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Preface and Acknowledgements

The 22nd International Symposium on Electronic Art, ISEA2016, was held in Hong Kong from 16 to 22 May, 2016.
The Symposium was co-organised by City University of Hong Kong’s School of Creative Media, The Hong Kong Poly-
technic University’s School of Design, Videotage, and, Microwave Festival. It featured a conference, a juried exhibition,
performances, events in public space, an artist residency programme and exhibition, and satellite and parallel exhibitions
and events. The conference consisted of two days of workshops at The Hong Kong Polytechnic University on 16 and 17
May, 2016, and four days of parallel sessions and keynotes at City University of Hong Kong from 18 to 21 May, 2016.

Contributions to ISEA2016 were solicited through an open call: authors and artists were invited to respond to a
number of topics specified under the Symposium’s theme Cultural R>evolution. Each full paper, short paper, and panel
discussion submission was reviewed in a double-blind peer review process by at least two members of the Symposium’s
International Programme Committee. The final selection of contributions in full and short paper and panel discussion
categories was made by the track chairs and the conference chairs based on the IPC members’ recommendations. The
Conference programme of ISEA2016 featured also artist / work-in-progress talks, poster presentations, and institutional
presentations, which were selected based on their relevance by the respective chairs outside the peer review process. Some
submissions rejected from the juried exhibition and peer-reviewed full and short paper and panel discussion categories
were accepted in the non-peer-reviewed categories. This volume contains the peer-reviewed full and short papers and
panel discussions, and, the abstracts of the poster presentations selected by conference chairs. The contributions in this
volume are by no means an exhaustive representation of the response the ISEA2016 Call for Participation: the artworks
in the ISEA2016 juried exhibition and in the Open Sky Gallery, the performances, and the events in public space are
documented in the Exhibition Catalogue of ISEA2016.

The themes of ISEA2016, described in the next section, result from a process of collective authorship. While some
of the themes rather straightforwardly reflect the specific interests of people involved, others were collectively deemed
as warranted by the intellectual climate affecting the tone and mood of discussions about technology, art, culture, and
society. To borrow a notion from Andrew Pickering, the “dance of agency* that led to the themes in ISEA2016 Call for
Participation happened in places of work and leisure both online and offline between 2013 and 2015 with varying periods
of intensity. It was a delightfully productive game of broken telephone, in which discussants faded in and out, brought
along their associates, lost and re-gained interest, and planted seeds which later grew into previously unpredictable intel-
lectual forms. Due to the obvious difficulty of attributing authorship of the themes in the Call for Participation, the listing
of themes in the next section mentions the names of track chairs who oversaw the review of paper and panel submissions
in their respective topic areas and made the acceptance recommendations to ensure a coherent and high-quality paper
programme.

ISEA2016 would not have been possible without the institutional support from City University of Hong Kong, The
Hong Kong Polytechnic University, Videotage, and Microwave. The sponsorship and other forms of support from a num-
ber of partners listed elsewhere in this volume was equally indispensable. ISEA2016 is greatly indebted to Prof. Richard
Allen, the Dean of School of Creative Media at City University of Hong Kong, who ensured the School’s full support
to the Symposium. I would like to thank the Artistic Director of ISEA2016, Prof. Jeffrey Shaw and the Co-Director,
Prof. Cees de Bont, for bearing the responsibility and bridging together the inter-disciplinary and inter-institutional team
behind ISEA2016. This volume was prepared before the Symposium and given to every registered delegate. Readying
the diverse forms of intellectual biomass to fit between two covers already before the Symposium took a great deal of
effort from everyone involved. I would like to express my gratitude to all the authors who responded to our call, to the IPC
members — whose names are listed elsewhere in this volume — who diligently went through the submissions, and, to the
accepted authors who toiled away at revisions within tight deadlines. Also to thank are the session chairs, moderators,
and volunteers, without whom it would not have been possible to get together to transform the discursive currents in this
volume into face-to-face conversations at the conference.

On behalf of the ISEA2016 conference team,

Dr. Olli Tapio Leino

ISEA2016 Symposium Director, Conference Chair
Assistant Professor

School of Creative Media

City University of Hong Kong






Topics and Track Chairs

ISEA2016 Hong Kong Cultural R>evolution

Electronic media exemplifies the dual meaning of revolution: to always create new while returning to the old. In this
dynamic, where multiple centers and margins compete for attention, and borders to be transgressed are shifting, paradigms
and practices must be replaced, repackaged and re-appropriated to keep up with the parallel evolutions in art, creativity,
culture, society, and politics.

