincing the audience that they have control and teaching them how to exer-
ciseitisalarge part of the challenge [18].

And in a new work, Flock, | am exploring alternative paradigms that seek to ad-
dress many of the issues raised by Glimmer. The work is for a smaller performing
ensemble, saxophone quartet, which will be available for extended rehearsal time and
is fluent in both classical techniques and improvisatory styles. The performances will
take place in small venues limited to 100 audience members and will last a full eve-
ning, giving each audience member more influence over the music as well as more
time to learn how to contribute. The notation will be displayed on wireless PDA
screens rather than through colored lights, communicating information to musicians
with text, graphics, and conventional music notation. | am collaborating with a visual
artist on accompanying video animations that will be more informative and more
aesthetically integrated into the work than with Glimmer. And we will solicit more
formal feedback from audiences through post-performance discussions and written
surveys, giving us more detailed information to consider when improving the work
for subseguent performances.

But could any interactive work ever make every audience member fedl truly indis-
pensable to its performance? Large-audience participatory works cannot promise
instant gratification: giving each person a critical role; requiring no degree of experi-
ence, skill, practice, or talent; and creating a unique, unified result that satisfies eve-
ryone. Works such as Glimmer reveal the impossibility of this goal even asthey strive
towards it. They invite participants to explore an environment, to discover its outer
limits and its nonsensical corners, and to discover and express their own creativity as
they push against the system’s limits.
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Abstract. Variations is an electroacoustic sound installation commissioned by
the Villa Bernau in Wabern, Switzerland. The origina sound installation was
created in coordination with the sculptor Wolfram Renger. Renger's scul ptures
deal with the historical forming of prisons of cultural and artistic identities. The
installation was divided into three spatialized parts. Penalty dealt with the prob-
lems of industrial desth via the death penalty. Lizkhor dealt with questions of
musical/physical closure (via exploring questions of the US prison system) and
the relationship of closure to cultural memory. Borders dealt with questions of
the limits of closure (exploring European border problems) and its relationship
to the forming of cultural identities.

This paper will investigate how the structuring of the installation and how it
responds to to Franz Schubert’s Sring Quartet in G D 884 and to Déaniel Péter
Bird's own string quartet Lizkor Vel ishkoach (To Remember and to Forget).

Keywords: Composition, sound-installations, electro-acoustic sound art, string
quartet.

1 Introduction

“The construction of history is dependent on the memory of the past but a memory
that is always selective and malleable. Forgetfulness is thus itself an integral part of
memory, for what is remembered is only remembered against the background of what
isforgotten.”*

“Artworks are never creatures. They are rather targets in a shooting gallery that
people hit: if the right one is hit, it tips over and allows reality itself to shine through.
The power that hits them is human, not artistic: they are moved by human emation. In
no other way can the indifference of subject and object in the lyrical configuration be
comprehended. The lyric poet does not immediately display his emotions in the crea-
tion. Rather, his emotions are the means that draw truth, in its incomparably small
crystallization, into the creation. Truth itself does not sink into the artistic creation but

! Elisheva Carlebach, John M. Efron, David N. Myers, eds., Jewish History and Jewish Mem-
ory: Essays in Honor of Yosef Hayim Yerushalmi (Hanover: University Press of New Eng-
land. Brandeis University Press, 1998) p. 173.

R. Adams, S. Gibson, and S. Miller Arisona (Eds.): DAW/IF 2006/2007, CCIS 7, pp. 284-298, 2008.
© Springer-Verlag Berlin Heidelberg 2008
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is portrayed within the creation, and the revelation (unveiling) of its image remains to
be done by people. The creator reveals the image. But the image of truth always exists
in history. The history of theimage isits decay.” 2

As in society, tempora structures of a composition are formed by ways of memory.
The memories brought forth, inherent in the musical material, also form a relationship to
the memory of their place of production. In this sense musical materia pre-exists, as it
forms a didogue with the materia conditions of its production, the composer re-
collecting this material within the production process.® The succession of musical mate-
rial formsthetemporal structure within the composition. These tempora structures create
a sort of friction between the different temporal realities within the piece (i.e. the con-
trasting sections within the overall form) and outside the piece, (i.e. the temporal redlities
of the society in which it was created) thus producing a diaectical relationship between
the individual composer and their place of production. In the same way, africtionis es-
tablished between the temporal structures within the composition on the one hand, and
the composer’s relationship to the past of the culture or community (as expressed in his
choice and use of musical materials) on the other. The composition’s inner forming of
these temporal structures mirrors the composer’s understanding of and ontological rela-
tionship to history.

