ISEA2020

<MTL> CONNECT-MONTREAL - CANADA

WHY
oENTIENGE?

26th
International
Symposium on
Electronic Art
ISEA2020

PROGEEDINGS

OCTOBER 13-18, 2020 i/\ PRINTEMPS
ONLINE FROM MONTREAL, CANADA AN EVENT BY NUMERIQUE




Copyright © 2020 All rights reserved

No part of this publication may be reproduced, stored in
a retrieval system, or transmitted in any form or by any
means, without prior written permission of the individual
authors and ISEA International.

Individual authors of papers and presentations are solely
responsible for all materials submitted for the publication.

Is EA2020 The publisher and the editors do not warrant or assume
any legal responsibilities for the publication’s content. All
opinions expressed in the book are of the authors and do
not reflect those of the publisher and the editors.

425 blvd. Maisonneuve West, #1100
Montréal (Québec) H3A 3G5, Canada

ISBN: 978-2-9816413-2-8

Made in Canada

V\ PRINTEMPS I ISEA2020

NUMERIQUE

<MTL> CONNECT-MONTREAL- CANADA

4
MonTreaL oEs ;C\%ISSEIL du Canada for the Arts Quebec

DE MONTREAL

Canadﬁ Tourisme 7/ '//é % Conseil desarts Canada Council

EX
— . y ECOLE CONSULAT
¥Concordia  SYNTHESE  &ifmezwue () REFECTOR :gz Ty

Egalité
Fraterité

a2 MILIEUX

Y University of Brighton sttt for arts-culture-technology



CREDITS - ISEA2020

GENERAL DIRECTOR
Mehdi Benboubakeur

PROGRAMMING DIRECTOR AND
ARTISTIC GO-CHAIR

Erandy Vergara-vargas

ACADEMIC PROGRAMMING
DIRECTOR

Manuelle Freire

WORKSHOP COORDINATOR

Sylvaine Chassay

TECHNICAL DIRECTOR

Pascal Dufaux

PRODUCTION COORDINATOR
FOR THE ONLINE ARTISTIC
PROGRAMME

Sarah Wendt

WEBMASTER

Maximilien Briat Martin

PRODUCTION COORDINATOR

Iriana Rakotobe

PRODUCTION ASSISTANT

Laurence Yelle

DEVELOPMENT

COMMUNICATION

Pauline Barthe
Margaux Davoine
Stephanie Creaghan

Marine Villedieu

BRANDING, WEBSITE & DESIGN

Monargue Communication

ACADEMIC COMMITTEE

CO-CHAIRS

Christine Ross — McGill University
(Montreal, Canada)

Chris Salter — Concordia University/
Hexagram (Montreal, Canada)

MEMBERS

Pau Alsina — Open University of

Catalunya UOC (Barcelona, Spain)

Joel Ong - York University (Toronto, Canada)

Philippe Pasquier — Simon Fraser
University (chcouver, Ccmdolo)

Louise Poissant — UQAM & Fonds de
recherche du Québec Société et
culture (Montreal, Canada)

Bart Simon — Concordia University
(Montreol, Conodo)

Christa Sommerer — University of
Art and Design (Linz, Austria)

Jonathan Sterne — McGill University
(Montreal, Canada)

Marcelo Wanderley — McGill
University (Montreal, Canada)

ARTISTIC COMMITTEE

CO-CHAIRS

Erandy Vergara — Printemps
numérique (Montreal, Canada)

Alice Jim — Concordia University
(Montreal, Canada)

Caroline Andrieux — Darling
Foundry (Montreal, Canada)

MEMBERS
Sofian Audry - Clarkson University (N.Y. U.S.A.)

Skawennati Fragnito — Concordia
University (Montreal, Canada)

Bertrand Gervais — UQAM (Montreal, Canada)
Christiane Paul — The New School (N.Y., U.S.A.)

Cheryl Sim - Phi Foundation
(Montreal, Canada)

Tamar Tembeck — OBORO (Montreal, Canada)

Irma Vila — Open University of
Catalunya UOC (Barcelona, Spoin)

Soh Yeong Roh — The Art Center
Nabi, Seoul, South Kore



PRESENTATION

On behallf of Printemps numérique (Montreal
Digital Spring), our partner institutions, and
the organizing committee, we are proud to
present the ISEA2020 Online: Why Sentience?
proceedings. The 26th International
Symposium on Electronic Art is the first ISEA
edition to be held entirely online and will take
place in tandem with the second edition
of MTL connect: Digital Week (Printemps
numérique’s own online symposium), and
will act as the latter’s creativity pavilion.

We are living in unprecedented times—the
global COVID-19 pandemic, with its ensuing
social distancing measures, economic
shutdowns, sanitary rules and travel
restrictions—and as a result the planning
for the symposium was swiftly reconfigured
to produce what we consider to be its
most innovative iteration. The International
Symposium on Electronic Art belongs in the
digital space, where it can be accessible to
all regardless of zone or continent; it is not
only suitable but inevitable that the event
should move to an online platform, where
participants and presenters will reconsider
in a myriad of imaginative and surprising
ways the conduits of creative information
dissemination and exchange.

The online event will consist of four full
days of 12 hours of presentations on three
different live streams: 108 full papers, 96
short papers, 24 panels and 18 posters,
selected from nearly 1000 submissions from
58 countries. Our rich and interdisciplinary
programme continues on the weekend with
instructive workshops. In addition to this, ISEA
will be hosting an entirely virtual series of
exhibitions, based on the following themes
and their correlation with the symposium’s
throughline, Why Sentience? : Animality,
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The Ecosophic World, Politics of Sentience,
Matter’'s Mattering, The Planetary, Machinic
Sense & Sensibility, and Sentient Difference.
Happening in tandem with the online
offerings, ISEA will be physically present in
its host city, Montreal, with in-situ exhibitions
and performances at Les maisons de la
culture Claude-Léveillée, Janine-Sutto, and
Cote-des-Neiges. This hybrid programming
represents an exact reflection of our
current societal modus operandi : full online
connection, limited physical presence, for
the optimal reach and impact in our local
communities and those at large.

An extraordinary effort and help is required
in organizing an International Symposium
such as ISEA, especially during a global
pandemic. Printemps numérique would like
tothankErandyVergara,forherextraordinary
ability and leadership to guide the team
and work together with the Academic and
Artistic Chairs and Committees, specially
her behind-the scenes work managing
the content and form of ISEA2020 Online.
We also would like to thank the academic
chairs Christine Ros and Chris Salter, whose
insight and vision regarding the 26th
edition’s theme, Why Sentience, were both
essential and without comparison, as well
as Manuelle Freire, who all together curated
the impressive academic programme and
talks. Thank you the artistic co-chairs Erandy
Vergara, Alice Jim and Caroline Andrieux for
their rigorous yet open spirit in making the
final selection of ISEA2020’s Juried Selection.
A deeply appreciative thank you to the
ISEA2020 International Program Committee
(IPC) and Artistic Jury. Thank you to the ISEA
team for their invaluable work, patience, and
endless hours devoted to finding solutions
for unprecedented challenges, and for their



on-the-spot creativity and flexibility when it
was crucial to getting the job done: Pauline
Barthe, Maximilien Briat Martin, Sylvaine
Chassay, Stephanie Creaghan, Margaux
Davoine, Pascal Dufaux, Iriana Rakotobe,
Marine Villedieu.

We would also like to thank the supporting
institutions and various partners, without
whom the symposium would not be possible:
the Gouvernement du Québec (Ministére
de la Culture et des communications and
the Fonds d'initiative et de rayonnement
de la métropole), the Conseil des arts et
des lettres du Québec, Ville de Montréal,
Tourisme Montréal, le Conseil des arts du
Canada, le Conseil des arts de Montréal,
Patrimoine Canadien, NAD (Ecole des arts
numériques, de l'animation et du design),
Concordia University, Synthése, Destination
centre-ville, Reflector, ISEA International, the
University of Brighton, Maison de la culture
Claude-Léveillée, Maison de la culture
Janine Sutto, Maison de la culture de Coéte-
des-Neiges, Maison du développement
durable, Sensorium: Centre for Digital Art
and Technology (York University) le Consulat
de France, OFQJ France (Ofﬁoe franco-
québécois pour la jeunesse), Goethe-Institut
Montreal, Sporobole, New Media Gallery,
Manifestations Festival, Scopitone Festival,
Composite, Milieux Institute, ELEKTRA, Centre
PHI, Espace art actuel, Ciel variable and Esse.

Lastly, ISEA2020 would like to thank all our
participants, artists and scholars who
appliedtothe symposiumbackin December
of 2019 for your willingness to continue
to work with us and evolve with us as we
transitioned to the new online format. Your
understanding and capacity to adapt are
what made the symposium the success that

it is. Your generous and insightful reflections
on sentience proved more relevant than
ever in the face of the pandemic, and we
are eternally grateful for your contribution,
participation, and adaptability.

Mehdi Benboubakeur

EXECUTIVE DIRECTOR, PRINTEMPS NUMERIQUE
MTL CONNECTE - ISEA2020



PREFACE

In late August 2019, when the ISEA 2020
academic committee began discussing the
theme of “Why Sentience™? little did we know
how prescient the topic would become.
With the initial themes tossed around
- ‘animality,” “the politics of sentience;’
‘sentient  difference” and = ‘matter’s
mattering” - we were trying to capture the
significance of a broader symbiotic turn
taking place in the technoscientific arts,
humanities and social sciences — the term
that the late biologist Lynn Margulis used
to describe “the living together in physical
contact of organisms of different species.”
[1] Living together, however, involves sensing
together — where the etymology of the Latin
word sentientem signifies being “‘capable of
feeling,” not only for ourselves but also for
others. But we weren't wholly satisfied with
the theme of “sentience” alone — we sought
to turn it into a question to demonstrate
that living together as different species is
not easy, especially among entities and
things we wouldn’'t necessarily consider “like
us™ nonhuman animals, plants, bacteria
but also machines and the Earth itself.
By making sentience into the question of
‘why sentience,” we thus hoped to provoke
a debate around two core issues: (1) why
is sentience something that presently
occupies many artists, scholars and
scientists and, (2) what degree and nuance
of difference would a deeper exploration of
sentience imply?

This was in August 2019. One year later, we
are living through a triple catastrophe: the
novel coronavirus, the resulting economic
collapse and the worldwide unrest brought
upon by the exposure and explosion of
systematic racism, as well as gender-
based violence. These crises have resulted
in a major transformation of human and
nonhuman life, bringing the theme of ISEA
2020 into a new perspective. It is not that
the virus - an invisible entity that some 25%
of US citizens (CIS well as others) think has
been invented and planned by a worldwide
conspiracy but that has visibly wreaked
havoc across the world - is unprecedented.
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From the Black Death that eliminated at
least 60% of Europe’'s population between
1346-1353 and the 40-100 million lost during
the Spanish Flu, to 2003's SARS epidemic,
we as humans have long had to live with
the otherness of the bacterial and the viral.
As historian Mike Davis wrote with uncanny
foresight in 2005 in The Monster at our Door
, ‘Human-induced environmental shocks—
overseas tourism, wetland destruction, a
corporate ‘Livestock Revolution’, and Third
World urbanization with the attendant
growth of megaslums—are responsible for
turning influenza’s extraordinary Darwinian
mutability into one of the most dangerous
biological forces on our besieged planet.”
[2] What, however, is unprecedented
is the planetary scale and speed of
this entanglement of contemporary
conditions in  which socio-technical-
political-economic systems are so deeply
and fundamentally intertwined with and
influencing each other.

But what does this global crisis we are all
living through have to do with the theme
of Why Sentience? First, the “pandemic
condition” has demonstrated that viral,
machinic and terrestrial forces are indeed
symbiotic. For example, a May 2020 Science
article reported on a global “‘quieting” taking
place as the amount of “‘anthropogenic”
(humon mode) vibrations fell by almost
50% due to the effective shutdowns of the
world economy. Utilizing a network of 268
seismographic sensors in 117 countries,
geophysicists at Imperial College London
could observe a literal “‘wave of silence’
sweeping across the globe from China
to Europe to Australia to North and South
America as transport networks, football
games, air traffic and effectively stopped.
This near planetary reduction in noise
catalyzed by the global shutdown and
picked up by machine-automated sensors
thus shows the close coupling of technical,
natural and human worlds. Meanwhile, the
media has also been filled with stories of
renewal — the return of the natural world in
the canals of Venice, the purifying of air in



normally pollution-choked global cities or
the increase in birdsong, usually masked out
by the sound of transport infrastructure.

At the same time, if sentience signifies “the
ability to feel,” the crisis has also revealed
the inability to feel — to sense the plight of
others. As Davis argues, “The essence of the
avian flu threat .. is that a mutant influenza
of nightmarish virulence—evolved and now
entrenched in ecological niches recently
created by global agro-capitalism—is
searching for the new gene or two that will
enable it to travel at pandemic velocity
through a densely urbanized and mostly
poor humanity.” [3] The ingrained injustices
of the colonial past and the repeated
and acute amplification of these through
our pandemic present thus compel us to
address the hard questions asked by the
Cameroonian philosopher Achille Mbembe
concerning what he calls “the ordeal of the
world” — “Can the Other, in light of all that is
happening, still be regarded as my fellow
creature? When the extremes are broached,
as is the case for us here and now, precisely
what does my and the other’s humanity
consist in? The Other’s burden having
become too overwhelming, would it not be
better for my life to stop being linked to its
presence, as much as its to mine? Why must
|, despite all opposition, nonetheless look
after the other, stand as close as possible to
his life if, in return, his only aim is my ruin?” [4]

These questions are not the usual bill of fare
for ISEA, which has long been focused on the
relationship between technology and the
arts. Indeed, in these proceedings you will
find this focus again — along with perhaps
something new: critical positions in race
and anti-racism studies, queer studies and
disability studies, Indigenous knowledge,
eco-criticism, reflections and interrogations
of the histories and geographies, places
and non-places, temporalities, processes,
and residual colonialisms of sentience
through an international cross section of
current explorations in the media arts and
technological aesthetics. As philosopher

Bernard Stiegler (1952-2020), the great
pharmacologist of technology who recently
left us, argued: now is perhaps the time to
think as a form of healing.

Like most cultural events in 2020, ISEA 2020
is thus both a response to crisis and an
experience with a not yet realized imaginary.
Experience here is used in the French sense
of the word: as both an experiment, an
attempt and an experience . Through these
contributions from scholars and creators
from across the world, it is our hope that
the question of why sentience - of not
only sensing the world but also acting with
it — can be a response to our more than
uncertain future.

Christine Ross
MOGILL UNIVERSITY

Chris Salter
CONCORDIA UNIVERSITY

NOTES

] Margulis, Lynn. The Symbiotic Planet: A New Look at Evolution.
New York: Basic Books, 1988, 3.

[2] Mike Davis, The Monster at our Door: The Global Threat of
Avian Flu. New York/London: New Books, 2005, 25.

[3] Davis, 26.

[4] Achille Mbembe, Necropolitics. Durham: Duke University
Press, 2019, 2-3.



SUBTHEMES

Animality

Animality treats of the non-
human and beyond human
senses, of expanded notions
of aliveness, panpsychism
and hylozoism in species
other than the humans of
ISEA2020. A few non-humans
are accepted at ISEA2020,
just not as presenters.

The Ecosophic
World

The theme Ecosophic World
proposes explorations

of sentience understood
within the entanglem ents
of scientific, environmental,
and multispecies
ecologies, and their current
crises. Case-studies of
symbiotic and expanded
ecosystems, both natural
and human-made will be
explored in 10 different
sessions at ISEA2020.
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Machinic Sense and
Sensibility

Machinic Sense and
Sensibility saw a great
deal of proposals about
the autonomy and agency,
and even intentionality of

robotic and digital creations.

Presentations in this theme
take on both the sentience
of machines and sentience
through machines.

Sentient
Difference

Sentient Difference shines a
light on ways of navigating
the social, natural and
materials worlds that

go beyond or against
normativity in regards to
race, gender, queer and
trans, and (dis)ability.

Matter’s
Mattering

Matter’s Mattering brings
forward the tangible,
materials things of
sentience: the bodies,
circuits, infrastructures,
matter, how they come

to be and the place they
take in modalities of
engagement and sentience.

The Politics of
Sentience

The Politics of Sentience
was tackled by some of the
most critical scholars who
will present their takes on
the post-truth, post-sense,
sensorization, surveillance,
racism, weaponization,
control, inequality, re-
bordering, capitalism,
neo-liberalism, other isms
and the institutions of
knowledge creation and
management of today.

The Planetary

The Planetary: few but
worthwhile proposals
rethink the global to
reaffirm, through creation,
the aesthetics of sharing

in the global currents and
streams of the natural
elements, shared resources,
beneath and above

this planet’s surface.
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Sentience as The Antidote to Our Frenzied Mediated Selves

Alexandra Bal
RTA School of Media, Ryerson University
Toronto, Canada
abal@ryerson.ca

Abstract

How did we become a species willing to poison the environment
that sustains us? Perhaps, the answer lays in a long history of
anthropocentric cultural narratives, that gradually drove many
westerners towards sensory and somatic illiteracy, and deeply
disrupted our relationship to sentience.

Sentience is a form of sensory awareness that is deeply em-
bedded within our bodies. It simultaneously facilitates internal,
social and spatial non-verbal communication; allowing awareness
of one’s self, others, and of natural sentient eco-systems. Born a
sentient being that thinks, feels and senses through the body,
westerners are acculturated to become rational beings that ignore
their sentience.

This article explores some of the ecosophic dimensions of sen-
tience. It retraces how anthropocentric culture, which developed
at the intersection of multiple histories and forms of cultural
colonization, has progressively remapped sensory perception with
mediated simulations, and profoundly altered our perception of
reality. In this process, we grew increasingly blind to the complex
needs of our natural sentient environments.

As simulation and data supersede sentient reality, we are be-
coming disembodied frenzied selves, unaware of the toxicity we
bring to our environment. Sentience seems to be the antidote to
the internalized western techno-anthropocentric norms fabricated
over millennia of sensory oppression.

Keywords

Sentience; Sensorium; Colonization of the senses; Sensory
literacy; Anthropocentric culture; Indigenous self; Spatial
communication; Rewilding; Universal Recycling.

Introduction

Sentience is a form of sensory awareness deeply embedded
within our bodies. It is demarcated by our relationship to
space, which plays a much more fundamental role in iden-
tity formation, and consciousness, than we tend to realize.

Psychologists consider human behaviors to be derived
from coexisting patterns of interactions, between the indi-
vidual and the environment. They make up a "dynamic
field", in which the state of any part of the field depends on
every other part. [1] Hence, our consciousness is formulat-
ed by interrelations, which are taking place within the body
and within the spaces we inhabit. [2]

Sentience is the communication tool of these intercon-
nections. It simultaneously facilitates internal, social and
spatial non-verbal communication; allowing awareness of
one’s self, others, and our natural sentient eco-systems. It
is the way to become aware of the environment that sus-

tains us, and to gage our own influence on other sentient
lifeforms.

Like breathing, sensing is an unconscious process. When
we become aware of its power, we can use it to read the
subtle “flow” of space, its invisible order. [3] The earth is a
perfect example of this flow. It is always in flux: the wind,
rain, and other elements continuously affecting it. The flow
of space seems chaotic, as the order it contains can only be
experienced and sensed. [4] This flow is called smooth
space. It is the medium of “difference”, a real system of
differential relations that create actual spaces, times, and
sensations. [5] Difference is the language of sensory expe-
riences. It is tactile, haptic and sonorous.

As the pre-language experience of sensations, sentience
can access “poetic space”, the metaphysical quality of the
world. [6] It is a deep form of embodied hearing that
reaches beyond words, a type of “exposed hearing”. [7]
Western science is beginning to demonstrate something
fundamental to indigenous sciences: we share this primor-
dial form of hearing with all lifeforms and the cosmos.
[81.[9]

Even though rarely rendered explicit, we communicate
and learn considerably through our bodies. Non-verbal
communication is predominant in human interactions. [10]
A phenomenon that is not limited to humans. [11]

Consequently, it does not seem far fetch to consider sen-
sory experience as the vocabulary of a universal sentient
grammar. Not a grammar existing within the cognitive
structures of thoughts. [ 12] Instead, an embodied pre-
language mechanism necessary to feel and sense the world.

This sensing, the “bodily ways of gathering infor-
mation”, is profoundly involved with a society’s episte-
mology, the development of its cultural identity, and its
forms of being-in-the-world. [13] The way a culture de-
fines sensorium is one of the most basic elements of mak-
ing ourselves human. [ 14] Since understanding of this
sensory apparatus is culturally constructed, societal biases
can recalibrate our understanding of sentience in unique
ways.

Regrettably, a long history of anthropocentric narratives
has deeply disrupted western awareness of sentience. As
anthropocentrism developed, westerners became increas-
ingly somatic and sensory illiterate. Most urban humans no
longer use their senses to be aware of smooth space. In-
stead, they use various technologies to read the terrain of
data embedded in augmented spaces. As the natural world
is increasingly understood through the lens of mediation
and data, it has become incomprehensible to many.
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Countless individuals, localities, cultures and countries
do not abide by these ideals. Numerous cultures never
stopped being cognisant of the importance of the senses.
[15] Perhaps, by looking at sentience in older cultures, we
can regain some insights on the importance of understand-
ing ourselves and the environment in a non-
anthropocentric way.

Sentience as Embodied Consciousness

First humans developed nomadic cultures rooted in their
relationship to the natural world. Their survival in the wild
depended on being in sync with the rhythms and cycles of
nature’s eco-systems. Their heightened senses allowed to
read subtle changes in the air that could announce forth-
coming weather, food or danger. Human consciousness
emerged from both sentience, psychological processes and
reason. [16]

In many parts of the world, humans are still deeply con-
nected to this primordial mode of perception, a sensory
way of being embedded within the land. [17] Hinduism is
an example of such a culture. As one of the most ancient
belief systems in the world, it echoes what first humans
recognized: that we are part of a natural sentient eco-
system, and of a cosmic unity built on interrelations. [18]
In Hinduism, the five elements - space, air, fire, water and
earth - create a web of life that is shown forth in the struc-
ture and interconnectedness of both the cosmos and the
human body.

Hinduism celebrates diversity and plurality. As a result,
there are many different Hindu traditions, rituals, cultures,
and practices. Nonetheless, they share a common notion of
Brahman, the true reality of things. It is a sort of cosmic
unity that is shapeless, genderless, and bodiless. Sentience
is the only way to perceive Brahman, it cannot be de-
scribed, only experienced. All of nature is part of Brahman,
as such humans must be at peace and in balance with na-
ture.

Many indigenous cultures still consider spirit to be em-
bedded in the land. Deeply listening with the body is es-
sential since: “it is not people who are the best storytellers:
the birds, the animals, the trees, the rocks, and the land,
our mother, have the most important stories to tell us.
These stories exist in place”. [19]

Today, Eco-centrism is a philosophy reviving sentience
in western culture. Founded on the ancient idea of unity in
diversity, it places intrinsic value on all living organisms
and their natural environment, regardless of their perceived
usefulness or importance to human beings. It celebrates
and respects pluralism, diversity and differences between
people and nature’s eco-systems. Eco-centrism is emerging
as a potential alternative to the Anthropocene culture that
is driving us towards our own extinction.
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Anthropocentric Colonialist Mono Culture

Anthropocentrism is recognized as the “dominant view” in
the history of Western culture. [20] It has facilitated the
progressive degradation of humans’ relationship to the web
of life. In its place, it introduced human social hierarchies
and systems of control. Anthropocentrism is constructed on
a pyramid of needs, with man at the top, superior to wom-
en, themselves superior to animals, and plants. In this hier-
archy, self-interest is at the foundation of morality. [21]
Thus, personal needs give the right to control or take ad-
vantage of those lower on the pyramid.

Anthropocentrism had a profound influence on our un-
derstanding of sentience. Born a sentient being that thinks,
feels and senses through the body, we are acculturated to
become a rational being that ignores his/her sentience.

There is much debate as to when Anthropocentrism
started. Very likely, it initiated at different times, and in
different places. Some consider the mid 20™ century as its
starting point, while others date it to the beginning of farm-
ing. [22] Others recognize anthropocentrism as profoundly
grounded in western theology, often seen as the source of
modern environmental problems. [23] Undeniably, in Eu-
rope, the catholic church perfected and imposed anthropo-
centrism through religious narratives interwoven in west-
ern visual culture, science and medicine. Nevertheless,
anthropocentrism did not start with Christianity, it is the
result of multiple histories and eras of colonization.

A Very Brief History of Oppression

Western history is littered with tales of conflicts between
empires over territories. Nevertheless, when nature is con-
sidered sentient, it becomes evident that it was the first to
be colonized through the gradual control of its space.

As humans moved into cities, they stopped sharing
space with nature, instead, they began to control it. Over
time, as social hierarchies emerged, space became a con-
duit for meta-narratives and part of power relationships. It
became a system of discipline. [24]

In addition to farming, with these social hierarchies, the
Anthropocene was beginning to take shape. The transition
from foraging to states and empires precipitated new social
and political environments. The states born out of the Neo-
lithic revolution, such as those of Ancient Egypt and Mes-
opotamia, were theocracies, with heads of state playing
dual roles of political and spiritual leaders. [25] Giving
leaders the status of a god insured the stability of their
social system. It also justified the control they exercised
over the population.

The first recorded law system, the Babylonian Code of
Hammurabi, reinforced these hierarchical power relation-
ships. Embedded in law, was a culture of control and vio-
lence against slaves and women. [26] As Leanne Simpson
explains regarding North American indigenous women
who are working to preserve their culture: "The violence
against women and the violence occurring against Mother
Earth are also directly connected. Haudenosaunee plant-
ing ceremonies acknowledge that the women are the seed —



the connection between the Creator and Mother Earth."”
[27]

There is a strategic reason for this unending tradition of
violence. Demonizing and oppressing women was an im-
portant step in stopping the transmission of local culture to
the next generations. For colonial social hierarchies to take
hold, local cultural norms, knowledge and traditions had to
be invalidated, if not eliminated. These were usually
transmitted by women, who did so by learning from each
other, and passing on knowledge through experiences,
from neighbor to neighbor, and mother to daughter. An-
cient European healers and holder of the local culture were
called "wise women" by the people, witches or charlatans
by the authorities. [28] .

The middle ages’ European inquisition served to execute
wise women. Witch-hunts were forms of genocide de-
signed to silence European indigenous knowledge. The
church enslaved people by taking away their ability to live
autonomous lives. Without access to local indigenous
knowledge, people were obliged to increasingly depend on
the church. Women were replaced with church trained
doctors, promoters of anthropocentrism. [29] These doc-
tors promoted an oppressive mono-culture of indifference.
They did so by transmitting anthropocentric myths through
their medical practices.

Myths as Apparatus of Control

Since the beginning of humanity, myths have had for man-
date to help us reflect on and understand the present
through the wisdom of our ancestors. Myths and spirituali-
ty are both important cultural narratives that provide an-
swers to the meaning of existence.

The first humans most likely had individual spiritual ex-
periences through time in nature. Their spiritual narratives
probably reflected their connection to the environment and
transmitted the importance of the body and space as tools
of perception.

Human spirituality transformed into religion as humans
adapted to new urban situations. Like spirituality, religion
developed as a mean to lessen the fear of dying and under-
stand the meaning of life, but it included new mandates
related to social order and urban life.

The organized religion, that emerged 11000 years ago,
brought new cultural narratives that stabilized new social
orders. [30] Worldwide, religion became an apparatus of
control, as virtually all ancient state societies and chief-
doms co-opted collective religious belief to bolster them-
selves. [31]

Political objectives began to reshape myths. The ancient
Egyptians, the Greeks and later the Christians transformed
myths, from ethical messages regarding fluid human exist-
ence into messages of territorialisation of time, space and
behaviors. Over time, people began to forge their lives on
the values of these mythical systems.

The infiltration of platonic control in western myths
meant that stories began to teach us to mistrust our senses.
Plato’s Allegory of the Cave suggests that both the senses
and visual representations create worlds of illusions. [32]

Neither could show reality, no longer a reference to the
natural world, but as another realm of “pure beauty and
form” inaccessible to humans. Consequently, our embod-
ied sentience lost its spiritual purpose and the rational for
anesthetizing our senses was born.

Christianity pushed this sensory negation further by val-
uing reason and ostracizing women's carnal knowledge.
[33] The story of Adam and Eve tells us that listening to
women has dangerous consequences. It also asks us to feel
ashamed for existing within the flesh and within nature,
and to repudiate sensorial knowledge equated with savage-

The negative connotations of the snake presented in the
myth is a refutation of the cyclical nature of life. Common-
ly, in many non-western traditions, the serpent often repre-
sents immortal energy and consciousness engaged in the
field of time, constantly throwing off death and being born
again. [34] This immortality was also part of early Europe-
an indigenous spirituality. The idea of universal recycling
integrated death and eternity in the web of life and its cy-
cles. Nothing ever died as it fuelled the birth of something
else, everything was eternally part of the land. [35]

These universal recycling ideals were a blatant contra-
diction to church teachings. They left little room for fear-
ing death, a necessity to make people abide by the rules of
the dualistic moral code: the “colonialist good” versus the
“evil other”, as a determinant for living in an eternal para-
dise or hell.

Religious myths asked us to stop living in the moment,
and to stop sensing the infinity of our localities. Instead, it
requested us to freeze our “self” in sanitized, disembodied,
delocalized and dualistic versions of ourselves. By accept-
ing these myths, western culture embarked on a quiet jour-
ney of sensorial genocide. Our reason became a dominant
voice of internalized fear, criticism, denial, and oppression
of our sentient being.

As a person failed to meet the church's standards, shame
and guilt grew, and the fear of being stigmatized created
the need to hide elements of the self that are “faulty” or
could be judged negatively. [36] Anthropocentrism shares
with the church this approach: it oppresses people by mak-
ing them feel shame and guilt.

Eventually, western church science and medicine coex-
isted with religion as some of the dominant transmitter of
anthropocentric narratives. [37] Progressively encoded in
all societal systems, anthropocentric coercion became
increasingly internalized.

Sentience as Madness

Difference became considered a pathology. “Difference”,
both as Deleuze’s flow of space and in its broader senses
of all ideas, cultures and forms of beings, was abolished
from social life. Difference was relegated to stereotypes of
illness, madness and/or stigmatized as abnormalities to be
feared and eliminated. Hence, embodied awareness became
considered a form of madness. [38]

In its pursuit for control, it is the foundational
knowledge of sentient life itself that European anthropo-



centric narratives almost destroyed. Sentience became
associated with disease. The way water became despised
typifies these destructive tendencies. According to Aborig-
inal women, water is not only essential to life, health and
healing, it is life itself. Water is sentient and forms rela-
tionships, it can heal and is essential to both physical and
spiritual life. [39] During the 15" century, European urban-
ization disregarded the importance of clean water. Water
became so polluted that it brought illness to many cities.
Europeans blamed water, instead of their own actions.
Water then became feared and seen as an enemy, to be
avoided at all cost. [40]

Western Science as Gatekeeper of Culture

By the seventeen century, somatic illiteracy became com-
mon to modern Western society, the contribution that the
body makes to everyday experience going largely
unacknowledged. When philosopher Margaret Cavendish
articulated that, just like the mind, the eye, ear, nose,
tongue and all the body had knowledge, main stream phi-
losophers of the time ignored and dismissed her as mad.
[41]

This was reinforced by Descartes’ famous sentence: “I
think therefore I am”. Additionally, Descartes’ scientific
method provided European culture with a process by which
to control the flow of knowledge. This made it possible to
formally validate, or reject, certain forms of narratives.

The age of enlightenment dimmed sentience. Ever since
Descartes, western society has been plunged in a “Carte-
sian anxiety”. [42] An examination of the world as sepa-
rate from ourselves. This fear has contributed to our be-
coming disciplined version of ourselves, learning to self-
censor our senses and to fear difference which could bring
about loss of control.

We became increasingly dissociated from our body.
Western science passed off this pathological dissociation
as completely normal and unavoidable. [43] Nevertheless,
dissociation from our embodied sentience is a form of deep
trauma.

Our traumatized western “self” went in a state of freeze
response. As we lost the capacity to read body language, to
sense and to feel empathy, we became unable to recognize,
or react, to the signs of our own embodied oppression.

With modernity, social planners, politicians, and leaders
of various industries came to believe that they could re-
model and subsequently remake society according to scien-
tific and rational principles. The uniqueness of the individ-
ual was negated in favor of statistical averages, humans
became seen as abstractions, homogenous social units to be
managed and manipulated. [44] This, and the emergence of
mass media, set the stage for the existential and environ-
mental crises we are now facing.

Mediated Sensory Anesthetic

Media played an important role in the colonization of our
sentience. A process that began when the first humans
began to mediate cultural transmission. Human-made sym-
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bolic representations of social rituals, that are ordered and
disciplined, gradually replaced the experiences of an un-
predictable, dynamic, natural and poetic space. [45]

This process began with some of the oldest recorded
narratives, cave paintings. The flickering lights of fire
would have animated the depiction on the walls. As memo-
ries of a previous time or a depiction of the dreamland,
these narratives simulated another time and space. Through
these experiences, first humans mentally travelled to virtu-
al spaces. This simulation of reality began a process of
remapping sentient earth into a terrain of delocalized sym-
bols, which will eventually lead to the simplification of our
relationship to the environment.

With urbanization and the loss of embodied personal re-
lationships to the land, sensory information became in-
creasingly described in a medium, instead of experienced.
Visual and written culture became a dominant form of
storytelling, increasingly carrying static representations of
cultural and social meaning. [46]

Without orality, cultural myths stopped to evolve or
adapt to their contexts. The environment began to be un-
derstood as timeless frozen images and virtual mental con-
structs. The spirit of the land was lost, religious things
(such as a bible or a temple) became sacred instead. [47]
Those who could control the recording of their stories,
gained a place in history and began to reshape humans’
understanding of reality.

The human worship of images of gods embedded in gi-
ant monuments, signaled this significant shift. Spirituality
and meaning were no longer tied to embodied experiences
of the land, they had become related to the worship of
representations.

However, for Plato, images were misrepresentations of
reality that needed to be controlled in order not to misguide
the population. [48] The political manipulation of mediated
message for social order became explicit.

As we know today, we learn about social systems
through patterns of interpersonal nonverbal communica-
tion. [49 ] By increasingly focusing the mind on mediated
narratives, we lost the capacity to consciously read the
world through our sentience, and we became unaware of
the oppression and social control embedded in non verbal
forms of communication. As Desmond Tutu once said:
“When the missionaries came to Africa, they had the Bible
and we had the land. They said, 'Let us pray.’ We closed
our eyes. When we opened them, we had the Bible and they
had the land”. Colonialist strategies perfected the aesthet-
ics of non verbal oppression, which became embedded in
the body, affecting spatial, social and interpersonal rela-
tionships in intricate, yet, invisible ways.

By the 19th and 20th century, mass media had become
another important apparatus of social control. As Western
cities became societies of consumption and spectacles,
media increasingly promoted “being” as “having” and
eventually “appearing”. [50] Individuals were progressive-
ly reduced to the role of performers. [51]

Space’s social dimensions were compartmentalized.
Public space became seen as a stage, individuals simulta-



neously being actors and audience. Only within private
space, or one could argue only within the privacy of the
mind, could individuals be themselves and get rid of their
societal role. [52]

Mass media such as radio, and later television, became
windows into other spaces. Through them, we created
conceptual frame structures to understand society. [ 53]
These structures function like mental pictures of what
should be a “perfect” life.

The environment itself became a conceptual frame with
no depth nor sentience. The environment was reduced to a
thing for humans to re-shape, without any insights into the
consequences these actions would have on its invisible
eco-systems.

But smooth space isn’t just a system of communication,
it carries life itself. As anthropocentric approaches denatu-
ralized life and nature, gradually mechanized and con-
trolled them, westerners created increasingly toxic envi-
ronments. [54] As demonstrated by 20" century buildings
that made people sick, we forgot that humans are vulnera-
ble to the invisible qualities of the space they inhabit.

Frenzied Mediated Selves

Contemporary western tools of perception have adapted to
a human consciousness that exists in hybrid techno-natural
spaces. We increasingly make sense of the world through
mental processes that dance in these mediated spaces. We
exist in a frenzy of online social performances and simu-
lated realities, constantly moving from one network node
to another. As our mobile devices reconfigure our modali-
ties of perception, mediated narratives are increasingly
mistaken for reality.

This flood of disembodied connections affects the de-
velopment of the self in many ways. Our identity now
includes mediated networked selves. [55] We accept that
we share technological eco-systems with simulations and
machines.

We have reached a time when the body is often seen as a
mere container for information and code, which are more
important than the material. [56] Mobile sensors, data sets
and algorithms are essential to read the invisible data em-
bedded in the technological eco-systems we now inhabit.
Nonetheless, they reinforce our sensory anesthesia and cut
off access to the embodied intelligence of our sentience.

This disembodied and delocalized life is useful to ad-
vance anthropocentric colonization to its next frontier:
interstellar space. From a perspective where the body is
only a vessel, a technology that can be replaced by another,
a consciousness can travel to places like Mars, and colo-
nize the universe by filling it with disembodied human
consciousness. [57]

Nevertheless, while we can pretend to live in our minds,
our mental health is intricately embedded in the vibrancy
of our bodies and our environments. Moreover, individuals
without sentience can become toxic, as their sensory anes-

thetic prevents them from appreciating the destructive
impact of their way of life on others.

The extensive time spent in online spaces, has opened
the door to dangerous toxic consequences. We are losing
the ability to be mentally alone and present within our
bodies. [58] As a result, alone time often translates into
vicious cycles of hyper-focused thinking, which turn our
minds into echo chambers, where ideas feedback upon
themselves. The toxicity inherent to media frenzies can
become our mental reality. When our anxieties and other
negative thoughts and behaviors are blown out of propor-
tion, we turn into frenzied selves. We fear embodied soli-
tude, yet, it is the pathway to energize and restore our
health, and to rediscover sentience.

Conclusion

We easily forget that if anthropocentric messages dominate
our media landscapes, they are not reality, but ideological
tools designed to keep us overwhelmed.

We can choose to believe the reductive anthropocentric
narratives, which suggest humans must intervene, and take
control of people and nature, reshaping it even further. We
can continue to consume media that distribute gloom and
doom stories and reinforce the shame and guilt complex
inherent to Anthropocene oppression.

Or we can choose to participate in a new eco-centric
narrative, which focuses on the power of the individual and
nature to heal themselves. The “Recoverable Earth” narra-
tive is a story of socio-ecological recovery and wellness,
that promotes cultures of self-discovery, environmental
recovery and restoration. [59]

Our challenge is not so much to seek ever more sophisti-
cated technological solutions to existential and environ-
mental problems, as it is to re-establish a moral, emotional,
and perhaps spiritual, relationship with the biosphere: liv-
ing with empathy and consciousness, with respect for the
land, the plants, the animals, and people. [60]

Sentience seems to be the antidote to the internalized
western anthropocentric norms fabricated over millennia of
colonialist oppression. It accesses what some call our in-
digenous self. [61] This part of ourselves lives deep within
our body, appearing when we enter natural spaces and
leave behind urban spatial conventions. It is the part we
need to rewild ourselves and nature.

Rewilding ourselves, by rediscovering our indigenous
self, is not an act of cultural appropriation, but a deep per-
sonal journey into our own body and, when possible, an-
cestral knowledge, to revive the language and culture of
sentience. This to recalibrate our urban frenzied mediated
selves towards a more balanced and healthy techno-
sentient understanding of ourselves, that has regained the
empathy and emotions we need for a healthier and bal-
anced coexistence with sentient earth.
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Abstract

During ISEA1995, the Tunnel Under the Atlantic presented an
artwork that Maurice Benayoun conceived at the time as a
manifesto supporting virtuality as a medium. 25 years later, we
propose a new understanding of the work and its emergence along
with a reconfiguration of the ontological status of contemporary
media art. Rather than mere object, as defined by normalized code
of representation, the artwork can now be characterized as a subject
with operational sensitivities that allow complex reactive
behaviors. Real-Time processing of information has played a
major role in this mutation. Virtuality - understood as design of the
potentialities of the work - sensors and other input devices keeping
the work aware of the existence of its ‘public’ and environment
seem to have converted the interactive artwork into a sentient
entity, empowered with perceptive functionalities and new
cognitive capacities: memory, artificial intelligence, and
intentionality. This transductive process leading to the evolution of
the original art-object into the art-subject announces an expansion
of what is considered the artwork’s milieu and potentiality. More
recent works of Benayoun help us to envision the next steps in this
evolution: opening the ontology of art further towards its
subjective capacities and possible dynamic implications in society.

Keywords

Virtuality, Virtual Art, art-subject,
transduction, individuation, blockchain

Tunnel, EEG,

Introduction: The Tunnel

1995, ISEA Montreal. In the lobby of the Museum of
Contemporary Art, visitors are digging. They are virtually
digging the Tunnel under the Atlantic. [1] They are digging
into culture, the past culture of France and Canada. 6000 km
from Montreal, in the Pompidou Centre, Paris, another two
meters in diameter-pipe is plugged in the ground, in the
direction of Montreal. The visitors were digging in the
opposite way. The Virtual Reality (VR) material to be dug
was not the geological strata of the ground underneath the
Atlantic Ocean. They were pictures, converted into blocks
of virtual marble. When dug, they revealed veins that were
actually fragments of the original image: paintings, maps,
drawings, signs. If diggers could talk to each other from both

sides of the Atlantic, they could see each other. It took five
days before the first visual encounter. We could see the
video of the other, at the new end of the freshly dug tunnel.
“I can see you! You are dressed in red with a white collar!”

Figure 1. The Tunnel under the Atlantic, M. Benayoun, sept 1995.
Top: in the Contemporary Art Museum, Montreal, ISEA1995

Bottom: in the Pompidou Center, Paris (© Benayoun M.)

The first dialogue was not a message of the utmost
importance transmitted from an emitter to a receiver. This
was the time of the beginning of the “phatic era” [2], when
the phatic dimension of communications was going to
replace proper content. At the dawn of the Web, getting in
touch, seeing each other, talking to each other was becoming
the core of mediated communication. The history of social
media will confirm later what the Tunnel under the Atlantic
was offering: the experience of emotionally intense
communication with no message other than its
performativity. The work was drawing the public’s attention
to a significant social change derived from the specificity of
the so-called communication highways (Figure 2). [3]
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The Tunnel was a significant move in the field of VR
applied to Art. Many witnesses identified a series of
premicéres in the technological and aesthetic aspects of the
project: the first intercontinental virtual environment, the
first video in a shared VR, the first spatialized sound,
generated music, real-time automatic mixing, virtual
director producing a machinima, and first virtual librarian...
Even though some of these claims can be debated, we may
consider that something was pushed to its extreme
boundaries.

All the work, in spite of its multiple layers, is a sentient
entity. A new species that exists only in the realm of art.
Most of the “organs" of the work responds to their
ecosystem. Its relation to the public, the diggers, determines
most of its behavior, as well as its appearance. Beyond only
acknowledging the existence of the digger, the work
interprets one’s actions, one’s interests, intentions, and
motivation. Observing the digger’s behavior, the Tunnel
offers a responsive architecture with bespoke content. It
builds another layer of meaning made possible by the
“chance meeting” of an author’s driven adaptive
environment and its public: the visitor’s experience triggers
reactions from the artwork, and these reactions have been
intentionally planned by the author. The work becomes the
footprint of the visitor’s experience). One can refer to this
situation as a form of “dialogue” - not only the dialogue
between two people, the artist and the spectator, but the
equivalent of our relation to nature, our ecosystem. A
complex evolving relation made of trial and errors, building
a mutual understanding that allows the artist’s intentions to
become visible thanks to the visitor-behavioral questioning.
Something with explicit intentions that feeds the audience
sense-making.

At a time when VR was closer to simulation, the “visitor”
of these worlds used to be like tourists discovering an
uncharted territory with a specific culture. The Tunnel didn’t
want to offer a preconceived, prebuilt architecture. The
architecture had to be the footprint of the “experience”;
more specifically here the experience of meeting. Each
segment of The Tunnel kept the shape resulting from the
digging process, like the Jurassic mud preserving the trace
of the late dinosaur. The path of the digger is converted into
an architectural semantic space, at the same time
construction and memory. Although the content waiting for
revelation inside the marble-like blocks of images is
structured around the digger’s behavior.

The Tunnel integrates complex forms of agency based on
user’s behavior analysis and qualitative structured response.
It uses an intrinsic and extrinsic knowledge to build a form
of dialogue far from the usual pre-structured content
offering. This is achieved through a piece of software
created for the Tumnel called “le GADEVU,” a cryptic
reference to the Quebec expression: “C’est arrangé par le
gars des vues” (“it has been arranged by the film maker in
order to get a positive outcome”) - the “guy” in charge of
organizing the content in order to provide a more specific
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content to each Tunnel’s visitor. This neural-network

Figure 2. Article in the French national newspaper: “The digging of

Tunnel under the Atlantic just started in the Pompidou Center”
approach would later evolve to become a more ambitious
research project, the “eGonomy” maieutic engine: a
technology to find the picture you look for without asking

for it, and without even knowing that it exists. Maieutic here
comes as a reference to Plato/Socrates’ method that also
refers to “Gnothi Seauton”, “know thyself”. [4]

The continuous transformation of the Tunnel, following
the traces left by the previous diggers, reflects an
ontogenetic process of the work whereby it comes into
being. The art continuously evolves from the processual
nature of its generative capacities. The generative capacities
of the Tunnel derive from the sophistication of its real-time
data processes and the intentional behaviors, by which it can
be situated along a trajectory of processual paths in complex
experiences in art and other symbolic fields - contingent
with our technological evolution and advancing from real-
time technologies. These contribute to some fundamental
changes in the art, eventually leading to what we
characterize as a significant art-ontological shift. What
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evolves is not only the specific environment of the
experience, shared between audience-participants in
Montreal and Paris in 1995. The Tunnel also reveals an
evolvement in art’s ontological status in the world related to
advancements in sensitivity.

With the Tunnel as an example, we wish to propose an
ontological shift in art - one which we describe in a
transductive perspective from the art-object to the art-
subject. This shift, as we elaborate on its stages and
implications for art in this paper, seems to be partially
triggered by the introduction of sentience as the artwork
feature. Today we may wonder, if the work starts feeling, it
may start thinking. [5].

Considering the novelty and the apparent complexity of
some key features of the Tunnel, we suggest the starting of
a new taxonomy of media art practices. The real-time
construction of the tunnel and the general virtualization of
its continuous actualization lead us to reconceive the way
we analyze and describe similar art endeavors. The
transductive perspective, which we develop from the theory
of Gilbert Simondon, spurs a way of thinking about
technological art processually and contingently with its
associated milieu, publics, and society. This approach
rejects the art’s imposing of form as well as its
categorization by genre or technical specifications. It
involves an alteration in how we think about art and how we
understand its modes of existence and modes of implication
in the world.

Real-Time, Virtuality,
and the art-ontological shift

During the past decades, scholars have been trying to put
words on the evolution that affected contemporary society
in general and art practice in particular. The desire was to
identify a linear process that would have funneled the
apparently chaotic stream of art experiments and innovative
artifacts in relation to media technologies. Historians have
identified mutations going from figuration to abstraction,
from static to dynamic, from reality to the virtual. Paul
Milgram’s linear model of the reality-virtual continuum [6],
as well as others based on a continuity between the physical
and the virtual, doesn’t apply to the systemic mutations that
involve a large range of parameters, even if some of them,
like the digital, come at once with different masks.

This chapter tries to identify the major factors of the
digital shift in art making. It may propose a new analytic
understanding of contemporary art practices that goes
beyond the specificity of related technologies.

Real-Time

We’ll start with the notion of “real-time” and its avatars and
the role real-time has played in the evolution of the arts from
the 19th to the 21st Centuries, starting even before the actual
use of the terms. Nobody used the expression “real-time”
when performers in theaters and concert-rooms were

producing a spectacle that the public could enjoy,
immediately. In fact, the “live” performance is so close to
the experience of real life that it doesn’t challenge the
question of Time. The observer just sees the similarity with
real life. It is commonly admitted that the expression real-
time (now often spelled “realtime”) came from the computer
simulation engineering field when the output is produced at
the time the spectator can see it without noticeable delay.

Understanding the importance of live/real-time, the first
question to wonder about could be: How the spectacle or the
artwork is produced at the time it is experienced by the
public? (Figure 3)

Process: If we list the processual paths that allow real-
time experience, we can observe that the duality
presentation/representation helps us to understand where the
break in history happened. Live performance vs cinema.
Physical presence of the actor vs recorded image.

Nature: we can categorize the transmission of visual
information according to the different technologies
employed: Natural (light waves through atmosphere),
Optical (deviation of the light wave through reflective,
diffractive or refractive device), Chemical (Cellulose
acetate, silver salts), Electronic (analog electric signal), and
Digital.

Signal: the signal is either continuous, sequential
(cinema stills, 24/sec), linear (frame and fields of video
signal), discrete (bits, digits, and pixels).

Recording: On the other hand, the mirror requires the
physical presence while presenting an image. Cinema is
recorded and is therefore not “real-time,” but television was
a real-time form of representation (in the 1930s) before
being recorded at the end of the 1950s. Waiting for the
electronic analog recording (Ampex), we used to shoot the
TV screen or the video monitor with a film camera - usually
16mm.

This categorization reveals two facts: An attempt to find
in the representation this very property of the physical
world, which is its ability to be experienced through real-
time perception of its phenomena. Representation (e.g.
image, artificial sounds) converges with the presentation of
the physical world in offering the visitor an immediate
experience.

Figure 3. “real-time” medias
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Real-time processing, which has become possible with
digital production of the artwork, allows additional features
like: generativity, interaction, virtuality, and immersion that
were previously impossible in the realm of image
production.

Virtuality

If the real-time treatment of signals had a strong impact on
the evolution of information and communication, the one
that could include all the others was to make possible the
intrusion of virtuality in the realm of representation. With
digital technology, along with how computers introduced
new forms of interactivity in the realm of artmaking,
virtuality became a component and sometimes medium of
art.

Tunnel under the Atlantic is an artwork steeped in
virtuality. Although it linked Paris and Montreal in a Virtual
Reality experience, the Tunnel is however not an object of
Virtual Art. It avoids any reductive categorization of
‘Virtual Art’ determined by categories or representations of
technological instrumentalization. The artwork can rather be
characterized by its generative and dialogical capacities that
result from a collaboration between the intentionality of the
artist and the intuitions and choices in the visitor’s behavior.
Rather than an image quality or space, the Tunnel explores
virtuality as a process. Architecture, music, content,
navigation, dialogue, database, narrative sequencing, were
literally virtualized. They lost their status of pre-defined or
predetermined components of the work to become an
infinite combination of potentialities. Far from the concept
of ‘composition,” while, for example, observing a painting,
the world resulting from the incidental design is thus the
consequence of presence, action and reaction. The process
takes over the result, providing unlimited variation on the
author’s intentions.

Far from trying to be “demonstrative”, the Tunnel
nevertheless demonstrates a processual notion of virtuality -
not “virtuality” as abstract and external to the public
experiencing it - but as consubstantial to the existence of the
artwork. We can initially grasp this account of virtuality
with reference to the French philosopher Henri Bergson
(who is “re-actualized” in the work of Gilles Deleuze),
writing in the late nineteenth and early twentieth centuries.
For Bergson, the virtual realm is not an abstract, imaginary
“third dimension.” The virtual is a realm of reality that acts
on the present and leads to actualization [7]. While the actual
real relates to what has been historically actualized, what we
know as the past, the virtual is made up of all those forces
surrounding the present, which await actualization in the
confluence of historical time. Like the endless possibilities
of digging out the images converted into virtual blocks in
the Tunnel, the virtual is something which could coalesce
historically in the present moment in endless possible
combinations, but which has not yet been actualized (or
conceived as possible). Virtuality is a movement from
which we emerge from our own duration, a term Bergson
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uses to describe a mode of being in the world in an active,
processual manner. It is in the realm of the virtual that we
invent what becomes actualized.

In the Bergsonian legacy, virtuality is a process, not a
space. The understanding of virtuality in terms of a process,
rather than a substance or representation surrounding you,
can be elaborated further with Gilbert Simondon’s
conception of fransduction. For Simondon, transduction
concerns a rupture that reconfigures the structure of both the
being and its milieu. [8] It is a process in which we evolve
with potentialities of our environment, in which
potentialities of our environment affect our state of
becoming. It is about transformation rather than
explanation, denoting both a structural change and an
amplification process. It concerns a process, or an action,
coming out of an energetic field related to communication
and transmission. It announces an environment that is
codependent with the individual - a heterogeneous
composition in ongoing and highly complex processes of
individuation with and within a milieu (and technological
environment).

We see in the example of the Tunnel how individual
perception participates in and constantly restructures the
relation between the artwork and its milieu. The experience
with the Tunnel is the outcome of a dialectical dialogue and
negotiation between the audience’s unpredictable
subjectivity (i.e. “the diggers”) - designed by nature and by
culture, and the recently acquired perceptual sensitivities of
the artwork - designed by the artist. The Tunnel therefore
exists as an ontogenetic process whereby it comes into being
with its environment and living beings within it. It behaves
like a living artwork, facilitating multiple and ongoing
processes of transformation within its own genesis and
contingently with its associated milieu (society).

The sensory complex of the environment does not only
contain elements of an external world but also elements of
the artwork’s public, which also feed into the process of
individuation. The transductive process happens from
individuations of human perceptual and affective
components, psychic life, feelings, imagination, and
memory, and human internal milieus such as perception,
imagination, and memory. These perceptual capacities
modulate relations between the perceivers (the art-
“diggers”) and their milieu, and between the artwork and the
world. Processes of individuation of living things are
sensorially and temporally variable. The domain of art
structures itself through individuations, through the
transductive transformation.

In the experience of the work of art, virtuality is not a
category or a mode of representation but a behavioral
dimension that triggers a capacity in the environment
enacted in a collaboration between the artwork (the intention
of the artist) and the artwork’s public. In the experience of
the Tunnel, as the artwork components are reduced at the
level of infinite potentialities, the outcome becomes the
footprint of the visitor’s experience. Endowed with



awareness, the artwork acknowledges the presence and the
singularity of its visitor. It responds to the behavioral
perception of the public. It converts the situation into
experience, and the work becomes responsive. Or, we could
say that it perceives its public. As a transducer, it conveys
expectations more than messages.

The Virtual Paradigm

If we follow and merge the literature on the subject, the
impact of virtuality in art could be described as a set three
different features: (Figure 4)

e  Potentiality (not yet actualized),

e [mmateriality (resulting of the digitization of the
physical or from the modelisation of ideas),

e interactivity (real-time+virtuality make interaction
with human and environment possible).

A fourth feature should be considered as an extension of
the 19th century painted panorama, but affected by a
significant move: the possibility to adapt the perspective in
real-time according to the visitor displacements:

o [mmersion: graded from exteriority of the public to
full proprioceptive immersion, sensory-immersion.