The New Geopolitics of (Art-)Making: D.LI.Y. Ontologies and (De)institutionalization

Dr. David Jhave Johnston

For a long time, the southern region of China, including Hong Kong, has been known as the ’factory of the world’.
However, the geopolitical landscape in which electronic art practitioners operate is changing. The emergence of DIY
movements and Fablabs parallel to established artistic, technological, economic and educational institutionalized prac-
tices bring rapid manufacturing technologies and factory-grade prototyping facilities within the reach of artists, hackers
and makers. Movements like Open Hardware destabilize the reliance on factory-made boxed computers. What kind of
new avenues of artistic and scholarly enquiry do these shifts open up? What kind of strategies and tactics are available for
scholars and art practitioners to deal with the geopolitical, industrial and financial implications of the DIY and the new
immediacy of micro-scale manufacturing? This trend recasts concepts into paradoxes: degrowth economy, economies
of waste, and ecological-manufacturing. How are these emerging practices to be related to prevailing ontologies under-
pinned by rhetorics of progress and efficiency?

Game Over - Play Again Y/N

Dr. Olli Tapio Leino

Media-archaeological excavations during the past decades have found traces of a technological, perhaps also cultural,
origin shared by computer games and electronic art. Despite their shared origins, the discourses of ’electronic art’ and
“art games’ remain largely separate. We believe that cross-exposing these paradigms is mutually beneficial: ’playability’
emerges as a waypoint on the art-historical trajectory of interactive art. Not unlike ’plot’ in film or ’image’ in visual arts,
playability’s presence in an artwork is subject to exclusion and incoherent implementation. How does the taking into
account of the possibility of play challenge the existing paradigms of aesthetics and critique? Playable works oscillate
between performance and signification — what are the strategies for dealing with this ambiguity? If play absorbs its
players utterly and completely, what role does critical reflection play in playable art? What is to be learned from ’serious
games’ that aim for simultaneously critical yet pleasurable play?

The Animal and the Technological: Para/Post-Human Paradoxes

Dr. Hanna Wirman

Non-human agency and beings are typically approached either from the point of view of technological or animal others.
The technological and the animal seem to be the opposite ends of a spectrum. Traditionally defined, technology is
artificial, refined, organised and masculine, while nature evokes instinctive chaotic grounded femininity. Containing both,
we merge the extreme others in ourselves: human, dispersed across an arbitrary middle, is both a cyborg and an animal.
In light of this coexistence of cultural, technological, and natural, we ask: where are the intersections of technological and
animal(istic) agency? When, why, and how do the two meet and what is the friction that occurs? Is it possible, through
closer explorations, to substitute the bipolar distinction with more flexible and fluid accounts? Could the teleological
trajectories of humanity be supplemented with parallel alternatives? How to conjointly define feral, native, subhuman,
posthuman, or parahuman in code and nature?

Massless: Liquid E-Occupy

Dr. David Jhave Johnston
After a 20th century of mass movements, labor revolutions, and explorations of the psychoanalytic subconscious, the
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21st signals the birth of new methods of massless collectivity that (dis)empower the (dis)embodied: low-orbit ion-cannon
DOS, doxing, whistleblowers, wikileaks, liquid democracy, e-occupy, Internet "votations’, distributed sit-ins and long-tail
internet-niche ideological-ecologies... What are the shapes of future real-time populist movements? Is the era of the street
over, or is fiberoptics impotent without blood? What technically-optimized granular strategies can displace dystopia?

Code, Language, Network, Politics

Dr. Daniel Howe

For millennia literature and politics have been inextricably linked, both by those recognizing the emancipatory potential
of the word, and by those attempting to leverage it for control. As computational, networked services play an increasingly
critical role in contemporary life, algorithmic practices represent a new confluence for writing and politics, one in which
symbolic, aesthetic, and political elements are inextricably entwined. What does it mean for new writing to take a form
that is at once symbolic and executable? What will the next generation of writers (whether human, machinic, or hybrid)
be able to tell us as linguistic practices continues to (r)evolve?

Noise Contra Signal

Dr. Damien Charrieras

Modern communication technologies aim to minimize noise in signals, privileging purity’ in the transmission of infor-
mation. The quality of digital representations are judged by the minimisation of noise and artefacts. Media transmitted
across the network spawn countless identical copies, such that the notion of any ’original” signal is no longer relevant.
This sub-theme invites participants to question this paradigm, foregrounding noise (margin) over signal (center), the mu-
tation over the exact copy, and the unexpected over the predictable. Why have interactions between humans and computers
proven so often to be noisy and unexpected, rather than smooth and predictable? How, as theorists and practitioners, can
we act as accumulators and curators of such disturbance, leveraging new forms of noise in networked culture? How can
we inject creative and critical noise into dominant cultural signals, obfuscating their "original’ con/in/tent and imbuing
them with new meanings?