Variations is an electroacoustic sound installation that dealt explicitly with relation-
ships between history, memory and identity formation. Existing as part of very contrast-
ing, yet interconnecting, artistic and musica genres, the sound installation exists as an
open sonorous question, serving to question the listener’s perception of historical and
experienced time as well as the tempora autonomy of the various sonorous and visua
works of art.

Responding to sculptures by Wolfram Renger® the sound installation functioned to
prelude a concert, existing as an extension of my own string quartet Lizkor VeLishkoach
(To Remember and to Forget).” Likewise, this string quartet was composed as a re-
sponse to Franz Schubert’s Quartet in G Mgor op. 161, a work that preceded my own
composition in the concert context.

Wolfram Renger's sculptures deal explicitly with the historical forming of prisons of
cultural and artistic identities. Explicit in their materiality, the sculptures consist of cages,
overstuffed with cloth, fur, and clothing, straw and anima remains; these materials be-
come extended into a new domain, as layers of paint are added to their surface. Through
such materia processing, the sculptures investigate the dichotomy of surface and, in this

2 Theodor W. Adorno, Schubert (Neu-Isenburg: Edition Tiessen 1984) 8. Translation by Déniel
Péter Bird.

3 The Hungarian writer Gyérgy Konréad describes memory as “ a process of selection from the
past combined with a large amount of fantasy.” Gyo6rgy Konréd, Interview in Kulturzeit, 3-
SAT, Dec. 11, 1999.

4 Wolfram Renger is a German visual artist. Born in 1965 in Regensburg, Germany Renger
studied at the Ecole National Supériure des Beaux Arts and philosophy and art history in
Bonn and Paris. Hisrecent work consists of sculptures, installations and interaction with mu-
sic an dance. See aso http://www.wolfram-renger.de/de/

5 Variations was a sound installation commissioned by the Villa Bernau in Wabern, Switzer-
land. The exhibition/intstallation originaly went from April 20-21. This was followed by a
concert of Schubert’s Quartet in G Major op. 161 and my own Lizkor VelLishkoach (To Re-
mebmer and to Forget) (To Remember and to Forget).
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case, overstuffed, interior, thereby questioning the violent prison of the clothed, “outside’
identity, and how the “outer skin” of the subject subjugates the individual into a prison of
representation. Through his method of material deconstruction and re-contextualization,
Renger’s works exist in a state of cognitive unease, as the works give no answer to the
violent questions of their historical representation.

Fig. 1. Wolfram Renger: Amictus (2000)

Reacting to Renger’s sculptures, | decided to translate such concepts of violence
and historical identity formation into the sonorous plane. Employing documentary
audio material, recorded citations from my string quartet Lizkor Velishkoach (To Re-
member and to Forget) and Schubert’s string quartet, as well as recorded nature and
industrial sounds, | set out to create a series of six-hour episodes that would compli-
ment and interact with the complex visual plane.

Originally the sounds came, via loudspeakers, from the sculptures themselves, the
speakers hidden within the sculptures’ caged material. As the sculptures were distrib-
uted among the three rooms of the Villa Bernau, | conceived of three separate parts of
the sound installation to accompany the sculptures in each of the three rooms. Pen-
alty dealt with the problems of industrial death via the death penalty. Lizkhor dealt
with questions of musical/physical closure (exploring individual experiences within
the US prison system) and the relationship of closure to cultural memory. Borders
dealt with questions of the limits of closure (exploring European border problems)
and its relationship to the forming of cultural identities.
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Fig. 2. Wolfram Renger: Vocatio Testae (1999)

Each of the three parts juxtaposed and integrated the documentary materia into long-
range musical processes. The sounds connected and reacted to the context, which Renger
established, by both allowing contrasting subjective documentary accounts to juxtapose
the violent material objectivity of his sculptures, and by connecting the abstract qualities
of his "caged" form with new musical/acoustic spaces and tempora "frames." Within
such temporal frames the listener, free to walk from room to room, was given a sense of
restricted freedom, perceiving the intertwining of various prison and border scenes, mu-
sic, sounds of the environment and more "abstract” musical material. Each sonorous
space, with its overlapping temporal frames, also explored questions of the "variability"
of history, of identity formation, borders/border problems and prison systems.