Figure 4. The virtual paradigm

Immersion. “To navigate in” or “to exist for”

With immersive forms of creation, the artwork develops
primitive forms of perception of their public. The objective
is to provide a visually/auditory responsive form of
experience allowing immersion, being surrounded by the
work, and being able to move in a predefined virtual
environment. The interaction is limited to the tracking and
observing of the visitor. This level of presence doesn’t affect
the representation, the virtual environment. The viewpoint
and the perspective in VR are constantly and dynamically
adjusted to the visitors’ behaviors, but the architecture,
colors, figurations and behaviors of living beings don’t
change. It can be a virtual ride, a virtual reality experience,

a panoramic movie. As we’ll see later, VR artworks like
Jeffrey Shaw’s Legible City in 1988 [9], or Char Davies’
Osmose [10] in 1995, belong to this category.

Among early VR artworks are David Em’s navigable
virtual worlds in the 1970s, Jeffrey Shaw’s Legible City [9]
and Virtual Museum [11], and Char Davies’ immersive and
interactive VR environment installation Osmose (1995)
realized as a space for exploring perceptual interplay
between self and world, and navigated via one’s breath and
balance; and Ephémere following in 1998 [12]. Works like
Very Nervous System by David Rokeby, in 1982-1991 [13],
Intersection by Don Ritter in 1993 [14], Interactive Plants
Growing and e-Volve by Laurent Mignonneau and Christa
Sommerer [15], like the Tunnel under the Atlantic (1995)
mentioned above, constitute but a few of the first attempts
to capture inputs from the visitor in order to trigger a
minimalistic or significant response from the work.

While Osmose was proposing a virtual visit of a pre-
existing/pre-design environment, the physiological behavior
of its visitors (“immersant” in Davies’ terms) was taken into
account not by having an impact on its environment but by
moving the virtual camera according to the breathing, head
rotation, and body tilting. The system was aware of the
visitor’s intentional navigation but the space to visit and its
virtual life was not affected by the visitor’s presence. This
limited awareness of the system is extended during the last
period of the experience, when the visitor navigates in the
middle of the artwork code, executed according to the
visitor’s actions. At this stage, everything in the field of
view is directly affected by the audience. [16]

Osmose makes an aesthetically stimulating and a quite
literal example of a virtually immersive experience. At the
same time, in the same venue, Montreal Museum of
Contemporary Art, during ISEA1995, the Tunnel under the
Atlantic proposed an environment aware of its public and
directly affected by its presence and action. Architecture,
sound, content, everything was the result of the digging and
the meeting.

Even if the Tunnel was responsive and aware of its visitor,
it was still a reactive piece of art limited to its exhibition
space. The “digger” had to intentionally act inside the virtual
substratum. The apparent complexity of the Tunnel’s
sensory-system would have led - if we compare to natural
life - to a life-form similar to the one of the earthworm.
Feeling its environment, avoiding the obstacle, absorbing
food/information, repelling unused material that later
becomes useful to other species. No apparent consciousness,
no production of diversified content.

The Art Ontological Shift

How sentience brings life to the arts

The digital shift in 1995

The artwork sensory-motor system is no longer limited to
capture the visitor position and action. Based on the property
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of the living, the artwork can perceive and often combine
multiple information of the audience and their environment.
These data are analyzed, interpreted and used to determine
the artwork behavior in response to the public intrusion. The
behavior of the work becomes more complex but is still
limited to their location and field of action. Artworks
becoming sentient systems have been emerging at the time
of information technologies. The Cybernetic Tower by
Nicolas Schoffer [17], in the early 1960s, constitutes an

Figure 5. The artwork ontological shift.

excellent example of an artwork responding to Nature.
Calder’s Mobiles in the early 1930’s could epitomize the
unplugged version of the work. It is only later that the works

started to react to people with the intention to institute a
more complex cognitive relation.

What happens when the artist starts considering real-time
and virtuality as effective mutations of the medium? (Figure
5)

Virtuality, the capacity of the work to have a future, not
to be a frozen composition reaching completion when all
elements are at the predetermined place in the masterpiece.
The constant evolution of the sensible, resulting from the
evolution of time, context and external inputs including
visitors’ behaviors is a dynamic form of actualization that
becomes the outcome and the actualization of experience.

Temporality is now more than ever a dimension of
space, allowing exploration, discoveries, serendipity and
accident/incident.

The lack of complexity, absent from the early computer-
generated artworks, was often “simulated” by the basic
application of randomized generation or distortion of the
original material. Now complexity may come from the
constant unpredictability of the visitor’s behavior. The
living is the more significant factor of complexity that
preserves a high level of resonance for the user.

Figure 3. The artwork ontological shift.

ISEA2020 | PROCEEDINGS | FULL PAPERS

The most primitive version of interactivity is the one we
experience in navigating into panoramic videos limited to a
basic control of the point of view, a vectoral freedom that
we have when attached to a leash. The next step is when the
virtual environment acknowledges our presence. We exist
for the world we visit. Then, the state of the art of interaction
is when the artwork is able to reach a level of intensity in
terms of interaction close to dialogue. Dialogue is not about
words. Benayoun used to say that the most intense forms of
dialogue are to make love and to make war (Prix Ars
Electronica awards ceremony, Sept. 1998).

The sentience singularity

Virtuality in a self-generative process allows the creation of
an effect of diversity, and complexity, but it doesn’t affect
the wvisitor’s experience beyond a potential retinal
excitement. This may be explained by the fact that the
spectator doesn’t perceive the intelligence behind the
screen.

Now, the artwork has become able to feel more than the
mere intentional actions from the spectator with a mouse or
a keyboard. It can perceive multiple events, feel sensations
made of sound, light, image, smell, and even collect
environmental and contextual data. When the French
philosopher Condillac [18] in the 18th century defined
sensualism, he suggested that just giving the sense of smell
to a sculpture would activate a capacity of memory, and
adding other senses would awake it’s cognitive functions
like consciousness and intelligence. Empowered with
senses, perceiving its environment, the passive sculpture
starts feeling and thinking.

Even though nowadays Condillac’s speculations sound
more than debatable, we can observe the evidence of the
impact of sensory perception on the cognitive functions of
21st-century-artworks, dotting them with a semblance of
consciousness and intelligence. When perception of external
stimuli can be memorized, feeding an inner database, we
have the matter to apply functionalities of what we call
machine learning and artificial intelligence. To perceive the
environment is the best way to determine action. Agency
becomes a property of the artwork that may passively accept
inputs, act by reflex, or behave according to artificial
intentionality, empowering it with a potential behavior by
design, corresponding to the artist’s intention.

Toward the Art-Subject

It is now possible to understand how, beyond the
technological performances, this evolution leads to an
artwork that may change in real time and evolve according
to internal and external inputs and perceptions. It has
become able to virtually mutate and behave. This behavior
is not the result of a randomized process simulating
complexity. It has been designed by the author.

This artificial intentionality changes totally the ontology
of the artwork. It is not any longer a static object expressing



the ultimate state of perfection, of talent, and craftsmanship
expected until the end of the 19th Century to fulfill the
definition of “masterpiece”. It is closer to a living being,
endowed with perception abilities, learning capacity,
cognitive competencies, with intentional behavior. This
doesn’t define a natural living being that we would observe
as an entomologist strutting a new insect species.

Artworks have become complex
intelligent entities striving to talk to us.
Art-objects have mutated into art-subjects.

And now, 25 years after the Tunnel

How the art-subject changed the art practice?

From the Brain Factory to Value of Values

20 years after the Tunnel under the Atlantic, together with
artist/architect Dr. Tobias Klein, Benayoun started working
on another level of sentience leading to an increased
autonomy of the artwork. The Brain Factory [19] asks its
public, converted into “Brain Workers”, to give shape to
“human abstractions”. The interaction leaves a little space
for  intentionality. = Equipped with an  EEG
(ElectroEncephalography) head band, the public reacts to a
generated, evolving form displayed on a screen. (Figure 6)

Figure 6. Brain Factory, Benayoun, M., Klein, T., Brain Worker
neuro-designing an abstraction. Microwave Festival, Hong Kong
Dec 2018. © Benayoun

The Neuro-Design Station [20] (Brain2Shape) interprets
the brainwaves coming from the Brain Worker as positive
or negative reactions. Human abstractions are comparable to
living beings evolving in the human mind. Reacting to the
dynamic generated shapes, the Brain Worker acts like a
mental ecosystem assessing the viability of a new species:
tri-dimensional abstractions referring to a written concept.
Dynamic shapes striving to represent FREEDOM, POWER,
or SPACE, survive in the mental ecosystem by continuously
evolving. The quality of dialogue between Human and
Machine (BCI) is not a form of control (cyber) and the

public is not invited to “design” - what would have required
knowledge, skills, and craftsmanship. On the contrary, the
brain worker is “assessing” the living form, like nature
assesses new lifeforms. In the Brain Factory, the outcomes
of the process are then reified [21], “thingified”. The 3D-
printed form becomes a physical artwork. We could
consider that the assessment process is a form of dynamic
curatorship.

Figure 7. The Big Reificator, project from the Brain Factory, CGI
representation of the reification process. picture © Tobias Klein

In 2019, thanks to the additional contribution of Dr.
Nicolas Mendoza [22], the Brain Factory project was
extended with the Value of Values project [23]. (Figure 8-9)
Instead of giving shape to ‘human abstractions’, Value of
Values focuses on ‘Human Values’. Like human
abstractions, human values reside in the human brain, their
natural ecosystem. At the end of a similar neuro-design

process, the Brain Worker takes away the 3D model, an
abstraction that has become a token on the Blockchain: a

Figure 8. Value of Values, Benayoun, M., Mendoza, N., Klein, T.,
Brain Workers neuro-designing abstractions, and phone wallet.
ISEA2019. Gwangju, Korea © Benayoun
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VoV (for Value of Values). (Figure 7) Giving shape to ideas,
the spectator-Brain Worker

becomes an “artist.” By assessing the evolution of the shape
according to a topic, s/he becomes a “curator.” Getting the
resulting artwork/token, s’he becomes a “collector”. Brain
workers can then trade their VoVs on the market, they

become “art dealers”.
Bartering the human values like giving MONEY to get
PEACE and LOVE becomes in real time Transactional

Poetry. Poetry is automatically generated out of the
transaction. Something like “I gave all my MONEY to get
PEACE and LOVE. Deal!”. Then, finance makes sense.
Generated Transactional Poetry is displayed in real-time on
the project’s website and on the exhibitions spaces. [24]
Monitoring the trading of values helps to understand the
relative value of human values. Their ranking is different
according to the people, the cities, the countries, and the
continent. The artwork reflects on the human hierarchy of
values for the individual and their communities. This may
affect our perception of cultures and incites some people to
leverage on their image or the image of their social group.

Figure 9. Value of Values, Benayoun, M., Mendoza, N., Klein, T.,
Brain Workers neuro-designing abstractions. Value of Values,
Benayoun, M., Mendoza, N., Klein, T., Digital Art Festival,
MoCA, Taipei, Taiwan © Benayoun

Ethology of the Art-Subject

The Brain Factory and Value of Values radically reflect the
impact of these changes by introducing the living into the
arte-fact: the fact of the art, a human-made entity with
complex behaviors.

Adapting itself to the context, absorbing, treating and
expressing the result of the metabolization of its
environment, the Tunnel was at a primitive stage of the
evolution toward the art-subject. It announced the coming of
more advanced and empowered artworks. 25 years later, art
live-forms have evolved from the original artwork as the
“art-object” to the “art-subject” and with this evolvement
become able to elaborate complex forms of interactions with
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its public. We call art-subject vs art-object the complex
sentient system that makes an artwork a cognitive being able
to act, react and communicate with its public.
Figure 10. Ethology of the art-subject.

The concept Figures above illustrate a move away from
the status of the object and towards the capacity of the
artwork as a complex machinery. The environment is
composed by networks of humans and non-humans,
spacings and distances, timings and temporal
configurations, interweaving of closed contexts and widely
distributed milieus, and imaginings related to deep-
anchored and multi-leveled memories and projections of
future events.

As the artwork’s behavior has become artificially
intelligent it processes information in a more autonomous
manner, suggesting a level of complexity that, if not
competing with human intelligence, makes the work look
like a higher form of a living being. The system has been
empowered and can now enter another level of dialogue
with the public. All included in the process, the highly
sentient artwork - that now integrates sound and physical
biofeedback - has become an acceptable interlocutor for its
audience: a real “subject”.

We have seen how the “art-object” has become an “art-
subject”. If its autonomy doesn’t make it an individual,
meaning free from human control or human intentions, it is
able to develop higher forms of induction, affecting the
former spectator and the physical world around it. The art-
subject cannot be represented, and it does not represent. It is
never fixed but ‘living.” The art-subject presents an open
system.

Now, if we try to observe this new “subject” like the
aforementioned entomologist would do, we should pay
attention to its ethology: how to characterize, classify, and
analyze its behavior. In the process of observing the
ethology of an art-subject, we first understand that it
perceives people around it, but also all elements that
constitute its environment and even data through the
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network, like a world scale nervous system that would
provide information about the whole World and beyond.

We begin at the top-left corner (Figure 10):

The extensive capacity of semtience is “intentionally”
filtered by the limits of the technologies and/or by the will
and expectation of the artist that may decide how this
information will be “mapped,” converted in order to
generate appropriate, significant, and meaningful response.

Perception determines emotions that lead to action
accorded to a pre-coded set of artificial intentions.

The diversity and the accuracy of the response depends
on the level of virtuality that the art-subject can afford as we
may say about robotic devices that they have degrees of
freedom.

Works like Value of Values may exist only if they are
present in different venues simultaneously or sequentially.
Ubiquity may become a feature that networked artworks
experience systematically. At the time of the digital, there is
no specific location required for an artwork.

The different functions of an artwork may have their own
specific behavior, they collaborate to create a society of
what engineers call “agents”. They accomplish their mission
as designed for. The Tunnel and VoV are conceived as social
systems with agents playing their role at the same level as
the visitor/interactor assuming also different functions and
statuses that evolve during the whole experience of the
work. In VoV, the Spectator becomes an Artist, a Curator, a
Collector, an Art Dealer, a Trader. S/he is confronted with
an artwork that is, at the same time: a Brain-Reader, a
Shape-Generator, a Music Composer, a Printer, a Sculptor,
a Reader, an Interpreter, a Scientist, a Poet... Each of these
characters is a separate entity that learns how to understand
the others and contribute to the unity of the whole.

Art-subjects are not necessarily only made of silicon and
human flesh, they may integrate elements of what Roy
Ascott call wetware, physical objects or pieces of
architecture, financial or medical data. Hybridity has
become a keyword to express the vanishing of disciplinary,
material, social, or economic borders.

The work doesn’t have a stable state that could be
considered completed. During a single presentation /
activation, or from one exhibition another, everything in the
work may have evolved. From the hardware, the material
elements, to all software components, the same artwork is
always a new instance of the original one. This evolution
can be compared to the one of the painters starting again
from scratch the same pattern or the same painting. The art-
subject is its own evolution like living beings are never the
same when we meet them again and again.

Beyond escaping to conventional venues, crossing the
borders known to separate materiality from digital
immateriality, the living from the mineral, politics from
poetry, finance from emotion, artworks can be everywhere,
they contaminate all sectors of human activities making
sense with this absolute pervasiveness: an endless potential
of semantic, aesthetic and poetic connectivity.

After the Brain Factory, Value of Values provides a
significant example of an art-subject becoming a complex
ecosystem affecting different fields of human activities,
from image, sound and poetry, to finance and sociology,
neurosciences, and philosophy. Highly networked and
dematerialized, it pervades the social and the economy in
ways that were not developed before. It interrogates
playfully the fields of knowledge economy, fintech, the
artworld, and the art market. As such, it should be
understood as an attempt of simultaneously addressing
aesthetics, politics, and institutional critique. With the Brain
Factory and Value of Values series of works, we aim to
illustrate how the artwork is ready to pervade a wide range
of human activities and, in doing so, hopefully to increase
the level of global awareness.

Transduction and pervasion

As we perceive the mutation of the art-subject to the art-
object, many contextual factors have an impact on the nature
of the work: who is contributing and how large is the art-
subject’s public; How high is the level of the art-subject’s
affect; and where is located the art-subject’s field of
operation? (Figure 11)

Figure 11. Transduction and pervasion.

Contributions: If the work interacts with living beings, is
it a one to one interaction? Does it collect data from the
successive interactions to express a significant evolution? If
many people can interact simultaneously, should we expect
multiple outcomes or a collective impact on a single
outcome? Is the art-subject made of multiple entities, each
of them addressing to a different public?

Affectivity: A sensitive, sensible artwork probably
experiences new forms of affectivity. How is the artwork
affected by the interaction? Immediate impact/reaction?
Cumulative impact with delayed reaction? Slow evolution
resulting from the diversity and complexity of interaction
along the lifespan of the artwork?
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Field of operation: like a fight, a war or a love party, the
artwork expresses its intentions on carefully selected
venues. Is it practicing its art: inside a White Cube, At the
City scale (e.g. Urban Media Art) [25], at the World level,
affecting all fields, layers of society, no matter the
geographic, disciplinary, linguistic or political borders.

Conclusion

The potential of technologies and their infiltration in the
fabric of our daily life made possible the evolution of art-
forms becoming more sentient, more autonomous, and more
pervasive, contaminating wide fields of human activities. As
the artwork’s behavior has become artificially intelligent it
processes information in a more autonomous manner,
suggesting a level of complexity that, if not competing with
human intelligence, makes the work look like a higher form
of a living being. We propose in this paper an ontological
shift in art, from the “art-object” to the “art-subject”. If its
autonomy doesn’t make it an individual, meaning free from
human control or human intentions, it is able to develop
higher forms of induction, affecting its publics and the
physical world around it.

Art penetrates layers of our informational ecosystem,
from overflowing the frame of the art world to infiltrating
urban media. The ontogenesis of the artwork is not
contained in the space or domain of ‘art’ but exceeds its own
context. The transductive process of the artwork is not
isolated to a microcosmos of the gallery space or domain of
art but participates in contingent and continuous processes
of individuation and transduction. The art-subject is a
subject in the world. If the artwork ever was *just* an
object-itinerary to an emotional place of imagination and
perspective on complexities of what it meant to be human in
the world, the art-subject has — because of its generative
capacities — become a living entity, political by its
intentionality, that cannot exist without leaving traces and
participating in reconfiguring the technological world. In
doing so, artworks expand our understanding of their
ecosystem (the gallery, the physical world, the hybrid
sphere, the intra-temporal public domain) by increasing the
level of perceptive awareness (also called sentience)
through transductive processes of individuation.

In the transductive process, art becomes a living entity
with specific behaviors. It initiates an exchange or a
dialogue with the public that in real-time generates its
fleeting appearance. Art becomes a context for the
exploration and questioning of our (technological) present
and communicative existence. And here the intentionality of
the work becomes important. Intentionality cues and
determines the transductive process. The domain of the art
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is structured around mechanisms trying to find a solution to
a problem, and the criticality lies in the intentionality of the
artist.

We propose the art-ontological shift not as a finished
process of transformation from one state to another but to
illustrate how the domain of art is continuously changing.
The ontological shift from art-object to art-subject is not a
temporary conclusion either but rather an opening of a
chapter that destabilizes epistemological and conceptual
architectures of art’s discourse, especially as these have
concretized with the consolidation of the modern art-object.
In this perspective, concepts emerging with the digital, such
as “virtuality” in art, as pioneered with the Tunnel and other
artworks, concern more than just an adaptation of aesthetic
material into a new medium (so-called Virtual Art). Further
exploration into the processual elements of virtuality, as we
have attempted in this paper, offers a new model for thinking
about human existence and becoming in sentient
environments in our current technological age.

With the ontological nature of the art-subject, the
boundaries between where technology begins and the
human ends are blurred. This is a fact of our existence in the
world today. And this demands a reconfiguration of the art’s
public - the individual, the art audience, ‘user,” spectator, or
“expectator” - who is waiting for the artist’s intention to be
revealed while visiting the work. The art’s public becomes,
in and through relations with the world as mediated through
the artwork’s experience. Here conditions of perception,
representation, conceptualization, judgment, meaning - and
value - of the art-subject are not detached from the contexts
and technological milieus in which they are located.
Technological environments are constitutive for the human
genesis. It influences temporal dimensions of the experience
that in the case of the artwork affect immediate responses in
the participating audiences, such as patience or impatience,
expectation and anticipation. The transductive process
extends to formations of intentions and actions from
memories and anticipations, conceptions and complexities
of technological invention and innovation. This perspective
invites for further investigation into technogenetic and
transformative experiences with art, especially with regards
to the cultural-societal impact of such experience [26].

This has to do with how the art exists and participates in
the ongoing technological transformation of the world.
Further investigations will allow us to elaborate on the idea
of artworks becoming comparable to a society of agents,
simulating or even emulating active aesthetic and social
models while providing prototype for observing and
understanding contemporary mutations of society, as well as
the transduction of its new hybrid material/digital fabric.
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Abstract

Recently, we are experiencing a resurgence of interest on multi-
sensoriality, both in science and art. There are so many perspec-
tives and terminologies related to this subject that it is sometimes
difficult to address it in a precise way. The aim of this article is
to analyze such semantic problems and discuss the relation be-
tween scientific and artistic research on multisensory processes.
This work proposes that artworks can contribute in its own way to
the research developed in the sciences. Therefore, some key char-
acteristics of both areas are briefly discussed, and an overview of
some semantic issues and possible solutions is presented. Finally,
three contemporary art study cases are introduced in order
demonstrate how art can contribute to this research.

Keywords

multisensory processes, multimodality, art and science, art and
technology, perception.

Introduction

Discussions about differences, similarities and inter-
changes between art and science are not news to western
literature. It is possible to track it back to Ancient Greek
philosophers, like Aristotel (384 B.C., 322 B.C.); to Re-
nascence artists, as Lenardo Da Vinci (1452, 1519); to
Modern writers, like Johann Wolfgang von Goethe (1749,
1832), William Blake (1757, 1827), and Paul Valéry
(1871, 1945); and to Contemporary thinkers, such as
Michael Foucault (1926, 1984) and Thomas Kuhn (1922,
1996). Science and art have a common creative aspect, be-
cause they both originate from the ‘abduction, or capacity
to formulate hypothesis, images, ideas, in the placement of
problems, and in the infralogic methods’[22]. However,
they differ mainly in their performance and final goals.
The science aims at objective truths, or high probability re-
sults, through a strict analytic performance. On the other
hand, art creates perceptive possibilities or psychological
effects [Ibid.] through objects or situations, resulting in
more open or unknown probabilities.

Just as science has an aesthetic dimension, art also has a
scientific scope. The aesthetics in sciences are related to
how scientists represent their objects of research; and the
scientific dimension of art resides on the structures and or-
dering diagrams that constitute the artworks [22]. The
ubiquity of new technologies intensified the scientific as-
pect of contemporary artworks and also the collaboration
between artists, neuroscientists, biologists, computer scien-
tists and so on. New hybrid forms of artworks were cre-
ated, of which the results cannot be easily identified as
purely ‘scientific’ or ‘artistic’. Anyway, the perceptive as-
pect is still essential for this new hybrid, art and multisen-
sory processes stands out today as a major focus of interest
for artists.

Multisensoriality is definitely a hot topic in sciences. For
example, the search for the keyword ‘multisensory’ in the
Science Direct Website [25] leads to 9,891 results, of
which 137 were published in 2020, 944 in 2019 and 821 in
2018. It is such a broader topic that it encompasses differ-
ent specialties and methodologies (from cognitive sciences,
psychology, neurosciences, medicine and biology, to com-
puter sciences etc.). Then, it is no surprise that one of the
main issues to approach this subject from outer areas, such
as art, is terminology. As if it was not enough, some artists
have been appropriating scientific terms in a superficial
way, resulting in more confusion than dialogue.

Therefore, this article addresses some semantic issues
related to multisensoriality in both sciences and art, in an
attempt to clarify this semantic issue. In addition, three
artistic case studies are analyzed to exemplify how this re-
search can be approached by contemporary artists, and in
what ways art can contribute to this research.

Multisensory Processing Research in Science
For many centuries, western scientific research was fo-
cused on unveiling the characteristics of one separate sen-
sory modality at a time. However, in recent decades, many
investigations were conducted to address the interchange
between the senses. This researches are contributing to a
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new understanding of the structure, development and plas-
ticity of the brain, as well as to the perceptual behavior in
both animals and humans [13] [10] [5] [24] [23].

Some of the many issues that are investigated in this sci-
entific domain are: How does the brain integrate informa-
tion from different senses? Can an information from one
sense modulate the perception of another sense? Why do
we recognize associations between the senses? Are this as-
sociations learned from the cultural context? How do vis-
ual and auditory information contribute to the interpreta-
tion of speech? How attention can modulate our perception
of multisensory events? Why are we deceived that a puppet
can talk in a ventriloquist show? How can vision, texture,
flavor and smell change our perception of food? Why do
some people feel pain in their lost limb? How can visual
and tactile information contribute to the sensation of body
ownership? How does the brain adapt to sensory loss?
Does a blind person perceive sounds better than a sighted
one?

This small list of topics is sufficient to demonstrate the
complexity of the field, which has not been restricted to
one specific technique, specie, discipline or perspective;
but has contributed to advances in areas such as in the level
of the single neuron, psychophysics, neural modeling, neu-
ral networks, and human development [8]. Due to this mul-
tidisciplinary character, some terms (e.g., multimodal,
polymodal, metamodal, crossmodal, intermodal, multisen-
sory, polysensory intersensory, etc.) were sometimes used
in the literature to mean different things depending on the
context [30]. The result is that of a semantic confusion not
just among scientists, but also among a broader range of
interlocutors.

Although there is not yet a strict rule for the use of these
terminologies, some researchers tried to establish a basic
glossary for the field. The recommendation is to avoid syn-
onymous, and try to restrict to the use of the words ‘multi-
sensory’ and ‘cross-modal’ as a basic vocabulary [27]. The
choice of these two terms is due to their most frequent use
and historical importance.

The term ‘multisensory integration” was created by neu-
rophysiolgists between the 1980’s and 90’s to describe the
interactions they observed at the cellular level when stimuli
were presented in different sensory modalities to anes-
thetized animals’[Ibid.]. Most part of this early studies
were performed in cats, and focused on a specific brain lo-
cation called Superior Colliculus (SC) (a region that is im-
portant for the control, orientation and movement of the
head in response to different stimuli from the environ-
ment). Such investigations have resulted in many important
ideas about multisensory neurons [36], that are still dis-
cussed nowadays.

Because of the impact of these early studies, the term
‘multisensory integration’ was sometimes used to denomi-
nate the whole field. However, for neuroscientists, such
term is considered to be a specific neural process in which
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the combination of unisensory signals evokes a signifi-
cantly different neural response than that from a simple
combination of its modality-specific components [30] (for
a more detailed explanation see [31]). Since the field today
includes a wider perspective of perceptual, neural and even
cultural aspects, it is preferable to use the term ‘multisen-
sory processing’ in the sense of a ‘generic overarching
term describing processing involving more than one sen-
sory modality but not necessarily specifying the exact na-
ture of the interaction between them’ [30].

As for the term ‘crossmodal’, it is usually used to ‘refer to
situations in which the presentation of a stimulus in one
sensory modality can be shown to exert an influence on our
perception of, or ability to respond to, the stimuli presented
in another sensory modality’[27]. Usually, the word ‘cross-
modality’ is more related to the complexity propriety of a
stimulus (e.g., tactile and visual), as opposed to a ‘modal-
ity-specific’ stimulus. The perception per si of this stimu-
lus (neural or behavior process) could be characterized,
than, by the words ‘unisensory’ or ‘multisensory’ [30].
Two typical case studies of crossmodal processes are:
‘crossmodal correspondences’ (recognition of compatibil-
ity between attributes or dimensions of stimuli from differ-
ent sensory modalities [28]) and ‘synesthesia’ (a relatively
rare phenomena in which an attribute or stimulus leads a
person to inevitably experience another additional con-
scious experience [37]).

Multimodality, Multisensoriality and Art
Scientific studies about perception have always influenced
the practice and critic of art. That is because art research is
intrinsically related to our sensory experience and percep-
tual interpretation of the world. Although the combination
of different sensory domains have always been part of tra-
ditional art (for example, a painting have always carried at
least the tactile beyond its visual stimuli), the development
and use of new technologies facilitated and expanded this
aspects. The ubiquity of relations among various lan-
guages and sensory stimuli in contemporary art resulted in
a widespread interest on the subject. Unfortunately, like in
science, many different meanings for the same terminolo-
gies were adopted, a fact that hinders a closer approach to
the theme. When it comes to the relation between different
sensory information in art, two terms appear with more fre-
quency: multimodality and multisensoriality.

The meaning of multimodality is closely related to the
understanding of what kind of ‘mode’ is addressed, and in
which perspective. Usually, it is very context dependent.
One modality in art can sometimes refer to a physical ele-
ment (as a frame, a paper, a screen, a speaker, a sensor, a
body etc.), a language (speaking, writing, sculpture, music,
theater etc.), a sensory modality (visual, auditory, tactile,
etc) and so on.

In the last decades, a growing field called ‘multimodal
studies’ was developed and it cannot be ignored as a refer-
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ence for the interpretation of this terminology in the art
context. It has its roots in disciplines such as social semi-
otics, communication, education, media and intermediality
studies [16] [11] [12] [14]. From this perspective, modality
is related to the different kinds of semiotic modes, or com-
munication resources, that integrate different representa-
tions in a given society [3]. The modalities are then always
related to a social and cultural context. For example, col-
ors, gestures, smells, sounds, and images have specific
meanings and values depending on the social group that
makes use of them. The multimodality is understood as an
inherent structure of communication, since different
modalities are often assembled together to generate mean-
ing [14]. It is important to highlight an interesting discus-
sion about the differentiation between mode/multimodality
and medium/intermediality made by Lars Ellestrém in
2010 [12]. He proposes a reinterpretation of the terms by
creating four different classifications of modality (from the
material to the perceptive and cognitive aspect) that would
constitute every kind of media. This debate about the rela-
tion between media and modality is essential for the better
understanding of this new field and its analytical develop-
ment.

Another common interpretation of multimodality in art,
specially in the new media context, is the one of the Hu-
man Computer Interaction (HCI). It is closely related to the
areas of interface design and human-centered computing.
From this perspective, multimodality is related to the com-
bination of different input devices in a computational envi-
ronment (eg.: buttons and keys manipulation, touchscreen,
eye tracking, speech and audio processing, computer vi-
sion, etc.). Modality is then defined as ‘a mode of commu-
nication according to human senses and computer input de-
vices activated by humans or measuring human qualities’
[26]. Thereafter, it includes inputs from more traditional
devices such as keyboard and mouse, as well as from bio-
metric devices and sensors. Another interpretation of
modality in this context includes also the computer outputs
(the system’s response to the human input interaction) as
modalities [15].

Curiously, when a computer system is developed upon
multiple input modalities (combination of touchscreen and
speech recognition, for example) it is considered as a mul-
timodal interface; but with respect to the multiple use of
output modalities (e.g., visual and sound computer re-
sponses to an input interaction), the system is usually eval-
uated as a multimedia device [Ibid.]. In short, it is impor-
tant to differentiate the input and output characteristics of a
device to understand the use of the term multimodality in
computer sciences.

It is interesting to highlight that the word multimodality
is related to the idea of communication both in social semi-
otics and in HCI perspective. Even though that, in the first
case, it is related to the interchanges between humans; and,
in the second case, to the interaction between humans and

machines. The use of the term in both senses can be bal-
anced by just contextualizing the technical and social semi-
otics approach.

Evidently, there are some authors in art and computer
sciences that still interpret the word multimodality as the
stimulation of multiple sensory modalities in a perceptual
event [21] [33]. In most cases, these authors refer to scien-
tific researches that have used this terminology for their
own investigations. As discussed in the previous section, it
is counter-productive to use different terminologies to sig-
nify the same things. Thus, multisensoriality is a more rec-
ommended word to refer to that kind of perceptive event
and to the related scientific research.

Currently, the term multisensoriality has also been used
to characterize artworks, exhibitions and accessibility/edu-
cational projects in museums [18]. A brief survey of exhi-
bitions in English and Portuguese languages from the last 5
years can demonstrate the widespread interest on contexts
that breaks the uni-sensory experience of art. Most part of
this exhibitions are also connected to the multisensory ter-
minology: ‘Tate Sensorium’ (2015, London/UK) [32], ‘Out
of Sight: Art of the Senses’ [4] (2017, New York/EUA),
‘Em todos os Sentidos’ [35] (2018, Lisbon/PT), and ‘En-
treartes: Exposi¢do Multisensorial’ [34] (2019, Brasilia/
BR).

The resurgence of the concern about multisensoriality in
art defied once again the traditional 18th century philo-
sophical view of the distinction between aesthetic and non-
aesthetic senses (vision and hearing as opposites to taste,
smell and touch) and the distinction between the arts. Some
educational museum projects are rethinking the approach
to even traditional artworks beyond the uni-visual aspect.
Additionally, the use of bodily senses by artists nurtured an
anti-aesthetic tendency to criticize institutional standards
and practices [17].

It is also worth noting that another common concept
found in the arts that is related to the multisensorial pro-
cesses research is the one of synesthesia. It is usually re-
lated to the creative processes from synesthet artists and to
artworks that try to make synesthesia-like experience avail-
able to wider audiences (for more discussion about this
topic, see [38] [9] [19] [7]).

Art, Technology and Multisensoriality:
three case studies

Technological ubiquity influenced many artist to create us-
ing new media and to critically analyze the perceptual con-
sequences of this cultural and social context. Some artists
sought in scientific research inspiration and new perspec-
tives about perception. Others developed upon the intrinsic
multisensoriality of daily life and/or traditional art events.

In order to demonstrate how art can contribute to the re-
search on multisensory processes, three art projects were
selected. The selection was made based on problems that
are also investigated in sciences but trough a new art per-
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spective. The topics are: body ownership, speech and atten-
tion. The first case is closely related to scientific experi-
ments of body ownership using Virtual Reality, but it is ex-
panded to discuss about different social, economic and cul-
tural contexts. The second work addresses the topic of
speech and how the mix of voice sounds from different
people in a performer’s body can create unusual meanings
and interpretations. The third artwork focuses on the prob-
lem of attention and interpretation of different sensory
stimuli in the context of an orchestra concert.

‘Library of Ourselves’[6] (2015-) by the BeAnotherLab
(Fig. I). is an interesting investigation about empathy,
based on scientific body ownership experiments with VR.
This multidisciplinary project aims at gathering prere-
corded embodied narratives on Virtual Reality in order to
create swapping body illusions between distant or conflict-
ing communities. The group invites individuals to experi-
ence the perspective of another person by synchronizing
gestures and tactile interactions with the ones visually
recorded in VR. The main goal of this project is to provide
access to new embodied experiences and emotionally ap-
proximate individuals from different social, economic, and
cultural backgrounds.

Fig 1. Image of one of the VR recordings of Library of Ourselves
(2015- now) by the BeAnotherLab. The work won the Honorary
Mention from the Starts Prize category at the Ars Electronica
Festival in 2017. © BeAnotherLab.

Reference: Starts Prize Website: [29].

Another art project that deals with multisensory process,
specifically the one of speech, is the project ‘Spiel’[20]
(2017-) by Michael Montanaro, Peter van Haaften and
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Tatev Yesayan. Spiel is an in situ performance for pre-
pared mouth (Fig. 2) that investigates the audiovisual as-
pects of speech and its relation with face and body ges-
tures. The performer wears a device that records, processes
and plays conversations from people in a shared space.
This rearranged data is then physically interpreted through
the performer’s body. The result is a peculiar relation be-
tween listening your own voice in another person’s body
and recognizing unexpected musical patterns in the re-con-
textualized arrangement.

Fig 2. Photo of ‘Spiel” when it was performed by Nien Tzu Weng
at the 2018 edition of the Ars Electronica Festival. ©Michael
Montanaro, Peter van Haaften and Tatev Yesayan. Reference: Ars
Electronica Flicker: [2].

Fig 3. Picture of the installation Muted Situation #22 at the Cy-
berarts Exhibition (Award of Distinction: Digital Musics & Sound
Art category) at the Ars Electronica Festival 2019.©A4rs Electron-
ica Festival. Reference: Ars Electronica Flickr:[1].

Finally, the installation ‘Muted Situation #22: Muted
Tchaikovsky’s 5™(2008) [39] by Samson Young (Fig. 3)
is a good example of how artworks can display new per-
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ceptive perspectives from traditional events. It consists of
an audio-visual installation composed by a projected image
and a 12 channel sound system. The video displays the en-
tire Tchaikovsky’s 5th Symphony performed by the Flora
Sinfonie Orchester in a ‘muted’ way. The artist asked the
musicians to suppress the musical notes and focus on body
movements and breathing aspects. Thereafter, the work un-
veils different layers of tactile, auditory and gestural fea-
tures of a traditional music performance. The change of fo-
cus corresponds to a shift of attention to reveal masked
stimuli, turning less-common sensory information more
evident to the public.

Conclusions

This brief survey on the research about multisensoriality in
sciences and arts suggests that both areas can contribute to
the subject, based on different perspectives. On the one
hand scientific knowledge is more precise in gathering data
of multisensory events; on the other, art projects can pro-
vide new contexts to this research and expand it to new so-
cial and cultural horizons.

The three selected case studies present interesting exam-
ples of artistic approaches on topics that are usually studied
in sciences that are closely related to multisensory pro-
cesses. In the first case, there is a close connection be-
tween scientific body ownership experiments and socio-
cultural contexts; the second one addresses speech pro-
cesses and communication; and the third, the relation be-
tween attention and perception. Even with different
methodologies and objectives, these works exemplify the
potential of art to investigate multisensory processes in a
more open and expressive way.

It is important to highlight, though, that if a connection
is pursued between these fields, it is necessary to clarify
their semantic differences. It was possible to identify the
convergence of two main concepts in sciences ‘multisenso-
riality’ and ‘cross-modality’. In the context of art, the use
of the terminologies ‘multisensoriality’ and ‘multimodal-
ity’ are more common, but also more context-dependent.
The suggestion for art researchers is to use the therm ‘mul-
tisensoriality’ to refer to perceptive or cognitive aspects
that are related to the interpretation of the public, and ‘mul-
timodality” to refer to the communicative aspects (between
human-computer or humans) that an artwork contains in its
structural level.

It is important to note that through this recommendation,
not all multimodal artworks will necessarily aim to trigger
multisensory processes. In the case of the HCI context, a
multimodal interface is one that gets the information from
the user through different inputs. So, for example, if you
have a system including a touchscreen and a heart beat sen-
sor with a vibration feedback for the user in a black, non-il-
luminated room, it is considered as a multimodal interface
but the system is stimulating just the touch sense of the
user. If you are considering the modality in the semiotic

context it is even more clear. An artwork that uses only im-
ages and texts in its main structure has in itself two semi-
otic modalities, but it is focused on stimulating just vision.
For that reason, it would also be recommended also to start
using the scientific therms “cross-modal” and “uni-modal”
or “modality-specific” to analyze more clearly which
senses are directly stimulated in the reception of a specific
artwork.
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Abstract

The analysis of space has been historically dominated
by a horizontal imaginary that privileges notions of
wayfaring and planar geometries. Forging a new
assemblage of performative, somatechnial and
techno-choreographic approaches, this paper reflects
on an art & anthropology project that examines the
theoretical, phenomenological, artistic and political
implications of thinking about space volumetrically
and kinaesthetically, calling attention to the
geopolitics of volumetric space. The project’s field
work probed underground water movement, paleo-
geologic cave formation and industrial/built
undergrounds as case studies, proposing to challenge
the relation between practices of inquiry in the human
sciences and the forms of knowledge to which they
give rise. Its basic premise is that knowledge is not
generated through an encounter between minds
furnished with concepts and theories, and a material
world already populated with objects, but emerges
from the crucible of our practical, biophysical
engagement with the world around us, while at the
same time using recording and capturing technologies
which, inevitably, remediate the biophysical, sensory
aggregates and immersive sensation. Combining
practices and insights from science, anthropology,
and media performance, the project asks for
expressions of sensings that are narrative as well as
choreographic; narrative imaginings (based on
fieldwork) are translated into collective multimedia
explorations of underground space combining
photogrammetric modeling (AR/VR), digital sound
and film processing and choreography.

Keywords
Underground spatialities, deep listening, sensory

anthropology, audible choreography, Virtual Reality

Introduction

Figure 1. The Burrow. Painting 2019 © J. Birringer

First, a small painting I made, inspired by Kafka and
what I imagine when I read “Der Bau” (The Burrow),
an unfinished short story written shortly before his
death. The painting comes from my physical practice,
sensing my ageing body, how it stretches out and
dilates. I try to feel and imagine my body every day
when practicing. I remember in a flash that someone
whose theatre books I really admired in the 1980s
had more or less delved into the burrow as a potential
parable for an acting theory (Blau 1982), or rather, a
speculative theory-architecture of a kind of
vanishing, disappearance and reappearance on some
stage or frame of consciousness. The body, then, is
such a somatic ghost, sensed if not seen clearly, just
as it seems to appear to the watch at Elsinore castle
(in Shakespeare’s Hamlet). 1t is there and not there.

After having written a manifesto on “The
Impossible Theatre,” Blau also reflected on the
aftermath of the 60s and how performance or radical
art after ‘68 survived into the 80s or whether it could
survive further. I remember he dug into, not so much
the roots, but probably the dirt (and the abject and the
tawdry) of many questions lurking below and above
(not sure now about the tactile animals — moles,
muskrats and beavers who burrow) regarding the
performing self, masking, hiding, the doubleness, the
ghosts of guilt, fear, paranoia, our solipsism, haunting
voices, decrepit and agile bodies, father figures,
alternative narrative structures, group processes,
indeterminacy, aleatory elements, trans elements or
what in anthropology was referred to as the liminal
(in ritual), and probably all the myths that theatre
cannot do without.
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I have forgotten the acting theory now. We are at
the end of the line (Tsing 2015). But thinking about
performative somatic toolkits, and how to develop
sensory methods in art/anthropology, I remember
burrowing, crawling in the dust, of stage or
landscape, experiencing body weather, being outside
in the forest, the coal mine, the desert hill country (cf.
Ingold 2011). Then this past summer I come across a
strange small drawing, by an illustrator in the 1920s
called Max von Esterle who seemed to have been an
avid reader of Kafka and — being inspired by a poem
(by Georg Trakl) — he drew a bodily figure,
contorted, not quite logically organic or upright,
somewhat elongated. I tried to paint it, as I liked the
reference to the Trakl poem (Kafka apparently liked
the drawing too)

Schaudernd unter herbstlichen Sternen /
Neigt sich jahrlich tiefer das Haupt.

Shuddering under autumnal stars /
Each year the head lowers itself a little
more

(my translation)

I am interested in the lowering and why so often the
underground is associated with darkness, and death,
and low tunnels often considered dangerous or
hidden (unlike the underpasses that may connect light
to light), thus surreptitious, secretive, furtive. On the
other hand, there must be very many healthy tunnels
too. Trakl saw the drawing and liked it very much,
telling the caricaturist that it had given him much joy.

Tunnel

Figure 2. Rice Tunnels, 2019 © J. Birringer
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Figure 3. Performance rehearsal, ice hockey with palm
frond, tunnel projection. 2019 © J. Birringer

Early morning, waterfall outside at gathering point,
the ship in the sky, made of blue steel, helicopter
hovering next to the ship in the sky (Memorial
Hospital). The engineer who expects us thinks it has a
camera underneath its belly. The helicopter
photographs us from above. I get my camera ready.

I crawl under the “Exhaust.” A beautiful abstract
artwork, a double helix-like sculpture apparently built
next to the control room of the plant, where the vent
should have been. No one probably knows it is here.
The exhaust was abandoned, a sculpture put in its
place. We go inside the plant and are greeted by the
staff. Harvey, the engineer, will be our guide.

He takes us into the Noise Room of the plant, and
before entering, we pass by the “Gym of Broken
Dreams.” When 1 ask, Harvey explains he does not
see any progress in his colleagues’ hard workout
sessions with the heavy weights. Thus the name.

Descending down the stairs into the Tunnels
(underneath Rice University campus in Houston), the
noise from the plant turbines is overwhelming. No
word can be heard. The group descends, one by one,
down the stairs, I am the last, and soon have lost
track, the group moves swiftly and 1 am left behind,
in a way of course that was on purpose so I could
begin to feel alone and at home in the underground
tunnel with its left and right pipelines. Left: Steam.
Right: Chilled Water. Or vice versa. There are also
electrical cables and, from the older recent days,
network fiber optics cables.

Archaeologically speaking, we move from newest
tunnels (wider) to older tunnels (narrower) to very
old tunnels (very narrow) — built 10 years ago, 20 to
30 years ago, to 80 years ago. Our movement will
perhaps not reach the oldest corridors, as they are so
tight and narrow and wet, and thus less passable.
Today we are not cavers, only tunnel walkers. One
might have to crawl on occasion? Today we do not
crawl, though we bend (under) and climb (over)

pipes.
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Heading into the labyrinth. As I have lost touch with
the group, and can only hear faint noise of voices
receding, I have to make guesses, go right, then left,
then right again, then straight, back, and forward
again.

Tunnels are geometric. Linear. Straightforward and
uneventful. The same, ad infinitum. Pipes on the left,
pipes on the right, at some point, one reaches what
the engineers, strangely, call the ”Ballroom.” I see no
dances (I will later try to create one on in the theatre,
using ice hockey as my movement inspiration). But
one has a little space to turn, admire graffiti and wall
paintings, and listen to the periodic severe crackling
of condensation as it gets “trapped” in a trap.

Trapping noise — this is the most beautiful sensation
I imagine hearing, crackle music, sonic distortion,
cracked media. Over the last decades, artists and
musicians manipulated, cracked, and broke audio
media technologies to produce such cracked sounds
in performances. Here, the tunnels offer quite
casually such an extended sound palette, including
tiny trickles, whispers of water drops, and scratches,
as one looks and looks and does not see much (apart
from one long corridor where student invaders have
left their scribblings and cave paintings. Charlie was
here. Tommy loves Ryan. Fuck everything. Vous ne
savez rien.

Water and steam and electrical grid are running
there, as I walk up and down aimlessly. Valves draw
attention, sand and dirt on the HVAC piping, some
older rusty metal pipes are wet, as if sweating. |
imagine all this as flesh and bones, fluid systems, a
vast underground body or a mass of branching,
thread-like hyphae — mycelia. The floor is not fungal
but concrete, some holes in the ceiling mean they are
“manholes” to provide exit to the above. Strange
name, manhole. Below: The hydronic systems (both
chilled and heating water) are closed-loop systems,
meaning, I gather, that the total dynamic head of the
pumps takes into account the friction losses within
the piping system, associated coils, valves, and
accessories.

I end up trying to wait patiently for quiet, and then
the sound: recording the ticks, pops, and clicks of the
glitches of this hydronic underground system, the
tunnel only there to provide its safe operation for the
20m dollar annual utilities budget, using 250 million
gallons of domestic water for the servicing of the
university above the under ground. I also wait
patiently for Harvey to turn off the electric lights in
the long corridor where I wait at the end, wanting to
walk in the dark. Finally, I see him at the far end,
switching off the last light. I am alone in the dark
now, able to listen without distraction.

Figure 4. Ayan Felix, dancing with stalagmite,
Underground Spatialities rehearsal, 2019. © J. Birringer

Cistern
Water Reservoir

Part 1 of our tour of the Houston Cistern is
dedicated to the history of the structure. Our guide,
Rosemarie, is lively and energetic, her narrative
taking us back all the way to the 19" century and the
city’s beginnings — Allen's Landing at the confluence
of White Oak Bayou and Buffalo Bayou, serving as a
natural turning basin and dock for the first ships to
anchor there in 1837 — as well as early town-people’s
need for drinking water. That need in later decades
became more demanding, leading to the construction,
in the early1920s, of the beautiful Cistern. As one of
the city’s early underground reservoirs, it supported
the municipal water system’s goals of fire
suppression (by creating water pressure), and
drinking water storage. After operating for many
decades, an irreparable leak was discovered and after
a few years, the reservoir was decommissioned in
2007. Landscape architect Kevin Shanley first called
the reservoir “the Cistern” because it reminded him
of the ancient Roman cisterns under Istanbul...

In 2010, the City of Houston was sourcing vendors
to demolish the Cistern after it was rediscovered.
Some thought it might be useful as a parking garage.
Yet Buffalo Bayou Partnership was developing the
$58 million Buffalo Bayou Park project, and
recognized the historical and architectural
significance of this massive concrete water reservoir
structure. BBP restored and repurposed the Cistern
into a public space for tourism and a program of
changing art installations....
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Figure 5. Houston Cistern 2019 © J. Birringer

Reservoir Art

The historical tour had our guide talking, singing, and
shining her flashlight into the dark reservoir from the
walkway that winds around the interior perimeter of
the 87,500-square-foot expanse, letting us dimly
glimpse the rows of221  twenty-five-foot
tall concrete columns which stand in a few inches of
water on the reservoir’s floor. The narrative was most
fascinating in regards to the “water history” of
Houston (how much drinking water did the growing
city need; how was drinking water manufactured;
how did the reservoirs, dams and surface water serve
for irrigation, human consumption, industrial use, etc;
how did the cistern survive and how was it operated
and supervised; and how did hurricanes and droughts
affect the water history of the city).

The second tour had us all dressed in white lab
coats; we become quasi-participatory
scientists/performers (recording artists) with quasi-
parangolés, introduced to the current art installation:
Spatial Chromointerference. [The notion of wearable
parangolés can be traced to Brasilian artist Hélio
Oiticia, who in the 1960s created brightly colored
fabric cloaks to be worn by participants while moving
or dancing to samba music; these deliberately cheap
and ephemeral materials were designed by Oiticica as
a way to inject color into the surrounding
environment and animate it through dancing. Oiticica
expected when people perform Parangolés they are
moving the color...]. Here we walked into the
Franco-Venezuelan kinetic artist Carlos Cruz-Diez’s
moving color. Cruz-Diez (b. 1923, Caracas) had been
commissioned to create a site-specific work for the
Cistern: his multi-video projections of continuously
moving chromatic modules on columns, walls and
white cubes floating in the shallow pool of water on
the reservoir’s floor invited us “to become an
essential component of the artwork™ as we wandered
around the cistern’s periphery...

I was not convinced, nor did the projections have a
visceral affect on me. I looked into the deep space
and barely noted the colors, and the movement did
not much to inspire me to move. I did at one point,
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for the camera, but had to force myself. The
periphery being the only walkway, I slowly treaded
along, looking more intently at the textures of the
walls than at the columns or shallow water at the
bottom. I saw the four staircases leading down, and
wished I could have gone there, like the workers who
once had to enter the Reservoir through four tiny
ceiling hatches, crawling down. The walls had their
own cement colors, some areas painted or discolored
by moisture and time, fingerprints of history,
unidentified numbers, flattened visual information.
What would a biometrics of this Cistern reveal, what
modeling could be applied here, should we film with
infrared cameras, what is our mental or physical
access to the many columns that stand there, not as in
a coliseum theatre, but merely as support for the 8-
inch thick concrete roof? And yet, these columns are
actors on this forgotten stage.

Echo

And so I wondered about the 17-second echo. What
would produce Echo here in this seemingly
unmoving dark stillness? What is the Narcissistic
angle in this vacuum? Nothing could be heard inside
the Reservoir, quite unlike the dripping and dropping
and breathing sounds I imagined hearing in the
Natural Bridge Cavern, and the clanking metallic
trapped sounds I remembered from the Tunnels. After
a while, some of us started to manipulate surfaces,
floor, and the rails on the walkway, to generate
sounds that could be recorded. There was not much
there to manipulate. Near the end, as we had planned,
some of us started singing and chanting. A subtle,
hesitant call and response.

The Cistern Visitor Center told me that “if going
into a dark, enclosed underground space isn’t my
thing, or if I like interactive art installations,” then I
could view the Cistern from above via the Down
Periscope project  created by Donald Lipski.
Unfortunately, the periscope was damaged during
hurricane Harvey and needs repair.

Cave

Natural Bridge Caverns

A brief observation en route to the Caverns in the
Texas Hill Country. Leaving Houston on the I-10, my
window is looking out on the right side of the road,
and I watch the suburban landscapes and strip malls
fly past. At one point traffic slows down, and I see a
large cemetery, sitting right next to a substation
(voltage transformer). I wondered what was there
first, the burial ground for the dead, or the electrical
generation, transmission, and distribution system. |
also wondered who placed them side by side. The
rest of the drive — flatlands, farmlands, a few trees,
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many billboards, many more forlorn gas stations and
rest stops on the feeder roads. The hill country were
we went was not yet much of a hill country.

Figure 6. Natural Bridge Cavern, San Antonio 2019 © J
Birringer

It turns out the natural bridge at the Caverns
consists of two thin arching rock slabs that tenderly
meet in the middle and connect, thus forming a
canope-like ceiling above the entrance to the north
cave. Something underneath must have dropped or
caved in.

How do the Cavern managers narrate the
“discovery” (in March of 1960)? There is a video
with two of the finders, Preston Knodell and Orlon
Knox, who crawled into a narrow rubble-filled
crawlway one day and after several attempts found
the cave, now recounting their experience as young
cavers (https://naturalbridgecaverns.com/our-story/).

When we enter, becoming late cavers on a tourist
“discovery tour,” our guide (Destiny her name) warns
us that it will be warm and humid down below. After
a cool corridor gently sloping for the descent,
providing a first withholding glimpse at the rocky
maze ahead, we come to a glass door, and upon
entering the second section, my glasses and the
camera lens immediately fog up. This is a pleasant
surprise, though later I have misgivings as I become
more and more sweaty, and wetness seems to engulf
me all round, including moments when I imagined
the acid-dripping monster in Ridley Scott’s Alien
(1979) appearing above me.

Figure 7. Videostill from the Castle of the White Giants
© 2019 J Birringer

Now the interesting and increasingly breathtaking
underground vista slowly opens up, step by careful
step, the floor is wet and soon one notices the
drippings and droppings, their tiny and irregular
sound heard in long winded narrow tunnels and some
chambers quite large and voluminous, opening out
deep under the surface (nearly 250 feet).

Slowly we move, our groups record the
environment, the drippings and the limestone and
sedimentary rock, and the lakes that have formed
underneath the earth. How all this has come about, I
need to read about, otherwise I’d just make things up
and sing (which I did at one point, to test the cavern
resonance and echo). Geologists think that during the
Cretaceous period, a warm, shallow sea covered
much of Texas; sediments and dead marine
organisms collected on the ocean floor then
compacted and formed the different limestone layers.
Different names are given the various layers, i.e.
Glen Rose (oldest) and the newer Kainer layers.