Biopolitics/biopower: Genetics (G), Nanotechnology (N) and Robotics (R)

Dr. Olli Tapio Leino

The ancient human urge for dominion (control/power) over all living things re-emerges as simultaneously the promise of
augmented evolution and the threat of the anthropocene. In this context, Foucault’s notions of ’biopolitics” and *biopower’
offer a chance for informed interdisciplinary investigations of what Ray Kurzweil refers to as “the three overlapping
revolutions” of the Singularity: genetics, nanotechnology and robotics. The increasing sophistication of drone warrior
and/or companion robots, micro-medicine and/or CRISPR gene-editing suggest the emergence of customized organisms
and robotic presences (at all levels of scale) both as research vectors and as commodified entities. Can modalities of
increased synthetic control be fused with a revived ethics? In what ways do "biopolitics’ and "biopower’ offer ways to
re-think agency and relations? How does the entropy of current GNR developments alter the problematics of political
rationalities and social governance?

Crypto-Finance

Dr. David Jhave Johnston

Regardless of ideological labels, after most revolutions, oligarchies homeostatically reclaim power. Currently the inter-
national art-market propagates core values through branded artists, mega-galleries, investor collecting, superstar art-fairs,
illicit flows, freeports and tax-havens; recently the peripheries are in flux: gift-economy gatherings, crowd-sourced star-
tups, high-frequency-traders, crypto-currencies, and data-driven virtual trade. What do digitally-networked transactions,
diffusion, exchange and value imply for aesthetic/conceptual interventions? How do emergent economic digital forms
(blockchains, micropayments, etc.), de/re-stabilize ancient inequity? How can mediated art expose the anatomy of finan-
cial power inherent in data flows?

Techno-Sex

Dr. Katrien Jacobs, Dr. Hanna Wirman, Dr. Isaac Leung, Dr. Olli Tapio Leino

Digital extensions of commercial sex toys, computer games that celebrate sexuality, porntubes and VR porn, and inter-
course with robotic entities are examples of how advanced technologies enter private human encounters. Surrounded
by excitement and titillation, as well as fear and anxiety, digital enhancements of human/human or human/technology
sex have created a lively and restless pornosphere. How are techno-sex, womens’ rights campaigns and online sexuality
contributing to the fields and ideologies of social networks? What gender considerations or gender and queer activism
results from globalized tech industries? What is the role of art in exploring the ethics and socio-cultural aspects of these
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changes? Who are the cyber-queers online and offline? Where do reproductive technologies meet robotic partners? And
finally, since techno-sex and the pornosphere in greater China are governed by a battle over civil rights, how do people
and online citizens creatively use them and what are the major issues of social activism?

New Media and Cultural Heritage

Dr. Kimburley Choi

Museums, archives, and other institutions dealing with cultural heritage are increasingly turning into new media for the
purposes of preserving, researching, and disseminating both tangible and intangible cultural heritage. How can new
media meaningfully support scholarly, archival, and educational practices involving cultural heritage? Which cases are
worth special attention to learn from? How does the pervasiveness of social media challenge the screen-based paradigms
in the context of new media in museums? How are recent innovations in immersive display and information visualisation
technologies reflected in the discourse of cultural heritage? How do the historical, social, economical, institutional, and
political complexities of cultural heritage practices map with those of new media technologies, and vice versa? What
kind of creative and institutional strategies appear feasible for dealing with these complexities?
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Abstract

Since the post-war era, a number of artists have been explor-
ing the use of embodied, artificial agents, in parallel to sci-
entific research associated to Computer Science in domains
such as Cybernetics, Artificial Intelligence and Artificial
Life. While notions of adaptation and learning have been
an extremely important component of that research, artists
and media theorists seem to have focused on the concept of
emergence. Whereas emergence offers a rich ground for art-
making, adaptation is an equally important, yet complemen-
tary dimension of it. In an effort to re-position adaptive sys-
tems within the theoretical and practical field of agent-based
artworks, an aesthetics of computationally adaptive artistic
installations is proposed in this article. To do so, I examine
(1) the historical context surrounding adaptive systems; (2)
its relationship with the concept of emergence; and (3) the
aesthetic potential of Machine Learning algorithms by ex-
amining their intrinsic characteristics. An aesthetic frame-
work based on the morphological aspects of the temporal
unfolding of agent behaviors is offered as a tool to compre-
hend both adaptive and non-adaptive behaviors in works of
art.