On display for several days before the concert, the sound installation responded to
my string quartet Lizkor Velishkoach (To Remember and to Forget) as well as to
Franz Schubert’'s Sring Quartet in G op. 161 D 884, forming complex contextual and
temporal relationship to these two compositions. The entire sound installation lasted
six-hours and was heard over a period of three days. As the exhibition drew to a
closg, it transformed into a concert, as the gallery visitors became part of a concert
audience, hearing the Basler String Quartet first perform Franz Schubert’s String
Quartet in G D 884 followed by my own string quartet Lizkor VeLishkoach (To Re-
member and to Forget).

While the sound installation Variations was a compositional reaction to questions
of identity and violence, aready inherent in Renger’s sculptures, it also existed as a
response to the historical context of the string quartet, in particular to problems of
compositional variation and how this, especially in the Schubertian context, relates to
historical systems of violence. Just as the materials of Renger’s sculptures cover up
their historical “contents,” my quartet serves to cover up an underlying palimpsest
structure, namely that of Schubert’s quartet. Before beginning to analyze how such a
technique of variation was formed in the sound installation, it is necessary to under-
stand something of the variation and palimpsest structures of its interacting predeces-
Sor quartet compositions.
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Remembering and For getting

Lizkor VeLishkoach (To Remember and to Forget)® is a composition that responds to
guestions of memory, history and place, asit exists in dialogue with Schubert’s quar-
tet in G Mgjor D. 997. Lizkor VelLishkoach (To Remember and to Forget) addresses
the historical nature of the string quartet genre, as Schubert’s quartet exists in the
piece much as an architectural ruin exists in a city. While citations of Schubert’s
work surface throughout the work, the temporal form of Schubert’'s quartet is both
extended and deconstructed, forming layers of dialogue between the two works.

The first movement of Schubert’s quartet employs an unconventional synthesis of so-
nata and variation form: sections of directed, teleological movement are juxtaposed by
sections of relative variational stasis. Re-contextualizing this temporal dichotomy, | con-
scioudly divided my composition into two sections, which serve to re-collect the form of
Schubert's quartet. In recollecting this form, the work also acts as a response and exten-
sion to the historical place and time of Schubert’s musical production process.

Schubert’s Form, Time and Place

The first movement of Schubert’s quartet alternates between two tempora modalities.
One is teleological time “pressing constantly forward,”’ and one is “meandering”®
time. These two temporal redlities refer to exploiting time, making it “useful” in the
strategic, economic sense, and “killing time,” actually undermining the flow of time
through - in Schubert’s case (relative) harmonic — stasis. The tension between these
types of teleological and meandering time relates to the various section of the move-
ment. Sections of tragjectory development, derived from processes of sonata form,
juxtapose sections of variations, the relative stability or stasis of which alowing for
complex hierarchies of repetition and variation employment.®

Such juxtaposition between repetition and variation can be observed at the beginning
of the piece. The repetition of the descending and ascending minor seconds, changing the
context from major to minor in measures 1-14 prepares the intervallic transformation in

& xwk% w rwkzl Lizkor Velishkoach (To Remebmer and to Forget) (To Remember and to
Forget) was commissioned by the Villa Bernau, Switzerland and first performed by the Basler
Quartet together with Schubert’s quartet on April 22, 1999 at the Villa Bernau in Wabern,
Switzerland. The root of the Hebrew verb r wkz! (lizkor or to remember) isr kz meaning
imprint or memory. Within the Hebrew word xwk% (lishkoach or to forget) is the word xwk
(koach or power). The etymological traces of these words informed the conceptua basis of
the composition.