How does one reinvent or deface the narrative,
looking at bizarre, intriguing wet ancient rock strata
and geologic skins, waxen faces and hands,
unreadable finger or foot prints? What to make of the
dripping phenomena (otoloypitmg- Greek for
“dropping, trickling,” becoming the word stalagmite
— things rising from the floor of the cave due to the
accumulation of material from ceiling drippings / and
otaloktoc — tapering structure hanging like icicles
from the roof of a cave, formed of calcium salts....
what in new Latin we name as stalactites).

More poetic and mysterious are the irregular
volumes, wide and narrowing, falling off, of the cave
and its chambers, which the site managers and
organizers have titled with suggestive names, such as
Purgatorio, or Valley of the Fallen Lords or Castle of
the White Giants. There is Pluto’s Anteroom
followed, strangely, by Sherwood Forest...now I feel
at home with the charming underworld metaphors
derived from old epic literatures, even if the reference
to Robin Hood country was somewhat baffling. I
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waited for Destiny to turn away as she switched the
lights off to Grendel’s Canyon; I wanted to film the
deep dark. But Destiny caught me and hauled me
back.

Somatechnics

“Wir suchen iiberall das Unbedingte und finden
immer nur die Dinge,” writes the Romantic poet
Novalis in 1798 (Novalis: 3). One could translate it
differently: we search everywhere for some
metaphysical truth, for something un-thinged, ideal,
but we only ever find matter, physical things. With
things Novalis also associates plants. The idea of
plants seems to promise growth and life. In Novalis’
lyrical romantic interpretation of life, death is always
present, from the beginning, the threshold of which is
symbolised by the night. Life and death are
developed into entwined concepts. Death is the
romantic principle of life, an underground principle.

And yet, as the new wave of materialism and
speculative realism reveals to us, matters have not
only gained weight but also vibrancy and vitality, the
unromantic lively “thing power” (Bennett 2010: 3) of
material configurations and assemblages, ever re-
thinged, dragged up. At one point, Bennett speaks of
confederations (2010: 23), her lovely conglomerates
or piles of trash, of “plastic glove, oak pollen, rat,
bottle cap, stick of wood” (2010: 4), about to drop off
into a storm drain. And there are other echoes here of
contemporary theories and aesthetics of interaction or
intra-action. What concerns me and my practices, in
the media/performing arts, is not only the awareness
of elemental materiality, but sensory awareness and
deep listening to the “forest knowledge” (Tsing 2015:
243), the ground and environment, once again — how
to find your orientation in the thick underbrush, the
groves, and dark pockets of fir and oak, or the
denuded areas, flush with pine, eroded slopes and
barer landscapes. Waiting for fungal action, as Tsing
proposes (257), following Beckett.

Clearings. Images and sounds become precarious,
in the era of disturbed assemblages, when erosion
drains the colors of earth and of weather. If
choreography means kinetic and proprioceptive —
somatechnical — awareness of moving through and
moving with, then how could a knowledge of
orientation — lines of life that might be shaped, in
analogy with the forest knowledge, by the cracks on
the floor and the rhythms of tracking one’s way
between earth and sky, deep in the limestone cave or
just under the concrete roof of a water reservoir,
listening to the wind, to steamtraps, beholding in the
dark — help to address the physical, spatial and
material relations of assemblage?
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Dancers, in the installations I have built over the past
four years (metakimospheres), are asked to live in
their atmosphere, and invite others, the visitors, into
the various spheres of the atmosphere, seducing them
to touch the “images” (objects, fabrics, costumes,
materials, light, gauze, sound instruments, wearables)
or, rather, the elemental presences, generating
affective connections or a sentient perception of the
emerging atmosphere (“becoming-atmosphere”), as if
it were an affective ontology (Birringer 2018).

Kinetic atmospheres are both
unpredictable/emergent and engineered. Assemblages
are the structuring of interconnections, whether in a
dance installation or aesthetic project or as re-
imagined industrial process or community
organization and activism, now in the era of
extinction rebellion. In rethinking these relations one
dreams of a strategy for social change and for critical
awareness of climate change and the -current
ecological precarity. The underground yields
transmissions of energies that enable deeper
explorations and experiences of reverberation —
psychic spaces of the real and the surreal.
Atmosphere, like the experience of light, is air is
weather — is invisible and visible, and it is
experienced as manipulable.

Beholding

What cannot be seen in this scene is what is most
important — a growing sense of the paradox of the
Unbedingte (Novalis), the ‘“un-thinged” (literally
translated from the German), which is related to the
sublime or perhaps to the fossilized dead matter in
the undergrounds of the anthropocene, the
underworlds of the ontological continuum, to be
beholden, as Australian choreographer Fayen d’Evie
calls the tactile experiences of her works which is
composed for blind and vision-impaired visitors or
those, abled or differently abled, who want to grapple
with tactile vision. Light here trickles slowly, as if the
darkness in front of a hidden moon troubles the rays
from getting out of the covering.

D’Evie speaks of stories “told through blindness,
with a vibrational narrative that will blunder amongst
macro propositions, with intermittent be-holding of
sensory recollections” (2017: 42). Her notion of be-
holding is challenging, as she explains the grappling
with fugitive, hallucinatory, and tenuous “threads” in
an aural environment or an environment of sculptural
materials that are touched and grasped, through the
word’s etymological root (before the ocular), namely
holding, handling, guarding and preserving.

Such handling, in the curatorial practice d’Evie
describes, means haptic engagement and intercourse
in the way in which she admits learning from



choreographic practices, in particular William
Forsythe’s choreographic objects, which she analyzes
and then proposes to reorient through blindness
(2017: 50-54). In Tactile Dialogues (2016), a work
she developed in Moscow with

Figure 8. Tactile Dialogues (Vadim Sidur), curated by
Fayen d’Evie and Shelley Lasica with Irina Povolotskaya,
2016. Photo: Evgeniya Chapaykina

choreographer  Shelley  Lasica, she invited
participants to share actions handling objects or
architectural  structures, giving attention to
temperatures, textures and tactile surfaces and also of
course the kinaesthetic angles of encounters or
navigations around such materials. The instigations
addressed in d’Evie’s provocative work with
“handovers” and intersensory translations point to an
important new understanding of kinetic atmospheres.
What she calls “epistemology of hallucination”
(2017: 58) is their unfolding through affective
connections that may not depend on, or exceed,
conscious apprehension. The repertoires in dance
which I have become interested in over the past years
(body-weather inspired) have helped me to become
more attuned to complex transitions between
ephemeral performance, mediation, and design
(Birringer 2016; 2017)

Planets are bodies, like ours, but they are also far
away, in the great vast hollowing of mass. This says
nothing about the penumbra, and the uncanny
shudder of the landscape of the dark, retouched,
noiseless there, and shudder encoding shudder of
hands and feet against wood, skin against metal,
worlds stitching, anything back alive, and the
machines shudder in the almost-dark, you can hear
the near middle of the night, crows and crickets, bats
in the cave, one shudders in fright over pain and
death imagined, all the dead voices, all the past
eclipses, the shudder performs without the
performative of language.

There is no side to the other, and with the other
absent, here or there, the somatic ghost of the digital
(all the recording and capturings we made in the

under ground) is the former painting, parallel to the
parallel world beyond the moon or before the moon,
shifting objects not as such, the unshifting of the
world's traces leaving objects not as such, every
world-line, life-line, stumbles going nowhere but the
memory of form, machining architectures, under-
forms, concrete and lime stone, every form's
memorization conjures the semblance of an object,
not un-thinged or not the trace of memory, nor the
shadow which coalesces, derived from energy
transmission and material forces, as such that we give
it the name of hardness or moonness and ontology,
mineral anatomy, paint already flowing with
coalescing shadows into memory, memory then also
dissolved into traces shifting objects not as such, the
clarity of this lost in parallel worlds, under the ground
of purgatorio (Dante beckoning), so many shifts of
movement or fluid behaviors and behaviours of
shifts, landed in the fruition of parallel worlds,
eclipsed and separable by distance or measure,
always everything in the form of extrapolation.
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Abstract

We present the interactive multi-agent system Chatterbox, as
part of the sound art installation Translanguaging, exploring
the notion of translanguaging as a mediation of multilingual
and intercultural communication. We discuss the act of lan-
guaging as a dual process comprising both semantic language
communication, as well as paralanguage that relates to the af-
fective, personal, and cultural aspects related to translanguag-
ing. Through the creation of the Chatterbox agent, generating
gibberish vocal streams devoid of semantic content, we aim
at highlighting the paralinguistic dimension of languaging.
The agent model comprises a kind of gradient map, clustering
a segmented corpus of vocal sounds in the latent space of a
self-organized map, according to its paralinguistic finger-
print. We utilize Factor Oracles for the creative generation of
novel utterances of paralanguaging gibberish by the agent. In-
corporating simple subsumption architecture inspired rules,
we further moderate the interaction between the gibberish
agents, creating rich and complex multi-agent behavior in
“paralanguaging discussion”. We outline the artistic and tech-
nical considerations in developing our Chatterbox agent
throughout the paper. We share several observations made
throughout the process of creating the Chatterbox agent, high-
lighting some of the connections between the notion of
(trans)languaging and the implementation of our model.

Keywords

Translanguaging, Paralanguage, Multi-agent systems, Artis-
tic research, Interactive art, Sound art, Generative art.

Introduction

In an attempt to understand the world around us, mankind
has explored both the world through an objective perspec-
tive of the natural sciences, as well as how we make sense
of this world through the subjective perspectives of the ex-
perience offered by the humanities and social sciences. The
cognitive sciences have explored a plethora of viewpoints
and cognitive models, from the computational theory of
mind, information processing, and symbolism (e.g.,
Rescorla 2017), to more embodied forms of cognition, the
perception-action relationships, and connectionism (e.g.,
Varela, Thompson, and Rosch 2017; No€ 2004). The devel-
opment towards embodied cognitive paradigms has also

seen parallel lines of thought arise in the field of music cog-
nition (Leman 2008), and particularly the connection be-
tween perception and action is reflected through changes in
concepts, such as the development of the term musicking.

The term musicking was coined by musician and educator
Christopher Small (1998), and challenges the notion of mu-
sic as a thing. Instead it proposes to think of music as an ac-
tivity, where the act of musicking is inclusive of all aspects
and actors involved in a musical performance, comprising
not only the performance, but also involving the listening,
rehearsing, practicing, and composing. In breaking the lin-
guistic barriers and making music into a verb, Small has
opened up new conceptual possibilities of how we think
about music and the meaning that emerges out of the rela-
tions between the various acts and actors involved in its cre-
ation.

It is in this spirit that the collaborative project
Translanguaging developed, comprising two interactive
sound installations. The project was inspired by the research
on translanguaging in learning by Prof. Angel Lin, Prof.
Dani¢le Moore and Prof. Diane Dagenais as part of an inter-
disciplinary collaboration at the Faculty of Education,

Figure 1. The camera and visualization used for Gesture-wording.
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Simon Fraser University, conceived and led by Dr. Aaron
Liu-Rosenbaum as Creative-in-Residence. The act of lan-
guaging was interpreted in line with the act of musicking,
thinking of language not as an object but rather as an activ-
ity. The term translanguaging here refers to how multilin-
gual speakers employ their multiple languages in the act of
communicating, and how language use and language learn-
ing for multi-linguals become a negotiation amongst the dif-
ferent languages in one’s repertoire, all of which co-exist
symbiotically (Lin and He 2017).

These ideas were explored through sound, image, and
gesture, resulting in a two-part interactive sound installa-
tion. The first part presented a Gesture-wording interactive
installation (see Figure 1). Here visitors could “perform”
new instances of words and phrases through the act of ges-
turing, exploring a virtual latent-space of vocal sounds. Sim-
ultaneously projected on the wall were spectral images of
the respective frequencies contained in these “new words”,
visualizing the actions performed. In this way, gesture was
de-materialized into sound, and sound was re-materialized
into image in a multi-modal experience of languaging.

The second part of the installation, and the focus of this
paper, invited visitors to join a gibberish conversation with
four loudspeaker-agents (see Figure 2). Each loudspeaker
presented a different software agent with its own “languag-
ing” personality that spoke a gibberish language re-con-
structed from an actual language. Through the sound of their
respective voices, the visitors and loudspeaker-agents had to
negotiate when it was their turn to speak, being both polite
in awaiting their turn as well as sometimes a little rude in
anticipation and interrupting.

Figure 2. Chatterbox interaction microphone and two of the four
speakers.
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Conceptualizing a Chatterbox

The project evolved around the creation of a system, named
Chatterbox — a gibberish-languaging agent in a multiagent
system. The system culminated in an installation, where vis-
itors were invited to join a gibberish conversation with four
loudspeaker-agents (see Figure 2). Each loudspeaker was
driven by a unique instance of Chatterbox and presented a
unique “languaging” agent that spoke gibberish recon-
structed from an actual language.

According to Truax (2016), when listening to language,
we may speak of a form of dual processing where we per-
ceive two streams of information simultaneously. An audio
stream of a voice when speaking affords a listener with both
semantic meaning through the organization of vocal sound,
as well as paralanguage — those aspects of language that
communicate sow something was said. The paralanguage
information stream comprises features such as “pitch inflec-
tions, timbre, dynamic changes in loudness, tempo and me-
ter, patterns of stress, and [...] the use of silence — exactly
those attributes which are used to describe a musical mel-
ody” (p. 253).

By creating Chatterbox as a gibberish-languaging agent,
removing the semantic information stream of a particular
language, we aimed at putting emphasis on this paralinguis-
tic dimension of languaging, and highlighting the affective,
personal, and cultural aspects related to translanguaging.
The agents construct their gibberish by recombining vocal
sound segments, not according to any semantic measures,
but by focusing on paralinguistic features, such as inflection
and rhythm.

Consequently, we decided on the following base assump-
tions as guiding the design of the model: Paralanguage as
non-semantic language akin to music, containing both an
alphabet and grammar, yet devoid of a semantic represen-
tation (see also Nika, Chemillier, and Assayag 2016). Ac-
cordingly, we conceptualized sound as an infinite set that
provides an alphabet of vocal sounds for any given lan-
guage, constituting a subset of sounds relevant to a particu-
lar language idiom. The alphabet was structured according
to its paralanguage grammar, here considered as musical
motives and phrases — analogous to words and sentences,
yet intrinsically devoid of semantic meaning. Following the
concept of the infinite creativity in a Chompskian generative
grammar utterances (Linson and Clarke 2017), we then uti-
lized this paralanguage grammar as the constraint in the cre-
ative recombination of the alphabet into new utterances.
Such grammar offered us compelling ways to inform a mul-
titude of musical phenomena and generative processes, in-
formed by what may be considered a syntactic mental rep-
resentation of paralanguage structure.

With a focus on translanguaging, the agents were de-
signed to (re)construct their gibberish based on four unique
corpora of speech, each containing about one hour of a sin-
gle speaker in a specific language. The four corpora com-
prise a female Chinese speaker; a male French speaker; a
male English speaker; and a female speaker of Inuktitut, one
of the Inuit languages of Canada.
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The interaction of dialogue between the loudspeaker-
agents, as well as the potential voices of visitors, is driven
by the sonic dimension of the interaction alone, and occurs
without the use of any visual components or other additional
forms of communication. This poses a significant limitation
in comparison to human agents that often use a range of cues
in communication, such as lip movements, facial move-
ments, and gestures of other speakers. For example, a con-
ference call without video might invite more confusing in-
teraction between speakers than a conference call with
video. Accordingly, the agents have to negotiate their turn-
taking based on the sound of their respective voices only.
This behavior was implemented inspired by the subsump-
tion architecture — an architecture originally developed for
creating intelligent and complex behavior through the paral-
lel layering of simple rules (Brooks 1991). A description of
the implemented rules is elaborated in a later section, as we
first turn to explain the design of the agents.

In this paper we describe the development and implemen-
tation of the interactive gibberish multi-agent system Chat-
terbox, as implemented within the interactive sound art in-
stallation Translanguaging. We present a number of related
works that deal with concepts of language and translanguag-
ing in an artistic context, before providing a report on the
design of the agent from both a technical perspective as well
as some of the artistic considerations underlying the devel-
opment process. We conclude the paper with a discussion
on a number of observations made in the process that high-
light some of the connections between (trans)languaging
and the implementation of Chatterbox.

Related Work

The ideas around language, translanguaging, and dual pro-
cessing have been explored in many artworks in various me-
diums, a few of which we illustrate here. We begin by ob-
serving the work of Xu Bing (2011) and the development of
his Square Word Calligraphy (see Figure 3 for an example
of his style of calligraphy). At first glance the symbols may
seem like traditional Chinese characters, though when ask-
ing Chinese viewers to read it, they will not be able to make
sense of it. Further inspection reveals how the Chinese look-
ing characters are actually readable by English readers as
they are assembled out of English letters, in the case of the

Figure 3. An example of Xu Bing’s Square Word Calligraphy,
spelling out the words “square word” and the artist’s name and sig-
nature on the right (Bing, 2011)

Figure 4. Illustration of the typeface “Backyard” created by Uri
Katzenstein (2015)

example spelling the combination “square word”. Tong-
King Lee (2015) examined Bing’s work through a lens of
translanguaging, where the dynamic communications of
multi-linguals utilize linguistic and non-linguistic resources
across semiotic boundaries when making sense of language.
Lee further commented how verbal language may be seen as
only one of the multi-modal semiotic resources available to
a language user, introducing “an entire range of potentiali-
ties for meaning-making, which is not solely dependent
upon verbal semantics, but also contingent on the specific
configuration of text, mode, and medium in a particular
communicative situation” (p. 444).

Another artist, who explored the semiotic disconnect in
language representation, is the Israeli multi-media artist Uri
Katzenstein. For the exhibition of his work Backyard, he de-
veloped a typeface of alternative graphical representations
of the letters in the English alphabet, which he referred to as
“a hieroglyphic system developed as a common language
for man and machine” (Peleg Rotem 2015). While there is
much room to interpret the artist’s intentions regarding his
semiotic endeavors, the typeface would render readable
English text incomprehensible. Through obscuring the se-
mantic content of text, the hieroglyphs confront a viewer
with the semiotic resources available in languaging when
distinguishing abstract symbols as text.

While the previous discussed artists focused on the visual
dimension of (trans)languaging, the work of Claude
Gauvreau addresses the sonic and poetic dimensions of oral
languaging in the creation of his deconstructed, recon-
structed, and imaginary language “Explorean”. The sonic
qualities of Gauvreau's imaginary poetry were further ex-
plored in a theatrical performance of “Faisceau d’épingles
de verre,” where the text was performed utilizing computer-
generated speech (Marceau 2005).

While the work of Claude Gauvreau addressed the audi-
tory dimension of languaging through poetry, the aim of our
Chatterbox installation is to additionally explore the inter-
active mode of translanguaging in a multi-agent system. We
further address the disconnect in language representation, as
present in the visual dimension of the work by Xu Bing and
Uri Katzenstein, through the dual processing that occurs
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when languaging. By creating a disconnect from semantic
meaning making, through the use of gibberish, we intend to
highlight the multi-modal means available to us in the para-
language dimension of communication.

The construction of gibberish

The Chatterbox agent model was developed utilizing the
MASOM software agent architecture — a musical agent
based on a self-organizing map (Tatar and Pasquier 2017) —
and adapting the model to the objectives of this project. The
model is implemented in the Max 7 environment and utilizes
MuBu (Schnell et al. 2009), PiPo (Schnell et al. 2017), fac-
torOracle (Wilson 2016), and a Self-Organizing Map
(SOM) from the ml.* Machine learning toolkit, presented by
Smith and Garnett (2012).

This section elaborates on the development of the alpha-
bet, letters, and grammar at the core of the agent. The alpha-
bet signifies the identification of a sound “memory”’; the let-
ters refer to a learning process that assigns letters to this al-
phabet; and the grammar refers to the generative and crea-
tive paralanguaging processes involved in turning the
memory into novel instances of gibberish.

Segmentation

The memory of the system begins with the construction of
its alphabet of sound events X, derived from a single-lan-
guage audio corpus. The corpus is broken down into short
audio segments at the approximate size of syllables, isolated
from their semantic context.

The segmentation process identified the boundaries of au-
dio events and placed markers between events within the
corpus. This created a corpus of voice segments with an av-
erage duration of +200ms. Traditionally the segmentation
process has utilized the spectral energy of a given audio ex-
cerpt for its Onset Detection Function (ODF), identifying
peaks in the signal that signify the onset of sonic events.
This approach, however, presents difficulty in detecting
event onsets in audio with continuous energy, yet containing
sonically dissimilar events (see Figure 5b). Such a phenom-
enon was significantly present in the audio corpus, as speech
contains continuity between syllables in words, and words
are often slurred together to form sentences. In order to ad-
dress this challenge, we opted to implement segmentation
based on the temporal evolution of the spectral qualities of
the signal. Instead of energy, we use the temporal evolution
of the magnitude spectrogram of Mel frequency bands
Smel(t, b), also known as melFlux (Bock, Krebs, and Schedl
2012), which shows significant improvement in detecting
these onsets as elaborated below (see Figure 5c¢).

In practical terms, we calculated the magnitude frequency
spectrum S(t, k) utilizing an FFT (where t denotes the
frame index and k the frequency bin number) with a win-
dow size of 23ms (equivalent to 1024 samples at a sample
rate of 44.1kHz) and a window hopsize between consecutive
frames of 1.45ms (64 samples). The linear magnitude spec-
trum was subsequently recalculated to the logarithmic

ISEA2020 | PROCEEDINGS | FULL PAPERS

c¢) input sample for segmentation with initial percussive sounds,
followed by a melody of sine notes with continuous loudness.

¢) energy based ODF, detecting percussive onset on the left, but
not the continuous note onsets on the right (projected over an FFT
spectrogram of the sample).

¢) melFlux based ODF, detecting both percussive and continuous
notes (projected over a 32-band mel spectrogram of the sample).

Figure 5. Nlustration of traditional Onset Detection Function in
comparison with melFlux ODF

frequency representation of the mel scale, a perceptual fre-
quency spectrum more humanly and musically relevant. We
achieved this by filtering the linear magnitude spectrum
through a 32 bin Mel frequency filter M (k, b) (where b de-
notes the filter bin number). This process is described by the
following formula:

Smel(t' b) = S(t, k) * M(k' b)

We additionally scaled the output of this filter logarithmi-
cally, as this seems to greatly improve performance (further
supported by Bock, Krebs, and Schedl 2012).

The melFlux onset detection function mF(t) is subse-
quently derived by calculating the difference between con-
secutive frames, with an average calculated over § = 21
frames (this number was determined through trial and error).
The final onset detection function mF (t) is then given by:

b=32

mE() = ) (Sw4(6,b) = Sieh (¢ = 6,b)
b=1

As the mF (t) contains both spectral, as well as energy in-
formation, it allows for a more musically-informed means
to find event onsets, including onsets that do not appear
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Absolute Loudness
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a) Absolute feature more successful
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Figure 6. Illustration of successes and failures of both absolute and
slope feature values, when observing for example loudness.

within the energy contour alone (see Figure 5). The exact
threshold for identifying event boundaries was determined
through experimentation with the corpus. In practice it pro-
vided a robust ODF that outperformed the energy based
ODF in determining onsets in the language corpora.

Paralanguage feature labeling

After the segmentation process, the identified segments x €
X were labeled with an n-dimensional feature vector F(x),
providing a fingerprint of audio descriptors focused on the
paralinguistic features to be used as our final alphabet X. As
the paralinguistic features reside in the inflections and
changes of the voice, we concentrated on a differential de-
scription of the voice features within each segment, includ-
ing the change of Loudness (AL(x)) from beginning to end,
to identify the overall dynamic development; change in
Zero-crossings (AZ (x)) as indicator of pitch-inflection
and/or noisiness; the change in 13 Mel Frequency Bands
(4B,(x), n=0,...,12), indicating changes in timbre; and
Duration (D (x)) as an indicator of rhythm.

Each segment was sliced in 23ms frames with a hopsize
of 11.6ms, and the changes in features were calculated be-
tween consecutive frames. Rather than analyzing the abso-
lute values of features contained in each segment, we com-
puted the mean and standard deviation of the slope of the
individual features, i.e. the slope of the respective contours
over the segment. This provided a 31-dimensional finger-
print containing D (x) for duration, p and ¢ for AL(x), p
and o for AZ(x), and p and o for 4B, (x).

The focus on differential data is further motivated by the
fact that the corpus consists of segments from a single
speaker. As the loudness, pitch, and timbre of a single per-
son’s voice likely remain within a fairly limited range, the
mean of the absolute features would likely average out as
well. This suggests that the absolute features would offer lit-
tle information for the vocal characterization of segments.
While the differential data would indeed offer little support
for identifying absolute pitches and loudness of the voice
sounds, it offers a greater emphasis on paralinguistic inflec-
tions through changes in pitch, loudness, and timbre (see
Figure 6).

A latent space of syllables

Having populated our alphabet X with the fingerprints of
each segment F (x), we subsequently used our alphabet as a
data set for the training of a Self-Organizing Map (SOM).

SOMs are a form of artificial neural networks that utilize
unsupervised training (Kohonen 1998). They are used to
map a high-dimensional feature spaces onto a 2-dimensional
map — organizing, classifying, and clustering the feature
space, through the calculation of proximity as similarity of
high-dimensional feature sets. In the case of our agent, we
utilized a SOM to provide our model with a 2-dimensional
representation of the n-dimensional fingerprint of our alpha-
bet. The 2-dimensional map offered an easy-to-navigate
“landscape” of sonic material that represents a topological
coherence of the original feature space of the segments — a
latent space containing the memory of the audio corpus. As
the fingerprints F(x) contain differential data, indicating
the slope of features within each segment, we regard the la-
tent space of our SOM as a kind of gradient map of sonic
features VFgp,,.

We subsequently assigned each segment x to a node co-
ordinate node; on the SOM according to the best matching
unit function BMU (F (x)) that indicates the nearest node to
a particular fingerprint. The nodes of the SOM are then used
to cluster various segments in our library according to the
respective similarity of their feature array F(x), meaning
that multiple segments may be mapped to a single node. As
our gradient map VFs,,, does not represent absolute de-
scriptors of sound, segments that are clustered together on a
single node of our SOM might contain entirely different tim-
bres, yet still share similar features of languaging inflec-
tions.
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(Re)constructing non-semantic meaning

Having assigned a node coordinate to each segment, we cre-
ated a node sequence that followed the order in which the
segments appeared in the original audio. We then used this
order to encode what is called a Factor Oracle (FO).

FOs are a tool originally developed for data compression
(Allauzen, Crochemore, and Raffinot 2002) that offer great
potential in creative applications. By encoding the represen-
tation of structure of a string, FOs allow for the efficient
querying of a string for existing substrings (also known as
factors) through the inclusion of forward-links; additionally,
they enable the identification of repeating patterns through
the encoding of suffix-links. Additionally, the FO represen-
tation provides a powerful tool for the generative explora-
tion of novelty, utilizing the encoded paralanguaging gram-
mar built from the provided corpus. This strategy presents
us with a promising form of style imitation that explores the
creative space presented by the original corpus.

By assigning each segment in our corpus with a coordi-
nate in our latent space, we represented the corpus as a string
of node coordinates, encoding the “route” a particular se-
quence of segments represents on the gradient map. For ex-
ample, if the first segment was mapped to node,, the second
to node,, the third to node,,, and the forth to node., we get
the sequence:

s = node,, node,, node,, node,

Consequently, the clustering of segments on the SOM nodes
according to their similarity, offered the possibility to iden-
tify patterns within the corpus. It is these repeating patterns
of consecutive nodes that provided the motives and phrases
for the construction of our paralanguaging grammar.

To conclude, by building an FO out of the string of nodes
as encountered in the original audio, we encoded the para-
languaging grammar of our corpus. Subsequently, in the
generative phase of our agent, we used the FO to explore
and predict the order of segments as encoded. Utilizing the
generative capabilities of the FO, the agent was able to speak
new utterances devoid of semantic content, by playing node
sequences as generated by the FO — thus creating a paralan-
guaging gibberish agent.

The emergence of dialogue

Having established the paralanguaging ability of the gibber-
ish agent Chatterbox, we are now faced with the task of get-
ting the agents to enter into a dialogue. In order to create a
dynamic and interesting behavior of the agent’s turn taking,
we drew inspiration from the subsumption architecture in
layering simple rules for the creation of complex behavior
(Brooks 1991). We subsequently defined a number of heu-
ristics that govern the turn taking behavior of the model.

At the base of the model’s subsumption architecture we
defined the agent’s listening capabilities to detect silence
and start speaking, as well as to stop speaking at the end of
an utterance. This constitutes the first layer of the model’s
heuristics:
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e Layer 1: “be chatty”
o Start speaking when detecting silence
o Stop speaking at the end of an utterance

Through experimentation we found that the node with the
minimum sum of all features in the latent space of the SOM,
offers a reasonable indication of an end-of-utterance. Ac-
cordingly, we defined the agent to stop speaking when the
node being played crossed a certain threshold, defined as a
Euclidian distance from the minimum on the map.

While this rule would successfully govern the turn-taking
between two agents, the addition of a third agent would
cause two agents to respond and continue talking simultane-
ously. We therefore added another layer to check whether
other agents are talking:

e Layer 2: “politely test the waters”
o If after n-segments there is silence, con-
tinue speaking
o  Otherwise stop speaking

By defining the checkpoint after n-segments (default n=3),
small variations in segment length between the various ut-
tering agents, determine which agent will continue speaking
and which agent will stop.

In order to also include the anticipatory nature of how
people interact through interrupting each other in a dialogue,
we allowed the agents to do the same when expecting an-
other agent to stop speaking:

e Layer 3: “also be a bit rude”
o Start speaking when predicting another
agent’s end of an utterance

The ability to anticipate the end of a utterance was imple-
mented through the use of an FO conditioned by the same
sequence that also governs the speaking of the agent. By an-
alyzing the input audio-stream according to the same 31 par-
alanguage features on which the agent was trained, the agent
can match the input-speaker to a current node on its own
SOM. Subsequently, the agent can predict a possible contin-
uation of the external speaker with the use of its FO, ren-
dered from the subjective perspective of how it would pos-
sibly continue the utterance itself. When the agent antici-
pates the external speaker to enter into the minimum of the
latent space, suggesting a potential end-of-utterance, it may
start speaking and somewhat rudely interrupt.

To promote dialogue to occur between two distinct
agents, we added another layer to encourage the agent to re-
spond when testing the waters in layer 2:

e Layer 4: “engage in dialogue”
o  Gradually increase n while speaking, en-
couraging engagement in discussion.

As a final layer, we moderated the discussions by encour-
aging agents to stop uttering when other are speaking:
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e Layer 5: “moderate discussion”
o Gradually increase proximity threshold to
end-of-utterance when speaking simulta-
neously.

By enlarging the threshold that governs layer 1 to stop
speaking, the agent is gradually encouraged to stop speaking
when other agents are speaking concurrently.

It should be emphasized that each agent is trained on a
different corpus with a unique voice and a different lan-
guage. As such, the inclusion of the subjective dimension of
anticipation is what promotes the translanguaging behavior
of the multi-agent system. In its essence, the subjective per-
spective of the agent in perceiving and responding to its en-
vironment, encourages the agent to interpret, and quite pos-
sibly misinterpret, the other agents. However, the agent
(mis)interprets and foresees its environment according to
how it would expect to behave itself.

Discussion

We have presented the interactive multi-agent system Chat-
terbox, as part of the sound art installation Translanguaging,
exploring the notion of translanguaging as a mediation of
multilingual and intercultural communication. We have dis-
cussed the act of languaging as a dual process comprising
both semantic language communication, as well as paralan-
guage that indicates the affective, personal, and cultural as-
pects related to translanguaging. Through the creation of the
Chatterbox agent, generating gibberish vocal streams de-
void of semantic content, we aimed to highlight the paralin-
guistic dimension of languaging.

Additionally, we provide a technical description of the
Chatterbox agent model, and outlines the artistic motiva-
tions for the technical considerations of the implementation.
The agent model comprises a gradient map that clusters a
segmented audio corpus in the latent space of a SOM. The
audio segments are assigned a node in the latent space of the
SOM according to their paralinguistic fingerprint. Describ-
ing the audio corpus as a sequence of nodes on the SOM, we
construct an FO for the encoding of the paralanguage gram-
mar, and use the FO for the creative generation of novel ut-
terances by the agent according to the encoded grammar. In-
corporating simple subsumption architecture inspired rules,
we further moderate the interaction between the gibberish
agents, creating rich and complex multi-agent behavior in
“paralanguaging discussion”.

While the above describes the final implementation of the
gibberish agent model, we would like to share several ob-
servations we made throughout the process of creating the
Chatterbox agent, highlighting some of the connections be-
tween the notion of (trans)languaging and the implementa-
tion of our model.

Firstly, after implementing the first three layers of the
turn-taking heuristics, the agents were beginning to display
rich and complex behavior when interacting with one an-
other. We tested the system and its interaction with a human

agent through a microphone in a studio environment using a
simple small speaker setup. We worked on fine-tuning the
model in this environment, before working with the eventual
4 speaker setup, until the agents behaved satisfactory and
the interaction was engaging. However, when eventually
scaling the setup and having the speaker-agents spread out
comparable to how human agents would converse around a
table, a curious phenomenon emerged: the human agent in-
teracting through a microphone would respond to a particu-
lar speaker agent, and expect the same agent to respond. In
actuality however, often another agent would respond caus-
ing some cognitive confusion for the human agent, needing
to redirect the attention and physically rotate in order to face
the newly engaged speaker agent. Surprisingly, this conflict
was entirely missed when observing the agents from a local-
ized perspective of the single speaker setup, and only be-
came apparent when human embodiment became part of the
interaction, having to rotate one’s body to align with our
perceptual focus. This observation led to the addition of the
fourth heuristics for the interaction, encouraging the agents
to engage in local two-agent dialogues within the larger
multi agent discussion.

Secondly, we observed how the agents would often start
speaking simultaneously as they were implemented with the
same heuristics. This behavior created a sense of commotion
in an often dense gibberish soundscape, and made the inter-
action seem somewhat hectic. The addition of the fifth layer
in the turn-talking heuristics was intended to moderate the
discussion accordingly and encourage agents to let the oth-
ers speak, limiting the undesired behavior (this in addition
to the second layer already stating to “test the waters” before
continuing to speak). While this indeed improved the inter-
action, we noticed it did not eliminate the recurrent commo-
tion altogether. However, rather than regarding this as a fail-
ure of the model, this behavior may actually be indicative of
the multimodal dimension of human communication. Akin
to a conference call without video, the agents were limited
in medium to negotiate their turn and ended up “acci-
dentally” speaking together. We recalled how this issue also
often emerged during the pre-video conference calling era.
Any improvement for this behavior would likely come from
incorporating a multimodal dimension to the interaction,
such as providing the agents with visual feedback, as possi-
ble future directions for developing the Chatterbox agents.

As a final observation, we noticed that when the agents
would speak with one another, there seemed to be a lacking
connection in how one agent would answer the other. Ad-
mittedly, the agents were merely generating sentences ac-
cording to their own FO, exploring the latent space of the
SOM; however, the challenge lay in how to create the con-
nection in between responses when there is no semantic con-
tent. The approach for addressing the challenge was moti-
vated from the same subjective perspective explored in the
third heuristic, where the agent anticipates another agent to
finish speaking by mapping the input to its own latent space.
By fingerprinting the input audio-stream of the other agents,
the agent can map and interpret the input as a node sequence
from the subjective perspective of how it would
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paralanguage itself. Subsequently, when initializing speak-
ing, the agent can prime the FO governing its paralanguag-
ing gibberish, offering a subjective interpretation of contin-
uation of the external speaker. This solution follows a simi-
lar line of thought as the Continuator (Pachet 2003) in
providing a stylistically consistent continuation between hu-
man and machine, both creating and anticipating according
to a concept of style-imitation.

To conclude with a quote from Prof. Angel Lin, discuss-
ing her experience of the Chatterbox installation in a panel
of language education researchers:

“I think you can't escape that kind of feeling of [...]
otherness, when you hear something that you don't un-
derstand, chopped into bits and pieces. [...]. It kind of
represents what you feel when you’re encountering
someone from a different culture, from a different
background, who speaks with a different accent, or dif-
ferent tone, or just a different style, or just a different
rhythm. That kind of alienness or otherness is so well
represented there [...], it is the beauty of what it is.”
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Abstract

Affective states triggered in our body during an artistic/aes-
thetic experience have been discussed by philosophers over
the years under the concept of sensation. From a philoso-
phical viewpoint, sensation is a subtle but intense emotional
phenomenon, mainly perceived when we are experiencing
art. From another perspective, Neuroscience has dedicated
itself to analyzing this phenomenon in laboratory practices by
using biofeedback systems like EEG (electroencephalogram)
and ECG (electrocardiogram), among other systems such as
MRI (magnetic resonance imaging). In such procedures, the
subject is aware that she/he is part of an experiment, which
could repress spontaneous emotions as the one triggered in an
artistic experience. Schizomachine is a research-work in pro-
gress that aims to investigate those subtle affective states of
the human body during the aesthetic experience in a museum
or art gallery by means of mapping and monitoring methods
of the viewer’s physiological parameters. In this paper, we
present the concept of the artwork and the prototype of the
Schizocap, an EEG cap that composes the work. Schizoma-
chine will be initially composed by an EEG cap (the Schizo-
cap), that generates the input data, and by a clothing, called
Schizobody, where the data can be seen in the form of light
(the output).

Keywords

Schizophonia; body; listening; sensation; sensitive commu-
nication; wearable interface; smart clothing; biofeedback;
brain-computer interface; affective technology.

Introduction

In November 2011, an exhibition of US artist Nan Goldin’s
works, taking place in Oi Futuro Cultural Center in Rio de
Janeiro, Brazil, was canceled by the institution’s direction a
month before its assembly. The exhibition would bring to-
gether more than a thousand images registered by the artist
since the 1970s, including The Ballad of Sexual Dependency,
with over 700 photos of protagonists, including the artist
herself, captured in intimate moments. Among the images to
be exposed, the pictures of children, naked or dressed, were
considered “improper” by the direction of the institute, un-
aware of Nan’s work. The exhibition cancellation shook the
Brazilian artistic milieu that year and rekindled the debate
over censorship'

In September 2017, the Queermuseu exhibition - car-
tografias da diferenga na arte brasileira-, which gathered
works by 85 Brazilian artists, including Adriana Varejao,
Alfredo Volpi, Candido Portinari, and Lygia Clark, was
barred by Santander Cultural in Porto Alegre, Brazil, one
month earlier than expected, after protests by conservative
religious and political groups, claiming that the works rep-
resented “immorality” and “blasphemy”, and speaking “in
favor of zoophilia and pedophilia™. “Acts like this were
only inscribed in History during Nazism, Fascism, and dic-
tatorships,” in the words of Nan Goldin’s exhibition curator,
Ligia Canongia (2011).

In addition to censorship, a theme that has come to debate
again in Brazil, those two episodes, added to other recent
events, draw attention to the symbolic violence of the reac-
tions of censor groups, which highlight the potency of affec-
tion of Art. Such reactions occur not only on the symbolic
level of a policy of ignorance (as in the case in Brazil), but
rather occur in the body: the spectator’s body and the social
body on the micro level, in the form of visible and invisi-
ble physiological reactions of those bodies and all the con-
tamination reverberated by the reactions that go beyond the
boundaries of the physical body heading to a social body, on
a macro level.

The reactions in the body during the artistic experience
were largely explored by Body Art, in particular by Marina
Abramovic in her 1970s performances, in which she pushed
her body to extremes. In Rhythm 0 (1974), the affections
discharged on the artist’s body during her performance were
added to the affections of the audience, that became part of
the work through the interaction proposed by the artist®. The
violence here, as in the cases cited, was not only symbolic,

! The exhibition was later hosted by the Museum of Modern Art in
Rio de Janeiro, Brazil (MAM-RJ) and took place between Febru-
ary 9 and April 8, 2012.

2 By means of a crowdfunding campaign, the exhibition later took
place in Parque Lage, Rio de Janeiro, between August 18 and Sep-
tember 16, 2018.

3 In addition to the artist’s presence, the work was composed of 72
objects on a table, including rose, perfumes, bread, grapes, wine,
scissors, nails, metal bar, and a pistol with one bullet, and the in-
structions: “I am an object, you can do whatever you want to do
with me and I will take all responsibility for six hours.”
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but became visible on the artist’s body. What we have from
this work are memories in the form of images that still affect
us because they “reveal the human nature”, as curator Klaus
Biesenbach says in the documentary The Artist is Present
(2010).

Figure 1. Rhythm 0, 1974 by Marina Abramovic

The ability to communicate by means of Art is part of
human nature. However, these potent episodes demonstrate
that, in Art, communication takes place not at the language
level but on the sensitive, in what pulsates between the au-
dience and the artwork, whose potency is capable of dis-
placing gravity center of the affected body. “A work of art
is not an instrument of communication” (Deleuze, 2006),
it is a potency of affection working as an “affect-shooting
weapon”, which, whether happy or sad, results from the
encounter between audience and artwork. It is about the
body’s potency of affection in Art that this article intends to
reflect, by means of a work-research in progress that we call
Schizomachine.

The concept of the Schizomachine

Schizomachine is a smart clothing system proposal that
aims to make some sensitive communication processes of
the human body visible by means of mapping and moni-
toring methods of the viewer’s physiological parameters
and transduction of these data into light during the artistic
experience. It is assumed that there is a sensitive universe
of communication that expresses itself stoutly in an aesthet-
ic experience, while we are appreciating art in a museum,
concert, cinema, art gallery, or even walking on a street of
a beautiful city. The aesthetic experience is also a commu-
nication experience.

That doesn’t mean the artwork (or the artist) communi-
cates directly with the spectator, but something from the
spectator is revealed in their body which unveils itself as
more sensitive after the experience. By affecting the audi-
ence, displacing them from their commonplace, and arous-
ing in them an emotion or even a reflection, something about
this audience (and this body) is revealed, both in a micro
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universe (in the body’s physiological responses) and macro
universe (all the senses that emerge from a collectivity af-
fected by some exhibition or work of art, as in the examples
cited).

The body’s physiological reactions can be measured
through “affective technologies” such as biosensors and
neuro and biofeedback systems*, which have been appropri-
ated by artists since the 1960s. According to Nijholt (2019),
the first artistic experiments using BCI (brain-computer in-
terface), for instance, date from 1965, with the work Mu-
sic for Solo Performer by the US composer Alvin Lucier;
and 1967, with the studies of composer Richard Teitelbaum
about EEG (electroencephalogram) and biofeedback, which
resulted in the works Organ Music and In Tune, in whose
performances (1968) he also used heartbeats, in addition to
brain waves.

In the visual arts, in the early 70s, US artist Nina Sobell
did her first experimentations with EEG by exploring the
silent communication that takes place on the invisible lev-
el of the brain through video. From those experimentations
came out the work Brain Wave Drawings’ (1973), in which
the artist still today explores what she calls “internal and ex-
ternal portraits” of the participants. In the same period, US
composer David Rosenboom® began his research on neuro-
feedback’” and the use of BCI in music composition process-
es and real-time performances, whereby both the publica-
tion Biofeedback and the Arts: results of early experiments
(1976) and several performances with those devices ensued
(Ibid.).

Experimentations with sensory devices have been in-
creasingly common in the art universe as such technologies
become more accessible. This has brought Art, Science and
Engineering closer together in the form of interdisciplinary
collaborations at the same time artistic performances and
communication processes have been enhanced.

The Schizomachine emerges in this context as a concep-
tual and experimental work in progress, inspired by three
main concepts that arose in different moments in time: si-
lence, by John Cage; sonocitology, by James Gimzewski
and Andrew Pelling; and schizophonia, by Murray Schafer.

4 Biofeedback is a technique used to monitor and control some
body functions by means of electrical sensors that measure body
information such as heartbeat (electrocardiogram - ECG), muscle
contraction (electromyogram - EMG), respiration, temperature,
sweat. This technique allows the user to learn to control certain
physiological reactions of the body in order to improve a health
condition or physical performance.

5 Cf. http://www.ninasobell.com
¢ Cf. https://davidrosenboom.com/video

" Neurofeedback is a type of biofeedback that uses a variety of
methods, such as electroencephalography (EEG), to monitor brain
in real time. Like biofeedback, which allows the user to regulate
their physiological and emotional reactions, neurofeedback allows
the control of central nervous system activity. In clinical applica-
tions, neurofeedback, associated with biofeedback techniques and
devices, can contribute to a series of treatments such as sleep dis-
orders, stress, attention deficit, among others.



In pursuit of silence

In 1951, as he entered an anechoic chamber at Harvard Uni-
versity, American composer John Cage made the notion of
silence “audible”. While listening to his own body sounds (a
high one, from the nervous system in operation, and a low
one from blood in circulation) and taking silence as material
for composing as much as any sound, Cage does not only
demystifies silence - thought of as lack of sound until then -,
but also its own absence becomes presence: of a sound, of a
secret, of a symptom, of a sensitive.

Unlike absence, which assumes presence, the void, just
like the silence and the white (of a screen, of a sheet of pa-
per), does not oppose to “full” (full of noise, full of color),
once one and the others are bodies that vibrate infinite pos-
sibilities. They are existents that are present by absence -
when it reaffirms itself in the presence of the imperceptible.
“If I don’t hear it, does it still communicate?,” asks Cage, in
Silence (1973, p. 41).

The music of the invisible

In 2002, James Gimzewski, professor and researcher at the
Departament of Chemistry at UCLA (University of Califor-
nia, Los Angeles) and his then PhD student, Andrew Pelling
(professor and researcher at the University of Ottawa), ex-
pand the concept of listening while making the silent so-
nority of cells audible. Through an atomic force microscope
(AFM), the researchers found out that the yeast cells oscil-
late in a nanoscale, likely to be amplified to a range that is
audible by the human ear. They named this new study field
Sonocytology.

To Gimzewski, the AFM can be considered a new type
of musical instrument, named tactoscope by artist Victo-
ria Vesna. Unlike the microscopes that use optical images,
the AFM “plays” the cell with its small tip and “feels” the
oscillations that “load” its membrane. “It is the sense of
touch, the notion of feeling, which allows us to ‘see’ the
nano-realm.” (Niemetz, 2004, p. 20).

From a simple reasoning: any vibrating object or surface
produces pressure in the air around, and thus, emits sound; if
the cells vibrate, then they must produce some sort of sound,
this finding not only enhances our concept of listening, but
also changes our relation with silence. John Cage’s question
then seems to be answered by the “music of the invisible” in
the moment that the hidden “language” of cells is revealed
by the agency of this device, in a magnified, amplified man-
ner. The invisible communicates, and so does the inaudible.

Schizophonic machine, an exercise of possible
listenings

In 1969, Canadian composer Murray Schafer coined the
concept of schizophonia to describe the splitting of a sound
(schizo) and its issuing source (phonia), such as the case
of electroacoustic reproduction. When a recorded sound is
separated from its original source, there is a displacement
between what one can hear and see. This can confuse the
brain, which cannot always determine the source.

In the case of the “music of the cells”, the original source
(the cell itself) can only be heard by means of a sensitive
and schizophonic process (the AFM) of movement reading
and amplification (“the eagle’s eye”, as said by Deleuze &
Guattari) because the “movement has an essential relation to
the imperceptible; it is by nature imperceptible” (Deleuze &
Guattari, 1987, p. 281).

As a concept of the Schizomachine, schizophonia is sug-
gested to be a condition to our existence right before the
body becomes a body. It occurs, for example, within the
uterus, where the fetus listens to the mother’s sounds and
recognizes them, as well as to the external sounds without
recognizing the source that produces them. The fetus not
only listens to the sounds, but also vibrates with them and
transfigures itself in sound. Thus, it defines its sound - a
rhythmic identity. The fetus grows in the woman’s body and
they split at birth. It is schizo by nature (schizo-body), once
it is no longer part of the mother’s body.

The body would be, then, a schizophonic machine, in
whose interior affects float, a continent where the sonorous
rest. Among the sounds from the outside and the ones pro-
duced within the (human) body there is a zone of indiscern-
ibility that speaks (sometimes yells) in silence, but keeps
histories in its cellular memories that could be told from the
points of view of sound and listening.

The movement that generates vibration and sound is the
common element that pervades the studies mentioned here-
in. The process of “feeling” a cell by the agency of the AFM
and interpreting its movement as sound is the foundation
of Sonocytology. To “look only at the movements”, say
Deleuze and Guattari (Ibid., p. 282). Nanotechnology makes
the micro intervals among matters visible and audible, but
long before its existence, the body, in its animal and human
microscopic ancestry already accessed, secretly, the imper-
ceptible.

Before nanotechnology, the electroencephalogram cre-
ated in 1929 by German psychiatrist and neurologist Hans
Berger demonstrated that the human brain produces electric
currents that can be measured in the scalp by electrodes.
Those electric currents or impulses draw waves (brain
waves) that reflect the brain activity produced as the brain
cells (neurons) communicate among themselves, which can
also reveal thought patterns and affective states, such as
stress levels and mood swings.

Such technologies show us that communication would
begin with the body, in its most silent form, even before the
body becomes a body. Long before acquiring the (oral and
written) language, the human beings already communicat-
ed in their “proto-existence” in the “uterine box”. Similarly,
before the sound of speech comes out, one speaks with the
eyes, hands, facial micro-expressions, sweat, with the tem-
perature, movement and body gesture, in the daily encoun-
ters or in encounter with art. The human communication
also “speaks” in its micro-universe long before an existence
in the macro.
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The design of the Schizomachine

As an experimental proposal, the Schizomachine emerg-
es from the desire to tell this body’s history (its affective
memories) from a sonorous-visual experimentation with
“affective technologies”, such as biosensors and neuro-bio-
feedback systems, aiming to explore other possibilities of
listening, having the body as an object, the skin as an in-
terface, and the sight as a listening (a “listening of sight”).

Beyond the exploratory use of those technologies, what is
intended is an exercise of possible listenings, in which the
production of sensations — the effective potency of Art — can
be experienced by means of a reverse process: a self-affection
when the spectator becomes the work of art and vice-versa.
That is, instead of looking at it from the outside, one would
look at it from within by getting (wearing) into the machine,
such as the works by Brazilian artists Parangolé (1960), by
Hélio Oiticica, and O Eu e o Tu: Roupa-Corpo-Roupa (The
I and the you: Clothing-body-clothing, 1967), by Lygia
Clark.

Figure 2. O eu e o tu, 1967 by Lygia Clark and Parangolé, 1964
by Hélio Oiticica

It is assumed that the human body is a “sound-body” (a
sonorous body), whose vital signs (“vibrations”) change ac-
cording to the emotions produced in the relationships es-
tablished in the daily life and the sensations triggered in the
encounter with Art. As is the case with blood pressure and
heart rate, which accelerate depending on the intensity of
emotional discharge. What would the body in its relation
with Art “sound” like? Is it possible to capture the sensa-
tions - those which precede emotions - produced in their
encounter with Art?

Such questions evoke an earlier question, which refers to
the very concept of sensation, widely discussed in Philos-
ophy. If we understand communication as a sensitive pro-
cess, beginning in the body, sensation would be a first stage
in this process: the firstness, from Peirce’s (1958) semiotic
perspective®. From this standpoint, sensation would precede

8 The three phenomenological categories of Charles Sanders
Peirce (1958), that are, firstness (quality of feeling), secondness
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the emotion (the secondness), which precedes feelings (the
thirdness), according to Damasio (2003, p. 53). Sensations,
emotions, and feelings, compose, then, an aesthetic dimen-
sion of (our body’s) life.

As a starting point, in order to investigate those affective
states of the body during the aesthetic experience, that is, to
make this aesthetic dimension of the body visible, the pro-
totype of an EEG cap was created as part of the wearable
interface named Schizomachine, which will be used in the
context of an artistic assembly. The Schizomachine will be
initially composed by an EEG cap named Schizocap, that
generates the input data, and by a clothing with LEDs fixed
to it, called Schizobody, that functions as a sort of wearable
display where the data can be seen in the form of light (the
output).

The Schizocap is comprised by thirteen dry electrodes
(twelve plus-minus and one reference) attached to a struc-
ture made by crochet, and connected to six EEG sensors and
six correspondent channels of the interface board made by
the BlTalino® system, that digitizes and transmits the sig-
nals, via Bluetooth, to a processing computer. The current
phase of the research involves the challenge of processing,
analyzing and mapping those data. Both the MATLAB sofft-
ware, used for the study of possible data visualizations, and
the Python software, used for the development of the sen-
sation/emotion pattern recognition system in the data gener-
ated from pilot experiment, have been cooperating tools in
this process so far.

Figure 3. The Schizocap photos show the front and top electrode
positions based on the 10-20 System, worn by a man and woman,
respectively. The right photo shows the final version of the proto-
type. Photo by Thiago Barcelos

(reaction), and thirdness (representation), are quoted here to think
a “logic of the sensitive”, in which sensation is the first in this
process (firstness), followed by emotion (secondness) and feeling
(thirdness).

? https://bitalino.com
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The electrodes were distributed on the cap according to
the International 10-20 System, to collect data from different
areas of the brain. In the installation, the stimuli are produced
by the user’s own body during the experience by means of
a passive Brain-computer Interface (BCI) System, in which
“the subject has no intention to control or communicate us-
ing BCL.” The subject’s brain will be “measured without him
or her being asked to voluntarily evoke a particular kind of
brain activity or paying attention to external stimuli that will
have an effect on brain activity.” (Nijholt, 2019, p. 6).

Figure 4. The Schizocap worn by a short-haired man. The photo
shows the design detail of the buckle to fix the cap on the head.
Photo by Thiago Barcelos

Unlike Oiticica’s Parangolés and Lygia Clark’s overalls,
whose interaction in is the user’s movement (the dance in
the Parangolés, and the touch in The I and the you), who
is no longer a mere spectator but the work itself (wearing
instead of watching), the movement in the Schizomachine is
supposed to be as imperceptible as the silence or the sounds
of the cells in such a way that, on the one hand, it can reduce
the production of artifacts and, on the other hand, it can pro-
mote a “self-listening” of one’s own body.

Figure 5. The Schizocap worn by a long-haired and average-head-
ed woman. Photo by Thiago Barcelos

Figure 6. The Schizocap worn by a bald average-headed man. The
photo shows the electrodes connected to the EEG sensors and BI-
Talino board inside 3D printed boxes. Photo by Thiago Barcelos
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Final Considerations

Although this research has focused only on brain waves so
far, if affects happen simultaneously in the body and mind,
as Spinoza (2001) points out, the other brains that inhab-
it the body must be taken into account in this work. From
the viewpoint of artistic experimentation, it is therefore
necessary to demystify the brain as a sovereign entity that
commands the body and explore other possible listenings
with other possible devices, such as the electrocardiogram
(ECQG), for instance, among others. Or else, it is necessary
to understand in depth the very concepts of brain, mind and
consciousness, under a conceptual and scientific standpoint.
A way to be trod.