Keywords

Adaptive Systems, Aesthetics of Behavior, Agent-based
Art, Artificial Life, Cybernetics, Machine Learning, Media
Art Installations.

Introduction

Since the 1960s, media artists have been creating bodies
of work using and/or inspired by computer technologies.
In this article, I am interested in a specific branch of artis-
tic works that make use of artificial agents, which include
works such as Nicholas Schoffer’s cybernetics sculpture
CYSP1 (1956), Ken Rinaldo’s artificial life installation Au-
topoiesis (2000) and Yves Amu Klein’s living sculpture
series. Artist and media theorist Simon Penny calls these
kinds of work “embodied cultural agents” or “agents as art-
works” and integrates them within the larger framework of
an “aesthetic of behavior”, a “new aesthetic field opened up
by the possibility of cultural interaction with machine sys-
tems” [24]. These works are distinct from so-called gen-
erative art which uses computer algorithms to produce sta-
bilized morphologies such as images and sound: their aes-
thetics is about the real-time performance of a program as it
unfolds in real-time in the world through a situated artificial
body.

This paper focuses on a particular facet of this broader
work: agent-based adaptive computational artistic installa-
tions. It argues for an aesthetics of adaptive agents rooted in
the distinctive way behavior morphologies unfold in time.

Among the significantly vast literature that exists in
media theory, art history and STS on the topic of arti-
ficial agency and machinic life in art and science, most
studies focus on related concepts such as embodiment/
situatedness [23, 6], autonomy [5] and emergence [4, 29],
while very few directly address questions of adaptivity and
machine learning.

I hereby wish to fill this gap by proposing an aesthetics
of adaptive agent-based installations. My main objective is
to provide a description of the experiential mechanisms that
are made possible by adaptive behaviors in media installa-
tions by connecting the dots between the scientific perspec-
tives over such systems and the aesthetic effects they afford.
While artistic media installations cannot be separated from
their visual and audio qualities, the focus of my analysis is
on their processual dimension.

This paper is concerned with providing conceptual tools
to support reflection and creation by artists and researchers
engaging with adaptive systems. To contextualize my re-
search, I first present an overview of the history of adapta-
tion from the 1950s onwards, focusing mainly on cybernet-
ics, artificial life, and machine learning, showing their im-
pact on new forms of art. Building upon Cariani’s catego-
rizations of adaptive and emergent systems, Penny’s “aes-
thetics of behavior” and Xenakis’ theory of morphological
evolution, and looking at specific considerations surround-
ing Machine Learning technologies, an aesthetic frame-
work is put forth to understand the evolution of behaviors
through time.

Historical Context

History is imbued with a fascination for human-fabricated
life, from Al-Jazari’s 13th century’s moving peacocks to
Jacques Vaucanson’s digesting duck (1739). A change in
paradigm operated in the post-war era with the advent of
computers which, contrary to mechanical automata, are
uniquely powerful in both their speed and programmatic
capacity. But while often seen as fixed, logic-based sys-
tems, an important strand of research in computer science
rather focuses on their malleable, organic properties, ap-
proaching them as adaptive, self-organized, statistics-based
devices. This section offers an overview of this research
while examining its role in contemporary media art.
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Cybernetics, Perceptrons and Classic Al

The first conceptions of adaptivity in organisms can be
found in the work of early, so-called “first-order”, cyber-
neticians. Norbert Wiener’s notion of control in Cybernet-
ics systems is closely linked to the concept of teleological
or negative feedback. In a system that displays such neg-
ative feedback control, the difference between the goal of
the system and its current outputs is sent back to the inputs,
allowing the system to correct its course; in other words, to
constantly adapt to small changes in its environment. [32]
A key and related concept is that of homeostasis, referring
to the ability of living systems to maintain stability within
an unstable milieu using self-regulation. [3]

Building upon both cybernetician models of the brain [3,
19] and psychologist Donald O. Hebb’s theory of self-
assembling neurons [14], Frank Rosenblatt proposed in the
late 1950s one of the first adaptive connectionist devices,
the perceptron [25], a simplified model of a human neural
network that maps a set of binary data (input neurons) to
a binary output (output neuron) using a layer of paramet-
ric values called weights (representing the synapses) which
are initialized randomly. The training procedure allows the
model to adjust its weights based on a series of example in-
puts for which the expected output is known, using a feed-
back error-correcting mechanism.