" Carl Dahlhaus (Rheinhard Thilo, Translator) «Sonata Form in Schubert: The First Movement
of the G-Major String Quartet, op. 161, (D. 887)» Schubert: Critical and Analytical Sudies,
edited by Walter Frisch (Lawrence: University of Nebraska Press 1986) p. 7.

8 Dahlhausp. 2.

® In the course of the piece, Schubert constructs a hierarchy consisting of different levels of
repetition. Schubert defines therein certain temporal units to repeat and measure time. The
smallest level of repetition consists of the successive repetition of notes, which plays a central
role both in the textural sense (as with the tremolo) as well as redefining motives and their in-
tervals. Beyond this level is the repetition of intervals and motives. This level is followed by
phrase repetition, which is then followed by section repetition, with the repeat of the exposi-
tion being the largest type of form of repetition in the movement.
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the following section of the primary subject. The double-dotted motive, first presented in
mm. 2-3 is repeated, transposed to the key of d major/minor in mm. 8-9. Schubert gives
specific emphasis to this descending minor second movement in the bridge section in
mm. 11 — 14, making the listener wait for the re-contextualization of this interval; this
happens in measure 15, the piece moving now from minor to major. Here Schubert im-
prints new intervallic information onto the rhythmic skeleton of the double dotted rhyth-
mic motive derived from the introductory section.
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Fig. 3. Beginning of Schubert’s Quartet in G Major op. 161 D. 997

The repetition of harmonic progressions helps to emphasize the static nature of these
harmonic landscapes wherein the theme is alowed to “meander.” This “meandering”
quality is emphasized again and again, as Schubert consistently adds an extension to the
phrase, creating areas of surplus time, demonstrated in mm. 20 — 24 thereby allowing the
themetime to linger for abit longer.
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Fig. 4. Schubert’s Quartet in G Major op. 161 D. 997 mm. 19-24

These sections provide a contrast to the goal-oriented time found in the trgjectory sec-
tions of sequences. Even in these areas of forward movement, a complex dialectic
between repetition and variation dominates. This can be seen in mm. 54-59. While em-
ploying the same harmonic progression as in the beginning of the first theme (based on a
falling fifth progresson), Schubert infuses the section with topical elements from the in-

troduction.

cresc.

Fig. 5. Schubert’s Quartet in G major op. 161 D. 997 mm. 52-59

These tempora modes do not only dominate the form of Schubert’s quartet but dso as-
Sst to recall temporal redlities of the historica place of the quartet’s production. The ten-
sion between these two types of temporal existence within the quartet can be seen to re-
flect temporal redlties of a Viennese society torn between modernization and feudalism, to
specific conditions brought about by societal changes in power in the Vienna of the time.
The reforms of Joseph 11, which allowed for a larger and more affluent bourgeoisie, dso
denied this bourgeoisie the freedom of further upward mobility and cultural power en-
joyed by the aristocracy by means of continued enforcement of class hierarchy. In thetime
of Franz | this system of congtricted autonomy became increasingly stifling and could not
make up for the loss of cultura structure from previous eras. In his era of cultural and po-
litical anxiety, Schubert’'s music is an extreme example of what Bourdieu terms “art of
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disinterest,”*° displaying the will for artistic expression within a system of confining un-
certainty.Such uncertainty is reflected in the quartet: the shifts from major to minor
throughout the quartet happen quickly and easily, perhaps too easily, and not without vio-
lence. The recurring Baroque topics aso help to recall atime in which the more powerful
arigtocracy enforced an even more restricting stability, however one in which the alienat-
ing forces of early indudtrialization and the tyrannical state police terror of Metternich,
which also had its repressive affect on Schubert and hiscircle, did not yet exi<.

As Carl Dahlhaus has noted, the large scale trgjectory within the first movement
seems not so much to be projected by a subjective will but rather by “letting things
run their course.”* The formal juxtapositions and transformations of variation and
sequence sections in the movement create a conflict between meandering and tel eo-
logical time. Understanding the complexity of Schubert’s class, this conflict can also
be read as a reflection of the conflicting temporal structures of leisure and economic
production Schubert’s Vienna.