As Lilia Moritz Schwarcz says (2019, p. 29), “every
[work] keeps its secret to itself. Every [work] can be read
from the relation it establishes with its own secret; the secret
of the stories it does not reveal (...)”. As a research-work
in progress, the Schizomachine also contains a secret that
remains folded in the lines that combine it, in its design in
crochet, another projecting process, in which the drawing is
made by gesture, in the act of projecting, in the meeting of
the thread with the needle, not with the trace on the paper or
computer screen.

From the mixture of the handmade technique, assigned
to the feminine, with technology, dominated by the mascu-
line, part of this work was born, with its gestation process
in progress in pursuit of other brains that constitute the hu-
man body in order to make the sonorous forces of this body
visible as well as “making audible nonsonorous forces”
(Deleuze & Guattari, 1987, p. 96).

A sonorous body presupposes a listening. Therefore, the
Schizomachine intends to draw attention to the body through
listening by proposing an exercise of possible listening, in
which the affective states of the body could be “listened,”
not necessarily with the ears, but with the eyes, through a
“listening of sight”. Sound waves (body signals) thus trans-
mute into luminous waves and bring back to the body its
first condition of schizo-machine. That implies a solitary
experience of listening to yourself and seeing yourself no
more as flesh, but color (light); no longer split, but resonant.
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Abstract

This paper presents Pero sans Cimon, a dynamic sculpture that
critiques female body use and identity through the medium of
soft robotics - a domain of robotics that uses materials and ac-
tuation mechanisms that mimic biological structures. Existing
soft robotics research emphasizes the practical affordances of
soft robotic mechanisms for locomotion, manipulation, wear-
able technology, and architecture. Instead, our objective is to
examine soft robotics as an aesthetic medium through the anal-
ysis of the Pero sans Cimon artwork. We use Andreas Broeck-
mann’s five aspects of the aesthetics of the machine: asso-
ciative, symbolic, formalist, kinetic, and automatic to demon-
strate how soft robotics, in continuity with twentieth-century
machine art, can enable artistic expressiveness. Furthermore,
we extend these principles by describing how the formalist and
kinetic properties of soft robotics support new forms of artistic
representation. We conclude by discussing the artistic impli-
cations of this technology. Specifically, we examine the poten-
tial social symbolism that may emerge from a robotic medium
developed primarily for its aesthetic and mechanical resem-
blances to the human body.

Keywords

Robotics, Softness, Machine Aesthetics, Machine Art, Sculp-
ture, Research-Creation.

Introduction

Soft robotics has been on the rise since the late 1990s and
has opened new possibilities for today’s roboticists [9]. To
date, soft robotics technology has primarily been applied to
three fields: manipulation, locomotion and wearable technol-
ogy [8]. Soft robotics has also been applied in architecture as
a mechanism to create malleable and adaptable structures and
environments. Such soft robotic architecture can dynamically
and directly interact with the human body and its surrounding
environment.

The notion of softness has also been important in the field
of sculpture. Much of twentieth-century sculpture was dom-
inated by hard materials. The introduction of soft materials
enabled sculptures that had unstable properties and multiple
degrees of freedom. These materials opened new expressive
departures from the rigidity and austere qualities of bronze
and marble [6]. For instance, soft materials brought playful-
ness and detachment from functionality in the work of Claes

samuellebourgault@ucsb.edu, >manue.forgues @ gmail.com, 3 jmjacobs @ucsb.edu

Figure 1: Fullview of Pero sans Cimon, 2019.

Oldenburg [6], and created tension between persistence and
evolution in the work of Eva Hesse [10].

The transition from hard to soft materials in sculpture re-
sembles the transition between hard and soft robotics in engi-
neering. However, in engineering, softness brings novel func-
tionalities. In sculpture, it achieves new aesthetic qualities.
We believe that soft robotics in machine art allows for both.

Through the creation of the artwork Pero sans Cimon
(Figure 1) (Video Link: https://vimeo.com/331481349), we
sought to bridge robotics and sculpture by investigating the
artistic expressiveness of soft mechanisms. We used soft
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robotics techniques to symbolize the female body used as
a means of production in our current technological context.
Soft robotics has inherent symbolic values that relate to its
relationship with the human body. The critical qualities of art
production explore this interaction.

We present our concerns through the lens of Andreas
Broeckmann’s machine aesthetics, a seminal set of principles
to explain how specific artworks relate to technology through
association, symbolism, formalism, kinetic and automatism
[1]. This paper examines how Broeckmann’s machine aes-
thetics is a relevant framework for understanding the creative
affordances of soft robotics in the field of art. In the remain-
der of this paper, we first describe prior work in soft robotics
and sculpture. We follow with a description of the creation of
Pero sans Cimon, and we conclude with the symbolic values
to consider when using soft robotics for artistic expressive-
ness.

Background

Across art and engineering, the term softness has different
meanings and associations. In many cases, softness denotes
pliant materials or structures [2].

Soft Robotics

In the field of soft robotics, “soft” refers to the body of the
robot, where soft materials (e.g. silicone) are key to conceiv-
ing soft robot bodies [8]. While the traditional approach to
robotics assumes rigidity and predictable behaviors, the soft
approach involves extensible materials that offer a greater po-
tential for interaction with people and the environment; the
structure is able to deform and absorb. Soft robotics can
achieve more degrees of freedom than hard bodies, which can
achieve a maximum of six degrees of freedom (three rotations
and three translations on the x, y and z axes). The body of a
soft robot contains “an actuation system, a perception system,
driving electronics, and a computation system” [8], which
correspond to the expected characteristics of a rigid robot.
However, the soft body is biologically inspired by muscle-like
arrangements that allow multi-directional movements. There-
fore, soft robots demand new approaches to modeling, con-
trol, dynamics and planning to respond to their surroundings.
Soft robotic systems and their natural tissues are compati-
ble with the medical field and wearable applications since
they have the potential to change their morphology in reac-
tion to their environment in a manner that would be ambi-
tious with hard robotics [8]. The development of soft robotics
seems, therefore, oriented towards its possible contributions
in human-robot interaction. These contributions imply sym-
bolic values that we discuss later in this paper.

Softness in Art

Our interest in exploring the use of soft robotics originated
from our intention to represent the female body in metaphor-
ical, physical and dynamic ways. Our aspirations were influ-
enced by early bio-inspired machines like the birthing ma-
chine developed by Mme de Coudray in the 18th century
(Figure 2).
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Figure 2: De Coudray, A. (18th c.). Birthing Machine
[Mannequin]. Musée de I’'Homme, Paris. Image taken by
Wikipedia User: Ji-Elle.

Mme de Coudray was King Louis XV’s midwife but was
also engaged in teaching the profession. She led large classes,
necessitating a hands-on practical device. Mme de Coudray
designed a human-sized soft doll to teach her apprentices how
to give birth [3]. The doll was made of “colored linen and pli-
ant leather” that was stuffed with padding as well as human
bones, and many parts of the doll were detachable to allow a
better comprehension of the female anatomy [3]. The innova-
tive modularity of Mme de Coudray’s machine was strikingly
ahead of its time; modularity is now a common property of
modern robotics.

Softness has been integrated into the field of sculpture in
the second half of the twentieth century. Artists such as Claes
Oldenburg and Eva Hesse revolutionized the practice by ex-
ploring new forms and materials that shook the traditional
conception of sculpture. In the sixties, Oldenburg began mak-
ing artworks entirely from soft materials. The objects he cre-
ated are subject to gravity but what they lose in structure, they
gain in playfulness. An exhibition pamphlet of the MOMA
in 2013 mentions that “[t]heir soft, pliant, and colorful bodies
challenged the convention that sculpture is rigid and austere,
and their subject matter and colossal scale infused humor and
whimsy into the often sober space of fine art” [6]. Oldenburg
was inspired by the technology around him (e.g. telephones,
typewriters, mixers, etc.). He often created two sculptures
representing the same object. One would be made of rigid
and the other of soft materials. The combination of both ver-
sions would be humorous as the hard version would remain
functional and the soft version impossible to use, which could
imply that technology is becoming impotent. The artistic in-
tuition that Oldenburg had at the time is similar to the shift
that happened in robotics. The loss of rigidity in the realm
of robotics allowed multifunctional performance since these
new materials could change state and better adapt to the shape
of the human body and the environment. Hard robots have a
greater difficulty adapting to, and co-evolving with, their sur-



roundings.

The sculptor Eva Hesse was a vanguard of the post-
minimal art movement. She used materials such as latex,
rope, fiberglass to create sculptural pieces. The softness in
her approach is embodied in both the medium and the insta-
bility of the materials. Latex and fiberglass are slowly chem-
ically deteriorating [5], which bring an ephemeral quality to
the artwork. Her use of flexible materials transmits the sense
of forms that allowed gravity instead of resisting it, like in
Minimal sculpture [7].

Hard materials are not the only available medium when it
comes to sculptural installations, exemplified by the work of
Claes Oldenburg and Eva Hesse, softness can bring new pos-
sibilities. Inspired by organic and inorganic, soft materials, in
the context of sculpture, allow artists to engage and develop
new forms of making. Using soft materials, sculptors can
produce representational forms capable of expression and can
provide emotional and aesthetic experiences. In the context
of robotics, softness is broadly used for its technical function-
ality and deformable properties in order to accomplish tasks
similar to conventional robots, but it also challenges the no-
tions of what a robot can be. In soft robotics art, softness is
used for its expressive movements, functions, properties, and
appearances [4].

The Aesthetic of the Machine

Soft robotic materials and mechanisms suggest many new
aesthetic opportunities for machine art. In his book Machine
Art in the Twentieth Century, Andreas Broeckmann offers a
framework to evaluate the aesthetic of the machine using five
specific qualities: associativity, symbolism, formalism, kinet-
ics, and automatism. These notions help to define histori-
cal tendencies in the art that engages with technology. As-
sociativity to the machines concerns mainly early twentieth-
century movements, precisely futurism, constructivism, and
dadaism, that embraced technical possibilities in order to re-
ject what they considered archaic artistic forms. Symbolism
refers to the quality of using mechanical systems to express
something else and formalism promotes the intrinsic beauty
of these systems. Finally, kinetics looks at the idea of mo-
tion in the artwork and automatism to a machine achieving its
tasks without any human contributions [1].

Creation: Pero sans Cimon

In continuity with Mme de Coudray birthing machine (Fig-
ure 2), our investigation began with the creation of Pero sans
Cimon (2019), an autonomous milk production machine (Fig-
ure 1). We believe that challenging ourselves into making an
artwork was a relevant way to determine if soft robotics had
the aesthetic qualities valuable to machine art.

We investigated the aesthetic and symbolic properties of
soft robotic technology by creating a soft-robotic sculpture.
Our work: Pero sans Cimon is an autonomous milk produc-
tion machine, inspired, in part, by Mme de Coudray’s birthing
machine. Our objective in creating Pero sans Cimon was
twofold. First we sought to use the mimetic qualities of soft-
robotic mechanisms and materials to create a sculpture, which
reproduces aspects of the female anatomy in a mechanized

form. Second, we sought to use the process to examine the
ways soft robotics aligns with and extends machine art.

Pero sans Cimon was created, in part, as a reaction to ex-
amining the mechanization of the female body in our con-
temporary context. Modern computational and robotic sys-
tems are highly gendered. Conventional representations of
femininity are reinforced through feminized assistant robots,
sexual machines, and artificial intelligence. These female
technologies reinforce gender binaries and women’s role as
a means of production. Looking at technological and cultural
examples, the future of personal assistants seems to be fe-
male. Amazon’s Alexa, Hanson Robotics’s Sophia, Project
Aiko, Ex Machina’s Ava, Apple’s Siri, and Microsoft’s Cor-
tana are all well known Al/robots that have been created and
identified as female. Technological progress doesn’t seem to
step away from binary culture, heteronormativity and gender
stereotypes. In each of these cases, the female bot is a servant
or an assistant to human beings. The companies who devel-
oped these products wish to create feminine robots and close
the gap between the real and the artificial. How will these ad-
vances structure the idea of women in our society if assistant
robots and women become indistinguishable?

Feminized technology has historical precedent. One of the
first occurrences of the female body as a machine is told
through the story of Roman Charity. In this tale, Pero, the
daughter of Cimon, who has been condemned to die from
starvation, dedicates herself to visit and clandestinely breast-
feed the man every day. This story is told as an example of fil-
ial piety, but could also be perceived as a way to chain women
to patriarchy and justify the commodification of their bod-
ies. The kinetic installation, Pero sans Cimon, explores the
idea of the female body as a milk production machine. The
work consists of a tubing system that circulates milk around
the sculpture and leaks into a carafe. The carafe never fills,
therefore, the machine must keep producing. This piece aims
to bring forward the forces at stake within our current capi-
talistic context.

We relied on soft robotics to create a sculpture that would
mimic the qualities of female biological milk production.
Pero sans Cimon is made of soft materials: silicone, fabrics,
wires, and PVC vinyl tubing. We used silicone to create a
sculptural mass full of air chambers that inflate and deflate
under the control of an air system. The organic aesthetic qual-
ity that emerges from the system enables us to explore the fe-
male body through form and behaviors (Figure 3). The soft
inflated units represent the structures of mammary glands.

Through the Lens of Machine Aesthetics

After creating Pero sans Cimon, we analyzed the work using
four different aspects of the aesthetics of the machine defined
by Andreas Broeckmann. First, as explained earlier in this
section, the piece is symbolic in many ways. It extends our
interpretation of an ancient myth to criticize modern compu-
tational and robotic systems that exploit the female body as
a means of production. These symbolic values emerge from
the formalist possibilities of the used materials, the kinetic
qualities of soft robotics and the automatism of the sculpture.

From a formalist point of view, the softness and elastic-
ity of silicone in Pero sans Cimon provides an organic ap-



Figure 3: Closeup of Pero sans Cimon, 2019.

pearance. Silicone resembles animals’ skin, which reinforces
the symbolic link between this installation and the human
body. Furthermore, actuated silicone reflects the movement
and shape-change of living organisms. When engineered
around channels and chambers and inflated with fluids, the
silicone structures in Pero sans Cimon generates a rthythmic
pattern of tension and relaxation based on pressure and dif-
fusion. The kinetic quality of the system evokes human bi-
ological functions such as breathing, pumping of the heart
and muscle contraction. Finally, Pero sans Cimon explores
the significance of automation. The soft object pumps milk
continuously through a closed system as a way to represent
the absurdity of oppressed female corporeality in our current
technological context.

This analysis demonstrates specific ways in which soft
robotics extends machine aesthetics. The formalist qual-
ity described by Broeckmann refers to imagery of machines
of the industrial era. These machines are characterized by
their geometrical shapes and the use of metal as the pri-
mary building material. They often involve components like
gears, wheels, and engines. The creation of Pero sans Ci-
mon suggests that the formalism of soft robotics relates more
efficiently to the human body and behaviors rather than ma-
chines. It enables the representation of the biological in more
intrinsic ways than traditional machine art. The kinetic as-
pect of soft robotics points in the same direction. The fluidic
displacement within Pero sans Cimon reflects the way soft
robotics actuation can simulate internal human systems.

These observations bring forward interesting considera-
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tions. Pero sans Cimon both criticizes the current techno-
logical context that tries to close the gap between the female
body/identity and the female robot/assistant, while simulta-
neously relying on technology that facilitates this physical
transition in its construction. It embodies what it denounces.
This subversion of robotic form and function aligns with our
intentions to depict a speculative dystopian future. Simulta-
neously, it raises questions on the implications of using soft
robotics for artistic expressiveness.

Soft robotics is considered safe, approachable and com-
fortable for humans to interact with. But this characteriza-
tion conceals symbolic values associated with the entangle-
ment of human beings and soft robotics. Unlike conven-
tional robotics, soft robotics does not evoke the industrial rev-
olution. Instead, it highlights the modern human body and
the machine interaction paradigms. Soft robots are designed
specifically for interaction with the human body. They are
meant to integrate their surroundings subtly. As a result, soft
robotics contribute to robotic ubiquity. The ethical consider-
ations resulting from these features should be considered by
artists using soft robotics in their practice in the same way
artists considered the social and cultural implications of us-
ing mechanical iconography in the last decades of machine
art.

Conclusion

Softness is rooted in rich theoretical and practical knowledge.
The idea of softness has inspired new forms of sculpture, ar-
chitecture, and engineering. During the last decade, softness
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has taken on different qualities, ranging from playfulness and
embodiment to versatility and resilience. Nevertheless, soft
robotics in its artistic expressive form remains to be explored.

Through the lens of Andreas Broeckmann’s notions of ma-
chine aesthetics, soft robotics align with machine art prac-
tices. We analyzed Pero sans Cimon using four of the five
aspects described by Broeckmann and we now consider that
soft robotics could extend these aspects. Soft robotics im-
plies certain symbolic values that are materialized through
formalist and kinetic characteristics. The shapes and motions
available by inflating elastic materials mirror some intrinsic
features of the human body: formal features such as curva-
tures and bounciness and dynamic features such as breathing,
pumping and contraction.

Engineering and architecture engaging with soft robotics
aim towards an acute connection between the human body
and the robotic entity, the robot being a tool or a part of the
built environment. We believe that this desire to develop this
safe and embodied interaction is inherent to the symbolism
associated with soft robotics and that artists could not make
use of techniques without reflecting upon the ethical concerns
that emerge from this subtle integration. Soft-bodied robots
are, maybe imprudently, depicted and perceived as inoffen-
sive, which obscures their social and cultural implications.
Therefore, we urge artists, including ourselves, to remain crit-
ical when engaging with soft robotics.
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Abstract

In this paper we present and discuss Murmuration by
Squidsoup. Murmuration is a massively multipoint sound
and light artwork commissioned by the Scottsdale Museum
of Contemporary Art, Arizona, comprising 720 individual
networked devices, each with RGB LED light and a
speaker capable of rendering sampled audio in realtime in
an outdoor public environment. It is the first that we know
of to use internet of things (IoT) technologies at this scale
in the audio domain, and we present a discussion of the
sound design considerations that were involved in the
creation of the work and that have resulted from our
experience of the work’s first manifestation, leading to
future goals and design principles that will inform future
iterations of our practice.

Keywords

Internet of things, multiplicitous media, sound installation,
light installation, creative coding, distributed audio.

Introduction

In this paper we present and discuss Murmuration, by
Squidsoup, commissioned by the Scottsdale Museum of
Contemporary Art, Arizona. Murmuration is the latest in a
series of works that explores massively multipoint sound
and light environments, powered by custom internet of
things technologies [1-4]. The work represents a series of
technological improvements to previous systems by
Squidsoup and is the first system we know of to enable
high-quality sample-based audio deployment across 720
separate, individually addressable, custom internet-of-
things (IoT) devices in a public outdoor setting, enabling
rich, distributed, site-specific audio experiences. At this
scale, the creative practice of sound design is significantly
transformed by the potential of working across dense
clusters of speakers, each driven by its own audio
processor, but is also constrained by the various limitations
imposed by the hardware and the software, as well as by
the complexity of the system and the time constraints of
the development and install process.

The main purpose of this paper is to present practice-based
reflections on the audio experiences created by this novel
domain of massively multipoint systems [5]. We begin by
presenting the history of Squidsoup’s loT-based works
leading up to Murmuration, the technology involved, and

Figure 1. (a) The Ocean of Light / Submergence series of
artworks, (b) Bloom, Christmas at Kew, London, UK,
December 2016, (c) Wave, Salisbury Cathedral, UK,
December 2018, and (d) Murmuration, Scottsdale Museum of
Contemporary Art, Arizona, November 2019. This final
image shows the side of the building. Lights additional
wrapped around the front of the building, connecting from the
centre-right of the image.

the creative philosophy underpinning concept and content
development for such works. We then discuss our
experiences with Murmuration, and consider general
sound-design principles and future directions.

History and Technology

Squidsoup has created immersive, massively multipoint
light-based artworks for over 10 years, exhibiting
installation artworks globally in galleries, public art events,
light festivals and commercial contexts. Most typically,
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these works have taken the form of cuboids of light created
by hanging a grid of LED strands (Figure 1a). These are
immersive and playful, as people can walk inside the light
structures, which create a shared space. Sound has always
been an integral part of these works, but never replicating
the massively multipoint nature of the artworks’ light
component. Usually, sound is rendered via a stereo or quad
configuration of traditional loudspeakers, and additional
subwoofers, driven by a single central computer.
Improvements to wirelessly networked, very small form
factor microprocessors — in particular the increases in
speed that enable audio playback — now enable the
creation of multi-device works where each device is
independently capable of light and sound rendering and
can be networked to form large clusters of coordinated
devices. Starting in 2015, Squidsoup have built three key
iterations to date of IoT-based systems for massively
multipoint sound and light artworks, each with increasingly
sophisticated audio capability and fidelity. Each iteration
has a similar form-factor: a 10cm translucent spherical orb
with one power point (Figure 2b).

The first iteration, starting with the Bloom artwork (Figure
1b), commissioned by Kew Gardens’ Christmas at Kew
festival, used an Oak board (running Arduino) and drove a
simple piezo speaker from a separate sound chip. This
system was only capable of playing square-wave tones at
different frequencies and volumes, and was relatively quiet
and low-fi. It also included a ring of LEDs, WiFi, an IMU
sensor and GPS for outdoor positioning.

The second iteration, starting with the Wave artwork
(Figure 1c), commissioned by Salisbury Cathedral, was
also Arduino-powered and used a separate sound chip that
was capable of playing audio samples from a separate
sound chip. This enabled high-fidelity audio sample
playback but through a relatively poor-quality speaker,
limited in terms of its sound pressure level by being
enclosed in a sealed globe. These devices did not include
GPS as this was deemed too expensive and only useful for
positioning over wider areas.

The third iteration, starting with the Murmuration artwork
(Figure 1d and 3), commissioned by the Scottsdale
Museum of Contemporary Art in Arizona, involved a
major rebuild, consisting of an ESP32 board (Figure 2a)
and using the FreeRTOS C-framework. It also included
proper acoustic design of a speaker cavity embedded in the
same spherical housing. From our perspective, this final
iteration has now achieved our objective of a high-sound-
quality programmable rich media device that can operate in
large WiFi-connected configurations. The build is robust
enough for repeated outdoor use and is cost-effective
enough to be deployed at massive scales.

Realtime processing of audio on small low-cost devices is
an area of intensive research interest (e,g,. [6-10]),
including the first author’s work on creative audio on the
Raspberry Pi [1, 11, 12]. Whilst a wide variety of
frameworks exist, they are sometimes too expensive to
create at scale or may have other limitations.
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Creative Philosophy

The systems described above act as media substrates
through which formations of sound and light can be
rendered. It is natural to think of our lights as sorts of
pixels coming together to produce very low-resolution, 3D
screens; devices’ positions in space are stored (manually,
or using an automated method — we have used GPS and

Figure 2. (a) One of the individual boards used in the
Murmuration artwork and (b) a set of complete units ready for
testing in the workshop; each unit incorporates board, speaker,
housing and power socket.

video-based automated positioning with differing success),
so that abstract forms can be sent to the network and each
device will be able to work out its part in the rendering of
that form. In [5] the first author discusses how such
massively multipoint systems present novel dimensions of
creative exploration. A large, dense grid of lights can be
thought of as a screen, with each light considered an
individual pixel, or more generally, as a substrate for
rendering media, with each device subsumed to serve as
part of the substrate. But it can also be thought of as a
series of independent objects, each of which is substantial
and tangible and can be engaged with individually. Other
dimensions of creative exploration include the
homogeneity or heterogeneity of devices and the nature of
content in its relation to the practical aspects of creation on
such systems, from emergent, self-organised behaviours to
top-down coordinated compositions.

In Squidsoup’s practice, we do not think of these substrates
of devices as screens for the purpose of rendering images.
Their incredibly low resolution means that such rendering
is markedly different from rendering images on a
traditional screen. In addition, their site-specific,
volumetric and immersive nature means that there is no
fixed perspective from which to view images, which is
particularly evident when standing in amongst the devices.
Our experience of designing content for these systems has
led us to push dynamic illumination to the fore, and to
work exclusively with abstract geometric structures and
their movement, an approach that also fits well with
systems’ bandwidth, memory and device processing
constraints. Whilst the Submergence series of works
generally uses regular grids, the IoT based works are more
irregular and integrated into structures. In Murmuration, a
‘flock’ of lights, 2, 3 or 4 devices in width, encircles the



building, and from a creative and programmatic point of
view we treat this as a one-dimensional structure.

The introduction of on-device sound across a large
substrate of devices pushes us further from the metaphor of
the screen as, although massively multispeaker rendering
systems exist in specialist environments, there is no
common precedent and no strict equivalence between
rendering images on a screen and rendering sound across a
surface of speakers. In other words, a speaker is not
equivalent to a pixel. If anything, a single speaker is more
similar to a screen, capable of fully rendering a sonic
image. Naturally, the creation of a massive speaker array
affords the spatial distribution of audio in ways that a
smaller PA cannot do. But, the system is also not exactly
equivalent to a spatial audio system in which abstract
sound objects are positioned in space (via spatialization
algorithms), and we avoid thinking of it in this way; its
current software design does not enable strict sound
spatialisation in the manner performed by spatial audio
systems, even though we can easily create the effect of
sounds moving spatially. Rather, each device is an
individual voice that can be programatically controlled.
Thus we take equal inspiration from more low-tech artists
such as Zimoun, whose sound works examine the sonic
nature of massive numbers of acoustic point sources.

Sound Design Experience

Although basic mockups of multipoint sound renderings
were produced in a digital audio workstation (DAW), the
only real way to know what sounds and effects will work
on such a system is to try it in its real deployment context.

The basic code-base available to us on the ESP32
processor allowed only a single sound to be played at a
time on any single device. Sounds are played directly from
disk and a 16GB SD card is used to store a database of
sound files. However, we note that deploying sounds and
code to devices over the air (OTA) can be incredibly time-
consuming; when many devices are on the network
bandwidth and network congestion issues can make it
prohibitively slow to deploy updates of sounds. Even
limiting ourselves to a sound set of 13MB was challenging
within the install time constraints. With more time, it will
be possible to pre-load devices with very large sets of
sounds, enabling more in-depth experimentation with
different sound possibilities. In addition, at the time of
creating Murmuration, the system code was elementary,
and did not enable varispeed or pitched playback of
sounds, meaning that where musical tones were needed,

each individual tone must be provided as a separate sound
file. Thus the install constraints of Murmuration
necessitated that we work with a very small set of pre-
defined sound files.

In the sound design conceptualisation for Murmuration we
considered two basic distributed sound concepts: the
creation of massively distributed soundscapes where every
speaker is producing sound as if a single voice in a chorus;
and the movement of sound around the space. Following
the theme of bird murmurations, we built a dataset of short
individual bird sounds, ranging from natural unaffected
sounds to glitched and processed sounds. We then created
a scene where each device, within a certain region, played
a random sound from this set. The aim was to create bursts
of distributed sound that had a natural distributed feel. In
the same way, we also created harmonies of looped tones,
blends of looped noise, and chaotic effects by playing
multiple copies of the same long complex sound file at
random times across devices.

Each of these effects, we believe, demonstrated the rich
potential of the system for distributed deployment despite
working within the very limited constraints of the audio
system. The noise blends were particularly interesting: we
combined generated noise sounds with audio recordings of
crowds, noisy environments and applause. The result
sounded more like ocean waves or rainsticks than any of
these source sounds, especially as they moved. With the
bird collections, we were able to vary the sample set range
so as to gradually progress from natural to glitched bird
recordings, as the sonic cluster moved around the space, a
simple compositional parameter to manipulate. Tonal
chords, likewise were rich sounding. A side effect of
randomly distributing sounds over multiple speakers is that
audience members could listen-in on one speaker and
fixate on an individual sound, for example discovering that
what they thought was ocean sound was actually made up
of blends of crowd and applause sounds, or hearing notes
accentuated in a chord, depending on their position. In this
way the sonic experience was inherently exploratory, even
though this did not take the form of digitally mediated
interaction.

One of the most effective sounds was a simple click passed
through a very long cathedral reverb (pre-recorded as
such). We fired a wave through the system, triggering this
sound on each device as it passed. The result of a fast
moving trail of clicks with a long reverb tail suited the
sense of spatial movement well, especially coupled with
sparking lights.



Figure 3. Murmuration at the Scottsdale Museum of Contemporary Art.

Our earlier work with sound, in Bloom and Wave, has
given us some basic guidelines for thinking about how to
work with sound in such systems, although we have so far
worked with only very simple audio concepts. In Wave,
musician, vocalist and sound designer Eve Klein created a
sample set of pitched vocal tones. The Wave piece simply
consisted of a single chorus of notes that swept from one
end of the grid to the other, becoming more noisy and
discordant as it reached the other end. The effect was a
simple, calming, meditative experience. According to one
regular visitor: “A friend of mine ... is a wheelchair user ...
His wife has taken him to sit below the display nearly every
fine evening.” When Wave was shown in the very different
context of Burning Man, the devices were frequently
drowned out by nearby sound systems. Audience members
would enjoy the work at night without even realising there
was a sound component. However, upon holding the
devices the vibrations would draw their attention to the
sound component and at quieter times the sonic nature of
the work would be apparent. This unexpected ‘reveal’
alerted us to how rich and diverse the (non-digital)
exploratory potential of the devices was, this time
incorporating a tactile element. At the time of writing we
have no information on audience feedback and interaction
with Murmuration, but we expect our next iteration of
sound design concepts to be informed by these kinds of
observations.

Conclusion and Future Directions

This paper has presented some sound design considerations
arising in the creation of Murmuration, a massively
multipoint sound and light installation that enables rich
new forms of sonic experience. We have described a
number of practice-based observations from our first large-
scale deployment of this system.
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Our current work involves making much-needed
enhancement to the program code that will enable more
audio effects, more precise control of devices and greater
stability and certainty about system behaviour. based on
our observations so far we will focus efforts on producing
sound blends that enhance the distributed audio feel of the
devices. One way to do this will be to filter individual
sounds to narrow bands, so that spectral richness comes
from the blend of sounds rather from each individual
sound. We will produce more sophisticated programming
functionality in relation to temporal control and rhythm,
and examine phase and delay effects. We will further
explore the way that reverberation and echo effects, either
pre-recorded or rendered through the system, play out
across the system. Once we have varispeed playback of
sounds, we will begin to explore timbral richness through
detune effects and more generative harmonic processes.
Whilst we expect future work on the core technology
underlying the system will remove or mitigate many of the
hardware and software constraints that limit the creative
possibilities of working in this context, we also
acknowledge the great importance to our workflow of what
Biskjaer & Halskov [13] call decisive constraints (see also
[14]), those creative constraints that we actively choose to
impose on our practice in order to more easily structure
and conceptualise what we are producing. We believe that
multiplicitous media contexts such as this increasingly
demand creators to employ decisive constraints as a way of
making the unwieldy manageable.
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Abstract

Expectations for the future can differ greatly. Some await a
technical utopia that will support harmonious and easy lives.
Others predict a global ecosystem collapse that will threaten
the future of humans as species. Both camps make appeals
to sentience in support of their stories. Addressing this dis-
cordance, this paper combines narratives in ecology and
technology to ask what roles sentience might play in future
places. In response, it hypothesizes that an understanding of
sentience as an inclusive, relational and distributed phenom-
enon can promote more-than-human cultures and contribute
to the wellbeing of heterogenous stakeholders on the Earth
and beyond. To test this hypothesis, the paper outlines bio-
logical understandings of sentience (as applied especially to
humans, animals and other lifeforms), contrasts them with
the interpretations of sentience in artificial entities (includ-
ing robots and smart buildings), gives an example of at-
tempts at sentience in architectural design and discusses how
sentience relates to place. The paper’s conclusion rejects the
dualism of technophilic and biophilic positions. As an alter-
native, the paper outlines sentience as a foundation for richly
local more-than-human cultures that have intrinsic value and
can help in the search for preferable futures.

Keywords

Sentience; place; architecture; design; technocentrism;
ecocentrism; politics; ethics.

Introduction: Between Futures

Most human societies undergo or aim to join the rapidly
accelerating technological development. Investment-
supported pledges include General Artificial Intelligence,
smart cities, smart medicine and smart agriculture. Prom-
ised benefits of this widespread smartness include greater
efficiencies, unprecedented innovations and, at the core,
the ensuing growth of consumption. Concerns associated
with this model of development include losses of privacy,
increasing societal segregation, joblessness caused by
automation, colonialism by new means and replacement of
democracy by the corporate power. Despite such apprehen-
sions, technocentric development remains in the influential
mainstream.

At the same time, the planet endures an acute environ-
mental crisis. This predicament is a result of humans’ mas-
sive, destructive and wasteful resource extraction. The
negative consequences of societies based on extractive and
industrial economies include irrecoverable biodiversity
losses, climate change with resulting sea-level rises, pre-
dicted mass migrations and food system failures. Calls for
more sustainable societies advocate greater care for the
planet’s ecosystems.

This incompatibility between technocentrism, infocen-
trism and technophilia on one hand and biocentrism, eco-
centrism and biophilia on the other will be a significant
challenge for future actions. Inclusive approaches to partic-
ipation in decision making have been successful in applica-
tion to oppressed groups in human societies, including
slaves, women, children or people with disabilities. We
suggest that this process of political emancipation can
expand from disenfranchised human groups towards non-
humans and provide an avenue for improvements.

Sentience is one way to conceptualize and describe in-
teractions with biotic and abiotic others. Interest towards
sentience across disciplines reflects this generality. The
concept of sentience finds application in biology, psychol-
ogy, philosophy, animal rights, robotics, art, architecture
and design. In practical fields, technologists aim to build
what they call artificial intelligence, smartness or sentience
into all environments, from objects to buildings and from
cities to landscapes. The purposes of these implementa-
tions are typically anthropocentric or at least instrumental
and utilitarian.

There are concerns about what this might mean for hu-
man society [1, 2]. Such capabilities can lead to commodi-
fication of emotions and intelligence. Examples include the
use of sentient robots for sex or the casting of humans in
need of emotional support as commercial opportunities for
care robotics. These tendencies can lead to the devaluing of
suffering and its expansion. The concept of sentience has
been important in efforts to protect biological agents such
as animals. It can also afford protection to possible future
artificial entities.

However, protections based on the common interpreta-
tions of sentience are likely to result in some form of seg-
regation. Speciesism is a characteristic example that results
in debates about the place of moral boundaries that invari-
ably exclude some beings. Examples of existing harmful
speciesist practices include the privileging of humans, or
only primates and cetaceans, or only vertebrate animals, or
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only animals but not plants and so on. The exclusion of
abiotic entities from the sphere of moral concern amplifies
the harmful outcomes of this speciesist preferencing and
forecloses opportunities for improvements in more-than-
human justice. We believe in the importance of this inclu-
sive justice as a program for action or, in the very least, as
a hypothetical frame for further research.

Instruments of governance should support such inclusive
justice and work on approaches such as earth jurisprudence
represents relevant initiatives [3]. However, legal regula-
tion cannot be effective without inclusive ethical cultures.
Such cultures need to incorporate human as well as non-
human stakeholders and require much further practical and
theoretical work. The study of human and nonhuman sen-
tience and its performance in concrete places will consti-
tute an important part of this future progress.

This brings our narrative to an existing gap in
knowledge. At this moment, there is no rigorous discourse
that unifies bodies of learning on sentience in biology,
computer science, politics and design. The discourse on
artificial intelligence and robotics in relationship to ecolo-
gy is even more limited.

The incompatibilities between technocentrism and eco-
centrism constrain designing and management. Unfortu-
nately, human impact on planetary ecosystems is increas-
ingly unavoidable. In the future, novel ecosystems such as
cities, agricultural landscapes or managed forests will be
increasingly prevalent across the globe.

Major incompatibilities between existing approaches
impede the study of ethical and political implications in
action-oriented and pervasively influential disciplines such
as environmental management or urban design. The
placemaking activities within these fields exist at an inter-
section of technological, ecological and political domains
and would benefit from their integration.

We see an opportunity to contribute by integrating the
existing bodies of expertise on sentience. Such an integra-
tion will support a better understanding of more-than-
human communities and will enable a more broadly partic-
ipatory reinvention of future places.

Seeking to use this opportunity, this paper asks what
roles sentience might play in future places. In response, it
hypothesizes that an understanding of sentience as inclu-
sive, relational and distributed phenomenon can promote
more-than-human cultures and contribute to the wellbeing
of heterogenous stakeholders on the Earth and beyond.

To test this hypothesis, the paper outlines biological and
physical understandings of sentience, contrasts them with
the interpretations of sentience in artificial entities, gives
an example of sentience in architectural design and dis-
cusses how sentience relates to place.

Findings: Inclusive Sentience

Extents of Natural Sentience

This section introduces the understanding of sentience in
biological and physical sciences. It seeks to demonstrate
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that sentience is a constructed concept. In nature, processes
that resemble sentience are common, varied and possibly
omnipresent. In human use, this concept is often political.
Importantly for this paper, its commonness can serve as a
basis for the idea of more-than-human cultures.

The idea of sentience is under active discussion. A
common definition describes sentience as the capacity to
feel, in contrast to reason or logic [4]. Similarly, Singer’s
well-known pragmatic definition states that sentience is the
capacity to suffer and experience enjoyment [5].

Such definitions help to outline the concept but require
explanations of additional terms such as reason, feeling
and enjoyment. An alternative approach is to look at the
pragmatic purposes the concept of sentience supports in
research and practice.

The dominant deployments of the concept of sentience
are anthropocentric. For example, it is commonly used to
contextualize the human evolution for the study of human
faculties. Many biological interpretations suggest that
sentience has emerged in humans and other animals be-
cause it has adaptive value [6]. On such views, sentience
facilitates the maintenance of organismic homeostasis
through feelings and emotions. Emotions evolved to guide
cognitive and behavioral responses to improve fitness and
survival [7]. Biological entities experience emotions and
feelings positively or negatively and with different degrees
of intensity or persistence. In humans, emotions such as
happiness, empathy, fear and disgust help to guide fitness,
promoting behaviors such as resource acquisition, partner
retention, predator evasion and disease avoidance. More
complex emotions such as jealousy might be useful for
competitive social situations, while love is useful for form-
ing bonds to improve social acceptance, co-operation or
reproduction [8]. The focus on humans in arguments of this
type leads to the conclusion that feelings and emotions
require complex neural interfaces.

In parallel with the work on humans and ‘higher’ ani-
mals, other research demonstrates the existence of ‘emo-
tion states’ in many lifeforms [9]. Evolutionary situations
that resulted in human sentience have hosted many other
organisms, with similar effects. According to this work,
many or all lifeforms can have sentience or at least subjec-
tivity and personal sense-making capacities [10]. For ex-
ample, researchers acknowledge sentience in a growing
number of animal species [11]. To illustrate: zebrafish can
have emotional fever — a transient rise in body temperature
in response to stressors [12] and bumblebees can be opti-
mistic [13]. Beyond animals, plants might also be sentient.
In response to stressors, they can release pesticides, harden
protective boundaries and change how they eat and breathe
[14]. Even single-cell organisms can reverse the direction
of motion when they bump into obstacles or swim towards
food and away from poison [15]. A further step is to inter-
pret all life and its evolution in cognitive terms, as an evo-
lution of consciousness [16].

Even broader definitions of sentience, linked to this last
position, extend past life towards all self-organizing sys-
tems that can maintain self-identity. Such definitions un-



derstand sentience as a process of sensing non-self, pro-
cessing the incoming information and responding to it [17].
We shall return to this inclusive understanding of sentience
in the discussion of ecocentric and extraplanetary ethics.

Meanwhile, a much more frequently deployed definition
relates sentience to the capacity to suffer. This relationship
sets an important precedent that links sentience to ethics.
Animals’ capacity for suffering is the core argument in
sentientist approaches to nonhuman rights [18, 19]. Among
many other outcomes, this interpretation of sentience in-
forms important efforts to improve animal welfare [20] and
develop alternative governance systems [21]. By contrast,
the insistence on the absence of sentience in some
lifeforms and in all abiotic systems can justify careless use
of nonhumans by human societies. Examples include the
use of animals for food, entertainment and labor as well as
practices that lead to environmental degradation.

This section has demonstrated that the current discourse
on sentience is increasingly inclusive. Reflecting increas-
ing societal acceptance, legal mechanisms in many coun-
tries increasingly attribute sentience to animals. Ac-
ceptance of sentience in other forms of life is also growing.
The application of sentience to abiotic structures is much
less usual. Many are likely to resist this application on
practical grounds. For example, animal rights advocacy
often benefits from empathetic responses that rely on the
similarities between human and animal sentience, in con-
trast to the presumed insensitivity of other lifeforms and
the nonliving world.

Despite such understandable tactical objections, this pa-
per seeks to emphasize the ubiquity of sentience. It propos-
es that a more inclusive conceptualization might prove to
be less prejudiced and more useful in the likely future
places. To explore this proposition, the paper next turns to
the discussion of sentience in artificial systems.

Prospects of Artificial Sentience

Analysis of existing and emerging artificial systems is
important because it provides concrete examples of poten-
tial forms of nonbiological sentience. It is also significant
given the predicted proliferation of artificial intelligence.

The discussion in this paper is inclusive of all forms of
artificial intelligence, including those with physical mani-
festations such as mobile robots and smart buildings.

Engineers see artificial intelligence and sentience as re-
alistic possibilities or even as an inevitability. While even
some of the technology advocates admit that many of these
expectations are fashionable exaggerations by the vendors
[22], others predict human-like artificial intelligence within
the next decade [23].

Artificial intelligence designs can serve practical pur-
poses or support the study of living systems [24]. In both
cases, humans create them for their purposes. Consequent-
ly, emerging ethical problems in artificial systems parallel
the moral concerns regarding biological beings. In some
cases, designers deliberately aim for sentience-like capabil-
ities. For example, emotions such as jealousy, loneliness,
and love can help govern and inform artificial systems’

social behaviors or improve their decision making. Nega-
tive emotions such as fear or pain can help artificial sys-
tems protect themselves.

Artificially intelligent systems are different from other
machines because they are autonomous. In moral philoso-
phy, autonomy is an outcome of responsible reasoning and
decision-making [25]. Increasingly, technical systems can
make decisions without direct human intervention, some-
times in ways that are beyond human understanding. Often
this opacity is an essential feature of their design, as in the
case of deep neural networks. A range of ethical concerns
arises from this capability for autonomy. For example, an
artificial system might prefer its integrity to the safety of
human operators [26]. To illustrate, the design of autono-
mous cars has to distribute responsibility in situations
where the harm is not avoidable [27]. The same is true for
the war robots undertaking an attack or choosing which
wounded to assist.

These and other concerns for human safety dominate the
discourse on the ethics of artificial intelligence. Many see
an ability to ascribe the responsibility for actions as an
important concern. Such considerations led to the initiation
of formal processes that can give legal rights to ‘electronic
persons’, for example within the European Union [28, 29].

In addition to the concerns related to human safety, there
is growing discourse on the wellbeing of the intelligent
artificial systems and its ethical dimensions. Some worry
that the acquisition of sentience by such system can lead to
a large-scale increase in suffering [30, 31]. For example,
plans to create robotic servants that can experience human-
like feelings to make their human masters more comforta-
ble is one path to suffering. Such deliberately subjugated
systems might experience persistent humiliation and result-
ing forms of non-physical pain [32].

Concerns about the wellbeing of artificial intelligence
systems resulted in calls to expand the confines of the
moral circle. Such an expansion requires further theoretical
and practical work. Existing studies and practical efforts
within animal studies and the animal rights movement can
provide useful precedents [33].

This brief overview of the developments in artificial in-
telligence and robotics illustrates the tendency of technical
systems to move towards autonomy, intelligence and sen-
tience. This happens in parallel with the increasingly inclu-
sive understandings of sentience in biological and natural
entities discussed in the previous section.

Many of the approaches discussed above focus on indi-
vidual entities and on characteristic representatives of
types. Typically, such approaches seek to extend the rights
of individual humans to other agents. However, this indi-
vidualistic approach can be problematic. Humans do not
have one model of preferred behavior. Instead, they exhibit
multiple contradictory biases. Injustices motivated by sex,
age and race are common examples. Omission or suppres-
sion of human minorities is also common. Human treat-
ment of nonhuman stakeholders is overwhelmingly exploi-
tative and often cruel.
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Therefore, it is important to support the discussion on
synthetic persons with the analysis of their habitats. These
habitats have the character of highly distributed and com-
plexly interconnected systems of relationships between
multiple agents and processes. These relationships take
forms of habits, traditions, cultures, politics and other ob-
jective/subjective phenomena. Participating agents experi-
ence these effects as persistent contexts, environments,
milieus or places; the terminology and interpretations vary
broadly across the fields of study. The next section points
out some of the relevant characteristics of such contexts by
considering them as future places.

Placed or Indigenous Sentience

As stated above, this section highlights that all forms of
sentience occur in concrete places with unique continuous
cultures.

Today, human activities affect and attempt to control all
planetary environments. These attempts at control are like-
ly to intensify. As a result, artificial systems from mining,
infrastructure and agriculture to cities and buildings be-
come increasingly spread, interconnected and automated.
Consequently, all current and future sentient beings will
inhabit partially artificial, monitored and controlled envi-
ronments.

Standardized frameworks of numerical data, mathemati-
cal routines, computational automation and global commu-
nication underpin these hybrid habitats. On one hand, intel-
ligence and sentience are among the declared objectives for
such artificial systems. On the other hand, natural sentient
agents already populate most or all environments that such
artificial systems will enter and attempt to control.

Therefore, design and management of future spatial en-
vironments will have to consider many types of sentient
agents. At the same time, governance and management of
natural and artificial sentient agents will have to engage
with extended ecological contexts and forms of sentience
that are indigenous to these places.

Here, we can understand indigeneity as a form of more-
than-human culture that came to a form of balance within a
place through a prolonged engagement of multiple agents.
This understanding highlights an analogy where introduc-
tion of novel, powerful and non-indigenous agents in the
form of artificial intelligent systems is similar to the immi-
gration on non-indigenous humans, animals, plants and
microbes during the biological unification of the Earth and
the colonial period. The tragic lessons of that history pro-
vide a warning of possible losses. It is important to re-
member that artificially sentient systems enter richly popu-
lated and complexly intertwined worlds, not terrae nullius
that are in need of improvement or cultivation. Current
losses of cultural and biological diversity show that such
improvements can easily lead to careless or unforeseen
eradication of richness and value.

The challenge of making technical systems indigenous
should not be dismissed as implausible, especially in the
context of greater attention towards indigenous knowledge
in science and management [34]. However, becoming
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indigenous for intelligent technical systems will be at least
as difficult as for the human colonial cultures [35].

Situated Sentience in Design Practice

An in-depth analysis of situated sentience in current and
emergent design practices is beyond the scope of this pa-
per. Instead, this section aims to indicate that such sen-
tience is plausible and calls for further study.

Current design frequently equates sentience with intelli-
gence or smartness. Practitioners or commentators use
these terms to suggest capabilities for automated respon-
siveness. The typical emphasis is on efficiency [36].

For example, at building scales, recurring examples in-
clude reactive building skins [37]. Often describe with a
biological term ‘adaptive’, such structures can change in
response to input. They typically aim to save energy and
improve thermal comfort through adjustable shading or
display information. Here, the focus is on a more efficient
fulfilment of anthropocentric goals. The involvement of
artificial intelligence or sentience is possible but not neces-
sary.

At urban scales, characteristic examples emerge from
the work on smart cities. Like sentience, this related con-
cept lacks a precise definition [38]. Derived from the desire
to achieve a politically acceptable ‘sustainable growth’ the
notion of smart city combines ideas on knowledge econo-
my, ubiquitous digital technologies and the optimization of
urban services. Many researchers worry that its capitalist
motivations can undermine inclusive and just environments
[39].

At landscape and ecosystem scales the growing empha-
sis is on sensing and monitoring. Here, the notions of
smartness or intelligence often refer to practices that seek
to address specific issues: fire-smart landscapes or water-
smart agriculture. Even though ecological engineers have
been discussing ‘technoecosystems’ since the 1980s [40],
the practical use of autonomous systems in the manage-
ment of biophysical dynamics is only emerging.

Given current unavailability of fully realized autono-
mous artificial intelligences or sentient entities at architec-
tural or urban scales, experimental artistic installations
provide suggestive alternatives. In addition to artistic work,
they include some architectural projects, for example our
own work [41] or the experiments by Beesley [42].

Below, we highlight some existing capabilities of such
artificial systems asking whether they have sentience in
comparison to humans, nonhuman organisms or other
systems capable of maintaining self-identity.

Such systems can:

e Have bodies with interior and exterior, consume energy,
obtain sensory input, process information and make
decisions. These capabilities alone can qualify them as
a form of sentient systems, at least according to some
of the definitions discussed above.

e Have and express emotional states in response to stimu-
li. In technical systems, such states do not link to evo-
lutionary histories and fitness-enhancing behaviors.

86



However, artificial emotions cannot be automatically
disqualified on this basis. In living systems emotional
responses among all other mechanisms can be atavis-
tic, random and maladaptive.

e Come into relations with other agents. Technical sys-
tems can strongly affect social relationships between
lifeforms. They achieve this by provoking emotions
and modifying behaviors. As a result, cognitive phe-
nomena such a memory or imagination become in-
creasingly distributed [43], with sentience shared be-
tween agents.

The missing capabilities include:

o General intelligence comparable to humans. However,
these types of structures are as likely to acquire gen-
eral intelligence as other artificially intelligent sys-
tems. Irrespective of this eventuality, the possession of
general intelligence is not a prerequisite for the inclu-
sion into the moral circle. Most of nonhuman lifeforms
also have specialized rather than general forms of in-
telligence but still deserve ethical consideration.

¢ Intrinsic purposes not specified by designers. In this way
such systems are different from desiring, goal-directed
animals. However, abiotic structures such as rocks or
hybrid formations such as ecosystems also do not have
interests or intrinsic purposes but still have value and
receive or deserve to receive protection.

The intersections between diverse modes of existence
become particularly evident at landscape, urban and archi-
tectural scales where interactions between agents organize
into places. At these scales, humans find themselves not
only among but also within variously sentient beings.
Shared cultures within such environments create novel
ethical challenges that require further study.

Discussion: From Metaphors to Participation

Existing artistic and architectural installations provide
limited but suggestive examples. To date, the references to
sentience or intelligence in such cases are largely meta-
phorical, aimed to provoke reflection, imagination and
future study. Implementations of such installation are not
readily suitable as blueprints for designs that can aim for
widespread adoption. However, characteristics of such
installations can help to concretize the trends suggested by
bodies of discourse discussed earlier.

The emerging discourse on robot ethics follows the indi-
vidualistic logic that inherits moral rules practiced in hu-
man societies. According to this logic, if artificially intelli-
gent systems exhibit sentience and sapience, they can in-
herit moral status from humans. This is an inclusive move
because it does not disqualify agents based on the mechan-
ics of their intelligence or the ways they come into being
[44]. This perspective highlights that synthetic systems can

encounter servitude, physical or emotional abuse, neglect,
or the suppression of rights.

However, we argue that this focus on the capabilities of
human-like individuals considered separately from their
relationships with other human and nonhuman agents is
problematic. The discussion above demonstrates that it is
possible to define sentience as a characteristic capability of
all interacting complex systems. In living systems, sen-
tience can act as an enabler of cultures. These cultures
transfer extra-genetic information. Many lifeforms can
have such cultures, including unicellular organisms [45].

This expanded understanding of sentience can under-
mine its utility as a marker for suffering that is necessary
for the sentientist ethics of animal protection. However,
this weakening is not inevitable. Instead, we hope that the
understanding of sentience as a ubiquitous capability can
lead to more participatory approaches to the construction
and management of future environments.

Conclusion: Some Proposals

This paper has considered the roles of sentience in future
places. Our short paper cannot provide conclusive answers.
However, its argument indicates that an inclusive under-
standing of sentience might be useful. This definition con-
nects the anthropocentric understandings that ascribe sen-
tience to some cognitive systems with ecocentric ap-
proaches that see sentience as abundant and pervasive.

An inclusive understanding of sentience has implications
for ethics and practical design. Human-centered, utilitarian
approaches to ethics render the usefulness of nonhuman
life in terms of services and fail to protect lifeforms that
are not knowingly useful for humans. At the same time,
important ecocentric approaches remain under-represented
in the mainstream of contemporary societies [46]. Ecocen-
trism remains on the margins of the design disciplines in
general and the discourses about the construction of intelli-
gent technical systems in particular. Attempts to promote
ecocentric approaches on psychological (love for nature) or
philosophical (intrinsic value) grounds struggle to find
widespread purchase. Perhaps the idea of ubiquitous sen-
tience can provide a more encompassing target for respect.

Ubiquity can make a concept useless as a tool of dis-
crimination. An alternative interpretation might emphasize
that sentience is a process of expressing relationships ra-
ther than as a property of an entity. A dog in the sun feels
hot and walks to the shade. Its ability to feel discomfort
and seek relief requires the sun and the rock, evolutionary
and ethologically. This focus on relationships does not
privilege humans, biological nonhumans or synthetic sys-
tems but sees them as stakeholders within the common
moral circle (related work includes the Earth justice and
wild law, land ethics, geoethic and astroethics or the Eco-
zoic Era as an alternative to the Anthropocene).

To conclude, this paper’s position rejects the ideological
contrast between technophilia and biophilia. It then ques-
tions the bias towards human-like of sentient entities and
extends ethical consideration to nonhuman lifeforms, abi-
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otic structures, all Earth and places beyond Earth. Such an
inclusive understanding of sentience can aid the develop-
ment of more-than-human cultures, even if only as a prov-
ocation for further study.
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Abstract

This paper explores the concept of fields of experience as a
way to engage with the conditions of emergence of what we
might call sentience. As a process of fielding, sensation and
processes of sense-making are of an emergent and entangled
quality in the overall ecology of experience. We specifically
wish to emphasize the dynamics of the closely interrelated
conditions for sensing and sense-making — what we concep-
tualize as ‘shifting immedations’ - and its affective politics.
Rather than transgression, ‘shifting’ foregrounds the some-
times almost imperceptible reorientations of fields of experi-
ence that are lived immediately as tendencies and vectors for
change (feeling the non-sensuous). In particular, we wish to
zoom in on specific practices and technologies that might
modulate and reorient such experiential fields. We do so by
analyzing two cases that emphasize the emergent relations be-
tween digital and interactive technologies and their fielding
potential; BERMUDA is an interactive installation that at-
tempts to relay affective intensity into tendencies for collec-
tive action, whereas the interventions of etcetera emphasize
time-sensitive modulations of experience. Exploring these
cases, we ask how experiential fields and shifting immedia-
tions might allow us to think and act towards new forms of
engaging in a politics of sentience beyond the human subject.