The excitement for such connectionist structures which
was growing in the 1950s received a cold shower with the
publication of Minksy and Papert’s forceful critique of per-
ceptrons [20]. By showing that even simple problems are
unsolvable by such linear neural networks, the book put a
halt to the non-symbolic and distributed approach which
had great attention in the field since the 1940s. The fund-
ing switched sides and for two decades, Al research turned
towards the symbolic and heuristic approach pioneered by
Minksy, Papert and Simon, which would later be known as
“classic AI”’ or Good Old Fashioned Al (GOFAI).

Systems Aesthetics

Whereas the impact of the advent of computer science on
Western societies in the 1940s and 1950s has been thor-
oughly documented, often overlooked is how it affected the
artistic world. In 1961, Roy Ascott’s fascination for Cy-
bernetics made him envision a new conception of art as
embodied in interactive systems rather than in physical ob-
jects. As a replacement for “visual art” which has become
too narrow to describe the new paradigm he attempts to de-
scribe, Ascott suggests the name “behavioural art” which
he defines as “a retroactive process of human involvement,
in which the artifact functions as both matrix and catalyst”
whose “structure must be adaptive” with feedback as its
core mechanism [2, p. 128].

Jack Burnham’s “systems aesthetics” echoes Ascott’s vi-
sion of emergent, adaptive, behavior-based art. Burnham
considered how art as an institution could be understood as
a hierarchical system, with artists as its basis being “sim-
ilar to programs and subroutines”, while at the very top a
“metaprogram” constantly rearranges the long-term objec-
tives of art. Key to Burnham’s vision is the conclusion that
this self-organizing, adaptive system does not produce new

objects, but rather new information, embodied in the cre-
ation of works of art [8].

Artificial Life

At the beginning of the 1980s, classic approaches in Al
were still dominating, showing no interest in any form of
biologically-based computation such as genetic algorithms
and neural computation. Nonetheless, two strands of re-
search would come to life in that era, challenging the statu
quo: Artificial Life and Machine Learning.

In the 1970s, chaos theory and complex system theory
had revealed how highly non-linear systems often display
emergent properties, that is, unpredictable behavior as the
result of simple interactions between a large number of en-
tities. Emergence directly challenges the distinction be-
tween human and machine: starting from simple rules, we
can simulate complex and unpredictable behavior on the
computer. This idea is core to the early 1980s apparition of
Artificial Life (ALife), a synthetic approach to biology that
seeks to create “life-like behaviors”. This new “biology
of possible life”, directly influenced by Cybernetics, sup-
plements traditional biological sciences: “By extending the
empirical foundation upon which biology is based beyond
the carbon-chain life that has evolved on Earth, Artificial
Life can contribute to theoretical biology by locating life-
as-we-know-it within the larger picture of life-as-it-could-
be.” [18, p. 1]

Like Cybernetics in the 1960s, the field of ALife would
open up a whole new territory for artists. New media the-
orist Mitchell Whitelaw remarks that ALife is an area of
experimental science which is less preoccupied by observa-
tion and representation than it is by intervention and action.
Tracing through the interests for synthetic life in art history,
he hypothesizes that “a-life art” might just be the latest ad-
dition to “a modern creative tradition that seeks to imitate
not only the appearance of nature but its functional struc-
tures” by using or appealing to technology. ALife might
then just be the true destiny of art and the realization of
Jack Burnham’s vision of a “living, cyborg art form”. [31,
p. 19]

Machine Leaning

In parallel, part of the people in the AI community had be-
come interested in questions of learning systems [17, p.
275], paving the way to the institutionalization of a new
research field within Al that would employ mathematical
models to classify and make predictions based on data or
experience rather than on logical rules.

At its beginnings, the new field of Machine Learning was
still mostly based on symbolic methods such as decision
trees and logic. But in mid-decade, a major breakthrough
would suddenly bring connectionism back on the scene as
David E. Rumelhart, Geoffrey E. Hinton and Ronald J.
Williams proposed an algorithm known as backpropaga-
tion to train a multi-layer perceptron (MLP) [27], a model
which consists in stacking several perceptrons on top of
each other in interconnected layers. Each layer projects the
previous layer’s outputs using a non-linear threshold, cir-
cumventing the main caveat of perceptrons as pointed out
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by Minsky and Papert: their inability to separate non-linear
data [20].

The revival of connectionist adaptive systems in the
1980s irremediably changed the field of Machine Learn-
ing, moving it away from logic towards statistics and
biologically-inspired methods. In particular, the field of
neural computation would gain impetus. In 1987 took place
the first Conference on Neural Information Processing Sys-
tems (NIPS) took place, bringing together researchers inter-
ested in connectionist approaches from both neurosciences
and computer science. It would become, over the years, the
most important conference in the field of Machine Learn-
ing.