10 pierre Bourdieu, The Field of Cultural Production: Essays on Art and Literature, Chapter 1 —
«The field of Cultura Production or: The Economic World reversed.» Ed. Randa Johnson,
(Cambridge Polity, 1993). Bourdieu's “field of cultural production” refersto the societal fac-
tors that underline artistic production. According to Bourdieu, societies build a hierarchy be-
tween “cultural capital” and “economic capital.” These forms of capital are employed by
playersin the field (composers, audience, critics, publishers, etc.) to establish cultural author-
ity. Art is produced out of economic “interest” or economic “disinterest.” The latter is the
basis for the formation of “cultural capital,” which is displayed as more autonomous (having
a smaller audience and is not directly profit driven) than market-based art. Bourdieu divides
up the category of “art of disinterest” into two main opposing categories; one being “art for
art’s sake” and the other being “bourgeois art.”

1 Carl Dahlhaus (Rheinhard Thilo, Translator) «Sonata Form in Schubert: The First Movement
of the G-Mgjor String Quartet, op. 161, (D. 887)» Schubert: Critical and Analytical Sudies,
ed. Walter Frisch (Lawrence: University of Nebraska Press 1986) p. 10.

12 5uch musical tension can be heard as an expression of tensions within social temporal struc-
tures- the tensions between the economical, industrial structure and the private structure of
time, between the demand for effective, rational use of time and leisure time. In Schubert’s
day, as now, these modes of temporal structuring were interdependent, standing in a dialecti-
cal relationship to one-another: leisureis a concept that depends on the idea of arationalized,
limited work time, and the other way around. Moreover, the concept of leisure relates to
temporal structures mainly enjoyed by the aristocracy. The tempora aspects within Vien-
nese society are reflected Schubert’s form. For Adorno Schubert’s concept of form standsin
opposition to that of Beethoven, as he views the mode of musical growth within Schubert’s
work not to be cellular but rather crystal-like, as he finds Schubert’s music to recall the form
of the potpourri. Adorno writes: “In this sense it seems certain that a particular school of un-
derstanding of Schubert has misspoken, as its conventional opinion about the lyrical is
wrong. Thisis particularly true in that sense that it sees Schubert's music as an organic plant-
like being that unfolds, without any consideration for any preplanned form and practically
every form that, perhaps bare, grows out of itself and refreshingly blooms. But it is precisely
such a logical organic theory that is strictly denied within the construction that stems from
the potpourri. . . Even if we grant Schubert's music to be, in the larger sense, grown rather
than produced; its growth, fragmented through and through, and never actualy self suffi-
cient, doesn't have the quality of a plant but rather that of a crystal.” Theodor W. Adorno,
(Trandlation by Daniel Péter Bird) Schubert, (Neu-lsenburg: Edition Tiessen 1984) p. 5-8.
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As | began to write Lizkor VeLishkoach (To Remember and to Forget), | was pre-
occupied by similar historical questions of individual and collective time. Using
memory as a musical parameter, | set out to create an archeology of musical time in
which processes of development and entropy, past and present, remembering and for-
getting would exist in dialogue. In order to formalize this dialogue, | developed a
conceptual plan for these types of temporal realitiesto transpire.

L andscapes

Throughout Lizkor VeLishkoach (To Remember and to Forget) the first movement Schu-
bert’s quartet is employed as a palimpsest structure: like people or ghosts passing by an
open window, citations of Schubert's quartet surface in various guises and constellations
in the course of the work. Working with pencil, paper and erasers, | actually wrote over
Schubert’s quartet score. Each page of score would be copied severa times. In thisway,
| would not only remember and forget Schubert’ s quartet but aso better observe my own
remembering and forgetting within the compositional process.*®

As | began to compose Lizkor Velishkoach (To Remember and to Forget), | con-
structed various temporal zones, temporal landscapes. Within these sections, various
types of musical topics and materials come to the surface while others disappear. These
temporal landscapes were not conceived to exist as categorical blocks of time but rather
to alow the various types of musical material to coexist, blend into, or develop from
other types of musical material. While the musical material was conceptualized as a his-
torical entity, which could be recognized as topical information, the processes of trans-
formation were intended to imitate processes of memory and forgetting.

The historical nature of the material is most evident in the sections incorporating cita:
tions from Schubert’s quartet. In their first entrance, these citations are encountered not
as parts of a completed work but rather like fragment