Keywords

Interaction Design, Media Art, Activism, Gilbert Simon-
don, Politics of Affect, Pure Experience, Counterpower,
More-than-Human

Introduction

In this article we wish to continue an already established
conceptual and practical trajectory concerned with under-
standing and exploring the extent to which digital and inter-
active technologies condition and change perceptual ar-
rangements, political and power formations, social mobili-
zation and, more generally, modes of existence across media
art and interaction design. Many contemporary media theo-
retical approaches emphasize the operational and processual
nature of media environments. [ 1] The drive towards analyt-
ical and methodological framings of “understanding new

media” however eclipses the generative and creative pro-
cesses for the production of subjectivity beyond a pre-given
subject of experience. We therefore wish to ask the follow-
ing questions: How would an account of digital media tech-
nologies beyond a stable conception of the subject or tech-
nology look like if we do not want to give up the political
relevance of accounting for really felt and experienced
power formations? And, how can we co-compose such ac-
counts as that share of experience which has the power to
pose and explore a problem and its effects?

The main focus of this contribution revolves around an
ongoing conceptual and practical engagement with the no-
tion of the “field” as it is being developed by French philos-
opher Gilbert Simondon. [2, 3, 4] In addition, it adds to a
range of mobilizations of field as a relevant concept for a
range of contemporary philosophies of media, experience
and affect. The concept of fields of experience, we argue,
provides a new mode of analyzing and understanding the
role of and engagement with new media technologies as
ubiquitous conditioning of life on this planet. The challenge
of dealing with such fields resides in embracing the fields’
experiential complexity as a general activity of potentiation,
while at the same time accounting for its harnessing and cap-
ture by dominant powers. In other words, fielding, as condi-
tioning of emergence, bears with it the possibility of control
and authoritarian politics as much as enabling constraints to
experientially open up modes of being and becoming in a
relational, collective and transindividual manner. [5] In the
following we wish to unfold, explore and further extend this
mobilization specifically in the light of ‘sentience’ and
‘sense’, and in relation to two media artistic and digital de-
sign works: The artist collective etcetera’s engagement in
direct action interventions in Buenos Aires and the interac-
tive installation BERMUDA that attempts to relay affective
intensities across on/offline environments. This will lead to
a discussion of the potential in ‘shifting immediations’ as a
deliberate (but non-deterministic) practice when engaging in
“counterpowerful affections.” [6] The aim is both to provide
conceptual and analytic insights, as well as propose future
experiments and explorations across media art, philosophy
and design.
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Fields and Fielding

In his 1960 lecture Forme, Information, Potentiels, French
philosopher Gilbert Simondon calls for a common axiomat-
ics or “Science humaine”, an integrative approach to reori-
enting the plural “Science humaines.” To arrive at this end,
Simondon is very specific; it is necessary to develop the no-
tions of the field and fielding as a central dynamism in all
processes of individuation across all dimensions of life (ma-
terial, vital, mental). Simondon carves out a conceptual ge-
nealogy moving from early 19th century chemistry over Ge-
stalt psychology and first generation cybernetics and infor-
mation theory to basically rethink the notions of form, infor-
mation and potential in the light of what he calls ‘transduc-
tive operation’ (I 'opération transductive). According to Si-
mondon, the concept of the field is not a description for
some aspects of phenomena, may they be social or technical.
Ratbher, it points at implicit orders that cannot be attached to
fixed agents but are constantly produced and reproduced.!
In his view, field as a concept establishes a reciprocity of
ontological status and operational modalities between the
whole and the parts. [11] The field is composed of a range
of elements that are both in the field and constituting the
field at the same time. Elements are not pre-given entities
but themselves are relations engaged in working with other
relations to build a certain degree of intensity that might oc-
cur as an element (in a concretized state). An element is not
a substance as finitely demarcated entity but rather ex-
presses something elemental, it is a movement with certain
propensity and trajectory in relation to its milieu.
Simondon’s proposition of the field is thoroughgoing. On
the one hand it pertains to an overall rethinking of the sepa-
ration of different disciplinary boundaries in the humanities.
Simondon’s thinking moves through the problematic rather
than the disciplinary. A field is a tensed and dynamic set of
relations that enables specific problems or concerns to arise
through experience. For the study of concrete socio-tech-
nical ensembles, on the other hand, this means to approach
technologies less by their mere technicality but rather in
their operational functions as constitutive elements in fields
of experience. In relation to the paradigm of interaction and
new media technologies the main concern resides in ad-
dressing these cultural and social domains with and through
digital processes as field-operations that can take many
forms and act across the production of different contents.
With the term field we are asking how different forces, en-
ergies and affects are coupled into specific media-constel-
lations without having to maintain a stable form or identity,
thus operating across different boundaries of usually sepa-
rated domains. Accordingly, through explorations of what
and how a field operates we depart from a more traditional
separation of form and content, where the forms contain

! In relation to power and control these dimensions have been
vastly explored by Foucault and his notions of dispositif and dia-
gram and are dramatized in more creative variations of the latter
concept through Deleuze’s writing on Foucault. [7] It is also
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different contents or where the content shapes the forms it
takes. A field is the constituent ground from which an inter-
play between form and content can take place - it in-forms
that playing-out without predetermining how such a play-
ing-out takes effect.

As a philosopher of technology, Simondon has an interest
in uncovering the technical elements (in their functioning
capacities) that are continuously in-forming fields of expe-
rience. Or as Brian Massumi has put it, Simondon has al-
ways recognized “technological innovation as a key theater
of thought materializing in matter becoming, in ways imbri-
cated with life transformations.” [12] Following from this,
we will argue that there is a particular emphasis on tech-
nique and technology as central to understanding fielding
operations. This technical aspect should not constrain us to
understand Simondon merely as a philosopher of technol-
ogy - a tendency that is rather dominant in many strands of
Simondon Studies. On the contrary, what he conceives of
technical objects are operations, transformations and move-
ments of the technical in resonance with the organic and in-
organic matters of existence in their perpetual activation
through processes of becoming and fields of experience.
Fields of experience direct us to explore the intricate rela-
tions between technology and experience from an ontoge-
netic and processual starting point. From machine percep-
tion to human-machine-interaction to haptic interfaces, the
life of algorithms and the shaping of economic lives through
interactive and social media, it will be vital to show how the
effects of digital media technologies are not to be found in a
device, a subject or any other entity but must be understood
as their functioning in experiential fields, fielding processes,
and field effects.

Focusing on fields moves the emphasis from general,
determinate structures to particular conditions of emer-
gence in evental encounters. An experiential field does not
determine the actions to come. Instead, it describes the op-
portunity or potential for actions to emerge. Field denotes
less a circumscribed (yet dynamic) structure for the analy-
sis of social processes, as strands of sociological and an-
thropological deployments of the term suggest. A field is
strictly impersonal. Tying the notion of the field to the con-
cept of experience allows us to further explore the intrica-
cies between sensation and sense-making (or sentience)
from an aesthetic and affective angle. In that respect we
conceive of the field as pre-individual as much as the
sphere where relations with their very own tendencies give
way to specific sensuous and material encounters and
events. The concept of a field thus enables us to discuss
both potential tendencies in their incipience and processes
of actualization in their effects. When we deploy and

Deleuze who initiates a crucial opening of the disciplinary con-
ception of power in Foucault and what he addresses as “societies
of control” and a shift from individuals to “dividuals”, a notion
that Gerald Raunig explored recently (in part in relation to new
media and social media) as well as Michaela Ott. [8, 9, 10]
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explore the notion of the field we always do so to address
modes of expression and experience in their very coming-
into-presence, and as zones of openness for experimenta-

tion.

Sentience and Pure Experience

In aesthetic theory, one might draw on Jacques Ranciére’s
idea of the “distribution of the sensible” (partage du sensi-
ble) for an understanding of the relations between our con-
ception of fields of experience and sentience. [13] Ranciére
explains that former discursive orders have been supplanted
by an aesthetic order or regime drawing on specific tech-
niques and technologies of perception and how they are con-
ditioning politics. However, and this is crucial for our ex-
plorations of fields of experience, the French word partage
means not just dividing and distributing but also sharing and
participating. In other words, it concerns both, the condi-
tioning of sharing and participating and the effects of divid-
ing and ordering. While Ranciére retreats into pre-given
conceptions of the subject and its environment, we want to
focus on the processes of emergence, or what we call field-
ing, as constitutive of subject and environment through the
powers of sensation. Such fielding is crucial when we think
about emergent forms of sentience in interactive media en-
vironments and a more ontogenetic account of technical
modes of existence relevant to Simondon’s thinking. Sen-
tience, as proposed in the overall outline of the ISEA 2020
conference, hovers between the sensible and what makes
sense under specific circumstances. The question raised by
Ranciére’s term of the partage du sensible requires us to
think, how a fielding of experience exceeds the human sub-
ject as the locus of sentience. In other words, how form and
content do not follow each other in their occurrence but con-
stantly shape each other. Accordingly, the notion of partage
emphasizes a sense of being already involved in the co-com-
positional fielding of experience as its fundamental mode of
participation (a notion that Simondon also deploys).

In order to further understand the potential of the field and
processes of fielding, the concept of experience requires fur-
ther clarification. When we talk about experience, we use
the term in the way William James suggests, as pure expe-
rience. [14] Pure experience indicates “a plain unqualified
actuality”, “as yet undifferentiated and undifferentiable into
thing and thought.” [15] And he further explains: “Every-
thing real must be experienceable somewhere, and every
kind of thing experienced must somewhere be real." [16]
One cannot overlook the temporal and processual nature
with which James conceives the term. Experience, as the
“stuff everything is composed of,” is not an experience of a
phenomenological subject in the world, but rather a
worlding in the way Donna Haraway uses the term, that is,
a relational, speculative and more-than-human process of
emergence and expression. [17, 18] James stresses that if
there is something that exists in experience, it is “bare activ-
ity,” and that it is the processual engagements of disjunctive
and conjunctive activities which give rise to an experiencing
subject and its environment. [19, 20] Such activity, as James

underlines, is always differential and cannot be considered
as homogeneous. It is in this differetial sense that he inter-
links the terms of field and experience through a temporal
conception: “The instant field of the present is at all times
what I call ‘pure’ experience.” [21] The making of the pre-
sent is not a mere passing from a past moving towards a fu-
ture. It requires a sense of activity to contract past and future.
Pure experience as the instant field of the present makes the
event of experience an utterly more-than-human, ecological
and emergent affair. What comes to pass as an experience
of a perceiving subject is only one minor contribution to the
overall worlding of the experiential event as it co-deter-
mines the relations between things and thoughts, that is, be-
tween concrete and situated configurations and their contin-
uous “self-abstraction” in becoming. [22] Fields of experi-
ence ask about the emergent status of experience that is al-
ways before and after an actual experience comes to pass. It
is a temporalizing process of relations coalescing and form-
ing with and through matter and as felt effects. A field, as
we will explore further in relation to specific techniques and
technological milieus, points at the openness and experi-
mental character of sentience in the making.

Participation and Immediation

If we conceive of the ontogenetic, activating and emergent
qualities of fields of experience, then the concrete contexts
which we want to further address concern modes of partici-
pation in interactive media environments. As a process of
fielding, participation cannot be preconceived as located in
the experiencing human subject. Sense modalities might be
somewhat curbed in many interactive media platforms and
interfaces establishing and maintaining aesthetic regimes
with very concrete goals for specific extractions of value
(data, gestures, money transactions). The key in these tech-
nological and algorithmic captures of sense modalities
through aesthetic regimes is the value they generate for fur-
ther capitalist use. However, our concerns revolve around
the potential of an emergent fielding of experience in order
to shift modalities of participation away from the conven-
tional parsing of sense modalities and attached value capu-
tre. Such a shifting occurs as a temporal reworking of sen-
sation rather than a mere reorientation, rupture or irritation -
all of which are often deployed strategies to shake up sense
habits (in particular in modernist and often masculinist aes-
thetic discourses).

Writing about the installation artist Robert Irwin, Brian
Massumi develops a fielding concept of experiencing which
he terms immediation. [23, 24, 25] He deploys a Jamesian
notion of experience where the “human element” is less the
center but the “conduit for the expressive event of experi-
ence.” [26] The human mode of existence, as bodily and en-
gaged in mental processing, is part of a larger process where
the subject is the event of experience, and not just the human
being. Experience is “integrally ecological.” [27] How,
then, can we conceptualize participation beyond the human
subject and yet conceive of it as a crucial aspect of the sub-
ject’s differential becoming in engaging with interactive
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media technologies? The field is what allows for an imme-
diate and immanent composition of the human as part of the
event of experience, namely through constant processes of
fielding. If we side with James and take bare activity and the
conjunctive as well as disjunctive relationality of such ac-
tivities as the baseline movement for the emergence of con-
crete embodied situations, the interplay of such activity qua
fielding, becomes the main point of interest for the concep-
tion and analysis of interactive media engagements. Imme-
diation expresses this temporal processing of the fielding as
segue into an actual experience of the human subject, with-
out separating the subject from the experiential field. Imme-
diation means to shift sentience into the event of an ecolog-
ical unfolding.

The challenge of working with fields of experience re-
sides in opening up the fielding process as a veritable and
speculative zone of experimenting with the way in which
perceptions settle into a situation, how “we” make sense of
it and to what kinds of effects. This process, as mentioned
above, is neither neutral nor immune to all kinds of reaction-
ary, conservative or fascist appropriations. One might even
go as far as to analyze right-wing social media strategies as
an investigation into the fielding potentials of these plat-
forms. The key difference between an enabling and empow-
ering and a conservative or resentment-style experimenting
with fields of experience resides in the feedback-loops they
generate. While the latter’s aim is to harness power into a
clearly defined identity to refer to or hold on to (a redun-
dancy effect) the prior offers a more complex, speculative
and differential unfolding of potentials (an affective relay-
ing). As we will explore through two different examples, the
process of fielding and its experimental engagement can
take many forms while moving through technical milieus
and ensembles. In either case, though, the experimentation
with processes of fielding foreground a specific politics of
affect, shifting the distribution of the sensible through field
modulations and thus yielding an alter politics of potentiat-
ing affects. As proposed earlier, this turns the notion of
fields of experience into a heuristic device for speculative
and pragmatic experimentation.

Case #1: Etcetera and Escraches

From the mid 1990s onwards and in the aftermath of the Ar-
gentinian dictatorship (1976-1983) the human rights group
HIJOS (short for “ Hijos por la Identidad y la Justicia contra
el Olvido y el Silencio”, Sons and Daughters for Identity
and Justice Against the Forgotten and Silence) staged a se-
ries of so-called escraches. Escraches are a type of direct
action demonstrations targeting former military functionar-
ies who never underwent any legal consequences for their
crimes during the dictatorship and continue to live unchal-
lenged in their neighborhoods. The escraches consist in a
publicly announced and widely mediatized disclosure of the
address of the targeted functionary and a time and date for
the public intervention to take place. On the day of the event,
a group of activists and protesters shows up and stages
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different formats, some more speech like others more per-
formative and theatrical, to publicly denounce the function-
ary in his everyday milieu. A prior press release by the or-
ganizing group ensures the presence of presence of main-
stream media. Their immediate live-coverage of the event
plays a crucial role in order to yield the desired attention and
to raise consciousness for the injustice of the political re-
gime. The trigger for the first escraches at the end of the
1990s were the actions of Carlos Menem, the former presi-
dent of Argentina, who officially pardoned the military
functionaries and left them unprosecuted.

The artists group efcetera from Buenos Aires, mostly
known for their surrealist and political art interventions, de-
cided to join the escraches of the late 1990s through a spe-
cific contribution in form of theatrical figures. In their per-
formances, they disguised as the military persons targeted
by the overall intervention. Rather than just staging an atro-
cious figure, the group chose to take on a humorous and gro-
tesque styling, resulting almost in a sensation of empathy
and pity for the actual violator. In an interview Loreto Garin
and Federico Zuckerfeld from the efcetera collective state
that their main audience in mind was not necessarily the
people directly present at the intervention but rather the TV
audience witnessing the event at a distance. [28] They
wanted to raise empathy for the intervention and its concern
for social justice at a moment when the state fails to provide
such a platform. Being aware of the controversies such in-
terventions raise, the artists knew that the polarization of the
audience into those people in support and those being
against such acts disabled any actual process of critical re-
flection on behalf of the latter group. By creating the gro-
tesque figures and triggering a humorous aspect, they hoped
to effectuate a shift in the perception of the event. However,
and this is crucial for the fielding of experience which oc-
curred with the invention of these figures, the artists point
out the specific time-frame of live-news media coverage.
Hinting at the very short time span in which the imagery and
footage from the actual events circulate on TV-news, they
sought to find ways of inserting a moment of irritation
through laughter and empathy, a comic explosion in an ut-
terly politicized and violent atmosphere.

In attending to the timing of TV-news and inventing the
figures in their ambivalent triggering of humor, the time of
immediate judgment (either support or disavowal) was sus-
pended. Such a minor intervention into the rather gridded
and prestructured time-regimes of TV-news, with their spe-
cific modulation of audio-visual material, emphasizes an ex-
perimental treatment of the field of experience in the imme-
diate present of the event’s unfolding. This immediating re-
lay banks on technical milieus and their set conditions while
activating its potential for triggering a different fielding pro-
cess and thus shifting the modes of participating - an overall
change in the politics of perception. Etcetera’s conception
of the event is based on a field logic of experience to begin
with. It takes into consideration the field of the present,
which is experience, and invents ways of inserting alterna-
tive time-forms through laughter and the grotesque. It is hu-
mor which provides the field of an alternative encounter



with the event immersed in a highly complex history of vi-
olence and disappearance (a theme that continues to this day
as one crucial focus of social movements in Argentina and
beyond). One might even speak of a continuous doubling of
two series of fielding, of which one pertains to the present
of the (televised) live-experience and the other to the poten-
tial resonances of other temporalities occurring through the
moment of quasi-humoristic irritation.

Case #2: BERMUDA

BERMUDA was developed as part of the SSHRC Immedia-
tions: Ar, Media, Event research project (2012-20) by digital
artists Mogens Jacobsen and a range of collaborative part-
ners.? BERMUDA is an interactive installation consisting of
a piece of fabric suspended in four wires hanging from the
ceiling, each wire controlled by a servo motor and divided
into two triangular patterns of movement. The four motors
are controlled by four independent data streams connected
via an IoT (Internet of Things) protocol. In its current ver-
sion, the motors are controlled through a real-time analysis
of the sound in the Affective Interactions & Relations (AIR)
Lab at the IT University of Copenhagen, where the installa-
tion is currently based. Each motor is linked to a specific
frequency band that either raises or lowers the fabric based
on the sound value in the room; high-pitched, high-volume
sounds tend to make the fabric go up, but it is constantly
shifting its form, and highly responsive to the sonic atmos-
phere in the room. It is possible to learn how to “interact”
with the fabric, but the interaction is ever-changing and
never 100% foreseeable — however, it is not totally random
either. Through its real-time sound analysis, BERMUDA
partially captures the atmospheric intensity in the room, and
tries to add creatively to it. Partial capture is a key word here
since BERMUDA does not attempt to perform a precise anal-
ysis of all the contributing factors to the atmosphere. It does,
however, attempt to enter into a re-fielding of the different
experiential vectors expressed through sound in the room,
providing a soft modulatory potentiation of the space. Ra-
ther than working with mediation, which posits already
known and clearly demarcated thresholds between individ-
ual parts, BERMUDA ‘immediates’ and becomes and ex-
pression where “cultural, technical, aesthetic objects, sub-
jects, and events can no longer be abstracted from the ways
in which they contribute to and are changed by broader ecol-
ogies.” [29]

BERMUDA was originally conceived as a physical ex-
pressive resonator of live data-streams from an online and
experimental platform developed as part of the Immedia-
tions project. Throughout the development phase,
BERMUDA has been developed as an instance of what we
have tentatively conceptualized as an “Affect-o-meter”. The

2 Credits for BERMUDA: Mogens Jacobsen, Halfdan
Hauch-Jensen and Jonas Fritsch.

Figure 1: BERMUDA at the Minor Movement workshop, where it
was an integrated part of a whole-day of events in and around the
AIR Lab. © Authors

idea behind the Affect-o-meter is to visualize oscillations of
the intensity of the affective engagement related to an inter-
active environment. The premise is that this visualization
would have to be non-binary, operating on a continuum. Ra-
ther than a visualization or extreme points of reaction, it was
instead meant to provide a live sense of how the collective
affective investment was fluctuating through the spatio-tem-
poral engagement. This registering of the collective appetite
arising in the engagement with the installation would then
feedback into discussions, modulating the turns things take,
and perhaps give a general sense of when the discussion is
reaching a critical point, or going nowhere, thus functioning
as an indirect decision-making aid.

Figure 2: BERMUDA at the Culture Night, where families explored
different movement patterns around the installation. © Authors

We have explored BERMUDA in action in a number of
occasions, in particular in a workshop series as part of the
Immediatons-project  entitled  “Minor  Movements;

95



Infrastructures of un/recommoning” [Figure 1], at an open
event at a Culture Night in Copenhagen [Figure 2], where
the lab was open to visitors from the outside, and more than
300 people interacted with it, and in the daily activities in
the AIR Lab. At the Minor Movements workshop,
BERMUDA functioned as an integral aspect of the fielding
of the event, creating a shared expression of the mood and
collective appetite of the group. During the one-day work-
shop, the quality of the fabric also made the expression
change based on different contextual factors such as light-
ing, wind blowing through the space etc. Importantly, this
added complexity to the expression, which was perceived as
a good thing, since nobody was interested in another form
of “information visualization”. At the Culture Night, it was
interesting to observe and talk to a number of people, who
all saw different things in the installation: some wanted to
use it as a way to create better acoustic in schools, or to teach
children how to be quiet to appease the cloth. At some point,
we saw a family of three going into the room, gathering un-
der the fabric, getting down on their knees and waiting for
the fabric to lower. They then started chanting while slowly
rising, wanting to make the fabric go up with them. Again,
this points to a multitude of potential use scenarios, with
more or less direct forms of interaction, but always qualita-
tively relaying felt relations.

In its current format, BERMUDA only partially activates
the full potential of an Affect-o-meter relaying between
on/offline actions, atmospheres and encounters. The current
use of the data streams to capture real-time sonic changes in
the physical space could be further explored into a combi-
nation of situated and distributed data-streams, offering a
different complexity to the infrastructural setup. What we
can see from our current experience of working and living
with BERMUDA is that it has a sculptural quality that draws
people in and actively colors the experiential field of the en-
vironment in which it is situated. Future work would engage
with the different parameters for intensifying the relays and
exchanges between space, people and data over time.

Shifting Immediations and Politics of Affect

The two cases explored differ vastly in terms of their setting,
concern and modes of engagement with media technologies.
While efcetera’s interventions are part of a larger context of
human rights activism in the face of state violence and sup-
pression, BERMUDA is an experimental interactive installa-
tion developed as part of a well-funded research project.
While their contexts and concerns are very specific and need
to be addressed in their situated geopolitical differences,
both cases expose different aspects of the fielding of expe-
rience and the operational logic of fields of experience. In
either case, the focus on a subtle shifting of specific media-
technologically infused environments, allow us to further in-
vestigate the fielding processes underway in the overall en-
gagements with media technologies. Shifting immediations
means to attend to the minor modulations of sentience
through different time-forms and their insertion into embod-
ied perception. The question we wish to further unfold
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through the concept of fields of experience addresses the
complex entanglements between such time-forms and their
interplay across different modes of existence. Rather than
conceiving of technology and the human subject, or the sub-
ject and the media environments, experience as a continuum
of activity foregrounds an awareness for the power of acti-
vation in experience. Such powers can become counterpow-
ers against preemptive modes of harnessing sentience into
confined captures of resentment-based identification (the
main refrain of right-wing politics) and offer an alter-poli-
tics of affect. [30] Such alter-politics of affect are attentive
to the fielding that occurs across domains and disciplines,
bodies and atmospheres. They experiment with the aim to
allow for the occurrence of more complex and thus more
open and joyous modes of experience. If we draw on spe-
cific aesthetic modalities, it is because we conceive of such
aesthetics as a veritable extension of sensuous experience
towards felt difference that eschews clear and contained per-
ception while shifting how we perceive — rendering it more
complex and thus less susceptible to mischievous appropri-
ation. Such perceptions of perception give an account of
sentience in the making and thus renew its modes of making
sense adaptive to each shift in the situation. To relay these
variations of sense generates a veritable affective politics ca-
pable of relaying such vast differences as etcetera and
BERMUDA through the continuum of fields of experience.
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Abstract

Risonanze di Vino was a creative research project conducted with
winegrowers in Campania, Southern Italy that sought to explore
resonances between the senses, nature and culture. The non-visual
senses were used as the main instruments of inquiry, to unearth
the sentient interactions that often lie just beneath the surface of
consciousness; in the intuitive ways the winegrowers worked with
their changing environments, and through the crossmodal
correspondences harnessed in the final multisensory artworks.
This paper situates Risonanze di Vino within the framework of the
artist’s concept of semsory terroir, an interlaced sensuous-
aesthetic system, which in this project blends sensory
anthropology, wine studies and crossmodal psychology into a
multisensory arts practice. It documents the creation of the
artworks, which used the winegrowers’ senses to orient field
recordings made in their vineyards and wineries that were shaped
into soundscapes that worked in harmony or conversation with
their wines. These crossmodal sensescapes were designed to both
transmit the winegrowers’ sensory experience, and forge further
sensory  connections  through  harnessing  crossmodal
correspondences discovered between the wines and sounds.

Keywords

sensory terroir, crossmodal art, sound art, wine, sensory
anthropology, multisensory aesthetics, sensescapes,
soundscapes

Terroir, I think, is the notion that attempts to capture, in a
sense, to bottle, this interaction between nature and culture
for those involved in wine. Amy Trubek [1]

There is nothing in the senses which does not lead to
culture. Michel Serres [2]

Introduction
“It’s important for us to remember that the sound and the
smells of the countryside we were used to when we were

1 I use the all-encompassing term winegrower, which relates to
those who both grow the grapes and make them into wine (as is
the case with many small wineries where the roles of winemaker
and viticulturalist are often undertaken by the same person or

people).

young were lost. When we started working with the
vineyards here around 2000, these no longer existed,”
explains Cantina Giardino’s Daniela De Gruttola.
However, since starting the winery as a cultural project to
preserve old vines and winegrowing traditions under threat
from modern agricultural practices, biodiversity has
increased and the sensescape has changed. “Now we have
recovered these sounds and smells of the past,” she states.

De Gruttola’s sensitivity to sonic and olfactory
shifts in the agricultural soundscape, was one of the sensory
insights revealed in the research that grounded the creative
Risonanze di Vino project. Conducted during an
Interferenze artist residency in Southern Italy during the
2018 vintage, the project used largely non-visual sensory
experience as a medium and a method to explore the
sensory, cultural, and affective connections of six local
winegrowers 1 with their wines and land. The inquiry
involved interviewing and attending to winegrowers in
their environments, and tasting their wines. I then used the
winegrowers’ sensory cues to orient my senses in the field
recordings I made in their vineyards and wineries, and the
multisensory sensescapes:2 1 ultimately created. In these
works created from each winegrower encounter, a
soundscape was designed to interact with a wine from the
winegrower to transmit the sensory terroir through the
salient personal, cultural and perceptual connections I had
discovered. The sensescapes were sensorially deepened
using crossmodal correspondences, the universal tendency
of a sensory feature in one modality to be matched with one
from another sensory modality. [4]

Traversing the Sensory Terroir

Risonanze di Vino involved a practical application
of my concept of sensory terroir, an interlaced sensuous
system that draws on the connections between the senses,
environments, people, and the multisensory imagination.
Using a metaphor harvested from the French concept of

2 The term sensescape is borrowed from sensory anthropology,
defined by David Howes as: “the experience of the environment,
and of the other persons and things which inhabit that
environment [...] produced by the particular mode of
distinguishing, valuing and combining the senses in the culture
under study”. [3]
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terroir — the symbiotic environmental factors that combine
to create the overall character of the wine from a specific
place — sensory terroir resonates with the idea of the senses
as a similarly complex synergistic system that together
form a wunified perceptual experience. In terroir,
interactions between soil, topography, climate, organisms,
and human culture combine to form a unique character
consistently reflected in the sensory experience of the
wines from that site. In the sensory terroir of Risonanze di
Vino, the interplay between the winegrowers’ cultural,
personal, and sensory experience of their wines and land,
and my sensory perception of these, is transmitted through
the experience of the distinctive multisensory works of this
project. In the site-focused Risonanze di Vino project, the
intersection of a person’s intimate multisensory bodily
perception with a specific place, can be viewed as similar
to Paul Rodaway’s notion of sensuous geographies,
which use “the senses both as a relationship to a world
and the senses as in themselves a kind of structuring
space and definition of place”. [5] The sensory terroir is
also a place created through the sensory imagination.

While sensory terroir is not limited to wine-
related connections, and can relate to all sensorial
networks, actual wine terroir is fertile ground for its
application. There is already a web of connections to tap
into as a starting point for my investigation, including
expanded notions of terroir that regard winegrowers as
much a part of it as vines, the view that [ hold and is
important in this study’s culturally engaged encounters
with the winegrowing landscape. Conventional definitions
of terroir, such as that provided in the Oxford Companion
to Wine, focus on the interactions between soil,
topography, and climates, rather than the human
component. [6] In an Italian context, on his treatise on
Slow Food, Carlo Petrini uses the Italian term “territorio”
(territory) to express a similar concept. [7] One eloquent
communicator on terroir, the wine writer Matt Kramer,
evokes the potential for terroir as a metaphor to engender
a sensitive exchange with nature, as “a way of being alert
[and] of both acknowledging and accepting that the
Earth — not just the soil — can speak”. [8] This Earth is
in dialogue with culture in Amy Trubek’s
anthropological interpretation of terroir, “in the form of
a group’s identity, traditions, and heritage in relation to
a place”. [1]

I had already started to explore the sensory terroir
of Campania through an earlier project, Oenosthesia, made
during an earlier Interferenze artist residency also in
Campania in 2012. [9] This focused almost entirely on
creating correspondences using pure sensorial experience.
However, in the intervening years, I had become
increasingly aware of how our sensory responses are

3 While I was not struck by particularly heightened sonic
engagement in most of the winegrowers [ met, I did however
come across the Campanian term, “pippiare”, which fuses both
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shaped by our experience and cultures. Therefore, on my
return to the region, I looked to expand on the scope of my
earlier work to create something that actively engaged with
and potentially even translated elements of the personal and
cultural experience behind the region’s wines.

This approach was informed by ideas from
sensory anthropology, which highlights how sensory
hierarchies can differ between cultures. [10] From
numerous previous trips across Italy, and evidenced in its
deeply rooted regional food and wine culture, [11] the
sense of taste in particular appeared more highly privileged
than in my own Anglo-Celtic culture. In a country that
spawned the Slow Food Movement, taste appears deeply
entwined in its culture, and is evoked by Petrini as a social
sense, in being “a pact of fellowship and a program of
cultural integration”. [7]

I was unable to find any formal studies that
compared actual sensory engagement between these two
cultures. However, as the use of the senses in language can
indicate the ‘sensory model’ of a culture [12] and highlight
different hierarchies, [13] I turned to a study using
linguistic and cultural analysis of sensory descriptions of
British and Italian tourism websites. [14] This found that
the Italian descriptions regularly employed sensory
imagery, with numerous references to aromas and flavours,
the latter often linked to tradition. In contrast, the British
prose was more factual, with the term ‘taste’ largely used
in the sense of personal preference. However, the British
descriptions did reference sounds more often, suggesting
the possibility of a higher level of engagement with
hearing.3

Fieldwork in Campania Wine Country

Most of the producers I worked with in Risonanze di Vino
were located in the Sannio district of Campania in Southern
Italy. Here, from the slopes of Mount Taburno down to the
Titerno River in the inner part of the Campania region,
wine has been made since Roman times and remains an
important part of the area’s cultural, social, and economic
identity. However, it is not one of Italy’s most highly-
regarded wine regions as it strives to overcome past
associations of producing quantity over quality. [15] A
number of winegrowers I spoke to mentioned challenges
with working on the land, which had seen younger
generations leave rural Campania since World War II and
increasingly in recent years, to find physically easier and
more lucrative work in the cities.

As I was keen to explore the multiple connections
within the sensory terroir encountered in the projects, the
wineries I worked with were smaller, largely organic
operations, or at least following a more natural path in their
grape growing and winemaking. Use of synthetic

sound and taste in describing the sound of the simmering of the
local slow-cooked ragu at the point when the taste becomes just
right.



chemicals can be regarded as working against nature rather
than with it, breaking bonds within wine’s ecosystems, and
distancing humans from the land. Those who choose to
work organically are forced to have a stronger relationship
with their vineyards, to sense their needs and deliver the
more involved care these require. In the winery too,
minimal human manipulation allows wine to make its own
connections — with elements such as the local yeasts —
rather than being directed and reshaped by chemical
additions. This hands-on connection with wines and land
encourages greater sensory-emotional bonds [16] which I
suspected would produce deeper resonances for me to tune
into.

As these winegrowers were actively involved in
making a product that is tasted (and smelled), I
acknowledged that these senses might well be ranked more
highly in the sensory models of these individuals than in
the general population. However, as people working so
closely with taste in a culture where this sense is so highly
appreciated, I hoped this potentially ultra-heightened
sensory engagement would offer a powerful orientation in
my relatively short time with each winery. These
orientations towards important personal and cultural
sensory experiences, I would also seek to convey through
the oenosonic sound and wine works I would go on to
create. I had less idea of their relationships with sound,
given questions over the ranking of hearing within Italian
culture and as a more peripheral sense in winemaking.

Cultural and Crossmodal Tuning

Each winery visit began with an interview with
the winegrower.4 Using the framework of the definition of
wine terroir as including humans, I firstly sought to
understand how the winegrower’s interaction with nature
shaped the character of the final wine and how this might
be driven by personal, cultural, and historical factors. My
investigations then moved into sensory terroir to discover
how each winegrower’s senses of smell, taste, and hearing
connected them to their general work in winemaking and
specifically to their land. I also tasted their wines, noting
the way they described their sensory characters, as well as
my own perceptions. These sensory observations, of
varying depth and detail, helped guide the audio recordings
I made in their vineyards and wineries, and the selection of
the wine from each used in the final works.s

Using each winegrower’s sensory feedback as a
framework, I created six individual sensory terroir-specific
sensescapes. These consisted of one of their wines, tasted
as part of the work, and a soundscape using recordings

4 Given that I speak little Italian, and as a number of the
winegrowers I interviewed spoke little English, I am indebted to
my interpreters, Nicola Carfora and Leandro Pisano for their
assistance in interpreting for me in these instances.

5 The recordings were made and the final sound works were
mixed digitally.

from their site. I also sought to deepen the sensorial
dimension of the works through harnessing perceptual
resonances between the sounds and wines. For this I
employed the oenosonic mapping system I have developed
to help identify crossmodal correspondences between
salient characters of wines and sounds. This used a blend
of my own senses and research, [9][17] as well as findings
from contemporary scientific studies of perception that
have confirmed the existence of crossmodal
correspondences specifically between sounds and tastes.s
The crossmodal tuning of the wine and the sounds of the
sensescape sought to heighten the perception of these
elements, expanding sentience through drawing attention
to sensory interactions that often remain just beneath the
level of consciousness.

Talking to the winegrowers revealed often deep
sensory connections between them and their environments,
from the logical and pragmatic to the intuitive and
affective. These ranged from the audible reassurance
provided by the regular whirr of winemaking machinery, to
the powerful embodied sensorial impulsion that had drawn
some of the winegrowers to wine and the land away from
their original career paths. Questions relating to
perceptions of sound initially appeared somewhat
perplexing to some of the winegrowers, and in one case |
even alerted a winery owner through my own listening to
the fact that his wine had started fermenting. However,
most were able to articulate to some extent how they
engaged with sound in their work, besides the more
obvious modalities of taste and smell associated with
winemaking. As I had imagined, the winegrowers who
were most directly involved with the physical embodied
winegrowing process appeared more attuned to their
senses; of touch, smell, and taste in particular. From
charting this sensory terroir, it emerged that the greater the
sensory engagement of the winegrower, the lighter their
touch on the natural environment with which they worked.
In response to this more sensitive handling, these
environments appeared more sensorially vibrant, teeming
with life and the more complex sounds, smells and tastes
this produced.

Presenting the Sensescapes
The six works created in the Risonanze di Vino project were
first presented at an event at the Cristina Park Hotel,
Montesarchio, 7th October 2018.

6 In a review of crossmodal correspondences between sounds and
tastes, Klemens Knoferle and Charles Spence confirm that
“neurologically normal individuals map tastes (and other aspects
of flavor/oral-somatosensation) and both musical and nonmusical
sounds in a nonrandom manner”. [18]
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Resolje

Work details: Masseria Parisi Resolje Moscato Spumante
NV and Soundscape 5:29

Winegrower: Antonio Parisi of Masseria Parisi, Baselice
Responses interpreted from the Italian by Nicola Carfora

Despite his parents warning against becoming involved in
the unprofitable business of wine, Antonio Parisi
abandoned university to return to run his small family wine
company, Masseria Parisi with his cousin Paulo Parisi. His
parents had already revived the old and now rare tradition
of making passito from Moscato grapes grown on the
cooler higher altitude slopes of Baselice; a wine style
dating to pre-Roman times where grapes are dried to
concentrate their sugar. Since taking over three years
earlier, Antonio Parisi has built on his parents’ legacy by
further improving the quality of the winery’s Zingarella
Passito, and started to make a sweet sparkling spumante
wine from his Moscato. He has also converted the
vineyards to organic, a practice closer to that of his great
grandfather who started the family vinegrowing tradition
through making wines for the local Barons.

Parisi takes me first to Masseria Parisi’s
vineyards. On high ground near the Campania-Puglia
border, winds sough up the steep hillsides rustling the vine
leaves and dense organic growth beneath. He speaks of the
peace and meditative nature of winegrowing, which was
one of the aspects that attracted him back to work his
family’s land. We then go to a quiet, well-ventilated shed
where newly harvested Moscato are just starting their
process of drying to become passito. The area’s dry winds
are essential to this process, and today the muted sound of
a gentle breeze drifts through the racks of grapes.

With its crisp, pure, and light character, Masseria Parisi’s
Moscato spumante was best suited to the higher pitch and
timbre of the recordings I made in the estate’s elevated
windy vineyards. From these I created a sympathetic
soundscape for this sparkling wine that cycles between and
merges with the wind through the vineyards and the
effervescence of Parisi’s newest wine fermenting. I sought
to capture the sense of peace that was so important to
Parisi, but also a dynamic excitement propelled by the
currents of fresh air.

Montagna Mia

Work details: Masseria Frattasi SVG920 2017 and
Soundscape 3:31

Winegrower: Pasquale Clemente, Masseria Frattasi,
Montesarchio

“I love the mountain. I love making mountain wines,”
Masseria Frattasi’s Pasquale Clemente enthuses. We’re
almost 1000 metres up Mount Taburno with a storm
approaching. Before it breaks Clemente wants me to
literally feel the excitement he experiences in the
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mountain’s rocks. In a fast-paced tour of his high-altitude
sites, Clemente picks up pieces of the limestone that cover
these vineyards. Showing me the ancient marine life
fossilised within the rock, he gets me to feel their rough
crumbly surface.

This situated sensory experience of the vineyards
is obviously crucial to him and the way he relates to his
land and wines. He reveals that he told one potential
overseas distributor that he would only sell them his wines
if they first came to visit his vineyards. As well as
interacting with his own plantings, he also takes me to
experience some rough-barked 200-year-old vines, saved
by their isolation from the phylloxera vine pest that
destroyed much of Europe’s vines from the late 1800s. He
has taken cuttings from these from which he plans to
establish a new vineyard and preserve the old vine heritage.

Both the wine I used and the soundscape I created hail from
over 800 metres up Mount Taburno. The vineyards were
dramatic, made even more so as rolling thunder increased
in volume and rain began to crash down. The sound of the
rain, captured close, battering the leaves on the vines,
seemed well suited to the high acidity of Masseria
Frattasi’s high elevation SVG920 Sauvignon Blanc. The
rocks also form part of the soundscape. I endeavoured to
translate their texture through the slightly rough timbre
and high pitch created when I hit or scraped them together,
which works in synergy with the minerality of the wine.

33/33/33

Work details: Vallisassoli 33/33/33 2013 and Soundscape
3:40

Winegrower: Paulo Clemente, Vallisassoli, San Martino
Valle Caudina

Responses interpreted from the Italian by Leandro Pisano

At Vallisassoli Paulo Clemente is another of a new
generation of winegrowers returning to the land. His
interest in wine, which saw him spend time as a sommelier,
led him back via his palate to his family’s one-hectare
vineyard. He has converted this to organic production and
made it into a commercial venture. Given his background,
taste is central to his experience and wine production. As
he has only spent a couple of years involved with making
wine, he tells me the other sense he relies on most is vision.
He describes sight as the ‘most stable sense’ that currently
gives him the confidence to check whether winemaking
processes are going well. He feels intuition may play a
larger part as his experience grows.

As well as walking me through his vineyard,
Clemente takes me to Castello Pignatelli della Leonessa,
where ancient maps of the area are stored, including the one
he uses on his wine label. High up in the castle’s walled
garden overlooking the town of San Martino Valle
Caudina, he shows me vines that could well be as much as



300 years old. Clemente wants to make wine from them, if
he can persuade the Duke who resides in the castle.

Church bells recorded from within the 300-year old
vineyard ringing up from San Martino bookend the
soundscape. Perceptually they have a bright tone, purity,
and richness to their sound that correspond with the
flavours of Vallisassoli’s sole wine, 33/33/33: an equal
blend of Greco, Coda di Volpe and Fiano grapes. In
between the chiming, crickets and insects sing in the living,
organic Vallisassoli vineyard, their chorus complementing
the freshness of the wine, as does the high pitch of the
fermenting wine that’s also part of this work. The bells both
symbolise the old winegrowing tradition and herald the
new, repeated in patterns that echo the numbers in the
wine’s name.

Changing Flows

Work details: Fontanavecchia Libero Taburno Falaghina
2007 and Soundscape 2:33

Winegrower: Libero Rillo, Fontanavecchia, Torrecuso
Responses interpreted from the Italian by Leandro Pisano

“My wine has flesh and bones, which are perfumed with
my memories, the taste which covers one’s tongue, and
wakes up all of your senses, my wine is the blood of these
fields and everything that I have in me,” is the poetic quote
attributed to Libero Rillo to convey his embodied
connection with his family’s 150-year old wine estate,
Fontanavecchia. [19] For him wine won over the army, and
beat more obvious paths leading from his masters in
economics, lured as he was by the land and the “amazing”
people of the wine industry.

It is people that are now a major focus of Rillo’s
role as the manager of Fontanavecchia. As the largest
winery 1 visited, it employs numerous staff to carry out
specialised roles. These include expert consultants that help
him deal with the challenges of climate change, which he
considers part of a natural pattern. When I ask Rillo about
the sensory engagement involved in his managerial role, he
acknowledges the importance of engaging with all the
senses. However, he admits that he does not use his hearing
much, although he does use his smell to check barrels of
wine. His main concern appears more with the winery’s big
picture rather than the smaller sensory details. This
includes strong regional links that manifest in his strong
commitment to local grape varieties. He shows me a rare
example of an aged Falanghina made by Fontanavecchia,
which I select as the wine I work with in my sensescape.

The perceptual characters of the wines and of the
winemaking itself largely guided the Fontanavecchia
sensescape. I was intrigued by the particularly resonant
sounds of the bubbles of the fermentation heard through my
hydrophone, which were like nothing 1'd recorded before.
1 shaped these into a more rhythmic structure to reflect the

fresh line of acidity in the white Falanghina wine, while its
fullness and concentration is reinforced by the drone made
from the winery’s pumps.

In Giardino

Work details: Cantina Giardino Bianco 2017 and
Soundscape 4:18

Winegrower: Daniela di Gruttola, Cantina Giardino,
Irpinia

Cantina Giardino was the one winery included in the
Risonanze di Vino project located outside the Sannio area.
I visited it on request as I was intrigued by their wines,
which I had tried before, and their extremely natural
approach to winegrowing and winemaking. Cantina
Giardino manage their vineyards organically. This minimal
intervention extends to the winery where their wines are
made without temperature control and matured in large vats
made of local wood, or amphorae, some of which they
made themselves with clay from their own vineyards.
Cantina Giardino have been buying vineyards containing
old vines abandoned by those considering them
unprofitable. “In this earthquake region, where we don’t
have old buildings, we think these old vines are our historic
centre,” observes De Gruttola, who trained in sociology
before focusing on wine.

As well as noting the changes in the rural
soundscape over the decades due to shifts in agricultural
practices, De Gruttola tells me how you can hear the sound
of creatures in the soil when you don’t use chemicals in the
vineyards. Many of these benefit the vines, and even those
that don’t — as illustrated by the whine of mosquitoes she
has noted in this wet season — she won’t kill them as she
considers them all part of the vineyard ecosystem. She
takes me through her Chianziano vineyard in Paternopoli,
burying her nose deep into the bunches of grapes to check
for ripeness, with the smell of the vineyard guiding her
instincts in how the wine is to be made in each vintage. She
tastes the grapes as she passes through the vines, noting that
the Coda di Volpe variety is ready when the seeds crunch.

1 endeavoured to capture sounds of life in the soil, but just
as Cantina Giardino stress the importance of time in the
making of their wines, this required longer than my short
period with them allowed. Above ground, mechanical
sound drift from outside the vineyard seemed in sharp
contrast to Cantina Giardino’s lo-fi viticultural approach.
At the time I chose to largely edit these from the final work,
which used Cantina Giardino’s richly textured Bianco,
made in the old “ramato” style — using white grapes
fermented with their skins — and matured in an amphora. 1
mirrored its rich layers sonically using deep notes from the
heavy clay soil, and textures from the vine leaves and plant
growth under the vine to complement its gentle pithy
character. The fizzing ferment was used to underpin the
wine’s fresh grapefruit and balsamic-like acidity.



Postscript: In hindsight, I now consider that I should have
been less judgmental about the mechanical sounds.
Including these in the final work would have been truer to
my experience of the site. The soundscape might have been
more challenging, but would have presented a valid
dialogue between the realities of differing rural practices,
while better reflecting De Gruttola’s low intervention
winegrowing philosophy.

Spartiviento

Work details: Cantine Tora “Spartiviento” Aglianico del
Taburno Riserva DOCG 2011 and Soundscape 2:51
Winegrower: Giampiero Rillo, Cantine Tora, Torrecuso
Responses interpreted from the Italian by Nicola Carfora

Cantine Tora’s Giampiero Rillo tells me of the passion for
wine that’s been passed down through generations of his
family. His aim is to make wines that demonstrate the
typical expression of the local grapes using an
“environmentally friendly” approach where chemical
intervention is kept to a minimum.

He regards his sense of hearing as important for
indicating how the mechanical equipment he uses is
functioning. His ears also tell him what the wine
fermenting in the vats is doing. If he hears that it has
become too vigorous, he is prompted to slow it.
Conversely, if it sounds too weak, he intervenes to make it
more active. In the vineyard too, the natural sounds provide
signs that can guide his decisions. If he hears the buzz of
bees he is happy, as this means the grapes are ripe and ready
to be picked.

As I visited on a day when it was raining heavily, which
made recording outside a challenge, all the audio for the
soundscape I created was captured from inside the winery.
The sounds of the fermenting wine that Rillo is so attentive
to were some of the most active 1I'd heard in the region,
which worked with the powerful acidity of the local
Aglianico grape of Cantine Tora’s flagship wine. The rich
and supple character of this red was also echoed in the rich
smooth melodic quality of the drones of the winery’s
coolant systems, and its full-body by the lower pitch.
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Abstract

This paper argues that the specifics of dance as a language, as
being beyond writing at the same time as being a form of
writing itself, can be used as a tool to evidence an aesthetic of
code that includes a direct empathy with a formal, machinic
feeling and not a metaphor of this feeling. The paper focuses
on two specific cases: the live-coding performance The
Theatre of Re_Sources by programmer and dancer Joana
Chicau, which concretely provides connections between
dance and code through its exploration of distances, and the
Cunningham Technique developed by choreographer Merce
Cunningham, which rids movement of any affect to later free
the body through movement, illustrating a relationship
between the formal and the feeling. The juxtaposition of these
two works not only proposes an aesthetic of code that
transverses the problems of its formal language, but it also
illustrates a possible methodology for a reading of this
aesthetic that goes beyond the instrumental and the expert.

Keywords

Dance, Code, Aesthetics, Poetics, Perception, Merce Cunningham,
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Introduction

The aesthetic of code is a paradox: it comes from its formal,
discrete nature. M. Beatrice Fazi illustrates the idea in her
Incomputable Aesthetics, highlighting that the inherent
openness of code comes from its formal nature and that its
aesthetics is thus not based on a structure presented to the
viewer but rather a relation between factuality and
formality. [1] However, if this is the case, there is a risk of
only being able to discuss its aesthetic metaphorically. In her
essay on algorithmic points of view, Mitra Azar illustrates
the problem: if Henri Bergson’s idea that there cannot be
perception without affection is used, then an algorithmic
perception can only be thought metaphorically as it leaves
out the perception of the human, the intuition. [2] Aesthetics
is left to grapple with the uncanny valley of the human
placed on top of the code like an interface. Indeed, what is
needed is an aesthetic that also takes into account the
relationship between the formal feeling and the feeling,
between the algorithm and the human.

With this in mind, this paper proposes that dance as a
language, as a tension between being beyond all writing and
being writing itself, is a tool for understanding an aesthetic
of code as it brings about an idea of empathy within a formal
functioning. Mark Franko illustrates the importance of
thinking dance as a language of writing:

“If we think of choreography as writing, it may be

because the very concept of dance depends in some

measure on the notion of a trace in which the body,
language as sign and the gesture of drawing coincide as

the very definition of what dancing means.” [3]

Dance is thus not a mere choreography, as in notation, but
rather a complex language that is not required to
communicate: instead, it does. Although dance is often
defined through the perspective of one form of writing or
the other, as beyond writing or writing itself, this paper
argues that it is through the possibility of both forms of
writing—at the same time—that an empathy is created
between two forms of feeling, one human and one other.

The first type of writing, dance as being beyond language,
is exemplified by Laurence Louppe’s idea that writing dance
is impossible because it is a “re-presentation” in itself, a
trajectory between the real and the sign. [4] Franko explains
the problem at hand:

“In Louppe’s discussion of the impossibility of the

danced sign to deposit itself on record as such, we come

across an unqualified rejection of dance as writing—
which suggests that what needs to be recovered is not
choreography per se but états de corps (as they are called
in French dance theory [phenomenologically-based
methodology]) and the reception of these states of the

body by the eyes, ears and mind.” [5]

To overcome the problem Louppe proposes that thinking of
dance as poetic creates an empathy between the expert
knowledge of the dancing body and the spectator, allowing
it to be read through its mode of operating:

“In this sense, the essence of dance poetics certainly has

to do not so much with an aesthetic approach, which is

ours, as with the knowledge about the movement and with
the modes of analysis that observe it, with its functions

and purposes” [6].

Dance is thus a poetics through its expert-knowledge.

In the second type of writing, dance as writing itself, what

is commonly called Dance-Writing, dance ethnographer
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Sally Ann Ness explains, through something akin to
semeiotics, that dance is—Iliterally—an inscription. She
proposes to read dance through an inward semeiotic
perspective where the movement is not inscribed in, but
rather info the body. [7] Dance-writing thus illustrates a
questioning of the notion of the gesture that allows for a
reading of the body not as a storage for an idea, but instead
as a tool for bringing into consciousness knowledge and
thought processes.

These two sides of dance as a language draw out a
question, raised by Franko, how can the body be separated
from the dancing subject? [8] Which could also be read here,
how can a feeling be separated from the executing code? To
begin to answer this question, this paper argues that dance
as language, as both Dance-Writing and beyond all writing,
allows for a reading of an empathy within a function, the
feeling within the formal. Read in this way, dance thus
approaches its language with an awareness of its ephemeral
nature, but also with an anchor in its functioning as an
empathy. Dance is indifferent to its public. It does not have
to communicate, and yet it still manages to produce
empathy. What can code, in terms of aesthetics, learn from
this? Can empathy be explored through dance that arrives at
a feeling of code?

Dance, unlike other arts, does not have a canonic image
nor is it based on aesthetic values and instead defines itself
through the constant questioning of the possible. [9] But
dance as writing, in both of its forms, provides a
concreteness: its impossibility is also situated in the traces
of signs. A code, thanks to its executing nature, is also
defined as both a mode of operating in the world as well as
a concept that it is iterated [10]. How then can dance as
writing encourage a reading of the feeling in code—
concretely, beyond the metaphor?

To draw out an answer to this question this paper
proposes an exploration of Choreographer Merce
Cunningham’s work and technique alongside the live-
coding work of dancer, programmer and designer Joana
Chicau. The Cunningham Technique looks to restrict
movement to its absolute essential, ridding it of all affection,
to later free the body into creation in movement. He explains
the aim of his technique:

“The daily discipline, the continued keeping of the

elasticity of the muscles, the continued control of the

mind over the body’s actions, the constant hoped-for flow
of the spirit into physical movement, both new and
renewed, is not a natural way. It is unnatural in its
demands on all the sources of energy. But the final
synthesis can be a natural result, natural in the sense that
the mind, body and spirit function as one. The technical
aim is not to do a few or many things spectacularly, but
to do whatever is done well, whether a smaller or greater
amount of actual physical skill is required, and

approaching as a goal, the flawless.” [11]

What appears throughout this technique, often based in
counting and the mechanical, is thus a unique relationship to
language that takes into account two different possibilities
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of feeling, the natural and the unnatural, as they arise from
the same action.

Exploring the live-coding performance The Theatre of
Re_sources by Joana Chicau is one possible path to resolve
the issues at hand. The browser-based performance explores
notions of dance directly within the writing of code. The
work focuses on the programming concept Edit Distance,
which is the number of changes needed to change one word
into another. It consists of a Main Stage and a Backstage.
The Main Stage is a world made of Google-Earth moons and
circular browser inspector windows. The Backstage is a
landscape mixed with hourglasses floating freely in space,
twisted grids with codes also floating and a voice of a
robotic woman reciting this code-poem. [figure 1] The work
explores the distances between words and their meanings,
space and text, technique and imagination and, in its path,
draws out some interesting tensions that are read, as this
paper explores, by a concreteness of the poetic.