Adaptation and Emergence

Emergence has been widely studied by scholars interested
in questions of artificial cognition and living systems. It
is often associated with self-organization, such as in AL-
ife, Cybernetics and Connectionism. However, emergence
also evokes an idea that somehow goes beyond the auto-
mated configuration of a system: the generation of nov-
elty. [29] Within an artistic context, emergence promises
to spawn unforeseen patterns and to surprise even its own
designer. [12]

Peter A. Cariani has contributed a stimulating ontol-
ogy of artificial systems that establishes a clear relation-
ship between adaptation and emergence in Cybernetics sys-
tems [9]. Differentiating Cybernetics devices on the basis
of their adaptive qualities, he identifies three kinds of such
systems: formal, adaptive and evolutionary. Formal de-
vices are purely (formal-computational) or partly (formal-
robotic) symbolic apparatus that respond to a fixed set of
instructions and are thus non-adaptive. Adaptive systems
are capable of adapting their computational structure based
on experience but are limited by their fixed semantical com-
ponents (sensors and effectors). Machine Learning systems
and even adaptive robotic agents are part of that category.

Finally, evolutionary devices are those that are able to
adaptively construct their own sets of sensors and effec-
tors. [9, p. 132] This last category can be refined by con-
sidering systems that have adaptive semantics but a non-
adaptive syntactic part, such as the immune system. Gen-
eral evolutionary devices are those that are both adaptive
and evolutionary, in other words that display both seman-
tics and syntactic adaptiveness, and there are plenty of ex-
amples of such systems in the biological world. The main
“advantage” of evolutionary devices as compared to adap-
tive or formal systems lies in their ability to generate nov-
elty, which Cariani directly associates with emergence (p.
148).

Cariani uses  emergence-relative-to-a-model  (or
“observer-centric emergence”) to integrate adaptation
and emergence in a comprehensive framework. First
developed by theoretical biologist Robert Rosen, it defines
an emergent event as “a deviation of the behavior of the
physical system under observation from its predicted
behavior” (p. 30). In other words, emergence comes from
the fact that since we dispose of only a finite number of
observable dimensions whereas the universe contains a
potentially infinite number of attributes, it follows that our

models of the world are always incomplete accounts of it.
(p.- 157)

The taxonomy of adaptivity at the core of Cariani’s the-
ory can now be attached to the emergent qualities of a sys-
tem’s behavior:

When the behavior of the physical system, in this
case the device itself, bifurcates from the behavior of
the model, another model will have to be constructed
which will capture subsequent behavior of the physi-
cal system/device. (p. 158)

This “bifurcation” from the model’s behavior is thus, ac-
cording to Cariani and Rosen, the locus of novelty emer-
gence in the agent’s behavior. That emergence is realized
by the agent through its adaptive capabilities, either syn-
tactic, semantic, or both. Thus, one could say that adap-
tivity is the means by which emergence is realized. In that
context, adaptivity is seen not just as a way for systems to
self-organize but as a necessary condition for creativity.

Cariani’s framework provides useful tools to think about
adaptation and emergence. However, his perspective is that
of a cognitive scientist, not an artist, hence it is limited
when applied to works of art. Expanding upon Cariani’s
work, Joan Soler-Adillon has developed an extensive aes-
thetic framework to understand interactive artworks that
make use of emergent systems [29]. This analytical tool
is rooted in the distinction between two forms of emer-
gence: self-organization emergence (SOE) — which is re-
lated to works in Cybernetics and ALife — and Generation
of Novelty Emergence (GNE) — which is directly connected
to Cariani’s emergence-relative-to-a-model.

But Soler-Adillon’s aesthetics of emergence is specific to
the case of interactive works and is thus, at best, imperfectly
applicable to the case of adaptive systems. Adaptation
presupposes a form of self-organizing emergence through
which the agent will adapt the structure underpinning its
behavior. As we have seen, it also provides an anchor point
for understanding novelty generation, being the process by
which emerging-relative-to-one model is achieved.