Figure 1. Screenshot of the Backstage of The Theatre of
Re_sources by Joana Chicau. Courtesy Joana Chicau. Accessed
December 15, 2019,
http://www.internetmoongallery.com/archive/JoanaChicau/Theatr
e_of reSources.html

This paper proposes a reading of these two works, one
that is paying attention to the feelings that arise and how
they interplay with the formal feeling of the machine. As
Cristian Ulrik Andersen and Geoff Cox say in the
introduction to the volume they edited on Machine Feeling:

“Styles, expressions and sentiments are always in flux,

yet [Raymond] Williams, and others after him, have with

this term argued that they are grounded in cultural history
and specific everyday situations. In developing a critical
and analytic understanding we should therefore turn our
attention to changes in language, style, aesthetics and
those social forms which are active in the present, but not
yet fully formed or captured by a conceptual or scientific
knowledge framework.” [12]
And that is in and of itself the power of dance: to do and
listen at the same time in the present. [13] The aim of this
paper is not to provide a full study of dance language and
code, but rather to propose a starting point for a new reading



of a reciprocal relation between dance and code. It does not
wish to communicate meaning, nor to produce technical
knowledge, but to feel—empathetically—the dancing
glimpses of a code that also feels.

Between Dance and Code: A Reading

These first lines of code set the tone of a Theatre of
Re Sources by Joana Chicau:

// the distance between every tag in this skeleton

// the distance between every line and its meaning

// the distance between the backstage and the front stage

/I the distance between the detail and the complete

settings

// the social muscle and the power to be connected now

// the dialogue and the monologue

// between poetry and crime

// presence and absence

// from my hands to your screen

// aesthetic distance

// attention and intention

// the distance between language and technique

// objects and functions

// one and twenty errors

// the skin and interpretation

// metaphors and trust

// the most distant or a faraway part of the visible scene

// the space and the text

//language and imagination

// one way: 384,402 km
They introduce thematic elements—"between poetry and
crime,” “metaphors and trust”—however, they are in
actuality “commented out,” a call to the human eye and not
read by the machine. However, when considering dance’s
relationship to the body as sign, which emerged in its rupture
with Classic Dance and in which Cunningham was a key
instigator, the lines of code start to take on a different role.
Louppe explains that the body was no longer understood in
terms of its semantics, as in Classic Dance, and instead was
only constructed through its bodily perception with that of
other bodies, with the traces it leaves and incorporates in
space and time. It is an individual exploration of movement.
Dance as beyond all writing takes the stage, and Louppe
highlights the need for a concept of intentionality to be read
in dance’s doing, in its poetic nature. [ 14] As this undoes the
notion of choreography, which becomes the traces of bodies
beyond writing and not signs, can codes also be understood
as the corporal markings of their feelings, beyond the formal
commands?

It is hard not to see that the intention is written in Chicau’s
exploration of movement and code, but how does it have
empathy when the code executes? To explore this further, it
is necessary to question a function in the code with what is
visible on the screen, in other words, the feeling of the code
in juxtaposition with the intention of Chicau. This will be
done through a questioning of time as beyond writing and
space as Dance-Writing as well as Cunningham’s focus on
the random which illustrates a relationship between both

forms of writing at the same time held together by an
empathy.

Cunningham has a unique take on space and time in
relation to his technique, his stylistic language. For Stamatia
Portanova, thinking specifically of his work using software
but that can also be extended to his work created before
using software, Cunningham’s use of time is paradoxical:
although the movement is cut into bits, pixels, points, what
is visible is not cuts, but rather a continuity of movement.
[15] The Cunningham technique uses formal processes to
achieve a continuous, beyond-all-writing aesthetic. In the
words of Cunningham himself:

“In dance, it is the simple fact of a jump being a jump,

and the further fact of what shape the jump takes. This

attention given the jump eliminates the necessity to feel
that the meaning of dancing lies in everything but the
dancing, and further eliminates cause-and-effect worry as
to what movement should follow what movement, frees
one's feelings about continuity, and makes it clear that
each act of life can be its own history: past, present and
future, and can be so regarded, which helps to break the

chains that too often follow dancers’ feet around...” [16]
The mechanical nature of the language of the Cunningham
Technique thus does not portray its meaning, but rather its
pure possibility that is impossible to predict in advance.
What only time will tell is not told through the mechanical
nature that brings it about in the first place, but rather
through the continuous possibilities that emerge in the
moment and are thus beyond all writing.

In the choreography Walkaround Time (1968), in which
the set is based on Marcel Duchamp’s The Large Glass and
the costumes are designed by artist Jasper Johns, perception
is explored as the large class cubes on the stage make it so
the viewer not only looks at an object but through it.
Cunningham relates this to a question of time—and not to
go unnoticed here—the computer: “You feed the computer
information, then you have to wait while it digests. There’s
some argument as to whether the computer is walking
around or those who are waiting.” [17] Throughout the
classic Cunningham style movements of kinetic impulses
“traveling unimpeded from the torso to other parts of the
body” and disjunct head, arms, legs, and torso [18], the
mechanized cuts transform into an empathy: it is not about
the information that arises, but rather the feeling of the time
spent processing them. One of the main dancers of the piece,
Valda Setterfield, acknowledges this “When 1 was flying
high on the fact that the rhythm was so divine, I was doing
things that I wouldn’t believe I could do, if somebody had
detailed them in a technical sense.” [19] It is the feeling of
the possible that remains, and not the formality of the
function that made it possible in the first place.

With this in mind, after looking at the following function
of code in Chicau’s work, a question emerges: can a similar
feeling be seen to emerge from the code’s rhythm?

function vicious_circle () {

var centro = document.querySelector("body"),
deg = 10;
des_centro = setInterval(function() {



centro.style.transform = "rotateY (" + deg + "deg)";
deg = (deg + 10) % 360
1, 80);

vicious_circle ();

What appears on the screen is disorientating—Iliterally—and
it is not the formal function of code that is read but rather
this feeling. [figure 2] Much like the idea of the perception
found in Walkaround Time, the code is looked at as well as
through—appearing directly on the screen. The code is
doing, and although the formality of it is seen, its poetics is
felt—dizzingly.

Figure 2. Screenshot from a video of the performance of The
Theatre of Re_Sources by Joana Chicau. Courtesy Joana Chicau.
Accessed December 15, 2019, https://vimeo.com/259568829

Cunningham says:

“More freeing into space than the theme and manipulation

‘holdup’ would be a formal structure based on time. Now

time can be an awful lot of bother with the ordinary pinch-

penny counting that has to go on with it, but if one can
think of the structure as a space of time in which anything
can happen in any sequence of movement event, and any
length of stillness can take place, then the counting is an
aid toward freedom, rather than a discipline towards

mechanization.” [20]

The chain of the formal limits of coded language is freed
through its executed rotateY. What is found here is the
concreteness of a function, showing itself in both what it
does and how it perceives through time, how it feels. The
formal shows its inherent possibility of calculation (rotate a
number of degrees), but on the screen, it is something else:
an energy magnified in its continuity, a poetics of the
function it executes. Like the divine rhythm of Walkaround
Time that cannot be written technically, it is not a metaphor
of rotating that emerges in the function rotateY, instead it is
the poetics of the rotation itself that is felt.

In terms of discrete space, the idea that the feeling of the
work is not a metaphor is also shown, but this time through
the idea of Dance-Writing. Portanova uses the philosophy of
Alfred North Whitehead to explore Cunningham’s notion of
space. She specifically takes Whitehead’s critique of
relational gravity, in that the spatialization of time does not
account for the case of light, to say that “subtracting
[dance's] logic from a purely aesthetic perspective, or even
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better, reassociating aesthetics to the field of a possible
knowledge: every aesthetic perception is accompanied by a
knowledge, in the sense that it starts from an integration of
indiscernible sensations and ends up with the capacity to
discern an image.” [21] Knowledge becomes a structuring
element. Portanova applies this idea to the choreography of
Cunningham, showing that his choreographies do not
illustrate a sensory relation, but rather a connection at a
distance. [22] She goes on to say that this is numerical, and
with that:

“To reposition ideas in a field of numbers is to

acknowledge the importance of an external, neutral

intervention into the realm of art: it is for this reason that

Cage, and his collaborator Cunningham, are often

considered among the precursors of software-based

composition in art. And we can find in Whitehead’s
philosophy the abstract principle coinciding with this
external entity (which we will define here as software) of
creative composition: it is the notion of ‘relation,” which

he defines as an ‘abstraction from contrast.””” [23]

If Ness’s exploration of an inward semeiotics is used to
understand this abstraction from contrast, or a connection at
a distance, the trace of the body as writing can start to be
seen in the numerical aspects of Cunningham’s exploration
of space. Ness illustrates that dance is governed by sign
production in which the outwardly icon and index are
supported by the inwardly symbols as these symbols allow
the possibility to transform movements into a stylistically
coherent form that creates relationships between them and
not just concepts of them. [24] Dance-Writing thus
constructs space through knowledge. In this way, the
recognizable multi-directional body movements of
Cunningham are symbols of a repeated knowledge iterated
in space, “a structure of permutation that could vary its own
quantitative arrangements in . . . different presentational
constellations.” [25]

This can be seen in the choreography of Beach Birds for
Camera (1993), which was created using software. Each
dancer is an individual dancing freely in the space,
resembling a fidgeting flock of birds, connected but at a
distance. The seemingly random space between each dancer
is structured by repeated movements in the style of
Cunningham—flickering torso movements that focus on
balance, the body moving in simultaneous directions at
once, the human glimpsed from the movement of other—
that seem to jump from one body to the other. What emerges
is more than the freedom of each dancer: it is a calculated
whole held together by abstracted, inward symbols a la
Cunningham.

This connection at a distance is explored not only
thematically in the work of Chicau and the focus on the idea
of Edit Distance, but also in the way that it produces the
feeling of an unachievable distance as its structuring
knowledge, an inward look at its formal signs as the
limitations of the possible interactions of scrolling. The
infinite scrolling and lack of orientation in the space of the
work are held together by a counting of distance:

function Distances(){
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document.querySelector('#scale').innerHTML=Texts[co
unt];

count++;

if(count==Texts.length) {count="0";}
setTimeout("Distances()",delay*1000);
document.querySelector("#scale").style.fontSize="50pt"

>

}

Distances()

What is felt when viewing the work is thus an impossible
infinite scroll, a feeling of never arriving, a delay between
each new count. [figure 3] But this disorientation is rooted
in the feeling of its counting, its formal symbol. The viewer
is not left with the muscle-memory scroll of a normal
webpage, but rather an inward look at the knowledge of code
as structuring. As Portanova says: “By counting, the
numbered dancers literally manage to stand.” [26] And like
in Beach Birds for Camera, the structure is created through
a relation between each element that resembles the other, a
coherent and calculated whole that is symbolic of an inward,
formal limitation of number.

Figure 3. Screenshot from a video of the performance of The
Theatre of Re_Sources by Joana Chicau. Courtesy Joana Chicau.
Accessed December 15, 2019, https://vimeo.com/259568829

This idea is slowly coming full circle, creating a path back
to the first lines of code and the intention that started this
section. What is left is to read both forms of writing together.
When time as beyond writing and space as Writing-Dance
are taken together, a unique feeling arises that can be seen
as an empathy between the formal and the feeling, between
the algorithm and the human. Cunningham’s focus on
chance, created often through the use of I Ching, represents
this. Both the dancers and the audience are left to the
surprise of the event: the chance is what suggests to the
dancer to do what they do. Portanova shows the importance
of this: “This complexity is the result of a neat separation
between the autonomous working of the software (a
machine of chance procedures) and the physical
consideration of the dancers’ anatomy. The software, in
other words, is not humanized by Cunningham; to the
contrary, it is the body of the dancer that becomes
softwareized.” [27] It is not that the human is placed on top
like an uncanny valley, it is that the formal becomes a
feeling to be danced and processed. And that is exactly the

empathy a la dance as language: it creates new experiences
that become supports to lean on—Iliterally. [28]

What emerges is thus a structuring of the possible that
achieves the divine. The feeling of the impossible in
Walkaround Time is anchored by the structured external
feeling of code, as empathy between the incomputable
aesthetic of its formal being. In Beach Birds for Camera, the
structured individuality in space becomes the freedom of the
human to feel the beat of their own number, a sort of bodily
to bodily empathy. And what is found in the work of Chicau,
if the first lines of code as illustrated in the beginning of this
section are reread, is no longer a one-sided conversation
between Chicau and the spectator. Her intention becomes a
type of empathy with the numerical, with the function, with
the counting. And this resembles what Louppe has shown in
her idea of the poetic and dance: the possibility of an event
to emerge in the present. However, it also shows a Dance-
Writing, that this event is woven in the technique, the
symbol of the code as formal. Chicau’s work represents a
formality of code that feels within an infinite and dizzying
scroll of the possible. What this idea of aesthetics reveals is
the reality of the thing itself, not its symbolic form or its
ephemeral event to come, but rather a feeling of what it is.
Cunningham himself defines the it-is-what-it-is, the non-
metaphorical, feeling:

“This method might lead one to suspect the result as being

possibly geometric and ‘abstract,” unreal and non-human.

On the contrary, it is no more geometric than the lines of

a mountain are, seen from an airplane; it is no more

abstract than any human being is, and as for reality, it is

just that, it is not abstracted from something else, but is
the thing itself, and moreover allows each dancer to be

just as human as he is.” [29]

Just as space is hard to separate from time, code is hard to
separate from its formal function and its execution beyond
the grasp of the human. But it does leave its traces, the
problem is, like dance, that these are left to be read by the
experts. But in reality, all that is needed is a new type of
paying attention to a feeling in the formality of language,
one that arises from a tension between its sign and its beyond
all signs. It does not communicate, it does not
metaphorically mean something, it just feels within the
possibility and impossibility of it all.

Conclusion: Further Reading

This paper did not start out to produce meaning, nor an
astute scientific study, but rather a new way of feeling
needed in our code-based world. Some may say that when
dealing with code, it must be considered technically, in its
scientific prowess and its instrumental possibilities. But this
is exactly the problem: the rest is then left to the metaphor—
there is no room for the human there, and even if there was,
the level of expert knowledge needed is already too high, it
is already too late. But that is, in its own way, a more
superficial look as it leaves code to its iterations and ignores
the profoundness of its formal nature as a language beyond
to be felt. The relationship between code and humans—as



aesthetics—has yet to be developed fully although code is
ever-more present in how the world is perceived. Perhaps
Cunningham shows it best: “But the pleasure of dance does
not lie in its analysis, though one might sometimes be led to
think otherwise. Dancing is a lively human activity which
by its very nature is part of all of us, spectators and
performers alike. It's not the discussion, it's the doing and
seeing—of whatever kind.” [30] And the enjoying of code
is still very far from the surface—of whatever kind. In a
world where expert knowledge becomes even more
important in the face of advancing artificial intelligence, the
dance has had years of experience dealing with the problem
of the expert. After all, it is only the dancer who can truly
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Abstract

This paper discusses the intersection of human, non-human
and machine agencies via the analysis and description of two
artworks that feature novel interfaces between humans,
plants, bacteria and computational intelligence. Two projects
are discussed: Microbial Sonorities, a real-time generative
artwork that explores the use of sound and machine learning
to investigate the bioelectric and behavioral patterns of mi-
croorganisms and PlantConnect, which explores human-
plant interaction via the human act of breathing, the bioelec-
trical and photosynthetic activity of plants and computation-
al intelligence to bring the two together.
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Introduction

In his influential 1970 paper “The Aesthetics of Intelligent
Systems” [1], art theorist Jack Burnham provides vital
insight on the impact of intelligent systems on the arts
when he notes that the emerging expansion of the art expe-
rience brought upon by the then nascent field of “cybernet-
ic” art “encourages the recognition of man [sic] as an inte-
gral part of his environment” [2]. Burnham stated his belief
that “the ‘aesthetics of intelligent systems’ could be con-
sidered a dialogue where two systems gather and exchange
information so as to change constantly the state of the
other” [3]. This idea of an artwork establishing a dynamic,
emergent interplay with human participants is not only
common today but is often the central concern of many
contemporary interactive artists. The crucial element here
is the recognition that each participant in this cybernetic
exchange (human and machine) has agency, an ability to
take action in the world in its own way. Might this perfor-
mance of agency between human and machine be extended
to our relations with living organisms and the natural envi-
ronment? How might we utilize intelligent computational
technologies to create systems that interface with the non-
human world in such a way as to create novel aesthetic
experiences?

The projects discussed in this paper represent an attempt
to create such systems. These projects feature plants, bacte-
ria and microbial fuel cell technology (MFC), technologies
and materials that are becoming of increasing interest to
new media artists. Two projects are discussed. The first is
Microbial Sonorities, a real-time generative sound artwork
based on bacterial voltages and machine learning. The
second is PlantConnect, a real-time multimedia artwork
that explores human-plant interaction via the human act of
breathing, the bioelectrical and photosynthetic activity of
plants and computational intelligence to bring the two
together. The artistic motivations behind these projects
center upon speculative investigations into alternative
models for the creation of shared experiences and under-
standing with the natural world (in this case plants and
bacteria). These works seek to establish a dialogue with
those who have interests not only in sustainable futures but
in reimagining the nature of our relationship to the envi-
ronment and the nonhuman world more broadly. Might we
be able to construct experiences using computational intel-
ligence and living organisms that feature what Andrew
Pickering calls a “performative ontology” that does not
separate people and things? [4] Can we create an ontologi-
cal model of the world as one consisting of open-ended
interactions and reciprocal interplay between all of the life
and matter in it? One that accounts for the agency of matter
and all the living things on Earth, in addition to humans
and intelligent machines?[5]

Background and Related Work

In what may be called an “ecological turn”, contemporary
new media art has increasingly demonstrated an increased
interest in the relations between humans, nonhumans and
the natural environment. The integration of biological
systems has had an almost visceral appeal to artists, as
systems may not only exhibit unexpected or unconceived
patterns of behavior that purely digital or mechanical sys-
tems may not, but many artists are also attracted to the
thematic blurring of boundaries between digital and bio-
logical worlds, as ways of experiencing the enigmatic
“otherness” of non-human species [6]. Whether referred to
as bio-art, environmental art or any myriad of other names,
the focus on human-nonhuman-environmental interactions
resonates across these practices. Through various types of



processes-driven practices that feature combinations of
living matter and emerging technologies, artists are not
only exploring how these systems can serve as vectors of
novelty and unexpected variety, they are also forging a
new aesthetics and systems of ideas focused on showcasing
alternative possibilities of human-non-human relations in
the age of climate change and environmental degradation.
As these works suggest, a myriad of alternative visions are
possible.

The design of intelligent computational systems by art-
ists has been well-documented and analyzed. [7] Using a
variety of techniques such as machine learning and evolu-
tionary computation, the field has often produced systems
that strive for aesthetically pleasing or “interesting” sonic
and/or visual complexity as well as ecosystem simulations
that invite the public to interact and play with virtual crea-
tures [8, 9] or listen to (and influence) emergent sonic
ecosystems. [10] Meanwhile, the development of arts-
based systems that directly engage in interaction and com-
munication between living organisms and computational
systems (and sometimes humans) has been an area of in-
creasing interest for both artists and academics. These
practices tend to explore the agency of real non-human
organisms and often involve material explorations of bio-
mimesis, emergence and self-organization. Through vari-
ous types of processes-driven explorations that link living
organisms with technology, artists are exploring partner-
ships between these organisms and more traditional com-
putational tools. In doing so, they raise questions related to
how living organisms may adapt to technological intelli-
gence and vice versa. Often working within theoretical
frameworks that draw from cybernetics, [11] Deleuzian
philosophy [12] and ecological sustainability, [13] most of
these works feature technically sophisticated and novel sets
of interfaces between living and technological systems,
such as electronically integrating the human nervous sys-
tem with mycelium cultures via heartbeat signals as in
MyConnect by Sasa Spacal and her collaborators, [14]
creating interactive projection environments based upon
the distributed intelligence of the slime mold Physarum
polycephalum as in Bodymetries by Teresa Schubert and
her collaborators [15] and the use of computer vision and
contact microphones to track the movement and stridula-
tion patterns of leaf cutter ants and using that information
to control the “scratching” of turntables as in Kuai Shen
Auson’s piece Oh/mligas. [16]

Many artists have also been exploring bacterial agency
and microbial fuel cell technology (MFC), a technology
that has seen that increasing interest from new media art-
ists. Some of the more ambitious work in this area has been
done by the artist collective Interspecifics. Their work has
featured interactive performances with bacteria and Al-
powered microscopes, MFC technology and the translation
of plant electrophysiological responses to sound to name
just a few. [17] Latvian artists and researchers Rasa Smite
and Raitis Smits [18] have also worked a great deal with
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plants and MFCs, making “pond batteries”, “swamp radi-
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os” and systems where you can speak to plants remotely
over the Internet. [19]

More than just using digital technologies to bridge the
living world with the computational world, what these
works show us that whether it is integrating human heart-
beats with mycelia, “speaking” to plants or “listening” to
bacteria, computational, biological and environmental
technologies all have cultural and aesthetic dimensions that
call for further artistic and critical exploration. Indeed, the
convergence or intermingling of computational, nonhuman
and human agencies may be a template for aesthetic expe-
riences that highlight this performative ontology, showing
us the unpredictability and dynamic potency that living
organisms can exhibit while showcasing possibilities for
new ways of human understanding of these organisms and
the environment as a whole.

An Introduction to Microbial Fuel Cell Tech-
nology

As the two projects discussed here feature microbial fuel
cells, a brief overview of this technology is warranted.
Microbial fuel cells (MFCs) are an emerging bioenergy
technology for generating electricity from biomass using
microorganisms found in diverse environments such as
wastewater, soil and lakes. [20] Essentially MFCs are bat-
teries. They convert chemical energy to electrical energy
via the action of anaerobic bacteria that metabolize organic
matter. Generally, MFCs are used under the conditions of
an aerobic cathode with air or oxygenated water and an
anaerobic anode in wastewater or other organic matter (see
Figure 1). The organic matter is metabolized by the bacte-
ria, generating electrons and protons. The electrons attach
to the MFC’s anode while at the cathode, oxygen together
with electrons and protons are reduced to water. Positive
hydrogen ions are also released and are directed through
the membrane to the cathode side. In dual chamber de-
signs, a proton exchange membrane is used as a separator
between the cathode and anode, while single-chamber
designs relay on the organic material (e.g. soil) as a natural
separator, where the bottom is under anaerobic conditions
and the top is aerobic (the cathode is exposed to air or
oxygenated water). In addition to power generation, MFCs
can also be used as part of or in conjunction with waste
processing systems and remediation of contaminated lakes
and rivers. For example, a floating MFC was used to treat
contaminated water where the bottom of the anode com-
partment was left open to the aquatic environment and the
cathode was left floating on the surface of the water. [21]
Constructed wetland MFCs have been used to treat agricul-
tural [22] and domestic [23] wastewater. In the Nether-
lands, Plant-MFCs have been used for power generation in
“green roof” designs [24]. Overall, MFCs offer a very
different approach to power generation and wastewater
treatment as the treatment process can become a method of
capturing energy in the form of electricity or hydrogen gas,
rather than a drain on electrical energy.
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Figure 1. Single-chamber (left) and dual chamber MFC designs.

While Microbial Sonorities uses dual-chamber MFCs
with compost as biomatter, PlantConnect uses an array of
16 plant microbial fuel cells (P-MFCs) as the core element
of the system. P-MFCs use naturally occurring and known
processes around the roots of plants (typically aquatic
plants) to produce electricity. [25] The plant produces
organic matter via photosynthesis under the influence of
sunlight. Most of this organic matter ends up in the soil as
root material or exudates where it is metabolized by anaer-
obic bacteria, resulting in the release of electrons as de-
scribed above.

Microbial Sonorities: Bioelectric Generative
Sound

Microbial Sonorities explores the use of sound to investi-
gate the bioelectric and behavioral patterns of microorgan-
isms (Figure 2). Based upon inquiries into emerging bioen-
ergy technologies and ecological practices as artifacts of
cultural exploration, the piece features a hybrid biological-
electronic system wherein variations in electrical potential
from an array of microbial fuel cells are translated into
rhythmic, amplitude and frequency modulations in modu-
lar electronic and software-based sound synthesizers. The
research focuses on three primary areas: (1) Microbial Fuel
Cells (MFCs), (2) Modular hardware and software synthe-
sizers: The bioelectrical fluctuations of the MFCs are used
as modulation and trigger sources for a Eurorack-based
modular synthesizer and/or a custom-designed software
synthesizer built in the Max/MSP/Jitter visual program-
ming environment (http://cycling.com, hereafter referred to
as “Max”). This entails building electronic circuits to am-

plify the electrical signals generated by the bacteria and
software to translate the signals into control voltage (CV)
sources appropriate for the synthesizer. (3) Machine Learn-
ing: Machine-learning algorithms are used as a way of
interpreting the shifting electrical patterns generated by the
bacteria. Pattern recognition/classification is used to trigger
synthesizer presets and CV gate signals while statistical
regression is used to predict variations in electrical poten-
tial. If a comprehensive understanding of the bioelectrical
patterns can be attained, it will be used to inform the de-
velopment of a sonic compositional system that is dictated
by these patterns. In essence, allowing the bacteria to “ex-
press” themselves sonically. Microbial Sonorities was
exhibited at Centro Cultural Universitario Rogelio Salmo-
na, Colombia as Part of the International Symposium on
Electronic Art (ISEA 2017), and numerous venues in the
United States.

System Overview

The current system set-up typically consists of four MFCs,
a Eurorack modular synthesizer system, an Arduino micro-
controller (arduino.cc) and the Max/MSP/Jitter visual pro-
gramming environment (cycling74.com, hereafter referred
to as “Max”). The biomatter used for the MFCs is usually
fresh compost or if possible, benthic mud from a local lake
or other aquatic body. Voltage from each MFC is amplified
and connected to an analog input on the Arduino. In some
cases, it may also be plugged directly into the control volt-
age input on one of the Eurorack modules.

The piece operates on two temporal scales. The first
which I call “immediate” consists of a simple linear map-
ping of voltage to pitch for each MFC. Transient voltage
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Figure 2. Microbial Sonorities installed at Washington State University, Pullman, Washington, USA in 2016. The modular synthesizers are

shown in the center behind four microbial fuel cells.

spikes are also detected and mapped to sound. The second
time scale, “longitudinal” is a longer-term (from 48 hours
or greater) mixing of Eurorack synth patches. Each MFC is
assigned a synthesizer patch according to its current “life
stage”. A life stage is simply a point in the overall voltage
curve over which a typical MFC travels over the course of
anywhere from 48 hours to several weeks before it “dies”.
Four life stages have been identified and assigned a syn-
thesizer patch. A regression curve, using a neural network,
was then created to mix/transition between the four differ-
ent sounds/patches. Training data for the network was
created simply by drawing a curve in Max’s itable object
that matches a typical MFC voltage curve. The x coordi-
nates of the itable represent discreet time steps (0-50
hours), while the y coordinates represent voltages (0-1000
millivolts). While the piece is running, a running average
of the voltage is kept for each MFC and sent out to the
neural network application once every 30 minutes. In es-
sence then, the MFCs and the software together function as
a sort of hybrid “smart mixer”.

The regression curve used for the mixing of synthesizer
patches was created using a simple, three-layer neural
network. It consisted of an input layer with two inputs for

Figure 3. The PlantConnect installation.
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voltage and time, one hidden layer (with 3 nodes) and an
output layer with two outputs representing the x/y coordi-
nates of the quad mix (of the four modular synthesizer
patches). This model was copied four times (one for each
MFCQ).

PlantConnect: A Speculative Human-Plant
Interface

An extension of Microbial Sonorities, PlantConnect (Fig-
ure 3) measures the photosynthetic and bioelectrical activi-
ty from an array of P-MFCs and translates them into light
and sound patterns using machine learning in real-time. In
PlantConnect, bioelectricity, light, sound, CO2, photosyn-
thesis and computational intelligence form a circuit that
enhances informational linkages between human, plant,
bacteria and the physical environment, enabling a mode of
interaction that is experienced not just as a technologically-
enabled act of translation, but as an embodied flow of
information. PlantConnect was exhibited in 2019 at the
Asia Culture Center in Gwangju, Korea as part of the Arts
& Creative Technology (ACT) Festival and the Interna-



tional Symposium on Electronic Art (ISEA 2019).

System Overview

As seen in the system diagram in Figure 4, when a partici-
pant blows, whistles or otherwise exhales into a CO2 sen-
sor located within the array of plants, it causes the CO2
levels to surpass a baseline threshold. This in turn triggers
an array of 16 grow lights and a set of software sound
instruments. Participants thus receive an immediate visual
and sonic response. The lights are directed at the plants
(from 2m above) and thus contribute to their photosynthe-
sis. There is one light for each plant. The photosynthesis
levels are obtained from housings containing a plant and a
CO2 sensor placed near it (discussed below). When the
light above the plant turns on, it causes the CO2 levels near
the plant to decrease. These levels are translated into inter-
polation parameters for the software sound instruments and
spatialization module of the system. Meanwhile the voltage
signals from the P-MFCs are read by a standard microcon-
troller and analyzed to find the minimum & maximum
voltage values. These thresholds determine the on/off pat-
terns of the lights when they are triggered by human
breath/CO2. Once the CO2 levels on the breath sensor fall
below the baseline threshold, the lights turn off. This can
take anywhere from 1 to 10 seconds.

Using two digital video cameras and a simple blob de-
tection algorithm, the system then detects the on/off state
of the lights in the light array, relative to the background.
This data is then sent to a clustering algorithm that per-
forms rudimentary pattern recognition. This data is then
sent to the sound instruments and spatialization module to
create the generative sound environment. In this way, the
machine learning algorithm — and by extension the plants
— select instruments and alter their amplitude, duration,
pitch, and other parameters. This is all discussed further in
the succeeding sections below.

As mentioned above, when a participant blows or whis-
tles into the CO2 sensor located in the center of the space,
it triggers each grow light to turn on but only if the voltage
of its associated P-MFC is above the requisite threshold.
The result is an unpredictable and varied pattern of lights
and sound that are experienced as a reaction by the plants
to human breath and light. The entire sound, computer
vision and machine learning portion of the system was
built using Max (version 8.0.5). The project runs on two
Apple Macintosh computers. One computer (the “CV/ML”
computer) handles the computer vision and machine learn-
ing tasks, while the other (the “sound” computer) handles
generative sound and communication with the microcon-
troller. Data is sent from the CV/ML computer as UDP
messages from Max over a standard Ethernet connection to
the sound computer that is also running Max, with the
sound instruments loaded. The sensor readings, P-MFC
voltage readings and light control system were built on the
Arduino microcontroller platform. The following subsec-
tions detail each of the aforementioned elements of the
system.

Plants and Plant Housings The plants used in this project
are Oryza Sativa, commonly referred to as Asian rice.
Asian rice has been deployed in several P-MFC designs.
[26] The plants are housed in enclosures made of wood and
clear vinyl. Though they also serve an aesthetic purpose in
the piece, these housings are necessary for properly meas-
uring changes in CO2 absorption from the plants them-
selves, irrespective of changes in the surrounding CO2
levels in the space. They also provide sufficient ventilation
to allow for adequate air flow (and thus not risking the
CO2 continually rising inside the housing). [27]

Biosignals and Light Control All signal acquisition and
light control is handled by a single Arduino Mega 2560
microcontroller. Acquiring voltages from the P-MFCs is a
simple matter of connecting each cathode (which in this
case is the positive lead) to an analog input of the Arduino.
However, the voltages are not acquired from each individ-
ual P-MFC. Instead, groups of 4 P-MFCs are wired togeth-
er in series to make a single voltage source that is then
connected to an Arduino analog input. As there are 16 P-
MFCs, this amounts to 4 groups of 4 P-MFCs (hereafter
referred to as “P-MFC groups™) and thus a total of 4 volt-
age sources. The P-MFC groups are arranged in a reverse
C arrangement.

While the system is running, the voltage signals in each
MFC group are analyzed to continuously find the mini-
mum & maximum values. These values are used to gener-
ate a set of dynamic thresholds. A total of four thresholds
are generated, one for each light and P-MFC in the group.
These thresholds determine which lights activate and thus
determine the on/off patterns of the light array. The thresh-
olds are spaced apart evenly from each other. For example,
if the minimum voltage value of a given P-MFC group is
currently 10mV and the maximum value is currently 100,
then the two middle values will be 40 and 70. Each of
these values will set each light in the group to an active
state successively in a clockwise manner when it is sur-
passed. For example, light 1 is set to active when the volt-
age surpasses 10mV, light 2 is set to active when the volt-
age surpasses 40mV, light 6 set to active when 70mV is
surpassed and light 5 is set when 100 mV is surpassed.
When a participant blows on the CO2 breath sensor (and
the sensor value goes above the predetermined threshold) it
will trigger the active lights to actually turn on. The lights
themselves are 20 watt led grow lights (obtained from
ackegrowlight.com) that emit a warm white color. They are
connected through two 8-channel relays, which are con-
trolled by the Arduino. When plants are actively photosyn-
thesizing, they absorb greater amounts of CO2 than when
they are not photosynthesizing (e.g. at night). In our pro-
ject, the P-MFCs’ levels of photosynthesis are obtained by
measuring CO2 near the plants. The sensor (a SenseAir K-
30FR obtained from CO2Meter.com) returns the CO2
levels in parts per million and sends the data via a standard
serial/RS232 connection to the Arduino. The breath CO2
sensor is also connected via serial/RS-232 to the Arduino.
Here, we keep a running median of the nine most recent
CO2 levels. This helps to establish a baseline level with
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respect to the surrounding environment. Thus the threshold
for triggering lights and sound is a predetermined level
above this baseline (20ppm by default). Readings are taken
at a rate of two per second.

Computer Vision A simple blob detection algorithm is
used to differentiate the lights from the background. This is
a relatively simple task as the piece is installed in a rather
dark space. In order to achieve blob detection easily and
reliably within the Max environment, a third party library,
cv.jit (https://jmpelletier.com/cvjit/) was used. The
cv.jit.blobs.centroids object returns a list of blob centroid
coordinates. Two USB digital video cameras (Mobius
Maxi, www.mobius-actioncam.com) were mounted be-
tween the plants and the grow lights (just over 2m from the
floor) to provide the video feeds. They were pointed direct-
ly at the lights and connected to the CV/ML computer
running Max. The two video feeds were combined and
together produced a streaming image that captured all the
lights in the space. The video feed was then virtually cut up
into 4 rows and 8 columns, for a total 32 cells. In our de-
fault configuration, the video image is 640 x 360 pixels.
Thus each grid is 80 x 90 pixels. This grid is the reason for
using blob detection (as opposed to simply reading the
on/off states from the microcontroller). The size of the
lights and the fact that each light panel takes up to 500
milliseconds to reach full brightness means that a single

Figure 4. PlantConnect system diagram.
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light may actually register as more than one blob as it may
spill over to another row or column. Both of these factors
serve to add an element of variety and aleatoric behavior to
the system (for example the system may very quickly
switch between several different cluster assignments for
the same light pattern, resulting in an erratic “glitchy”
sound).

Blobs are analyzed and the x/y coordinate of each blob’s
centroid (center of mass) is returned. A list of 32 binary
numbers corresponding to the location of each centroid
within the grid of 32 cells is then output, with 0 being “off”
and 1 being “on”). This list determines which “voice” of
the sound instrument (which essentially corresponds to
pitch) gets played. For example, if the first light is turned
on and the blob centroid is located at pixel location (40,
55), index O (the first item in the list) will be set to 1 and
thus will trigger the sound instrument to play its lowest
pitch. Depending on how the system is configured, the
duration of each triggered voice is set to a fixed amount at
runtime or is determined by whether the blob detection
algorithm recognizes the light (essentially as long as the
light is on, its corresponding voice stays on). Pitches (or
which voice gets played) are arranged left-to-right and top-
to-bottom in the 4 x 8 grid. Thus the first voice 1 would be
the top left and voice 32, the bottom right of the grid.
Clustering/Pattern Recognition The same list of 32 bina-
ry numbers that is sent to the sound instruments is also sent



to the machine learning module. In this project we apply a
fuzzy c-means clustering algorithm to the data. Fuzzy c-
means clustering (FCM) [10] is a method of clustering (a
type of unsupervised machine learning) that allows a given
data point to belong to more than one cluster. A member-
ship grade (in our case a floating-point number between
0.0 and 1.0) is calculated for each data point which indi-
cates the degree to which that point belongs to each cluster.
Frequently used in pattern recognition tasks, FCM assigns
membership in a cluster by calculating the distance be-
tween the cluster centroid and the data point. The closer
the data point is to the cluster centroid the higher its mem-
bership grade for that cluster (i.e. the closer it is to 1.0)

In our project, we use the ml.fem object from the ml.*

package for Max [11]. We first initialize the object by
assigning it a fuzz coefficient of 1.05, selecting the number
of clusters to calculate (in our case four) and a termination
threshold of 0.01 (the default). The fuzz factor effects how
“crisp” or “fuzzy” the cluster memberships are (higher
numbers return fuzzier membership grades), while the
termination threshold effects the speed and accuracy of the
cluster calculation (higher values produce quicker, more
approximate clusters). We then generate one thousand
random data points as a sort of training set. Each data point
has 32 dimensions (corresponding to the possible location
of each centroid within the grid of 32 cells) and consists of
ones and zeros. Once this is done and the live video feed is
turned on, the system is ready to perform real-time cluster-
ing of incoming light patterns. When the system is running
and new data on the light on/off patterns is received, a
query is made to the ml.fem object which then outputs a
list of 4 membership grades (one for each cluster). These
numbers are used to set the volume of each sound instru-
ment (0.0 = minimum volume, 1.0 = maximum volume). In
essence, the FCM algorithm is used as a sort of mixer for
the sound instruments, generating a variety of sounds that
would be unlikely or even impossible for a human-
controlled mixer to achieve.
Generative Sound The real-time data representing the
shifting light patterns along with the output of the FCM
algorithm are translated into a series of UDP messages that
control the sound instruments and a spatialization module
within the Max environment. These messages essentially
function as note on/off messages to “play” the instruments.
Five sound instruments have been constructed, each with
its own distinct timbre. Four of these instruments corre-
spond to the four cluster memberships generated by the
FCM algorithm (and will henceforth be referred to as the
“cluster instruments”). These instruments require human
interaction (via breath/CO2) to be activated. A fifth in-
strument is the default instrument. It plays continuously,
requiring no human action to be heard.

The default sound instrument simply maps the voltage
levels from each P-MFC group to pitch (the higher the
voltage, the higher the pitch). In addition, any transient
spikes in the CO2 levels from any of the P-MFCs are also
sonified by the default instrument (and are heard as transi-
ent spikes in the pitch). The cluster instruments receive

CO2 levels as well. However, in this case we add up the
CO2 level of each plant of each P-MFC group and get an
average of those readings. Then we take the five most
recent averages and obtain the median value. These values
are then used as interpolation parameters for the spatializa-
tion module (discussed below).

Finally, the CO2 readings are also collected and used to
construct an envelope function (using the Max function
object, essentially a breakpoint function editor) that is used
as a modulation source for the cluster instruments. Each
instrument uses this modulation data differently. For ex-
ample, one instrument uses it to crossfade between differ-
ent wavetables, while another uses it to alter the depth
factor (the amount of deviation around a center frequency)
of modulation oscillator and to crossfade between two
control signals.

PlantConnect also features 8-speaker sound spatializa-
tion using circular panning. By default, sounds related to
readings taken from each P-MFC group are sent to the two
adjacent speakers closest to that group. In addition, when-
ever a light is triggered above a particular P-MFC in a
group, the sound instrument will be heard on the two adja-
cent speakers closest to that group, in a manner similar to
L-R panning. The idea being that the sound instrument is
heard near the P-MFC whose lights are currently on (and
thus triggering sound). Finally, CO2 levels of each P-MFC
influence the amount spatialization spread between all the
speakers. The median value of the five most recent aver-
aged CO2 readings of each P-MFC group is used to deter-
mine the amount that the triggered sound instrument
spreads from its “home” location (the two adjacent speak-
ers closest to it) to the other speakers. When triggered, the
sound spreads in both a clockwise and counter clockwise
direction from this home location.

Evaluation

While to date, no formal user studies have been performed
or data collected on the works discussed here, informal
participant observation have been performed that may infer
as to the participant experience. In Microbial Sonorities for
example, two days of viewer observation revealed a con-
sistent pattern of behavior. Almost everyone who observed
the piece would bend down and lean in very closely to
observe the MFCs from just inches away. In PlantConnect
(also after two days of observation), after the initial sur-
prise of the triggering of lights and sound, participants
would again observe closely (in this case by often walking
around and looking up as well as down and close to the
plants). In all, most viewers stayed with the works consid-
erably longer than is typical for most artworks [17], and
did so in a manner (looking around, perhaps confused but
curious or even delighted) that is suggests that they appre-
ciated (if only partially “getting”’) what was going on the
works (one observer referred to Microbial Sonorities as
“swamp music”, which is perhaps as good a description as
any the artist could give). Though the evaluations present-
ed here are preliminary and provisional, it suggests that



these works — after the initial novelty and surprise —
evoke a curiousness about the systems and perhaps an
awareness that there are process and possibilities being
revealed that were perhaps previously unknown or not
considered.

Conclusions

The projects presented here all share a desire to explore
zones of negotiation and reciprocity between the human
and non-human worlds by incorporating nonhuman organ-
isms and elements of the natural environment with intelli-
gent computational systems in an attempt at showcasing a
performative ontology — a vision of the world as full of
co-emergent, co-evolving systems that exist in a perpetual
state of becoming, characterized and brought forth via
emergent relations of complexity. Matter, the environment
and non-human life are seen not as passive and inert but
rather as lively and dynamic. This convergence of agencies
may serve to further disrupt dualist ontologies that are at
the heart of our often dysfunctional and destructive rela-
tionship with the natural world.
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Abstract

Archive or Alive: Digital Archiving Development of a Solo
Dance by Shou-Yuo Liu was a project dedicated to applying
contemporary digital technology to the methodological con-
struction and R&D of non-material archiving technique con-
cerning performers’ body movement. Breaking away from
previous practice of single-perspective recording, this pro-
ject provided a sweep panorama of the performer’s whole
body, insofar as to give the spectators a 3D stereo view of
the performer’s body movement. This paper assumes that,
apart from collecting existing objects, this archiving tech-
nique can be applied to comprehensively and objectively
preserving works from different periods and the body lan-
guages that have not been systematically handled by the oth-
er archiving techniques yet, so that we can channel unprece-
dentedly vigorous energy of art into our archival display
with new technologies of data restoration and presentation.
Premised on the aforementioned assumption, this paper
seeks to investigate the digital technology R&D and techno-
logical culture analysis accomplished in “Liu’s Solo Dance,”
thereby explicating how this new performing arts genre
transformed ephemeral art into a virtually archived work
affording timeless admiration.

Keywords
Shou-Yuo Liu, Shapde5.5, digital archive, virtual reality

Introduction

Since the 1980s, performing arts has extensively incor-
porated media and evolved a sui generis genre known
diversely as multimedia performance, cross-media perfor-
mance, cyborg theater, digital performance, virtual theater,
new media drama, and so forth. This nascent, changing
field still lacks a proper scheme of taxonomy as a research
tool and method to disentangle its own portmanteau con-
tents. [1] The somatic stimulation, liberated participatory
space, and script flip-flop characteristic of this media tech-
nology not only offer spectators unique experiences, but
also alter their interactive relations to theater pieces. To-
day’s digital technology further makes performing arts
something more than their earlier incarnations that could

only evoke ephemeral feelings of presence. Virtual archive
has empowered spectators to determine their preferred
duration, perspective, and scene of the work they’re view-
ing. Virtual technology has also gradually transformed the
admiration of works that had been performed into partici-
patory somatic experiences. Immersing themselves in a
world detached from realities, spectators comprehend thea-
ter pieces not so much by conscious perception as through
a world constructed from image-actor, stage installation,
and immersive technology. Spectators employ body-mind
fusion again to set out on a fantastic journey across the
virtual universe, indulging themselves in the world of im-
age-body interaction.

Archive or Alive: Digital Archiving Development of a
Solo Dance by Shou-Yuo Liu (hereafter referred to as Liu’s
Solo Dance) was a project dedicated to applying contem-
porary digital technology to the methodological construc-
tion and R&D of non-material archiving technique con-
cerning performers’ body movement. Breaking away from
previous practice of single-perspective recording, this
project provided a sweep panorama of the performer’s
whole body, insofar as to give the spectators a 3D stereo
view of the performer’s body movement. This paper as-
sumes that, apart from collecting existing objects, this
archiving technique can be applied to comprehensively and
objectively preserving works from different periods and
the body languages that have not been systematically han-
dled by the other archiving techniques yet, so that we can
channel unprecedentedly vigorous energy of art into our
archival display with new technologies of data restoration
and presentation. Premised on the aforementioned assump-
tion, this paper seeks to investigate the digital technology
R&D and technological culture analysis accomplished in
“Liu’s Solo Dance,” thereby explicating how this new
performing arts genre transformed ephemeral art into a
virtually archived work affording timeless admiration.

Shou-Yuo Liu’s Shapde 5.5

As a practice of performing arts, Shou-Yuo Liu’s
Shapde 5.5 (2014) drew out meaningful and thought-
provoking implications from a simple narrative structure.
By means of bodily performance, soliloquy, vocal expres-
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sion, and image overlapping, Shapde 5.5 was replete with
the intertextual imagery distinct from the performance and
horizons of conventional theater, embodying the life cycle
from born in light and shadow, via the feminine identity
developed during coming of age, the autopoiesis of mascu-
line attributes, and the resistance and struggle against aging,
to the eventual demise. As a cultural narrative, Liu’s body
graced the stage. Amidst the four layers of white stretch
fabric, his body not only exuded an aura of performativity,
but also served as a vehicle for fragmented image narra-
tives. In this work, he invoked the metaphors of a long
scarlet dance skirt and suit and tie to represent female and
male bodies respectively, so as to evoke the imagery of
gender convergence. Besides, the four layers of white
stretch fabric on the stage not only constituted the spatial
context of this work, but also performed the tasks of cap-
turing and presenting multiple images. Furthermore, the
layers of stretch fabric were objects carrying symbolic
meanings. Seemingly fragmented, the performer’s body
images were projected onto these layers of screen-like
stretch fabric, as if they were flowing amidst these mem-
branes, echoing one another, and permeating every corner
of the stage. [2]

Archive or Alive: Digital Archiving Develop-
ment of a Solo Dance by Shou-Yuo LIU

How can a performance create an experience we will
remember, even if we didn’t view it on site? How can
people understand this specific piece of history with their
absence? No matter how vivid the images and narrations
are, it’s fairly difficult for people to have a feeling of em-
pathy and to immerse themselves in the venue conveying a
strong sense of rhythm; hence the question as to how we
can preserve a performance venue (e.g. its space, music,
lighting, and performer) in a way of capturing its essence.
Through concessive projects under the theme of “Archive
or Alive,” the idea ET@T proposed is that “the purpose of
archive serves not only to conserve objects, but also to
keep alive the artistic energy residing within itself in con-
temporary times.

During the six-month implementation, this experimental
research project revolved around Shapde 5.5, the chef-
d’oeuvre of senior theater practitioner Shou-Yuo Liu, and
developed the non-material archiving technique, based on
which an archiving platform for body language was estab-
lished. This platform will be helpful for archiving works of
multiple performers as well as extending technological
applicability and discursive scope. The project’s presenta-
tion included dancer motion capture and restoration tech-
nology application. It also featured in the “Concept Muse-
um of Art” (2019) at the Digital Art Center Taiwan that
optimized performing arts archiving technique by integrat-
ing display technology with viewer experience. Therefore,
the non-material archiving technique developed in this
project not only focused on the audio-visual level—i.e.
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how the work is represented in high definition and verisi-
militude—but also considered the spectators’ viewing
experiences in specific temporal and spatial conditions,
rendering the work epochal in representation and contem-
porary for the spectators.

To archive and present Liu’s Solo Dance, the project
team first of all asked the dancer to re-enact Shapde 5.5, so
that they could record his body movement in the form of a
sweep panorama. Then the team discussed with the dancer
on the ideal way to represent the archive according to the
data output: inviting the spectators to wear VR glasses that
allowed them to admire the work from different perspec-
tives at will. The reason this project took Shapde 5.5 as its
case study was to offer professionals (e.g. dancers, re-
searchers, and critics) and amateurs (e.g. spectators with no
background in dance) a digital archive that affords repeti-
tive, panoramic reading of the dancer’s body language,
from which we expected to see pluralistic applications such
as the disassembly and analysis of fundamental movement,
the movement learning and training, and the presentation
of restored images with VR display devices. This project
restored the dancer’s body language with digital technolo-
gy, which created inimitable digital narrative experiences
for the spectators.

Both the analysis of Shapde 5.5 and its applications in
performance design and artistic creation would be impos-
sible without the 3D sterco view of the dancer’s body
movement recorded with the sweep panorama technology.
Given the existing logic of art exhibition and the current
schedule of technological R&D, this project not only inte-
grated the “archived body language” with the “archive-
generated personal digital narratives,” but also involved
techniques of archive display, aiming to experiment with
the technique and discursive design regarding how a per-
formance is “exhibited.”

Technological Experiments

Scene Reconstruction

According to Liu, the reason he treated the three parts of
his solo dance in Shapde 5.5 as the target of his experiment
was because this work represented the results of his explo-
ration and accumulation on bodily performance over the
past three decades, unveiling not only his innermost con-
sciousness inside out, but also the relations between the
human body and objects (material and non-material): body
vs. motion, body vs. nakedness, body vs. costume, body vs.
objects (stage props), body vs. sound, body vs. conscious-
ness, and body vs. space-time. Apart from Liu’s bodily
performance in Shapde 5.5, his “improvisation”—his cho-
reographic originality—was archived as well.

With the assistance from the “Body Phase Studio” [3] in
2018, ET@T and Liu spent nearly 6 months reconstructing
Shapde 5.5, including the stage, lighting, projection, and
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music of its three parts, as well as the rehearsal, recording,
panoramic view editing, and VR interface making. [4]

Figure 1. Re-setting the stage in the studio for video recording in
panoramic view OET@T

The Multi-angle Recording of the Dancer and the
Stage Setting

ET@T recorded Liu’s solo dance from five different
angles with a total of eight cameras, including an 8K 360°
camera above the stage, four 4K 360° cameras (downstage
left and right, upstage left and right), and three 4K 2D
cameras (on the ceiling and downstage left and right). The
dancer shuttled amidst the four layers of stretch fabric on
the stage as they were fluctuating with the music and plot.
Having mass and quality, the stage was rheological and
present from beginning to end. The dancer sometimes
stepped on the layers of fabric, and sometimes hid behind
them. The spectators would have different experiences if
they admire the performance downstage or from the sides
of the stage. Therefore, the multi-angle recording ingen-
iously and appropriately afforded a panoramic stage and a
bird’s eye view that would be impossible with a conven-
tional proscenium stage.

Figure 2. The demonstration of the multi-angle recording setting.
O© ET@T

Video Production

Given the limited time for recording and the impossibil-
ity of simultaneously monitoring the eight cameras, ET@T
and Liu recorded the bodily performance and improvisa-
tion in Shapde 5.5 for four times, from which they selected
the finest one. Dancing to nobody’s tune, such an unmoni-

tored performance brilliantly echoed Liu’s philosophy
underpinning the creation and rehearsal of this work in
2014.

The VR Interactive Experience—Seat + Handheld
Sensor

The exhibition invited the spectators to take seat while
selecting and viewing their preferred parts of virtual image.

Figure 3. The spectators to take seat when selecting and viewing
their preferred parts OET@T

The Overall Result of the “Concept Museum of
Art”

Be it Liu’s introspective bodily performance or the
correspondences between the body and objects on the stage,
Liu’s Solo Dance was imbued with emotions and heteroge-
neity. The physical movement in the novel, structural au-
dio-visual formats and vehicles such as panoramic digital
images and VR viewing experiences undoubtedly revealed
the independence and permanence of images. Liu’s Solo
Dance altered our previous perception of 2D images, giv-
ing rise to deeper understanding and discourse of the hu-
man body, which concerned not only image and our
knowledge of the performer’s body, but also our ways to
remember them.

Figure 4. The floor plan for exhibiting the work in Concept Mu-
seum of Art OET@T
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Figure 5. The exhibition took place in Concept Museum of Art
OET@T

Technological Cultural Analysis

As a project in “Archive or Alive,” Liu’s Solo Dance
exhibited multi-perspective horizons in virtual archiving.
Firstly, different from traditional moving image, Liu’s Solo
Dance not only gave prominence to imagery elements, but
also opened up new possibilities for multiple screens and
plural images with the assistance of digital technology.
Besides, dissimilar to the conventional function of cine-
matographic machines, this experimental work allowed the
spectators to discuss its charm from multiple perspectives
and indulge themselves in the immersive sound field. Fi-
nally, distinct from the common agenda shared by works of
video art, this project granted the spectators preference-
based option. It is clear that digital technology has directly
impacted the analysis of theater and performance, particu-
larly in terms of presence, documentation, and spectator-
ship. Digital technologies such as high-resolution imaging,
motion capture, and data analysis have not only refreshed
the spectatorship and scholarly interpretation of contempo-
rary media and performance, but also influenced art collec-
tion methods as well as the plans and roles of art museums.

In addition, Liu’s Solo Dance enabled the spectators to
admire its “liveness” virtually in different space-time, and
invited them to consciously get involved in this “event”
with their bodies and senses. There was no such thing as a
“perfect” angle of admiring this work when the spectators
entered the realm of this machine-image performance and
roamed the venue. To put it another way, the spectators
experienced this work in a reality constructed in an abstract
and symbolic fashion. They gave feedback, making
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movement and space meaningful components of their ex-
periences.

The synaesthetic experience thus found expression in the
abovementioned process. Somatic reactions dominated
sematic interpretations in this immersive performance that
involved all human senses. Employing the strategy of vir-
tual immersive spectatorship, Liu’s Solo Dance allowed the
spectators to associate their memories of viewing with their
present admiration, hence the continuation of the somatic-
sematic relation, a distinguishing attribute of virtual archiv-
ing. [5] To resolve the internal contradiction between the
synaesthetic immersion and the heaviness of technological
installation that haunts general VR works, this project
invited the spectators to take seat and admire the remade
version of Shapde 5.5, a piece of performance by Shou-
Yuo Liu that had been delivered at the Guling Street
Avant-Garde Theatre in 2014, from multiple perspectives.

Conclusions

Liu’s Solo Dance highlighted the characteristic of data-
base-based performance that transforms “performance”
into “archive,” so that people no longer miss any piece
they want to see. According to Tara McPherson’ talk
“Post-archive: Scholarship in the Digital Era,” we are in
the midst of the “post-archive moment,” in which an ar-
chive metamorphosed from a collection of objects into a
database of them. [6] Liu’s Solo Dance was exactly situated
in the dialectical relation that databases dominate, over-
whelm, and replace the text of liveness.” This viewpoint
coincided with Lev Manovich’s notion of database—a
database is “a cultural form of its own.” As a cultural form
of the contemporary digital generation, Liu’s Solo Dance
represented the world as an inventory and refused to order
the items in it. This project simply demonstrated an aggre-
gate of materials, and left the rest to the spectators’ partici-
patory autonomy. In this project, technological media pro-
duced the illusion of presence (liveness). It didn’t really
present the body on-site, but vividly showed the human
body, objects, and scenes in a way as if they were “present”
at that very moment.
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Abstract

Against the anthropocentric binaries such as human/ma-
chine, subject/object, mind/body, this paper will offer a
counter argument through the theory of originary technicty,
which advances the perspective that humans have always
been mediated, and as such, the privileged position of the
human and its exclusive claim on agency and consciousness
needs to be questioned. This perspective will be followed by
an examination of the media-facilitated performance of artist
Erica Scourti. Through a comparative reading with the work
of playwright Samuel Beckett, the paper argues that Scourti's
performance asserts the entanglement of the human and al-
gorithmic/linguistic and questions the boundary between the
two.
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Introduction

According to a variety of recent scholarship from diverse
disciplines, such as the writings of Karen Barad, Bernard
Stiegler, Peter Paul Verbeek, Baruch Gottlieb, and Tim In-
gold, the privileged position of the rational human mind
needs to be undercut by the elevation of objects of the world
into similar considerations of agency and consciousness.
Following from this, the anthropocentric view that contrib-
utes the binaries of human/machine, subject/object,
mind/body, human/nature need to be seriously questioned.
As Gottlieb writes from a materialist perspective, “technol-
ogy is not separate from or invented by humanity but already
emergent in the relation between ourselves and the world.”
(1]

The notion that technology is independent from the hu-
man and other non-human elements of the world cannot be
supported, if one follows the theoretical perspectives of
originary technicity, which negates the separation of the hu-
man subject and the technological object, mind and body,
human and non-human, episteme and techne. By asserting

that we have always been mediated, and that the ‘digital’
must be embedded within the material, within Nature, this
paper emphasizes that digital media technologies are not ex-
ternal to us. Rather, if a materialist perspective is followed,
then what matters is that the world and the phenomena
within (including thoughts, consciousness, language, pixels,
bits) all consist of matter. The digital is material, and the
digital medium is part of the materiality that is the world,
and as such, not external to the human and is simply another
matter that intra-acts with the material that is human. The
paper will then explore the negation of this separation of hu-
man and machine with the smart phone-facilitated media
performance of Erica Scourti, think you know me.

Originary Technicity

Philosopher Arthur Bradley writes that Western metaphys-
ics is marked by a binary of transcendence versus imma-
nence, the soul/mind versus the body, the immaterial versus
the material, and episteme versus techné. In this binary,
techné is that which is suppressed and considered less im-
portant than the dominant mind and knowledge of episteme.
Such binary places emphasis on the immaterial, on thought,
on theory, rather than the material, the practice, the non-hu-
man (technical) medium, which is positioned as a mere
means, a mere supplement to the primacy of the mind. Brad-
ley argues that Bernard Stiegler’s concept of originary tech-
nicity is precisely a negation of binary between episteme and
techné, an insistence on the entanglement of the two, where
the porous agent of the human bleeds into (and has always
bled into) the exteriority that is the non-human. Seen in this
light, this bears resemblance to the weight placed on matter,
body, and situatedness in the world, framed as doing/making
and know-how, against the abstracting and rational subject
of anthropocentricism. The concept of originary technicity
emphasizes a need to re-examine the place of the medium
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by undercutting the privileged position of the human sub-
ject, but more importantly, it asserts that the human is al-
ways already, and always has been, technologized.

Stiegler achieves this, drawing partly from Derrida’s de-
construction and Heidegger’s refusal of any “residual Car-
tesian dualism between subject and object, consciousness
and world,” but also from philosopher Gilbert Simondon’s
theory of technogenesis that reverses the idea of the subject
asserting ‘form’ onto ‘matter’ through direct causality, but
rather through a heterogeneous set of elements that interact
together, a process that precedes the individual human
agent. [2] In addition, he draws from anthropologist Andre
Leroi-Gourhan’s radical scholarship on human evolution
that reverses the traditional conception of the human subject
being tool-wielding due to their intelligence. In Leroi-
Gourhan’s re-write, it was only when the Australopithecus
became upright and object-wielding did it free the mouth
(which was used to wield objects), leading to the develop-
ment of language, communication, and intelligence. In other
words, the human subject is not tool-wielding because they
possess significant cranial capacity, but rather they have sig-
nificantly-developed brains because they are tool-wielding.
For Stiegler, at the very least the two co-developed, with
“the human inventing the technical, the technical inventing
the human.” [3] As such, “defining human qualities such as
consciousness, intelligence and the capacity for symbolic
thought are not the cause of tool-use but an effect,” and any
consideration of the ‘human’ is inextricable with such ex-
tension, with technology. [4] Thought of in this way, tech-
nology cannot be conceived as a mere prosthesis that has
been added to the human or extends from the human, but has
always been part of the human. This concept goes beyond
McLuhan’s definition above where media/tech is defined as
any extension of the human, and digs deep into the inextri-
cability of the two. “The human is always bound up with its
non-human supplements.” [5] Or as Stiegler writes more
forcefully, “the human is the technical.” [6]

In his seminal text on originary technicity, Technics and
Time I: the Fault of Epimetheus, Stiegler elaborates his
thought in opposition to Rousseau’s desire to return to an
unmediated Nature, a point in which humanity had no ‘pros-
theses’ yet. Instead, he proposes that the “human is immedi-
ately and irremediably linked to an absence ... to a process
of supplementation, of prosthetization ... where everything
is found mediated and ... technicized.” [7] Everything we
do, all extensions, are technological, such that to distinguish
between the human and technics is futile. While McLuhan
expands the notion of media and technology to include any
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extension of ourselves and reframes them as ‘environ-
ments,” such as language, Stiegler goes even further and
boldly asserts, “the prosthesis is not a mere extension of the
human body; it is the constitution of this body qua human
... it is not a means for the human but its end.” [8]

The language of the ‘lack’ draws from Derrida’s concept
of supplementarity elaborated in Of Grammatology, which
foregrounds the importance of the supplement in constitut-
ing the human subject, previously thought of as whole and
self-sufficient. The fact that language and writing is needed
to supplement human memories (and form an integral part
of civilization), points to the indispensability and ‘originary’
nature of such supplements, which attenuates the boundaries
of the human. In other words, the lack presented by the hu-
man demonstrates the indistinguishable nature between the
human and the supplement/technics (in this case, language).
Stiegler continues this project by complicating the exte-
rior/interior binary of the human subject, destabilizing the
place of the subject and its mind, which by the traditional
metaphysics and philosophy of technology has been consid-
ered as the seat of control, free will, and intention, pre-ex-
isting and asserting agency over objects, such as technology.
By doing so, however, “we are putting the human cart before
the technological horse: any interiority has actually been
constituted retroactively by the process of technological ex-
teriorization.” [9]

The subjects’ lack and its co-emergence with tech-
nics/material/objects is part of its constitution. Such compli-
cation of the interior versus the exterior is reminiscent of In-
gold’s and Barad’s arguments of the porosity and contin-
gency of boundaries. It is inaccurate to speak of stable and
given boundaries if we consider the world through an onto-
logical model of matter intra-acting and animating one an-
other, refuting the centrality of the anthropocentric subject
and the idea that it is separate, prior to, and superior to the
objects and phenomena around it. In language reminiscent
of Barad and Ingold, Stiegler writes that technical object is
in a sense ‘organized matter,’ the combination of a multitude
of forces which forms various affordance and limits. And
rather than asserting intention onto matter in a simple causal
relationship, “the human has no longer the inventive role but
that of an operator ... listening to cues from the object itself,
reading from the text of matter.” [10] From such perspec-
tive, the human is embedded in and indistinguishable from
its material surroundings, including media/technology.



Language as Technology

If one is always already mediated and technologized, then
perhaps language is precisely one such form of technology,
an originary lens through which one comes to know the
world. In What is an apparatus, philosopher Giorgio Agam-
ben defines the apparatus as anything that captures, deter-
mines, orients, and controls. In a long list of examples that
follows, which includes computers and cellphones, Agam-
ben ends with language, and notes that it is perhaps the most
ancient apparatus. Neil Postman, likewise, refers to lan-
guage as our most fundamental technology. Hidden from
view, language arguably is an instrument that consists of “a
set of assumptions of which we are barely conscious but
which nonetheless direct our efforts to give shape and co-
herence to the world,” he writes. [11] “The world we live in
today is a world in-formed by the abstraction technology of
language,” echoes Gottlieb, a technology that began the el-
evation of the rational mind over embedded materials. [12]

This section will lean on the work of renowned post-war
playwright Beckett to provide insight on a piece by Erica
Scourti titled Think You Know Me. Questioning the central-
ity of language and simultaneously acknowledging the im-
possibility of doing away with it appears to be a main theme
in Beckett’s work. If language is framed as a technology,
this bears similarity to the concept of originary technicity
and Scourti’s work, who often highlights the mutual-consti-
tution of the human and non-human (ie. algorithmic opera-
tions) from a critical perspective, while conceding the inex-
tricable relationship between the two. Much of Beckett’s
work depicts “the compulsion to talk ... forever compelled
to fill the void with words.” [13] Yet this desire to get away
from language, from consciousness, from thought, is impos-
sible, for one is always already mediated, immersed in the
linguistic register. “Language in Beckett’s plays serve to ex-
press the breakdown, the disintegration of language,” writes
Esslin, “if Beckett’s plays are concerned with expressing the
difficulty of finding meaning in a world subject to incessant
change, his use of language probes the limitation of lan-
guage both as a means of communication and as vehicle for
the expression of valid statements, an instrument of
thought.” [14] Entangled with language, the characters in
Beckett’s work are forever split, incessantly communicating
and attempting to locate meaning, to no avail.

The paradox of wanting to cease communicating through
language but being impossibly tied to it can be seen in
Scourti’s work too, which in a way updates the idea for the
information society. Performed at Transmediale in 2015,
Think You Know Me entailed Scourti linking her smart

phone keyboard’s predictive auto-finish function to her var-
ious online accounts and footprints, such as Gmail, Face-
book, Twitter, Evernote, and her own website. Through do-
ing so, a database has been created for the predictive algo-
rithm, supposedly giving it access to Scourti’s personal in-
formation, what constitutes her as an (online) individual,
and allowing it to learn, adapt, and better predict. Literally,
equipping it with information that supposedly could allow
the algorithm to finish her sentences. The performance itself
consisted of Scourti typing into her smartphone and reading
out a long monologue as suggested by her personalized pre-
dictive algorithm. The mechanism resulted in some of the
following utterances: “Hello my name is live in the UK for
a while to reply to your account after the war in the morning
of my favorite colour is not the absence of fear in gone to
the right to the right place at St. Andrews Street parking re-
strictions on my work and of the blue sky blue sky is the
most of the day before the end of this and I am unable to find
the right place for you can see the latest version and then we
will try dm and then the Yeah I think the only way we do
you want these days and will not ...,” reminiscent of
Lucky’s monologue from one of Beckett’s most well-known
plays, Waiting for Godot.

The Mattering of Tech/Language and its Im-
brication with the Human

Think You Know Me performs the mediated self and un-
folds in real time, as the utterances show the entanglement
of Scourti and the algorithm in situ. The algorithm speaks
through Scourti, and vice versa, entwined to such an extent
that one cannot make clear distinctions, for the boundaries
between the human and non-human are decidedly porous.
The technology of language deployed through natural lan-
guage processing algorithms, like any other material, dis-
plays something akin to agency and consciousness, as its
role in the constitution of the self is highlighted. As is the
case with numerous Beckettian characters, and the contem-
porary user of ICT, Scourti cannot not communicate, even
if the result is nonsensical and the meaning is always de-
ferred. Scourti is caught likewise in the technological medi-
ation of language, but in this case, the language is itself the
output of other technologies: algorithmic operations in-
formed by a whole slew of software.

The work also undergoes two instances of estrangement.
On the one hand, the self is certainly estranged, Scourti
functions as a cyborg whose boundary with the algorithmic
language is indistinct. On the other, the predictive algorithm



is also estranged; pushed beyond its limits, the promises of
machine learning through data-mining the personal archives
fall short, revealing its inadequacy and the logic underpin-
ning its claims. Both of these instances of estrangement are
executed through a breakdown of language and the commu-
nicative promises of language and ICT. As noted above,
Beckett often utilizes the tactic of disintegrating language,
which, as Esslin theorizes, has the potential of heightening
awareness that is often deadened by habit. Referring to
Waiting for Godot, Esslin writes that “the routine of waiting
for Godot stands for habit, which prevents us from reaching
the painful but fruitful awareness of the full reality of be-
ing,” for that habit paralyzes our attention. [15] Through
rupturing the speech act, the paradox that often occurs in
Beckett’s work resurfaces in Scourti’s performance: while
the technology of language dominates the self, who wish to
cease its relationship with it, the self simply cannot end this
relationship for the self is split and porous, entwined with
this medium.

Jodi Dean’s theorization of what she terms ‘communica-
tive capitalism’ seems to be an approach concept to accom-
pany both Beckett and Scourti’s work: a state in which one
is compelled to communicate, and where such communica-
tive norm is the platform on which domination is exercised
and surplus is extracted. The dominance through language,
specifically the communicative act of texting tweeting blog-
ging reviewing profiling commenting sharing, is in a sense
a magnified Beckettian scenario: one is subjugated through
the technology of language, but one cannot cease to partici-
pate in its call. In the case of Think You Know Me, the cyborg
is already the norm, and the average user is entangled with
the machine to such an extent that it is difficult to tell
whether the user is using the device or the device is using
the user. The work does not celebrate such ambiguity, but
rather, through estranging both the speaking self and the pre-
dictive algorithms, it unsettles this mundane operation, os-
cillating between meaning and incoherence, and questions
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Abstract

In her text, “The Virtual Body in Cyberspace,” media arts
scholar, Anna Balsamo, coins the term “cultural autism” to
refer to the new intersubjective experiences which arise from
inhabiting the information environments of VR. Balsamo
uses this term to characterize the virtual body as being a “dis-
abled foil to the presumed able-bodied ‘real’ communicator”
[1]. In recognizing that this term is drawn from a reductive
understanding that people with autism are removed from “au-
thentic” bodily experiences, “Cyborg Encounters” draws
from Art Historian, Anne Pasek’s text, “Errant Bodies: Rela-
tional Aesthetics, Digital Communications, and the Autistic
Analogy,” by considering how the term cultural autism can
be used to positively reflect alternate lived experiences
through digital media. Combining Pasek’s notion with Judith
Halberstam’s low theory and haptics, this paper explores the
opportunities granted through limited game mechanics as
well as different gaming communities in order to investigate
how players corporeal act of embodying an avatar creates a
celebratory experience for differently abled bodies.

Keywords

Critical disability studies, videogames, haptics, low theory,
interactivity.

Introduction

With the prevalence of the so-called autism epidemic
emerging at the same time as the rise of Internet in the
1990s, autism provided a fertile ground for “suspicions
and anxieties about the new” to emerge [2]. During this
time of skepticism towards emerging technologies, art and
technology writer, Anne Balsamo coined the term cultural
autism to refer to the new intersubjective experiences that
arose from inhabiting the information environments of VR
technology [3]. Through this term, the presumed experi-
ences of autism are translated into the practice of one’s
virtual body serving “as the impaired and disabled foil to
the presumed abled-bodied 'real' communicator” [4]. This

notion is drawn from the reductive understanding that peo-
ple with autism are removed from ‘authentic’ bodily expe-
riences and intersubjective contact, as they lead withdrawn
lives in affective remoteness [5]. The notion of cultural au-
tism contains negative associations, as it is used to express
the physically and socially disjointed experiences created
by technology [6] and reinforces autism as a cultural trope
through its diminutive associations. While avatars have
been historically used across a variety of media systems,
within videogames they offer an unprecedented amount of
interactivity from the player, allowing them to enact ges-
tures within virtual environments, as the virtual bodies
they control exist as proxies to that of their own. Within
such digital worlds, the player’s gestures become restricted
to a set amount of movements that they can enact within
such spaces; therefore, within videogames, the presumed
able-bodied player materially represses their physical body
through the mediated experience of embodying a digital
avatar [7], and it is through the limited set of actions
placed upon them which allows players to inhabit a body
that functions outside of societal norms. However, rather
than considering one’s avatar as functioning as a ‘disabled
foil,” the player’s corporeal embodiment of their avatar in-
stead creates a celebratory experience for differently-abled
bodies through their creation and use of avatars within cy-
berspace.

Through the act of embodying differently-abled
avatars, players are then encouraged to navigate environ-
ments through alternate means from which they are accus-
tomed. Rather than viewing the limitations imposed onto
player’s through game mechanics, this paper instead con-
siders how such restrictions, alternatively, provide the op-
portunity to understand different ways of navigating
through space. By examining practices within various
gaming communities, such as superplayers, speedrunners,
and The Super Smash Bros. Community, one can observe
how attitudes that embrace the restrictive nature of video-
games occur through their focus on game mechanics and
glitches.
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Anne Pasek, a media and environmental humani-
ties scholar, claims the term 'cultural autism' can be used
to reflect the alternate lived experiences created through
digital media [8]. Rather than interpreting the interactions
of disabled people as being restrictive and socially inap-
propriate, she suggests that their “capacity can be under-
stood as having limbs, organs, neurodevelopment, and
technological tools that facilitate the performance of spe-
cific tasks” [9]. Within the built digital environments of
videogames, these socially considered restrictive actions
that are aligned with autism are instead supported and en-
couraged within gameplay, rather than excluded and
viewed as impairments. Drawing from Pasek’s ethos of
disability studies, this paper will analyze how the restric-
tive, fragmentary movements, created through game me-
chanics, glitches, and avatars within videogames functions
to create alternate sensory encounters for players, consid-
ering these experiences as creative opportunities rather
than errors [10].

Avatar Embodiment

In the virtual environments of videogames, vision tends to
be prioritized over ulterior sensory outputs; however, as
navigation plays an important role within these digital
spaces, proprioception functions as an equally important
sensory modality [11]. Part of a wider array of somatic
senses which function alongside one’s sense of touch, and
that are composed under the umbrella term ‘haptics,” pro-
prioception:

“refers to the sensory processes responsible

for the conscious appreciation of posture and

movement, and also to the many sensory in-

puts involved in unconscious, reflex adjust-

ments of balance, posture, and locomotion”

[12].
Through this notion, haptic interactions can be understood
as an embodying practice, where our sense of touch func-
tions as more that a singular modality, as it processes
“subsystems of pain, pleasure, and temperature infor-
mation,” in turn translating and enabling our direct bodily
experiences with the materials with which we interact
[13]. As a result of the necessity of manual inputs within
gaming interfaces, such as keyboards and controllers, pro-
prioceptive engagements play a key role within gaming
systems, enabling movement within these virtual spaces.

Videogames create alternate proprioceptive expe-
riences to that of reality, and it is through their differing
interactive qualities that they have become labeled as be-
ing akin to autism [14]. These so-called autistic qualities
are considered to be present in videogames through the
player’s embodiment of their avatars, through which they
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encounter a suspension of proprioceptive abilities and bod-
ily language cues [15]. Within such games, these dis-
jointed sensations are considered to arise in instances of
deferrals of presence and altered affective intensities
within one's avatar [16]. A result of the player’s mediated
engagement through material interfaces they are then able
to enact gestures within their avatars through a series of
keystrokes rather than within their own bodies. Disabled
bodies are considered not to be “materially or willfully re-
pressed, but [...] rather sensorially unpredictable and
‘noisy’” [17]. It is through such disjointed experiences
within videogames, where one’s body is materially dis-
placed into a digital sphere, that these unpredictable and
‘noisy’ experiences are said to occur, as one does not
move their avatar in the same manner to that of their own
body. In turn, it is through relations such as these that
players encounter events of altered proprioceptive experi-
ences and social interactions through unnatural three-point
perspective views, abnormal manoeuvring within space,
and glitchy behaviour, all of which derived from game de-
sign and the corporeal mediation of the player and their
avatar. It is this alternate embodiment of space, character-
ized by the act of inhabiting a body that interacts differ-
ently within its environment than one’s own, that charac-
terizes Balsamo’s notion of cultural autism, which is cre-
ated through the player’s mediated aesthetic interaction
within the virtual environment.

The Language of Videogame Embodiment

Through the player’s embodiment of their avatar,
the player and their character come to form a hybrid being
through the joining of the human body with the circuitry of
videogame systems. Functioning as a singular unit, the av-
atar therefore translates and mediates the actions of the
player within the digital sphere [18]. For the player, their
avatar’s virtual form functions “as a medium for infor-
mation and of encryption, [as] the structural integrity of
the material body [exists] as a bound physical object”
within the space it inhabits [19]. Through this notion, the
player’s embodiment of their avatar employs the logic of
Cartesian dualism, as the player plays “the role of the dis-
embodied cognito [by] using the game character to act
upon the digital res extensa of the game world” [20]. This
cumulated divergence of mind and (virtual) body develops
a cybernetic understanding of videogame play, as the join-
ing of different bodies results in the formation of a cyborg
form through which the player experiences the game [21].
This hybridity of the cyborg identity within videogames
forms the player into a posthuman figure through its more-
than-human construction [22]. The fluidity between bodies
and identities is necessary to interact within virtual spaces,
as players “are not imperiled by the splice, but depend on
it” in order to inhabit the digital landscape [23]. Thus, it is
through these corporeal embodiments that players become
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capable of experiencing the alternate reality of virtual en-
vironments, in turn enabling them to develop a new bodily
language in order to navigate such spaces.

The hybridity of technologically mediated bodies
is not formed through the player’s “direct, preconscious
engagement with [a] virtual body” [24], but is instead cre-
ated through the mediation of the console’s controller. The
physical interfaces of gaming consoles enable players to
function as acting agents within the game world through a
series of system commands [25]. In this sense, the avatar is
the player’s proxy to the videogame world, functioning as
a point of articulation to a simulated space with which they
are unable to directly interact with [26]. The mediated act
of controlling one’s virtual body through inputting “a se-
ries of complex and often counter-intuitive button or key-
stroke combinations stands in for a range of widely varied
real-world skills,” that “limit [the player’s] physical and
gestural expression, and reduce complex embodied re-
sponses to a simpler and more easily managed relationship
between vision and touch” [27]. Through these gestures,
arbitrary control inputs become associated with a limited
set of movements that the player can enact within the
game, where toggling the controller’s stick can enable
walking and head movement, and pressing a variety of
buttons can causes avatars to jump, run, crouch, or attack.
In this sense, the movement mechanics of gaming consoles
develops a new kinaesthetic language which one uses to
navigate virtual space, physically interacting with virtual
objects through digital bodies.

The act of inputting one’s actions into a controller
in order to interact with the environment creates alternate
proprioceptive experiences through virtual spaces, as the
players corporeal schema is joined into a “circuit of or-
ganic, technological, and representational actors and mate-
rialities,” with which the virtual body of the player be-
comes reorganized across [28]. As a result, the cybernetic
body created through the circuitry of the player and the
game characterizes a focus on proprioceptive and kinaes-
thetic senses which are dependant on sensory inputs and
outputs [29]. Videogame critic, Brendan Keogh states that
this coupling of bodies allows the player to experience the
suspended sensations of their avatar, as in driving games, a
car can feel ‘heavy’ through the joining of the way the ve-
hicle behaves onscreen, the audio it emits through the
speakers, and the resistance of the controllers thumb-
stick—all of which recreating how the player believes a
car should act [30]. Elaborating on this concept, Keogh
claims that in videogames, the avatar carries the position
of a vehicle or equipment for the player [31], breaching
the distance between player and fictional space through the
console’s physical interface. This physical relation be-
tween the player and their console therefore suggests a sort
of embodied knowledge that arises through the develop-
ment of a kinaesthetic language within videogames, as the

repetition of control inputs within the controller functions
in ingraining gestures within the body.

Mechanic Limitations in Videogames

Where conventional videogame controllers provide a
method for players to experience alternate proprioceptive
encounters while interacting with virtual worlds, writer of
Video games, emotion and the six senses (2008), Eugénie
Shinkle states that such interfaces “have little to offer
when it comes to the physical and gestural aspects of play,
restricting, rather than supporting” players’ individual ex-
pressive responses [32]. Through this notion, she argues
that, for the most part, videogame interfaces, consisting of
keyboards and button-operated controllers, normalize
player response, as they limit individual expressions
through their removal of total agency within gameplay
[33]. Keogh draws similar ideas through his exploration of
Tomb Raider’s (Eidos, 1996) avatar, Lara Croft, as players
only have the option to walk, run, or jump throughout the
entirety of the game; however, he diverges from Shinkle's
call for the need of total agency within gameplay, as he
states that these limitations function as audiovisual charac-
terization [34]. Through this notion, Keogh claims that the
restrictions placed upon the player’s virtual body demon-
strates how they can interact within the digital environ-
ment [35]. Through his argument, in Tomb Raider, players
understand that they “should jump over the bottomless pit
rather than fall into or float over it,” as a result of the ava-
tar's movement options [36]. In this instance, the re-
strictions in Croft’s actions characterize the ways in which
the player can interact with the digital landscape, as these
audiovisual limitations within the game, while debilitating,
aid the player in comprehending the dangers that exist in
the virtual spaces they inhabit [37]. By adjusting to the
limitations of such mechanics within gameplay, players
then learn how to corporeally inhabit different bodies,
since across varying videogame characters differing bodily
limitations are found.

Within different videogames, player’s avatars
contain a diverse array of possibilities and limitations in
the ways that they may interact within virtual environ-
ments. The Last of Us (Sony Computer Entertainment,
2013), although more recent than Tomb Raider and
containing a larger array of actions for players to input into
their controller, only provides the opportunity for players
to jump within certain quicktime events. Within gameplay,
quicktime events exist in instances of context-sensitive
moments, where the player is given a visual prompt on
their screen to press certain buttons on their controller.
Therefore, in comparison to Tomb Raider, The Last of Us
restricts the player's opportunities to jump, as they cannot
perform this action any time they desire to do so. This lim-



itation within The Last of Us’ avatar’s kinaesthetic behav-
iour forces players to scavenge various landscapes for lad-
ders and planks in order to cross pits and buildings, ‘disa-
bling’ the avatar in a different way than that of Tomb
Raider. In this sense, the restrictive actions within video-
games affects players’ engagements within the virtual en-
vironments their avatars inhabit, encouraging experimenta-
tion and creativity in the ways they interact within such
spaces by using techniques that may differ to that of their
realities. The Last of Us’ restriction of jumping mechanics
and limitations in the ways buildings can be scaled causes
players to be creative in the methods they use to manoeu-
vre landscapes since they can additionally only interact
with a restricted amount of objects. These different inter-
actions within The Last of Us and Tomb Raider demon-
strate how the limitations within the abilities of avatars can
allow for creative interplay within the landscape that dif-
fers across videogames, in turn contrasting Shinkle’s de-
mand for player agency that steps away from sets of “es-
tablished protocols and narrative events” [38]. As within
such protocols and events, players learn how to engage
and succeed in environments and bodies that function un-
der different sets of constraints than that of their own.

Disparate Bodily Capabilities within The Last of
Us

These restrictions in capabilities within video-
games additionally crosses over through the act of embod-
ying different characters within the same game, further
providing the opportunity for players to inhabit a variety
of differently abled-bodies within the same world. Within
The Last of Us, players navigate a post-apocalyptic land-
scape where humans slowly transform into zombie-like
creatures called the “infected" if they inhale a mutated fun-
gal strain. Playing a smuggler named Joel, players must
escort Ellie, a teenage girl, across the United States, pro-
tecting her from the infected and bandits as well as manip-
ulating ladders and boards to help her cross bodies of wa-
ter since she cannot swim. Through Joel, players collect
and produce an arsenal of tools that helps the player sur-
vive and eliminate variety of enemies throughout the
game. Also incorporating stealth tactics, players can
slowly dwindle down a group of enemies through the use
of a makeshift shiv. As the game advances, players adjust
themselves to navigating the game through Joel’s body, as
his physical strength makes him an asset. However, ap-
proximately halfway into the game, Joel becomes badly
injured after encountering a group of bandits. Once he is
brought to safety, players are then made to navigate the
game through Ellie’s body. It is at this moment where
players learn the ease they had previously been granted in

! Button mashing refers to the act of repetitively pressing a but-
ton in a videogame in the hopes of executing an action or attack.
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navigating this landscape, as Ellie is no match for the same
type of head on attacks as Joel. Even in terms of stealth
manoeuvres, these actions fall short of that which players
have been conditioned to expect within this game thus
far—FEllie’s offensive capabilities are limited to inflicting
small injuries that have the negative ramification of caus-
ing her enemies to notify their allies of her presence. With
a switchblade as the only offensive option of attack, play-
ers are then forced to sneak across the landscape with only
the added bonus of being able to crawl through small
spaces which they would have been unable to access
through Joel.

Through these narrative events, The Last of Us
forces players to acknowledge the inherent differences in
inhabiting disparate bodies, through the shift from navi-
gating the world as a middle-aged man versus a teenage
woman. Within the game, this variation in avatar abilities
forces players to rethink the ways in which they navigate
the landscape based off of their character’s abilities, as
Joel’s goal is to kill off enemies to ensure the safe passage
of both him and Ellie, whereas Ellies’s goal is to simply
sneak past and outrun enemies. These divergent interac-
tions are not only reinforced on a physical scale, but a nar-
rative one as as well, as Ellie also encounters the threat of
sexual assault in an encounter with cannibals, which arises
partly as a result of her limited physical capabilities since
she doesn’t have the strength the fight back larger ene-
mies, making her susceptible to alternate physical compo-
nents in the game.

The Last of Us also makes players feel, on a
physical level, the inherent difficulties in navigating El-
lie’s body through button mashing mechanics,' as during
the final battle with an enemy she is fending off, players
are required to urgently tap a button in order to reach for a
weapon to help her protect herself. While this mechanic is
present through inhabiting Joel’s avatar in terms of open-
ing doors and fending off enemies that attack him from be-
hind, in this instance players are subjected to a higher level
of urgency, as the negative repercussions of failing this
manoeuvre are unknown, with players only being aware
that Ellie is typically unable to complete the same attacks
as Joel based off of previous interactions. On a material
level, the player is engaging in the same physical struggle
as Ellie, who does not have the strength to fend off this en-
emy. Through these diverging functions in game mechan-
ics between Ellie and Joel, The Last of Us forces players to
encounter the different events that can arise as a result of
the types of bodies they inhabits, as scale, strength, and
learnt techniques within each character alters the player’s
gameplay.
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The Embrace of Mechanics and Glitches

While videogames such as The Last of Us encourages
players to reflect on the physical capabilities of one’s ava-
tar in relation to the spaces they inhabit, certain gaming
communities have extended this reflection regarding the
physical interactions of one’s avatars in ways the develop-
ers of these games did not intend. Within gaming, super-
play is a type of gameplay in which players seek to master
their performance within the games they play [39].
Through this notion, superplay takes on a Debordian form
of détournement, as the goal of this sort of gaming privi-
leges taking the “gameplay beyond the limits of human
performance by harnessing technical tools to enact [a] the-
oretically perfect performance” rather than focusing on the
intended narrative of the game created by developers [40].
As a result, a strict focus on the bodily mechanics of the
player's avatar occurs, as realizing superplay calls for the
exploitation of the limitations and structures within the
game’s design which are enabled by the player’s inputs
into their controller and the manipulation of their virtual
avatar, which is used to achieve such a perfect perfor-
mance.

In order to practice superplay, players also seek
to harness in-game glitches due to their, at times, predicta-
ble nature [41]. Within such communities, glitch hunters
focus on “the process of exposing and documenting such
programming errors” in order for them to later become ex-
ploited and used [42]. Later shared through online dis-
cords, such methods of gameplay become widely accepted
amongst gaming communities, in turn becoming an inte-
gral aspect of the game, as unintended gestures become
adapted within competitive scenes. Through the act of
seeking out unintended glitches within gaming systems,
players demonstrate and embrace non-conventional ways
of interacting within a space. This embrace of such inter-
actions of space is derived by altering the normative ex-
pectations of bodily interactions within the game, as they
seek out breaks within the smoothness of sensory modali-
ties in order to experience the so-called ‘noisy’ proprio-
ceptive engagements aligned with cultural autism in a
celebratory manner.

Superplay and Glitches in the Super Smash Bros.
Community

In 2001, Super Smash Bros. Melee (Nintendo,
2001) was released by Nintendo. Initially designed as a
simple beat em’ up party game in which players could cas-
ually battle each other with popular characters from the
Nintendo franchise, this game was largely transformed

2 A hurtbox is the area on a screen where a character is vulnera-
ble to attack, whereas a hitbox refers to the area, where when

into a highly competitive practice through the discovery of
movement options which resulted in speedy and technical
gameplay. When observing The Super Smash Bros. Com-
munity today, one can see how competitive players take
part in discourses which consider the minute details of
each character’s movement options. With each avatar con-
taining differing weight classes, speeds, and attack op-
tions, community members explore the limitations of each
of these elements, breaking down these movements to
their frame rates, hurtbox, and hitbox scales?, exploring
which movements combo best together in order to enact
the most effective attacks. Through these interactions, The
Super Smash Bros. Community demonstrates an embrace
of the restrictions placed upon the characters which they
embody, as they set out to explore scenarios in order to un-
veil how to maximize the potential of their avatar, there-
fore demonstrating elements of superplay within their
gameplay.

Within the The Super Smash Bros. Community, a
variety of glitch-based moves have become foundational
within competitive play. In order to remotely be able to
complete within today's Super Smash Bros. scene, players
must be able to perform actions such as a wavedash, a
movement option that is capable of being used by all char-
acters in the game which drastically accelerates an avatar’s
movement. The movement option itself is a glitch within
the game, caused when a player air dodges diagonally into
the ground, making them slide a short distance. In this
sense, The Super Smash Bros. Community demonstrates
how the seemingly unintentional shortcomings of glitches
within videogame systems are savoured, sought out, and
have transformed the ways in which gameplay occurs [43].
This appreciation for glitch-based moves, such as wave-
dashing, within the Super Smash Bros. Community there-
fore demonstrates how such gestures have become adopted
as tools in the player’s arsenal in order to “exploit the pe-
culiarities of [Super Smash Bros. Melee’s] construction
and implementation” [44]. Whilst existing in the game as
technical glitches, the discovery of these gestures have
been vital to the game’s rise to fame, as a variety of such
moves are now integral within competitive play.

Through this in-game exploration of manoeuvres
within The Super Smash Bros. Community, occurrences
such as Ness’s Shock Jacket and the Ice Climber’s Wobble
have also emerged as effective offensive options as a re-
sult of the discovery of glitches within the game. Not only
dow these bugs draw parallels to critical disability studies
through their disruption of ‘normative’ gameplay, but they
are also reminiscent of “the proprioceptive and sensory
‘noise’ experienced by [people with] so-called low-func-
tioning” autism [45]. The term glitch, or bug, functions as

penetrated, counts as a hit. Both of these elements are invisible in
the game itself.
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a generic term used to refer to a programming error, and
affects gameplay to varying degrees [46]. The term’s ties
to autism are characterized by noisy boundaries and the
overlapping of spatial locations, subjects, and objects [47].
In this sense, the phenomena’s aesthetic of distortion is
considered to interrupt the smoothness of one’s sensory
modalities in gameplay [48]. Often discovered after a
game’s commercial release, glitches exist as unintentional
remnants of imperfect quality within the the game's final
product [49]. However, where glitches are theoretically
considered to be an error within a game, Pasek states that a
distinct aesthetic pleasure can also arise from the unpre-
dictable nature of broken media [50], resulting in commu-
nities that actively seek them out.

Speedrunning and The Last of Us

As another facet of superplay, speedrunning is a
practice in which games are reduced to their barest of
forms, as players derive pleasure from competing to com-
plete a videogame as quickly as possible as a means of
demonstrating mastery over the system [51]. Through this
practice, speedrunners record their run-through of a game
and share their results within online communities on sites
such as speedrun.com, where competitors’ results are
stacked against one another. Within each game, there ex-
ists various categories that players can compete in depend-
ing on the sort of game, such as glitchless, any%, all col-
lectibles, or difficulty setting-based runs. Therefore, within
speedrunning, glitches can also play an integral role in re-
shaping the way players corporeally interact with virtual
environments, as they can aid the player in completing the
game more quickly [52]. Through the act of speedrunning,
players willingly disrupt the designed narrative smooth-
ness of a game, as their goals exist outside of that which
the programmers intended, voluntarily taking on the
‘noisy’ proprioceptive engagements aligned with cultural
autism, as their method of play aims to break the game’s
predetermined structure. Within such practices, moments
such as cutscenes and fights, which progress the narrative
of the game, are avoided at all costs as a means to achieve
the quickest run-through possible. The players also test the
virtual boundaries of the game, as they explore how to
skip sections of their playthrough by walking outside of its
playable boundaries by using cheats and bugs as a means
to access these typically unplayable areas.

In speedruns of The Last of Us, players drasti-
cally alter the pacing and narrative smoothness in the ways
they navigate the game, as the intended story falls to the
background in order to complete it more quickly. Within
such speedruns, players skip integral cutscenes through
menu options, avoiding interactions such as Joel and El-
lie’s first meeting, instead having Ellie simply pop into the
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game to join Joel as he is running through an eroded city-
scape. Instances such as these thus demonstrate how the
intended experience of the game is altered as the player is
no longer focused on Joel’s relationship with Ellie as he
smuggles her across desolate landscapes. Within any%
speedruns of the game, runs in which glitches are allowed
within the gameplay, in-game bugs are sought out and
shared as a means of further breaking down the game’s
structure, carrying the ability to remove roughly 20
minutes from a player’s run. The designed narrative of the
game is further broken down through the implementation
of glitches such as the shiv glitch allowed within any%
runs, as it allows players to gain additional supplies
through the repicking up modded lead pipes within the
game. Through the implementation of glitches such as
these, the post-apocalyptic world of The Last of Us dis-
solves, as the scarcity of materials within the diegetic
space that function to develop the urgency experienced by
the in-world characters is removed.

Through such bugs, speedrunners also challenge
the digital materiality of virtual environment as they ex-
plore and discover paths outside the designed boundaries
of the game through the manipulation of their avatar in or-
der to enact cheats and glitches. For example, within The
Last of Us, players can skip a section of The Downtown in
an early segment of the game, allowing them to avoid a
group of infected and a fight sequence by walking outside
the game’s border. In order to walk through this material
boundary, players stand on the edge of the building at a
specific angle and aim their pistol in a certain direction be-
fore walking forward and falling out of bounds. These
seemingly arbitrary actions transport the player outside the
boundary of the game, allowing them to navigate the blank
out of bounds space through a series of planned keystrokes
that allow them to roam around invisible walls and struc-
tures until they fall through a transparent level in the floor,
traversing into a later section of the game. Occasions such
as these demonstrate the celebratory attitudes towards the
noisy elements of glitches within gameplay, as players ma-
nipulate their digital bodies through seemingly awkward
movements as a means to enact a sort of time travel by
walking through invisible segments of the game. Such ac-
tions within gameplay thus aid players within their
speedruns, as glitches are embraced and implemented in
order to achieve quicker run throughs.

Success within the so-called Failure of Video-
game Embodiment

Drawing from queer theorist, Judith Halberstam’s low the-
ory, exploring these traditional conceptions of failure
within videogames serves to bring forward questions sur-
rounding what constitutes a normal body, and why these
alternate interactions, considered to fall outside of what it
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means to inhabit a normative body, are viewed as failures.
Through the labeling of player embodiment as being a
form of failure by scholars such as Balsamo and Shinkle,
the opportunity to analyze how new life and meaning can
be gleaned from such interactions arises. In this sense, the
regulation of such embodying practices as being failures
provides the opportunity for them to be employed as
modes of resistance. As scholar James C. Scott has stated,
failure can be used as a weapon for the weak, in turn trans-
lating seemingly negative occurrences into oppositional
tools as a means “to recategorize what looks like inaction,
passivity, and lack of resistance in terms of the practice of
stalling the business of the dominant” [53]. Through the
act of utilizing these ‘failed’ systems, the embodiment of
such avatars functions as a method of subversion, as em-
ploying failure functions in “refusing to acquiesce to dom-
inant logics of power and discipline as a form of critique”
[54]. In this sense, the celebratory experience enabled by
the player’s embodiment of virtual avatars within the
aforementioned communities is an inherently political act
in and of itself, as it provides a rejection of the norms sur-
rounding that which is constituted as being able-bodied.

In working with failure as a mode of resistance, a
recognition of the inconsistencies within dominant power
arises, allowing failure to exploit the unpredictability
grounded within its ideologies [55]. The idea of what it
means to inhabit a successful normative body is itself a
rigid category which leaves many people to the wayside
through its othering of individuals that do not align within
its strict categories. By privileging ability, such categories
separate people based on what they can and cannot do, and
are grounded in preexisting ideas of normative tasks with-
out considering the nuances found within individual bodily
experiences. Yet, when considering the alternate corporeal
experiences found by embodying Joel and Ellie’s bodies
within The Last of Us, one can observe how such demarca-
tions of normative bodies carry little weight, as they
demonstrate how one can thrive differently within a deso-
late post-apocalyptic landscape. This act of reclamation of
the concept of ‘disabled’ is also represented in the dis-
courses within The Super Smash Bros. Community, as
each character is treated and discussed as an individual ra-
ther that molded into a categorical ideal. Within the struc-
ture of many videogames, such as the Fallout (Bethesda,
1997-2018) and Mass Effect (Microsoft Game Studios &
Electronic Arts, 2007-2012) franchises, individuality is
treated as a privilege when levelling up, allowing players
to have the option of embodying a wide array of bodily
modalities, such as close combat, charisma, engineering,
tech, or wisdom, among others. In this sense, videogames
are understood as having a tendency of being grounded
within the idea that a homogenous model of success is
flawed in and of itself, as they present and encourage nu-
merous ways to corporeally navigate space in ways that
demand creative interaction.

Within today’s society, non-normative bodies are
demarcated and treated as faults through their inability to
integrate within hegemonic societal settings and environ-
ments; however, such settings are designed without con-
sideration for disabled people in the first place, making it
difficult for such individuals to integrate (as seemingly de-
sired) within such spaces as a result. Therefore, as a result
of videogame’s failure to enact the practice of so-called
ideal embodiment as characterized by scholars, the act of
player’s embracing such restrictions and noisy experiences
instead opens the opportunity to present alternative under-
standings of corporeal experiences. In this instance, avatar
embodiment instead functions in questioning able norma-
tive notions within common sense by refusing to cling to
the status quo, as such subordinate "modes of common
sense lead to the association of failure with nonconform-
ity, anticapitalist practices, non-reproductive life styles,
negativity, and critique” [56]. The encouragement of crea-
tive, individualized interactions and limitations within vid-
eogames is thus subversive towards dominant models of
corporeal success.

Conclusion

Through the corporeal embodiment of avatars by players,
the joining of both physical and virtual bodies occurs in
order to create a cyborg form, which is facilitated through
the mediated experience of manipulating one’s digital
body through a haptic interface. This posthuman form ena-
bles able-bodied people to experience different corporeal
interactions, through embodying a form that has different
capabilities than oneself. Through such hybrid forms, dif-
ferently-abled bodies are no longer seen as faults, but are
accepted amongst players in a celebratory manner, as they
create new opportunities for them to interact within virtual
spaces in different and creative ways. Where Balsamo ap-
plies the term cultural autism to describe the disabling
faults of inhabiting virtual realities, consequently viewing
these occurrences as errors within the system, expert play-
ers demonstrate how such limitations and glitches within a
game’s mechanics can be used to shape the player’s expe-
rience of the game through their inhabitation of alternate
proprioceptive and kinaesthetic encounters. As within
games such as The Last of Us, one can observe how the
players’ embodiment of both Joel and Ellie gives way to
new understandings of how corporeal experiences differ
across individuals, as a result of the limitations placed
upon the game’s avatars. Such embodied experiences vary
across videogames as well, as game mechanics function in
restricting the player’s movement options in a variety of
different ways. However, drawing from Keogh’s claim, for
players, such limitations aid in understanding how one
thrives within various digital environments and bodies, as
kinaesthetic gestures are treated as knowledge systems, in



turn subverting hegemonic values of normative bodies
through their implementation. In addition, by looking at
gaming communities such as superplayers, speedrunners,
and The Super Smash Bros. Community, one can further
understand how an embrace of diverse bodily modalities
occurs, as the proprioceptively noisy experiences aligned
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Abstract

We discuss Water Ways project that uses a research creation
approach to bridge scientific, Indigenous, artistic, and hu-
manistic perspectives within media rich datadriven visualiza-
tions. The Water Ways demonstrates how the researchcre-
ation method enables articulation and exploration of the nature
of humanwater relationships in the Okanagan Valley, British
Columbia. The resulting visualizations employ use of inter-
active media technologies and software design to form a plat-
form for dialogue across communitybased, poetic and scien-
tific water knowledges. The project synthesizes important wa-
ter knowledge and research in order to catalyze greater ecolog-
ical awareness and promote more sustainable water use prac-
tices among Okanagan residents. The work explores the multi-
ple meanings that water holds for the many communities, and
interest groups in the valley, including Indigenous Okanagan
(Syilx) communities, environmentalists, artists, agricultural-
ists, foresters and tourists. By weaving together multiple com-
munity stories, diverse water knowledge, and artistic expres-
sions, the visualizations provide a setting for our complex lo-
cal understanding of water. Acknowledging the sustainable
practices of the Okanagan people on this land, we engage in
a design methodology for creating an experiential learning en-
vironment that aligns with the holistic approach evident in In-
digenous ways of regenerating and developing important com-
munal practices. This methodology tightly integrates many
ways of knowing through story, song and creative expression.

Keywords

3D Visualizations, Researchcreation, Western and Indigenous
worldviews, humanwater relationships, experiential learning;

Introduction

Expressing sustainability practices through aesthetic experi-
ences allows multiple ways of knowing and understanding of
our environment to be represented holistically. Spaces de-
signed to foster creative thinking and meaningful interactions
through thoughtful multisensory composition are instruments
to evoke participants unique memories and associations place
in the given cultural and environmental context. Through ex-
perience design, Hassenzahl [22] details how these spaces
motivate and expand the cognitive impressions and shared ex-
periences of participants by creating positive, and personally
meaningful interactions.

Researchers recognize that it is important to make the com-
plexity of climate change and sustainability practices more

accessible by making the concepts locally relevant and con-
crete, grounded in experiential learning, and situated in inter-
active media environments (eg. [17, 5, 21, 1]). For instance,
climate change communication experts have found that vi-
sualizations can convey strong messages quickly, condense
complex information, engage people in environmental chal-
lenges, and motivate personal action [14]. Audiovisual stim-
uli can trigger innate reflexes and feelings, while imagery that
generates lasting emotional responses can influence informa-
tion gathering and decision making [23]. In cases where vi-
sualizations have been evaluated for their validity or effec-
tiveness, results suggest that place based and cultural realism
leads to more emotional and/or more relevant responses, and
interactivity can improve cognition [22]. In the field of in-
teraction design, engaging experiences that embed positive
aesthetic stimulation, and use narratives as a dramatic struc-
ture enable more effective access to the challenging content
[5]. Interactivity can also provide a space of connection with
other participants in collaborative activities, creating a sense
of being part of a larger social structure [4].

Galanter [6] argues that computational media, such as vi-
sualizations, is uniquely positioned to open up a shared space
across the sciences and arts for successfully integrating mul-
tiple ways of knowing. This space for dialogue is an essen-
tial resource for addressing sustainability in a cross cultural
context. The goal is to empower creative responses to our
current challenges and motivate sustainability action glob-
ally through locally based solutions. This entails identifying
and developing cultural narratives of sustainability that ener-
gize and motivate actionnarratives that nurture human energy
and promote regenerative activitiesto positively influence en-
vironmental and human health. Without new stories and vi-
sions of a regenerative relationship among people and with
the natural world, we risk failure in achieving sustainable and
resilient communities [19]. Interactive visualizations provide
an experiential learning environment that facilitates a space
for ‘ontological reflexivity’ [3], which is the process of in-
tegrating alternative ways of knowing through multi-sensory
experience that activates reflection, lateral thinking, and intu-
itive grasp of concepts. Interactive visualizations involve the
design of spaces for human reflection, where the emotional
and sensual aspects of interactions are as important as the in-
tellectual aspects of a given experience [24].

Developing interactive tools for communicating environ-
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Figure 1: Water ways pre-contact visualization of Mission Creek area in Kelowna. (©Respect Copyright.

mental challenges and its solutions needed to build resilience
in our communities requires an integration of scientific and
humanist methods. Researchers have been working to de-
velop better methods of decision making using emerging
tools such as machine learning, scientific modeling, visual-
izations, and community engagement, respectively. We are
bringing these interdisciplinary streams, including scientific
and cultural knowledge, with the design processes to co-
create, interactive 3D environments for communicating cul-
turally grounded solutions. The unique aspect of our re-
search creation methodology is bringing different streams
of science and design with Indigenous knowledge and phi-
losophy together into 3D visualizations. Through the Wa-
ter Ways project, we demonstrate how scientific, academic
and practice-based communication can delve deeply into the
place-based concepts and water sustainability challenges and
solutions. As such, there is a framing and reframing of the
problem setting, working towards the creation of a reflective
space for place-based communal knowledge sharing.

The Water Ways is a community-based research project
that engages interactive media to investigates the nature of
humanwater relationships in the Okanagan Valley. The fo-
cus of this presentation addresses human-water relationships
through an exploration of pre-contact 3D visualizations of
Mill and Mission creeks and Penticton river. The visualiza-
tions are meant to provide a creative platform for dialogue
across diverse community-based, poetic, traditional and sci-
entific water knowledges of the past and present to aid envi-
sioning of sustainable water futures in the Okanagan Valley.
The aim of this project is a framing and reframing of the prob-
lem setting, working towards the creation of a reflective space
for place-based communal knowledge sharing.
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Background

Climate change and biodiversity loss are the most urgent and
far reaching environmental issues ever to have affected our
socio-environmental health. There is widespread awareness
of the adverse effects of anthropogenic activities on the Earth,
yet the gap persists between available social, economic, tech-
nological, and policy solutions and the viable pathways for
action. We explore ways to close this gap through solution-
oriented, locally situated and accessible visualizations that fa-
cilitate the experiential understanding of the complexity of
locally relevant climate change and sustainability practices.
The unique aspect of Water Ways project is the commitment
to bridge Western and Indigenous world views to co-create a
new understanding of socioecological wellbeing.

The science-policy nexus has been successful at mitigat-
ing environmental problems such as ozone depletion. How-
ever, wicked problems such as climate change have proven
resistant to solutions in these terms. In the context of climate
change, the sociologist Kari Norgaard [15], the philosopher
Dale Jamieson [9], psychologist Dan Kahan [10], and the
climatologist Mike Hulme [8], among others, have indicated
that, scientific facts remain politically ineffective when they
are not grounded in the cultural, affective, and rhetorical di-
mensions of diverse societies. The environmental challenges
that face our global community are founded on human beliefs,
values, and cultural assumptions [[15, 10, 9, 8]. Thus, critical
and creative approaches to understanding the past, present,
and future of human-environment interactions are essential.
Due to the dispersion across different fields of research and
creation, engaging with these approaches requires an interdis-
ciplinary inquiry.

The dynamics of engaging Indigenous and Western knowl-
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edge systems are increasingly valued in relation to the im-
pacts of climate change on ecosystems [17]. Attempts to pro-
tect sensitive ecosystems and biodiversity encounter signif-
icant obstacles when they ignore the Traditional Ecological
Knowledge (TEK), values, and uses of animals and plants as
understood and practiced by local communities. The integra-
tion of TEK and Western knowledge perspectives can signif-
icantly relieve the disruptions to the land and traditional so-
cioecological relationships as well as develop successful ap-
proaches for resilience in the face of environmental change.
In the Okanagan context, Syilx knowledge and the practices
that conserve ecological knowledge in an oral tradition (re-
ferred to as captik [2]) inform the identification of the key
relations between humans, animals, plants, and the land. The
traditional knowledge systems of the Syilx people are the in-
tellectual property of the Syilx, and we respect the intellec-
tual property rights of all participants. The value of both
Indigenous ontologies and Western scholarly traditions are
equal. The commitment to creating innovative, reflexive, and
respectful ways of integrating these knowledge systems in the
practice of research and technology development is one of the
foundational values within this work to bring these different
ways of knowing together in a codesign situation. The collab-
orative design paradigm enables the synthesis of innovative
knowledge transfer that are embedded in the 3D visualiza-
tions of the local environment.

Context

Water is the most precious natural resource in the Okana-
gan Valley. Water is life it is essential to the health of our
ecosystems, the survival of our inhabitants, the beauty of
our landscapes and our flourishing economy. Situated in the
rain shadow of the Coast and Cascade mountain ranges, the
Okanagan basin is classified as semiarid [19] and over 80%
of the valleys average annual rainfall (approximately 350mm)
is lost to evaporation [16]. Given current water use patterns
and projected population growth in the region, the valley will
be facing significant and persistent water shortages by mid-
century (21). Even though longer, drier summers and more
frequent droughts due to climate change are predicted to be
the new normal in the Okanagan Basin [16], a pervasive myth
of abundance persists among many Okanagan residents, im-
peding fulsome public understanding of the gravity of the sit-
uation. Consequently, more sustainable water use practices
are not widely embraced. The reasons are not as simple as a
lack of local knowledge or scientific studies, but relate also to
the lack of perceived relevance at the local and personal level
[7].

Many organizations and individuals in the Okanagan re-
gion work on water issues from a variety of perspectives. As
a result, there is a vast amount of knowledge that could be
mobilized and communicated to the general public. There
are the current management practices and water strategies of
the Indigenous Okanagan people (Syilx), historical records,
scientific data, academic publications, a variety of policy and
technical studies generated by government agencies and wa-
ter management institutions, local knowledge of community
members, environmental organizations, museum archives,
agricultural association records, and the creative expressions

of local artists in poetry, film, photography, paintings and
landscape representations. However, much of what we know
about water in the Okanagan exists in knowledge silos or cul-
tural sites and contexts that are not widely accessible. The
majority of residents have limited ability to digest the techni-
cal and scientific studies that document the interconnectivity
of natural waterscapes and they also have had little exposure
to the Indigenous Syilx community voices that are integral to
understanding water sustainability in the Okanagan.

Related Work

In this section, we put forward the related work that inves-
tigates rebuilding different landscapes and cultures through
visualization technologies. These projects demonstrate the
range of approaches researchers have explored to create ex-
periences and simulate places that encourage a reflection of
the past and present situated in these environments. Through
rebuilding landscapes of the local area in a 3D environment
for the project Locus Amoenus: Place of Delight, John Power
[18] created a media art installation to facilitate a comfort-
able, indoor oasis of calm in the heart of the city during mid-
winter in Melbourne. Power evaluated the experience of pa-
trons frequenting the cafe in the hospital building and demon-
strated that people perceived a more pleasant environment
and would want to stay longer and return more often to the
location. The Manhatta project [20] aims to visualize what
the Mannahtan area in New York would have looked like be-
fore colonial settlement. The project rebuilds the ecological
history of an island, recreating the topology and natural land-
scape of the hills, valleys, streams, beaches, forests, caves,
wetlands, and ponds that existed on Mannahatta. The tech-
nique for the Manhatta project was to reference a map of the
area created by British mapmakers in 1782 that is illustrated
with the locations of natural features, such as salt marshes,
streams, hills, and woods. The researchers overlaid this map
on a grid of modern Manhattan to match the original land-
scape to the current city block.