Furthermore, whereas emergence is often associated
with living systems, it is certainly not a sufficient condition
to life, as there are many non-living systems that can be
described as emerging, such as weather or cosmic phenom-
ena. In other words, emergence can happen independently
of any kind of agency. But as it presupposes an agent whose
behavior allows it to evolve in the environment, I posit that
adaptation brings us one step closer to aliveness. When
brought into the arts, it promises to generate behaviors that
are more “lifelike” and perhaps, also, closer to more com-
plex forms of life such as the brain, in line with the life-
imitating artistic tradition underscored by Whitelaw. [31]

With that in mind, in the coming sections, I examine the
aesthetic potential of Machine Learning techniques. Com-
bining Simon Penny’s “aesthetics of behavior”, Cariani’s
ontology of adaptive and emergent systems and Xenakis
and Di Paolo’s study of morphogenesis, I suggest a frame-
work to think aesthetically about adaptive and emergent be-
haviors rooted in their evolution in time.
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Machine Learning Aesthetics

Cybernetics-style adaptive systems evolved through the
1980s onwards into the science of Machine Learning,
bringing together a vast multitude of approaches ranging
from statistics, stochastics and Bayesian logic to neural
and genetic computing, under a common research program
within Al. Machine Learning explores algorithms that are
able to make inferences and predictions about the world by
looking at large quantities of data.

These techniques were, of course, never intended to be
used for artmaking. Still, anyone looking at an agent tenta-
tively trying to balance an articulated pole [30], achieving
acrobatic stunts with a toy helicopter [22] or finding new
ways to play Pong [21] can assess to the aesthetic quali-
ties of these performances. But what are the dimensions
of Machine Learning algorithms that can be exploited for
artistic expression, and how can they be utilized as such?
To approach that question, let us look at the fundamental
characteristics of learning methods and explore ways they
can be harnessed for art creation.

A Machine Learning algorithm comprises four compo-
nents: (1) the category of task one is trying to solve; (2) the
model used to address it; (3) the loss function against which
the model is trained; and (4) the search or optimization pro-
cedure. These items represent dimensions of a learning sys-
tem which all influence its outcomes in terms of efficiency,
but also — and this is, of course, what should interest us the
most here — relatively to the aesthetic effects it affords.

To these elements, we need to add a key component of
Machine Learning: the data that is fed into the system. This
comprises the choice of inputs and outputs and the distri-
bution from which the examples are taken. In a real-life
setting, all these elements can be understood as the context
in which the learning agent is situated, including both the
observables and hidden variables that form its environment.

Tasks

The field of Machine Learning is divided in three sub-fields,
corresponding to three different classes of problem: su-
pervised learning, unsupervised learning and reinforcement
learning.

Supervised learning (SL) — the most common category
— concerns the problem of predicting an output associated
with a certain input data, based on a dataset containing ex-
amples of data points with expected target response (typ-
ically hand-labelled by humans). Unsupervised learning
(UL) refers to classes of problems where there are no pre-
cise outputs that need to be predicted, typically referred to
as “unlabeled data”. Rather, the algorithm needs to learn
“something about the data distribution”.

Reinforcement learning (RL) tries to address problems
involving an agent that tries to take actions in an environ-
ment in order to maximize its reward over time. [30] The
agent learns by taking actions and receiving positive or neg-
ative feedback from the world through rewards. A reward
is a single-value information given to the agent in response
to his state or actions. In line with Holland’s definition of
adaptation, the goal of a reinforcement learning agent is to
modify its inner structure in order to maximize its perfor-
mance — represented as the rewards it collects over time —

as it evolves in the environment. [15]

While RL seems to be the most adapted to agent-based
installations, it has been scarcely used in practice. One of
the few examples is the installation/performance work N-
Polytope: Behaviors in Light and Sound After lannis Xe-
nakis created by Chris Salter in collaboration with Sofian
Audry, Marije Baalman, Adam Basanta, Elio Bidinost and
architect Thomas Spier, in which RL is used to simulate
bursts of light “chasing” one another along the cables that
form the structure.

One of the most widespread ML techniques used in such
pieces involve Genetic Algorithms (GAs) which are a form
of Supervised Learning. In Karl Sims’ 1997 installation
Galdpagos, a series of twelve computers each show a single
virtual 3D organism whose morphology and movements
are the phenotypic outcomes of a digital genotype. Visi-
tors supervise the evolution of the organisms by selecting
the ones they prefer, directly impacting the next generation
of artificial beings [28].

Self-Organizing Maps (SOM) are a kind of neural net-
work used in Unsupervised Learning tasks which have also
been abundantly used in works of art. Many of Yves Amu
Klein’s Living Sculpture works make use of them, such as
Scorpibot and Octofungi [16]. Nicolas Baginsky uses a
similar approach in The Three Sirens, a robotic music band
who plays improvisational rock music: the guitarist and the
bassist use SOMs to direct their actions, playing live mu-
sic in response to the sound environment they generate in
real-time.Finally, artist Ben Bogart’s Context Machines use
SOM as part of image-based installations that play on the
questions of memory association and dreaming [6].