Brett Leavy is the leader of Virtual Songlines [26], a col-
lection of first nations and non-indigenous game developers
specializing in the recreation of precolonial Australia. He
has been working to reconstruct a digital interpretation of the
local landscape from an Indigenous perspective, modelling
the fauna, flora, and Indigenous communities to communi-
cate the ecological and cultural perspectives of the people in
the landscape. Following Virtual Songlines, Leavey and col-
leagues designed the Digital Songlines project [26] for de-
veloping protocols, methodologies and toolkits to facilitate
the collection, education and sharing of indigenous cultural
heritage knowledge across Australian communities, cultural
institutions and commercial businesses.

The Water Ways project builds on previous work by au-
thor 1, Future Delta, an educational media environment de-
signed to communicate climate change challenges and so-
lutions in Delta, BC [5]. The game provides a compelling
place-based learning platform for high school environmen-
tal curriculum. Future Delta was developed within landscape
planning framework and involved an extensive and participa-
tory co-design process with teachers and high school students
from the Delta School district and was subsequently tested
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in Delta high schools with promising results. Students were
excited about playing the game, preferred it to conventional
learning formats and learned some key concepts about im-
pacts and possible solutions.

Figure 2: 3D terrain of the Okanagan Valley, that is used as a
basis for visualizations. (©Respect Copyright.

Figure 3: 3D pre-contact visualization of Mill creek area.
(©Respect Copyright.

Methodological Approach

Water ways projects acts as a platform for interdisciplinary re-
search, visioning, and visualizations of local sensitive ecosys-
tems across Indigenous and Western perspectives. The
project aims to make the complexity of sustainability and
ecosystem protection practices more accessible through lo-
cally and culturally relevant 3D visualizations of past and
present to extend the knowledge about local ecology towards
the resilient futures. Social learning and capacity building
in the context of Water Ways projects involves the engage-
ment of multiple stakeholders and water knowledge to high-
light the possibilities for community action. We investigate
the ways that scientific data, community reflections, and tra-
ditional knowledge can come together in 3D visualizations
to help communities accelerate dialogue toward finding solu-
tions to place-based environmental challenges. Interactivity
within 3D visualizations allow active learning and engage-
ment: 1.) They provide accessible and experiential represen-
tations of complex systems; 2.) The participants can make
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Figure 4: Visualization of Kokanee Salmon current recovery
efforts in Mission creek area. (©)Respect Copyright.

Figure 5: Visualization of Kokanee Salmon release in Mis-
sion creek area. (©ORespect Copyright.

decisions, receive feedback, and collaborate; 3.) They pro-
vide an opportunity for reflection, discovery, exploration, and
challenge; 4.) Moreover, they enable experiential learning
through both cognitive and affective engagement with com-
plex ideas.

Water Ways project uses the design as an inquiry to utilize
the technique of decision making, analysis, and synthesis-in-
action. This approach enables the exploration of multiple and
often contradictory experimental spaces for co-development
of concepts and representations of numerous present and
future solutions to real-world challenges [26]. Contextual
knowledge encompasses all the relevant information gath-
ered. While this information includes measurable data and
scientific models, it also integrates the less tangible aspects
in a culture, such as the knowledge embedded in stories, oral
traditions, feelings, and other relevant social actions. Contex-
tual knowledge in design links science with community input,
values, and cultural understanding that are then embedded in
appropriate spatial and media forms as representations of the
community visions, essential for place-based climate change
solutions [5, 3]. The pragmatic reflection-in-action approach
within the design resonates with Indigenous methodologies
that form a holistic research paradigm. It expresses realities
as relational and interconnected [11].

Indigenous approaches to research are conducted through
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Figure 6: Present Google map overlaid with pre-contact
creek system in downtown Kelowna between Mill and Mis-
sion creeks showing the historical remarks drawn from the
archival research. (©Respect Copyright.

relational accountability, which means that responsibility, rel-
evance, as well as respect for and reciprocal engagement with
all living beings is considered [25]. Based on these overarch-
ing values and beliefs, the methodologies of conducting re-
search reinforces the understanding of how the researcher is
placed within “a circle of relations” [25]. The relevance of
the research is reflected in the ways in which communities
will benefit from the project and its outcomes [11]. Respect
for interrelated participants in the research process is manifest
in careful attentiveness to those relationships. Reciprocal en-
gagement requires the researcher to codevelop, exchange, and
participate in the local community context, highlighting col-
laborative processes for constructing knowledge through self
reflexive engagement and participatory action. These ideas
provide a research context for co-designing and visualizing
local sustainability solutions. This context bridges intercul-
tural, and interdisciplinary ways of knowing, to benefit all
partners involved in this research. The co-design of inter-
active visualizations for social and environmental change is
situated within local, communal, and traditional knowledge.
This research takes a holistic approach to experience design,
and builds bridges between scientific knowledge, computa-
tional analytics, and cultural resources to develop of media-
rich visualizations.

Water Ways Visualizations of the Okanagan
basin: past, present, and future

The local 3D visualizations are based in three locales with-in
the Okanagan valley: 1) Mission Creek area (Figure 1), which
include the visualization of Kokanee Salmon recovery efforts
(Figure 5 and 6); 2) Mill Creek area floodplain in the down-
town region (Figure 3) and 3) Penticton river visualizations.
The locales focus on the historical characteristics of Mission
Creek, Mill Creek, Penticton river and their tributary creeks
and wetlands in the floodplain area.

The visualizations represent knowledge regarding eco-
logical changes within the flood plain area (Figure 2 and 7) in
order to express possibilities for better care for creeks, wet-

Figure 7: An example of Birch modeled for the project. All
local plants and animals used in the visualizations are mod-
eled based on historical and Indigenous records. (C)Respect
Copyright.

lands and riparian habitat in the Okanagan area in the future.
Each visualization has historical, contemporary and future
layers that can be explored.

Historical visualizations of the Okanagan landscape are
based on diverse records that refer to the Okanagan land-
scape before settlers developed the valley. We draw from par-
ticipation form Indigenous (Syilx) communities in order to
include and visualize Elder accounts, from naturalist records
[13], historical agricultural descriptions [25] as well as the
Okanagan Historical Societys publications of local histori-
cal writings since 1925. We brought together historical aerial
photographs, archival maps of land tenure, irrigation district
records, leases and ownership, as well as reconstructed ter-
restrial ecosystem mapping [12] for 1800 and 1938 with the
raw data (Figure 2 and 7).

Contemporary visualizations of the Okanagan landscape
are constructed based on publicly accessible geo-spatial data
from the BC Data Warehouse and Google map records (Fig-
ure 4). This provide information detailing terrestrial ecosys-
tem mapping, vegetation resource inventory, sensitive ecosys-
tems inventory, lakes and streams, wet-lands, public land
tenure and leases (e.g., forest tenure, rangeland, utilities,
etc.), and community watershed boundaries.

Future visualizations of the Okanagan landscape are based
on the user interactions, where the past can be combined with
present to create a personal account of possible future.
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Figure 8: Present Google map overlaid with pre-contact creek
system and wetland/riparian ecosystem in Kelowna between
Mill and Mission creeks. (©Respect Copyright.

The content is designed to teach people what the areas used
to look like and what we have lost with the rapid develop-
ment. This information is significant for understand-ing how
could restore the area, based on the local ecology, plants and
animals and what we can work towards. It pro-vides essen-
tial understanding of local sensitive ecosystems critical for
the restoration initiatives and wildlife connectivity including
species corridors, and ways in which we can regenerate local
ecosystems.

The visualizations point to communicating urgency in
terms of frequent floods accelerated by climate change and
rapid development. The visualizations communicate al-ready
known and successful solutions within the context of the
Okanagan. The content is focused on supporting Indigenous
rights and identifies Indigenous leadership in the contexts
of many successful restoration initiatives, such as bringing
both ocean and land-lock the salmon populations back to the
Okanagan creek systems. It points to the ways we can re-
wilding the Okanagan city areas, highlighting the ways we
can make changes at the neighbourhood areas and mobilize
citizen initiatives. Complexity - Flooding and insurance com-
panies; living/building in the floodplain

Discussion and Conclusion

The research-creation methodology presented in this pa-
per builds upon design as an inquiry to utilize the tech-
nique of decision-making, analysis, and synthesis-in-action.
This approach enables the exploration of multiple and often-
contradictory experimental spaces for the co-development of
concepts and representations of numerous present and fu-
ture solutions to real-world challenges. The media-rich data-
driven visualizations can create a platform for dialogue across
community-based, poetic, and scientific water knowledge,
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that bridges scientific, Indigenous, artistic, and humanistic
perspectives.

An essential aspect of this work is the integration of mea-
surable scientific models with cultural knowledge that form
a holistic research paradigm. Indigenous approaches to re-
search are conducted through relational accountability, which
means that responsibility, relevance, as well as respect for
and reciprocal engagement with all living beings is consid-
ered. The overarching values and beliefs, exemplified by the
methodologies of conducting research, place the researcher
within a circle of relations. These ideas provide a research
context for co-designing and visualizing local sustainability
solutions.

Using the Water Ways project as an example, we demon-
strate using our research-creation approach to explore the na-
ture of human-water relationships in the Okanagan Valley,
British Columbia. Water Ways acts as a platform for inter-
disciplinary research, visioning, and visualizations of local
sensitive ecosystems across Indigenous and Western perspec-
tives. The project synthesizes water knowledge and research
to catalyze greater ecological awareness and promote more
sustainable water use practices among Okanagan residents.
The work explores the multiple meanings that water holds
for the many communities and interest groups in the val-
ley. The research-creation methodology presented in this pa-
per enables weaving of multiple community stories, scientific
modelling, diverse water knowledge, and artistic expressions
to create visualizations for our local understanding of water.
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Abstract

The representations that real-time, always-on, data-driven
technologies will enhance society like never before promotes an
historical inattention that ignores the entangled genealogy of
contemporary social media. As we live our lives increasingly in
the public realm of social media, we are not only exposed to a
human gaze. What happens when we slow down the present
through the past? Using a media archaeological research
approach, this paper presents Twitter and the telegraph as related
forms of social media. Developed by the first author, TwetrGraph,
an object-based sound installation utilising obsolete media
technology, is presented as an audio-visual representation of a
genealogy of connections between past media technologies and
contemporary social media. TwitrGraph can be considered a
return to the material representation of media through the
physical re-presentation of Twitter messages transported as
invisible digital media through the physical materiality of the
telegraph key. By enabling the ability to hear the present through
the past, TwttrGraph reconfigures the existence of the telegraph
within a broader history of social media.

Keywords

Sound art, media archaeology, social media, Morse,
telegraph, Twitter, obsolescence

Introduction

A quick look at Wikipedia’s Timeline of social media page
shows that today’s social media has its origin in the early
1970s. [1] However, the same website’s Social Media page
states, “Social media may have roots in the 1840s
introduction of the telegraph.” [2] These brief examples
highlight some of the debate surrounding the history of],
and what is, social media. It is not the authors’ intention to
argue an origin or exact definition of social media but to
use these differing perspectives to help inform a conceptual
and aesthetic approach for the appropriation of obsolete
media to create sound-based art. Using an approach
grounded in media archaeology, the project builds on these
differing perspectives to create an interpretative
relationship between two forms of media whose origins are
approximately 160 years apart.

This paper presents an object-based sound installation
that, through a media archaeological approach, connects

the telegraph and Twitter as historically related forms of
social media. As an object-based sound installation, the
work foregrounds the sound producing object, visibly
connecting the sound to the sound source. The sound
installation replays Twitter messages through a set of
telegraph keys. Through their performative presence, we
can hear the present through the past and establish a
temporal connection between the telegraph as an early
form of social media and Twitter, a contemporary social
media platform. As such, TwitrGraph identifies the
presence of the telegraph within a broader history of social
media.

The next section contextualises social media between
past and present social practices and media technologies
within a broader representative paradigm. Following that
section, the paper introduces media archacology as an
approach used to inform the first author’s sound
installation TwitrGraph. After a brief literature and
repertoire review, the paper introduces TwttrGraph as an
interpretative object-based sound installation. The paper
ends with concluding remarks.

Social Media: Opposing Perspectives

Social media, as it is manifest today, is considered a part of
the second media age. In its concept and application in the
21st century, the birth of social media is generally
considered to have its origins in the emergence of Web 2.0
technologies. The term, Web 2.0, is often used to
characterise the second generation of the World Wide Web
supporting “user creativity and collaboration through
participatory social media applications.” [3] [4] In this
context, social media are considered to be a set of web-
based and mobile platforms that allow an audience to
interact and share content or to participate in social
networking. Social networking is the use of those
platforms where audiences gather and interact in similarly
interested communities. Facilitated by the development of
online social networks, user-generated or self-published
content allows individuals and groups to communicate and
collaborate through a series of virtual communities [5].
However, today’s now naturalised expression of sociality
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through technologies may be seen as nothing more than a
“way of realising what has existed in human nature for
millennia.” [6].

If social media is considered more than a collection of
technologically-mediated platforms that are wused to
communicate and  collaborate, = what alternative
perspectives exist? Zizi Papacharissi argues that all media
are social by definition and that “socially based
communication has always utilised platforms, digital or
non-digital, which were somehow networked.” [7] Tom
Standish defines social media as “an environment in which
information was passed from one person to another along
social connections to create a distributed discussion or
community”. [8] Grant Bollmer posits that rather than
social media being a “shorthand phrase for a specific
articulation of technology”, it should be used to identify a
“specific manifestation of a massively complex social
formation.” [9] As such, these perspectives question the
assertions that social media is a 21st century phenomenon
and of defining the social via particular media
technologies. By seeing the social in media in this way,
lines can be drawn between past social practices and
technological invention and today’s social media
platforms. This suggests a genealogy of social media rather
than an origin grounded in the emergence of Web 2.0
technologies. Such a genealogy can be a way of seeing
history differently through elements of the past that remain
present in society and technology. One way this can be
interpreted and contextualised is through media
archaeology. Through this method of inquiry, a linear
narrative of progress can be re-presented as interwoven
temporalities between historical and contemporary media
technologies.

Media Archaeology: Through the Looking
Glass

Media archaeology, as an approach to the critique of
contemporary media culture and history, is considered to
formulate counter histories to the dominant narratives of
technology and media. One approach to undertaking media
archaeology research excavates the agency of the machine,
a shift from understanding media history through discourse
alone, to consider it through the use and remediation of a
material artefact without human intermediaries. [10]
Accordingly, Wolfgang Ermst’s media archaeology
analyses “media-induced phenomena on the level of their
actual appearance as physically real traces of past
articulation, sonic signals that differ from the indirect,
arbitrary evidence symbolically expressed in literature and
musical notation.” [11] Ernst argues that by operatively
engaging with past media technologies, media archaeology
can uncover a “mémoire involontaire”. By doing so, he
sees a way of creating a “sonic heritage” not through
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symbolic transcription but by listening to the non-musical
articulations of the medium. [12]

Media archaeology as an approach to research allows
for the exploration of the material possibilities of obsolete
media through a practical, operative, and sensual
engagement with the object. One way this can be
interpreted is through the creative appropriation of the
obsolete object for the production of sound-based art.
Through this physical engagement with obsolete media in
artistic practice, resituating an object in an unfamiliar
context can transform the perception of an object’s use
and, placed in different contexts, can establish new forms
of expression outside the object’s normal utility. Mandy-
Suzanne Wong argues that, unlike historical narratives,
sound art is not a “description of the past but a presencing
of past conditions in the present”. As such, she considers
the self-expression of the nonhuman in sound art along
with the human as creating a multisensory history. [13]

The next section considers works that use social media
and telegraphic representations in sound-based art to
establish a relationship for TwttrGraph within the context
of the object-based sound installation.

Related Work

Within the context of the object-based sound installation,
this section briefly reviews the use of social media and
telegraphic technologies as sources for creative sound-
based works.

Previous forms of media exhibit characteristics that
suggest them to be precursors to contemporary social
media through a series of genealogies and prehistories that
have made contemporary social media possible.
Contextualising Twitter within a general history of
communication media, Dhiraj Murthy reveals similarities
with, and departures from, the electric telegraph. [14] [15]
He argues that both mediums bought an immediacy and
brevity to communication, compressed space and time and
brought the private into the public. As such, the telegraph
provided a significant advance in the global reach and
immediacy of communication, an advancement amplified
with social media platforms such as Twitter. In a similar
manner to criticism of the telegraph that it would bring the
downfall of traditional forms of communication, Twitter
has been criticised for potentially threatening longer length
forms of electronic communication. At the same time
Murthy identifies a number of Twitter’s characteristics that
resemble those in other early social technologies creating a
genealogy of affiliations with contemporary social media
platforms and practices.

Social media services such as Twitter have been
leveraged in the past by artists in a number of forms.
Whether as live data or archived messages, social media
are sources of material to create sound-based works.
Specifically, Twitter data has been used in sonification
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works that engage with such themes as surveillance,
environmental issues, social sentiment and as a sonic
representation of the real time flow of social activity. A
cursory reading of the proceedings of the International
Conference on Auditory Display (ICAD) shows a number
of papers describing various works that sonify Twitter
content. Indeed, its 2012 conference theme, Listening to
the World Listening, ran a sonification contest based on
extracted listening data from Twitter.

Aside from data sonification, Twitter has provided content
for metaphoric and interpretive sound works. Noriyuki
Suzuki’s “Oh my ()" (Figure 1) listens to Twitter for the
keyword God in 48 languages and then plays “oh my (god,
in the tweeted language)”. [16] The work creates a
metaphoric Tower of Babel as a way to perceive the
limitations of human perception when trying to listen to
and understand every voice. In another example, An Xiao
Mina bridges the past and present by presencing early
electric telegraph communication alongside Internet
communications in Morse Code Tweets to examine the
evolution of instant communication as an expansion of
time, space and our sense of identity [17].

Similarly, Anna Friz utilises spoken Morse code in her
radio artwork, Radiotelegraph. By using voice with
recorded electronic signals, Friz attempts to blur the roles
of the telegraph operator and machine. The work,
conceived in Seyodisfjorour, Iceland, was inspired by two
historic radio telegraph events. In 1906, the first audio
transmission of the human voice by wireless means was
achieved in the U.S. and Seydisfjordur was the site of the
first telegraph cable connection between Iceland and
Europe. Broadcast at sunset in Seydisfjordur, Iceland and
Chicago, U.S. (Icelandic time), the work, as a beacon,
“tells that long nights are coming, but we will not be
alone.” [18]

The telegraph has been utilised in works that reference
historical aspects of communication in relation to current
media formations. Silvia Ruzanka’s (Figure 2) series of
virtual reality works tells stories of online romance and the

Figure 1. Noriyuki Suzuki’s “Oh my ()”

Figure 2. Still from Silvia Ruzanka's VR Telegraph Series

spiritual dimensions of telegraphic technology that
prefigure the Internet, avatars, online dating, and the
blurring boundaries between real and electronically
generated worlds. [19] As such, she positions the telegraph
as an early form of cyberspace. Paul DeMarinis uses early
telegraph technology similarly in his work, The Messenger,
to create an historical awareness that many of the Internet’s
features were anticipated by the cultural formations
developed around earlier telecommunication systems. [20]

Discussion

This section has introduced the use of social media as a
content source within artistic practice. In sound-based
works, Twitter has been used for artistic data sonification,
drawing parallels with a range of themes, and, as a
scientific method, a way of listening for knowledge.
Twitter’s content has also been used for metaphoric and
interpretive sound-based works. The limited number of
these that connect obsolete media with contemporary
social media is an opportunity to create a media
archaeologically informed sound-based work.

As a research approach, media archaeology can be a
way to contextualise and interpret contemporary social
media through a past media technology to foreground
characteristics of that past media that remain in the present.
Material media archaeology, by physically and sensually
engaging with the obsolete object, can be one way of
understanding history through the object’s operative
enactment within a contemporary context; a way of
representing what has remained of the past in the present
through that past media. As such, the obsolete object,
visibly and audibly present in the object-based sound
installation, brings its sound making qualities to the
foreground. In this way we can listen to the apparatus as an
expression of itself as a delayed historical presence,
listening to the symbolic codes and streaming data of
technical media rather than relying solely on cultural texts
or notation as a description of history. In this context, the
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divergent perspectives of social media provide
opportunities to explore traces of past media within
contemporary social media that are represented as a sound-
based installation.

It is the characteristic similarities between the telegraph
and Twitter that has informed the ideation of TwttrGraph.
Engaging with the physical, material, and technical
properties of the electric telegraph, the following section
introduces TwttrGraph, an audio-visual representation of
the historical connection between the telegraph and
contemporary social media.

TwttrGraph

Developed by the first author, TwetrGraph (Figure 3) is an
object-based sound installation that uses a media
archaeological research approach as the core of its
conceptualisation and realisation. By physically engaging
with the telegraph key, the work aims to explore an
obsolete object, utilising its physical properties and historic
materiality. As such, placing the telegraph key in a new
artistic context — making the familiar strange — alongside
Twitter as social media creates an awareness of
characteristics manifest in earlier media remain in
contemporary media. This approach provides a media
archaeological short circuit between historically separated
times to provide a new perspective for the listener’s
engagement with and interpretation of sound by hearing
the present through the past.!

Appropriating ~ obsolete  telegraph  keys and
foregrounding their sound making qualities, TwttrGraph
replays Twitter messages as Morse code. Playing the
messages in this way re-presents, what some consider, one
noisy medium (the socio-communication of social media)
through another (acoustic key clicks) to create a presence
of telegraphic communication within the contemporary

Figure 3. TwttrGraph

' Short videos for TwttrGraph can be seen at
https://www.youtube.com/watch?v=YNKPfeF k0Q and
https://www.youtube.com/watch?v=PH3 uX5QmHg
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realm of social media. TwttrGraph is seen as a return to the
material representation of media through the physical re-
presentation of Twitter messages transported as invisible
digital media through the physical materiality of the
telegraph key. As such, by re-engaging the material
analogue world in tandem with the digital it can be
considered a return to the tactility of pre-digital media. [21]

System Overview

As a sound installation, TwttrGraph is the audification of
Twitter messages replayed as a series of Morse encoded
telegraphic messages. As an object-based sound
installation, the work presents a line of six obsolete
telegraph keys atop a plinth. In its minimal prototypical
state, TwttrGraph is based on the use of a single telegraph
key (Figure 4). Reduced to a basic sounding object in this
way foregrounds the key’s sonic materiality. This
materiality is heard as a double click when the key’s
contact points engage and disengage. As such, the
compositional palette is limited. The raw building block of
a single telegraph key is extended to six keys as an
iteration of the single unit to create a richer audio-visual
experience by exposing the nuances of each key and
expanding the compositional palette. The significance of
six keys is elaborated in the next section.

Each telegraph key has been -electromechanically
prepared to operate by actuating a solenoid. Each solenoid
is powered and controlled by a custom made circuit board.
The circuit board receives input signals from a
microcontroller (a Raspberry Pi) to programmatically
control each solenoid. The microcontroller runs custom
code developed using Processing 3.

Connecting to Twitter via the Internet, messages are
extracted, transformed from alphanumeric symbols to
Morse elements and translated to digital pulses that trigger
the solenoids. A high-level system overview is shown in
Figure 5.

Figure 4. TwttrGraph Single Key Prototype



Figure 5. TwttrGraph System Overview

TwttrGraph’s primary sonic material is provided by each
telegraph key. An additional sonic cue is provided by a
sine tone that is always on. The use of this sonic cue is
expanded in the following sections.

Aesthetic Approach

An important aesthetic element of the object-based sound
installation is foregrounding the visibly present sounding
object. The telegraph keys’ position atop a white plinth
draw attention to the primary audio-visual elements of the
work. This is shown in Figure 6. Other electromechanical
components are contained inside the plinth to reinforce the
presence of, and maintain of focus on, the sound making
object (Figure 6).

Two additional elements of the work reinforce the
audio-visual relationship with the telegraph keys. A sine
tone waits for a signal to disrupt its presence. The “always
on” of the telegraph circuit waits for an “always on” social
media. The use of the sine tone, based around the
frequency of wireless telegraphic transmission, provides a
further aural connection to the visual movement of the
telegraph keys and the inherent rhythm of the replayed
message. A visual representation of the replayed message
is projected as video.

Based on the technical properties of Morse code, using
six keys allows letters, numbers and punctuation to be
encoded, creating the ability to play an extended range of
alphanumeric symbols. For example, a letter can be one to
four Morse elements, numbers are five elements,
punctuation symbols are five or six elements. As Morse
elements (the dots and dashes) are received, keys tap
sequentially from left to right. The inherent rhythms of the

Figure 6. Telegraph Keys as Visibly Present Sounding Objects

Figure 7. The Material Sound Making Object

digital media stream are revealed through this material
transformation. Manufactured to the same specifications,
time has eroded each key’s mechanism in different ways
(Figure 8). While mechanically the same, through this
material change in each key we can perceive, at times,
small differences in their mechanical operation and to their
sound producing qualities. The barely perceptible
mechanical differences disrupt an otherwise robotic
approach to the work. By iterating the single sounding unit
in this way, a variation in the inherent sound making
qualities of each key can be heard.

Compositional Strategies

The technical signalling properties of Morse code are used
to inform the primary compositional strategy for
TwitrGraph. Some of these properties are used in the
timing of the Morse code and establish the tempo of the
work. The timing of the work’s Morse sequences are
directly related to the timing for Morse code. The tempo
for the compositions is based on Morse code’s typical
word method used to determine a standard transmission
speed. The words used are PARIS, reflecting a natural
language word rate, and CODEX, reflecting a random
letter word rate. As such, these provide quantised time
periods of 60ms (PARIS) and 50ms (CODEX) for each
mark and space (see Table 1) and have been used to
determine the tempo for message playback with
TwttrGraph. The tempo is fixed by the selection of one of
these transmission standards with the length of each mark
and space determined by the Morse element. Each Morse
element used by TwetrGraph is represented by a single key.
Within a musical paradigm, each mark and space, as
quaver notes and rests, provide tempos of 125bpm
(PARIS) and 150bpm (CODEX). The tempo of the work is
able to be changed at initialisation by selecting one of the
timing standards.



Morse Time PARIS Time CODEX
element Unit (mSec) Time (mSec)

. (dot) 1 60 50

- (dash) 3 180 150

Element 1 60 50

space

Letter space | 3 180 150

Word Space | 7 420 350

Table 1: Morse Elements as Compositional Input

Morse code is a text-based communication medium. As
such, the rich content able to be included in a tweet cannot
be represented by Morse code. Emojis, video and some
text characters are not able to be played by TwitrGraph.
Therefore each message’s content is reduced to its base
Morse elements by removing symbols that are not
represented in the Morse system. As previously stated by
Murthy, both Twitter and telegraphic communication
received criticism for their brevity threatening longer
forms of communication and a general dumbing down of
society through the “impoverishment of grammar,
vocabulary, spelling and so on.” [22] TwttrGraph’s need to
“dumb down” Twitter’s messages can be perceived
metaphorically as being situated within the moral decline
of communication of which both technologies have been
accused.

Exploring different ways to replay messages can be a
way of interpreting and unfolding the patterns and rhythms
within the encoded message. Where the replay mode
allows it, a continuous sine tone plays, only interrupted by
a key’s actuation. This acknowledges that telegraph
systems were always on as a method of knowing whether
the communication circuit was live and as a metaphoric
connection with an ‘always on’ social media. Messages of
archived tweets, based on the keyword phrase “What hath
God wrought?”, are stored by the microprocessor. This
keyword phrase is used to acknowledge the first Morse
coded transmission between distant locations in 1844.

Sequential Message Replay

This replay mode isolates each message character and
replays each character’s Morse elements sequentially
across the keys. Playing the message in this way exposes
the characteristic nuances of each key’s physical properties
and material sound. The sonic property of the object’s
sound is heard as each key is engaged and disengaged.
Replaying messages in this way connects together the
audio and visual elements as a way to emphasise the
rhythmic patterns inherent in the Morse code.

Polyphonic Message Replay

Using the same information source noted previously, one
way these rhythmic patterns can be explored is to replay
the messages polyphonically. While still breaking each
character into its individual Morse elements, they are
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replayed in parallel. In this way new patterns, such as
syncopated rhythms, may emerge as keys engage and
disengage at different times.

Additional Replay Methods

In addition to different modes of replaying the message,
other methods of representation can be explored. An
interactive installation can be a way of engaging an
audience. TwttrGraph can listen for a message that
includes a keyword, and, when detected, can replay the
message. The replay can be sequential or polyphonic. In
this way an audience can explore phrases, word or
character sequences as a compositional approach to find
rhythmic patterns in their messages. By engaging an
audience in this way, it may also allow them to reflect on
the interwoven temporalities that exist between past and
present media technologies.

While utilising either of the previous methods of
replaying a message, an approach can be to listen only for
new incoming messages. With social media platforms
expanding and evolving and the amount of information
seen by some as overwhelming, there can be a sense of
getting lost in the noise of social media. Rather than
endlessly scrolling through inane posts, advertising content
and reading expanded conversations, this mode could be
seen as a return to earlier pre-electric communications by
creating a long wait for a message to arrive.

Conclusion

This paper has introduced TwttrGraph, an object-based
sound installation. Utilising social media and obsolete
objects, TwttrGraph uses telegraph keys to replay a series
of Twitter messages as Morse code thereby creating a
presence of past media alongside contemporary media
technologies. A number of compositional strategies have
been presented to explore and emphasise the rhythmic
patterns embedded in the source material. Blurring the
temporal boundaries between the past and the present can
be a way to disrupt the linear narrative of progress. As
such, TwttrGraph is an audio-visual representation of a
genealogy of connections between past media technologies
and contemporary social media. Using a media
archaeological approach to research, the obsolete object, in
this case the telegraph key, is able to be contextualised
alongside contemporary media technologies thus creating a
presence of the past in the present. Considering the object
from the material perspective of media archaeology allows
one to physically and sensually engage with the technical
and operative features of the object and to utilise these in a
creative way. Through the operative enactment of the
telegraph key an audience is able to see and hear this past
media as an expression of itself although its world has been
rendered obsolete. Excavating the past in this way, an
archaeological dialogue emerges in finding something new
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in the old and the relationship between past and present
media. By utilising obsolete telegraph keys, TwitrGraph
also speaks to the historical materialism of objects left
behind or ‘defeated’ in the march of technological
progress. Human communication from the written word to
contemporary social media has been transformed over the
ages by a series of expansions of time and space. By
appropriating the telegraph key and creating a new cycle of
life as the object-based sound installation, TwttrGraph is
part of a historical continuum through a genealogical
connection between the telegraph and social media.

References

[1] Wikipedia, "Timeline of social media (2019)", Wikipedia
website, accessed 28 September 2019,
https://en.wikipedia.org/wiki/Timeline of social media

[2] Wikipedia, "Social Media (2019)", Wikipedia website
accessed 28 September 2019
https://en.wikipedia.org/wiki/Social media.

[3] Lincoln Dahlberg, "Which Social Media? A Call for
Contextualization", Social Media + Society, vol. 1, no. 1
(2015), 1

[4] Robin Rymarczuk, "Same old story: On non-use and
resistance to the telephone and social media," Technology in
Society, no. 45 (2016), 45

[5] Jonathan A. Obar and Steve Wildman, “Social media
definition and the governance challenge.,”
Telecommunications Policy, vol. 39, no. 9 (2015), 746-747
[6] Grant Bollmer, Inhuman Networks: Social media and the
archaeology of connection, (New York: Bloomsbury, 2016),
6,11,46.

[7] Zizi Papacharissi, "We Have Always Been Social,"
Social Media + Society, vol. 1, no. 1 (2015), 1

[8] Tom Standage, Writing on the Wall: Social Media - The
First 2,000 Years, (New York: Bloomsbury, 2013), 3.

[9] Grant Bollmer, /nhuman Networks: Social media and the
archaeology of connection, 15.

[10] Jussi  Parikka, "Operative Media Archaeology:
Wolfgang Ernst’s Materialist Media Diagrammatics,"
Theory, Culture & Society, vol. 28, no. 5 (2011), 53

[11] Wolfgang Ernst, Digital Memory and the Archive,
(Minneapolis: University of Minnesota Press 2013), 174-
175.

[12] Wolfgang Ernst, Digital Memory and the Archive, 173.
[13] Mandy-Suzanne Wong, "History, Archaeology and De-
Anthropocentrism in Sound Art," in The Routledge
Companion to Sounding Art, ed. Marcel Cobussen, Vincent
Meelberg and Barry Truax (London: Routledge, 2016), 363.
[14] Dhiraj Murthy, "Twitter: Microphone for the masses?,"
Media Culture & Society, vol. 33, no. 5, 780-781, 2011.

[15] Dhiraj Murthy, Twitter: Social Communication in the
Twitter Age, (Cambridge: Polity, 2013), 16,20,21,147,148
[16] Noriyuki Suzuki, "Oh my () (2017)", Noriyuki Suzuki
website, accessed 21 October 2019,
https://noriyukisuzuki.com/ohMy.html

[17] An Xaio Mina, "Morse Code Tweets (2009)" An Xiao
Mina website, accessed 17 October 2019,

http://memestomovements.com/art/morsecodetweets.html.
[18] Anna Friz, "Radiotelegraph (2013)" Desperado
Philosophy website, accessed 14 November 2019,
https://desperadophilosophy.net/2013/10/21/here-for-the-
night/

[19] Silvia Ruzanka and Ben Chang, "Art (2008-2011)",
Silvia Ruzanka website, accessed 19 October 2019,
http://silviaruzanka.com/art/

[20] Paul DeMarinis, "The Messenger (1998/2005)", Paul
DeMarinis  website, accessed 25 February 2019,
http://pauldemarinis.org/Messenger Text.html

[21] Calum Scott, "An Exploration of the Notion of Sound
(Re)Production Through Media Archaeological Creative
Praxis," eSharp, no. 26, accessed October 8, 2019,
https://www.gla.ac.uk/media/Media 603129 smxx.pdf#page
=100

[22] Dhiraj Murthy, Twitter: Social Communication in the
Twitter Age, 48

Bibliography

Edosomwan, Simeon, Prakasan, Sitalaskshmi Kalangot, Kouame,
Dorian, Watson, Jonelle and Seymour, Tom, “The History of
Social Media and its Impact on Business,” The Journal of
Applied Management and Entrepreneurship 16 (3), (2011)

Guffond, Jasmin. “Art (2019)”, Jasmine Guffond website,
accessed October 16, 2019. http://www.jasmineguffond.com/

Holmes, David, Communication Theory. Media, Technology and
Society, (London: Sage Publications, 2005)

Hermann, Thomas, Nehls, Anselm V., Eitel, Florian, Barri, Tarik
and Gammel, Marcus. 2012. "TWEETSCAPES — REAL-
TIME SONIFICATION OF TWITTER DATA STREAMS
FOR RADIO BROADCASTING," (paper based on a talk
presented at ICAD, Atlanta, GA., 2012). International
Conference on Auditory Display,
https://smartech.gatech.edu/handle/1853/44424

Jones, Daniel. 2012. “The Listening Machine (2012)”, Erase
website, accessed October 16, 2019.,
http://www.erase.net/weblog/2012-06/the-listening-machine.

Luxloop. 2015. “Social Sound, (2015)”, Luxloop website,
accessed October 16, 2019, http://socialsound.luxloop.com/.

—. 2015. “Social Sound (2015)”, Luxloop website, accessed
October 16, 2019.
http://www.luxloop.com/projects/socialsound

McCay-Peet, Lori and Quan-Haase, Anabel, "What is Social
Media and What Questions Can Social Media Research Help
Us Answer?," in The SAGE Handbook of Social Media
Research Methods, ed. Sloan, Luke and Quan-Haase, Anabel,
(London, SAGE Publications, 2017)

Neumann, W. Russell, Media Technology and Society: Theories
of Media Evolution. (Ann Arbor: University of Michigan
Press, 2010)

Park, John, and Bellona, Jon. 2014. “#Carbonfeed (2014)”,
#Carbonfeed website, accessed October 16, 2019,
https://carbonfeed.org/.

Poster, Mark, The Second Media Age, (Cambridge, UK: Polity
Press, 1995)

Rymarczuk, Robin, "Same old story: On non-use and resistance
to the telephone and social media." Technology in Society
(45),2016



Vallis, Owen, Hochenbaum, Jordan and Blasco, Jasmin,
"Convergence by the Noise Index." Leonardo Music Journal
24,2014

Winston, Brian, Media Technology and Society. A History: From
the Telegraph to the Internet, (London: Routledge, 1998)

Authors Biographies

Paul Dunham is currently a PhD candidate at the New Zealand
School of Music (NZSM), Te Koki at Victoria University of
Wellington (New Zealand). He holds a Bachelor of Music
(Composition) with First Class Honours. He has produced a
number of sound-based works across different media. His current
research is focused on creating a series of sound sculptures that,
within the transdisciplinary frame of media archaeology. This
research aims to establish a narrative through the convergence of
obsolete and current media technologies whilst exploring the
sound producing qualities of these media in his work. Previous
works have been exhibited and presented at The Dowse, Adam
Art Gallery, Victoria University, The Pyramid Club (Wellington)
and at the Australian Computer Music Conference (Sydney),
International Symposium on Electronic Art (Durban) and xCoAx
(Milan).

Mo H. Zareei is an Iranian sound artist and researcher based in
New Zealand. Using custom-built software and hardware, his
experiments with sound cover a wide range from electronic
compositions to kinetic sound-sculptures and audiovisual
installations. Regardless of the medium, Zareei’s work aims to
highlight the beauty in the basics of sound and light production
and reductionist audiovisual elements that draw inspiration from
physical and architectural principles.

Zareei has presented his work at various international events
including International ~Symposium on Electronic Art
(Vancouver/Dubai), New Interfaces for Musical Expression
conference (London), International Conference on Auditory
Display (New York), International Computer Music Conference
(Perth), New Zealand Festival (Wellington), SETXCTM Festival
(Tehran) and Tehran Annual Digital Art Exhibition (Tehran). His
installation work “Rasping Music” was the recipient of the 1st
prize for Sound Art in the last iteration of the Sonic Arts Award
in 2015.

Professor Dale Carnegie has a BSc. in theoretical physics and
applied mathematics, an MSc (first class honors) in applied
physics and electronics and a PhD thesis in computer science. He
was a lead developer of the Engineering Programme at Victoria
University of Wellington and established the University’s first
Mechatronics Research Group. He is currently the Dean of
Engineering.

Professor Carnegie’s current research interests are in the area
of mechatronics, autonomous mobile robots, sensors, embedded
systems, adaptive control, mechatronics in music applications and
engineering education. Specific areas of on-going research
include autonomous search and rescue robots and full field image
ranging systems. He has published and presented over 200
research papers in various journals, book chapters, conferences
and patents and founded the Electronics New Zealand Conference
series which is held annually.

ISEA2020 | PROCEEDINGS | FULL PAPERS

Dugal McKinnon is Deputy Director of the New Zealand School
of Music — Te Koki at Victoria University of Wellington where
he teaches sonic art and composition, and directs the Lilburn
Studios for Electronic Music. He has been a resident artist at [EM
(Graz, Austria) and ZKM (Karlsruhe, Germany), and STEIM
(Amsterdam). His artistic research spans instrumental and vocal
composition, electronic music, sound and installation art. As a
scholar he has a particular interest in the ecological and material
dimensions of sound-based art and electronic music.



Expanded Notes on the Exhibitionary Conditions of Virtual Reality

Vince Dziekan
Monash Art Design & Architecture, Monash University
Melbourne, Australia
vince.dziekan@monash.edu

Abstract

By acknowledging that virtual reality is experienced in real space,
this curatorial research posits that the ways in which mediated
Virtual Reality (VR) experiences are integrated into their encom-
passing curatorial and museological contexts describes a distinc-
tive set of exhibitionary conditions. As will be developed here,
VR and museums, in their own respective ways, function as
multi-dimensional spaces in which aesthetic experiences are situ-
ated. By critically reflecting upon field research involving notable
VR artworks — including my first-hand exhibition encounter

with filmmaker Alejandro Ifiarritu's celebrated Carne y Arena
(2017) being focused upon here — I will argue that critical exami-
nation of immersive experience should not be based on an inter-
pretation of the visual and affective qualities of the simulated, vir-
tual image alone; but instead be responded to more expansively
by contextualizing its viewing experience as part of a broader, un-
folding exhibition encounter that the work’s gallery-based instal-
lation supports. These supplementary notes extend the line of in-
quiry initiated in my previous theorization of Carne y Arena by
drawing Edward Kienholz’s environmental tableaux Five Card
Stud (1969-72) into this constellation of concerns. In doing so,
this text will extrapolate how the horizon of VR extends well be-
yond the cinematic to the cinematographic, and onto the curato-
rial design of exhibition space itself.

Keywords

Virtual Reality, Curatorial Design, Curatorial Research,
Museum Studies, Exhibition Studies.

! A colloquial Mexican-Spanish term for the recruiters and trans-
porters involved in people smuggling.

Describing the Exhibitionary Conditions
of Virtual Reality

As the interrogation unfolds, certain members of the
group presumed to be “coyotes” are singled out for
questioning by the border police. Others, mainly women
and children, are corralled together and ordered the get
down, stay quiet and remain still. Swept up in this sce-
nario, you (the viewer) are immediately faced with a di-
lemma: Submit to the narrative by joining your compat-
riots in _following the instructions being forcibly issued
by these officers, or make the decision to wilfully break
the bounds, the terms of engagement established by the
diegetic story-space. The gravitas of this decision, like
the tense situation you find yourself swept up in seems to
hang in the balance. Time feels suspended; yet the film
keeps running, and the story continues to unfold around
you.

Making the decision to remove myself from the immedi-
ate confines of the confrontation, I quietly step back-
wards. In principal, nothing is stopping me from turning
away to escape the claustrophobic intensity of the sce-
nario playing out in front of my eyes and wandering off’
into the relative calm of the desert night. Instead, I de-
termine to move slowly and stealthily around behind the
group in order to survey this scene from different van-
tages. Reinforced by the sensation of sand being swept
beneath my bare feet, my strides trace an arc around the
outer circumference of the arena wherein this dramatic
“tableaux vivant” continues to play itself out. Uneasily,
1 bring myself back to stand immediately alongside one
of the police inquisitors. Drawing up as close I can
bring myself to, the effect is uncanny, standing close
enough to be pummelled by the aggression of the orders
shouted from the officer’s mouth, yet otherwise evading
the intimidating impact of the words being directed to-
wards me. Then just as unnoticeably, I pull away from
him to return to the clutches of the huddled group
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shivering in the cold desert night. Together, framed by a
halo of light produced from the convergence of search
lights perforating the blackness of the desert, I too drop
to my knees and raise my hands in surrender.

A dream or reality composed within a frame

Exhibiting Virtual Reality (VR) artworks as immersive ex-
periences in museums and galleries is relatively uncharted
territory. The supplementary notes that follow further de-
velop upon my theorization of VR in relation to its exhibi-
tionary conditions; a track of research inquiry that has been
informed in a deeply situated way by my first-hand view-
ing experience of Mexican filmmaker Alejandro Ifarritu's
celebrated Carne y Arena (2017).2 (Figure 1) Approaching
VR as an exhibitionary medium extends the horizon of the
artform, taking its critique well beyond the cinematic to the
cinematographic, and onto the curatorial design of exhibi-
tion space itself. This observation acknowledges the (de-
ceptively) obvious fact that virtual reality is experienced in
real space; even if that space, in turn, is a highly con-
structed one premised upon its own distinctive form of vir-
tuality.?

Figure 1. Carne y Arena, 2017. A user in the experience
Photo credit: Emmanuel Lubezki. Acknowledgment: Sutton PR
(London, Hong Kong, New York).

Effectively breaking the dictatorship that the frame has
exerted upon the representational form of the moving im-
age since William Ensign Lincoln’s invention of the zoe-
trope 150 years ago (Figure 2), VR is extolled today as a
new paradigm for cinematic spectatorship. However, as |
will develop, any critical examination of immersive experi-
ence should not be based on an interpretation of the visual
and affective qualities of the simulated, virtual image

2 Carne y Arena has been exhibited at leading international ven-
ues, including the Los Angeles County Museum of Art
(LACMA), as well as in temporary installations in Mexico City
and Washington, DC. The interpretive account offered here is
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alone; this is especially so in the case of Carne y Arena.
Instead, pursuing this line of inquiry transcends the limita-
tions of the subjective viewing experience reinforced by
the optics and visual regime more often associated with
VR by seeking to contextualize how the mediated experi-
ence directed by Ifiarritu is integrated into the exhibition’s
encompassing narrative, scenography and curatorial de-
sign; and thus, is formed as part of a broader, expansive
and unfolding exhibitionary experience.

Figure 2. W.E. Lincoln's U.S. Patent No. 6,4117 of Apr. 23, 1867.
W.E. Lincoln [Public domain], via Wikimedia Commons.

Existing at the intersection of immersive story-telling,
documentary filmmaking and Hollywood Visual FX cine-
matography, Carne y Arena certainly exemplifies the
ground-breaking potentialities of VR as an art form. Repre-
senting Ifarritu’s initial foray into VR filmmaking, Carne
y Arena was awarded a special Oscar from the Academy of
Motion Picture Arts and Sciences for its “visionary and
powerful experience in storytelling”. Implicitly, this ac-
knowledgment recognizes that Carne y Arena’s immersive
experience is achieved through dramatization, as much as
digitization. In this case, the distinctive museological
“framing” of the film itself is integral to activating the the-
atrical, performative, scenographic and choreographic as-
pects employed by Ifarritu to achieve his creative aspira-
tion of blurring the lines between ‘a dream or reality com-
posed within a frame’. [1] (As I will develop from here) In
their own respective ways, VR and museums function as
multi-dimensional spaces in which aesthetic, narrative and
interpretive experiences are embedded. In order to struc-
ture these supplementary notes, [ will draw upon two sche-
matic illustrations that attempt to visualize the inter-rela-
tionship between virtual and actual identified as operating
under these exhibitionary conditions by: 1) situating Carne

based on field work conducted of the exhibition: Carne y Arena
(Virtually Present, Physically Invisible), Fondazione Prada, Mi-
lan; 7 June 2017 to 15 January 2018.

3 The reader is directed to previous research; See Bibliography.
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y Arena (the VR film) within the enveloping curatorial de-
sign strategy of the gallery installation (Figure 3); and 2)
contextualizing Carne y Arena (the exhibition) curatorially
as an exhibitionary medium. (Figure 4) In doing so, this
second investigative trajectory sketches out a configuration
of (seemingly) disparate influences and references (syn-
chronous and asynchronous; retrospective and contempora-
neous). While acknowledging other notable VR artworks
as well as mixed/multi-medial installations and immersive
museum displays, the conceptual development of this
schema will only extend to a discussion of American in-
stallation artist Edward Kienholz’s ground-breaking envi-
ronmental tableaux Five Card Stud (1969-72) featured

within the limited bounds of this paper.

Supplementary note on the curatorial design of
Carne y Arena

Produced in association with Lucasfilm’s Immersive Enter-
tainment division (ILMxLAB), Legendary Entertainment
and Fondazione Prada, Carne y Arena extends the applica-
tion of digital technologies associated with computer-gen-
erated imaging (CGI) beyond the virtual screen and into
the real space of the installation. The realization of Ifiar-
ritu's creative vision is achieved by the successful calibra-
tion of the viewing experience associated with cinema and
curatorial design as it is applied to the overall exhibition
concept. According to ILMxLAB executive Vicki Dobbs
Beck, the advent of Virtual Reality in conjunction with
other forms of immersive entertainment mark an important
pivot point in the history of filmmaking, ‘as craft, as an in-
dustry, as a cultural phenomenon’. [2] If VR provides a
means of experiencing different worlds, then mixed reality
storytelling enables the possibility of seeing and interacting
with this world differently.

Carne y Arena is an exercise in “world-building” in its
own right. The exhibition is composed in three “acts” and
designed to be experienced alone, as a single participant.
(Figure 3) Following directly upon an “onboarding” stage
in which the protocols associated with timed-entry to the
exhibition are played out, the solitary visitor finds them-
selves upon entering the first gallery space confined to a
caustically lit grey cell. A single metallic bench is located
in the centre of the small room; discarded running shoes,
weathered sandals and mud-caked boots line the base of
the surrounding walls. Instructed to remove their own pair
of shoes and then left to sit alone for some minutes, the
viewer becomes gradually sensitized to what it feels like to
find oneself incarcerated, alone and powerless.

Figure 3. Carne y Arena (the VR film) situated within overall cu-
ratorial design strategy. ©Vince Dziekan.

This embodied and performative encounter leads onto
Carne y Arena’s centrepiece: a hyper-reality experience
that maps the VR headset-based cinematic work directed
by Ifarritu into a whole-body, fully immersive entertain-
ment platform. The spectacular quality of the real-time,
Digital Effects (FX) film was supported by ILMxLAB’s
research and development into location-based immersive
adventures. Drawing upon the expertise of the Walt Disney
Company’s “Imagineering” arm with designing and con-
structing theme park attractions, the resulting multi-sen-
sory experience effectively dissolves any separation be-
tween virtual and physical realms. Despite the auditory,
visual and haptic “special effects” simulated by an array of
advanced digital technologies, the diegesis, or sense of the
story-world in which the narrative of the film occurs, is re-
inforced in the most immediate and tactile way by simply
laying the exhibition space with sand. In stark contrast, the
exhibition concludes in a sombre gallery lined with a
deeply-affective set of video portraits recessed into its
walls in which the personal stories of Latin American im-
migrants are documented. In the midst of watching these
arresting accounts of the personal toll caused by social up-
heaval and political dispossession, the viewer comes to the
realization that the “real” people telling their stories are, in
fact, the very same people encountered previously as ava-
tars in the VR film.

In Inarritu’s hands, VR is artfully practiced as a rich and
compelling storytelling medium in which strong empathic
relationships are formed between characters and the
viewer. At is dramatic core, Carne y Arena revolves upon
the experiences encountered by an itinerant group of men,
women and children seeking to cross the border clandes-
tinely from Mexico into the United States. The narrative
trajectory of the film itself leads the viewer through an ini-
tial stage of orientation and acclimatization to the percep-
tual experience of VR, finding oneself assimilating with a
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caravan of refugees before ultimately becoming implicated
in a tense, confrontational scenario between the group and
US Border Patrol authorities (recounted earlier as the pro-
logue to this paper). While this particular scene — or more
accurately, scenescape*— plays out in the midst of a multi-
sensory onslaught, the viewer remains dimly aware
throughout that the central drama playing out before their
eyes is happening within a (seemingly) vast, (almost)
boundless space caught somewhere between “a dream or a
reality”. At this critical juncture, both viewer and avatars
end up finding themselves occupying a common ground,
the same ‘truthful alternate space’. [3] It is (right) here,
where the exchange between vision, media and experience
is rendered most palpable that sentience emerges; what cu-
rator Germano Celant ascribes to: ‘a psychophysical unity
in which, by crossing the threshold of the virtual, the hu-
man strays into the imaginary and vice versa’. [4] Situating
this encounter within the museum only amplifies the com-
municative potential of VR, wherein ‘seeing is transformed
into feeling and into a physical engagement with cinema: a
transition from the screen to the gaze of the human being,
with a total immersion of the senses’. [5] Further still, by
taking this observation one step beyond a narrow descrip-
tion of Carne y Arena’s immersive visual experience,
Celant (unintentially, it seems to me) alludes to a way of
contextualizing VR as an exhibitionary medium when he
summarily observes that ‘Ifarritu’s project perfectly em-
bodies Fondazione Prada’s experimental vocation and its
long-lasting engagement towards the correlation between
cinema, technology and the arts’. [6; Emphasis added]

With a run time totaling only 6 %2 minutes, it should not
be overlooked how the poignancy of this immersive view-
ing experience is nested within a broader, expansive and
unfolding exhibition experience. Not dissimilar to how the
scenescape functions within the VR film itself, the curato-
rial design of the exhibition at large — spanning galleries
located before and after, along with “arena” in which the
immersive VR experience itself is situated within — pro-
vides an extra-dimensional layer to the film that reinforces
the actuality of its virtual experience.

4 In previous research (Nb. See Bibliography) I have developed
how the empathetic effect of VR cinema is amplified by treating
certain episodes as scenescapes (such as the climactic scene from
Carne y Arena described in the prologue to this paper). Theorized
in games research, this cinematic device is conventionally em-
ployed in videogames as a transitional “cut scene” to establish the
narrative context or “backdrop” for the gameplay. Designed to re-
inforce the narrative context by effectively “surrounding” the
plot, in the case of VR filmmaking, this trope allows the viewer
alternate vantages upon scenes and their unfolding dramaturgy. In
effect, the viewer is permitted not only to engage with the scene
by choosing where to direct and concentrate their attention in the
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Supplementary note on the expanded curatorial
context of Virtual Reality

The viewing experience of Virtual Reality can be described
as producing a pronounced sense of disembodiment. Re-
cent forays by visual artists into the “brave new world” of
VR technology, ranging from Antony Gormley to Laurie
Anderson, serve as representative cases in point. Take for
example Gormley’s Lunatick (2019). The product of col-
laboration between the British sculptor and astrophysicist
Dr. Priyamvada Natarajan, this VR film charts an extra-ter-
restrial journey through the cosmos. By exaggerating the
physical sensation of gravity and weightlessness, the adop-
tion of VR builds upon the artist’s long-standing preoccu-
pation with the body’s relation to space; as Gormley him-
self explains, ‘[it] is the latest tool to extend our conscious-
ness imaginatively beyond the limits of our bounding con-
dition’. [7] In the case of Chalkroom® (2017), multimedia
pioneer Laurie Anderson embraces this new technology to
achieve ‘what I’ve always wanted to do as an artist from
the time I’ve started, which is a kind of disembodiment’.
[8] While a sense of heightened physiological and phenom-
enological acuity can be treated as an end in and of itself,
other artists have begun to test how the social dimensions
that directly influence the “exhibitionary” conditions of
medium can be harnessed and amplified as part of its over-
all aesthetic experience. Exhibited earlier this year in the
Venice Biennale’s 58th International Art Exhibition,
Dominique Gonzalez-Foerster’s Endodrome® (2019) cre-
ates a communal platform in which trancelike, hallucino-
genic VR imagery becomes part of a shared experiential
structure. As Gonzalez-Foerster asserts: ‘The moment
you’re in virtual reality is important, but the moment you
exit an experience can also be magical. I really want to
work on thi