All three approaches can be mixed together, as well as
with non-adaptive components. Zwischenrdume is an in-
stallation by artist Petra Gemeinboeck and computer sci-
entist Rob Saunders that features robotic agents that are
“sandwiched” between the gallery wall and a temporary
wall. Each one of them is equipped with a motorized sys-
tem that allows it to move vertically and horizontally, cov-
ering a specific region of the wall, a puncturing device that
allows it to make holes through the surface, as well as a
camera and a microphone for sensing the environment. The
system allows the robots to extract features from the camera
and from the audio signal, combining these informations
into a system that mixes SOMs to detect similarities be-
tween images and a RL program that tries to “maximise an
internally generated reward for capturing ‘interesting’ im-
ages and to develop a policy for generating rewards through
action” where the level of interest is based on a measure of
“novelty and surprise” where “‘novelty’ is defined as a dif-
ference between an image and all previous images taken by
the robot” and “‘surprise’ is defined as the unexpectedness
of an image within a known situation” [13, p. 217].

Components of a Machine Learning Algorithm

Machine Learning algorithm can be qualified by the inter-
operability of three constituents: the model, the optimiza-
tion procedure and the evaluation function. The optimiza-
tion process gradually improves the model based on its per-
formance over the evaluation function [1, pp. 35-36].
Models in Machine Learning refer to the computational
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structure that gets modified through learning. The best way
to think of a model is as a function that tries to approximate
as close as possible a distribution of data, based on a sample
of that distribution (the dataset). The model contains free
parameters that will be adjusted by the training algorithm,
such as the “weights” or “synapses” in a neural network.

Models are the object of important debates in the field
of Machine Learning, being the defining flagships of dif-
ferent research strands. However, when it comes to artistic
works, they are possibly the least explored dimension, as
most adaptive artworks involve either GAs or SOMs. This
is likely because scientists and artists have different goals
and expectations: an apparently small improvement in the
performance of a model can be seen as revolutionary from
a scientist’s perspective but will not change much how art-
work is experienced.

Nonetheless, there are at least three ways in which mod-
els can affect artistic outcomes. First, the nature of the
model is often an important part of the concept of a piece:
the imaginary space deployed by neural nets differ from
that of evolutionary computation or decision trees. The sec-
ond way is the kind of artistic “hijackings” a model can
allow because of its nature. For example, in the outdoor
installation Vessels (2015), a GA is used as ways for a com-
munity of water-dwelling robots to share their personalities,
evolving a kind of family resemblance. The third process
by which models can impact artistic works is more subtle
and has not been the object of much analysis. It has to do
with the fact that, indeed, different models will yield, or
afford, different kinds of behaviors. The types and vari-
ety of behavioral strategies that the model allows, and the
“smoothness” — or “abruptness” — in the evolution of these
strategies during learning, are examples of how models can
affect agent aesthetics.

The optimization procedure — also called search or train-
ing algorithm depending on the context — changes the pa-
rameters of the model in an attempt to improve its responses
over time. Different kinds of such procedures exist, each
with their own advantages and domain of application, al-
though most are deeply tied to specific models. For ex-
ample, there is a vast amount of research on training al-
gorithms for neural networks, using different optimization
approaches such as gradient descent (backpropagation), ge-
netic algorithm, and simulated annealing.

The evaluation function measures the performance of the
model on its task. In both Supervised and Unsupervised
learning, it is usually referred to as the loss function or cost
function. In a classification task, for instance, the category
predicted by the model given an example is compared to
the expected target category: the more the model misses the
target, the larger the loss. In RL, the evaluation function is
called the reward function, while in GAs, it corresponds to
the fitness function.

Among the three dimensions of a Machine Learning al-
gorithm, the evaluation function is probably the one that
is the most readily useable for authoring. This is because
it has been designed specifically for the purpose of bring-
ing a human input into the equation. Models and optimiza-
tion procedures are meant to be rather agnostic: the evalua-
tion function determines the kind of “problem” one tries to

solve.

Artists can play with evaluation functions and look at
how the agent responds. An evaluation function can also
be learned or attributed by another agent. Finally, evalua-
tion functions can be interactive, with either the artist or the
audience replacing the function by directly giving an eval-
uation of the system’s performance. In the case of evolu-
tionary computation, this technique is known as Interactive
Genetic Algorithm (IGA), an approach first proposed by
Richard Dawkins [10]. Sims’ Galdpagos is a most famous
example of using IGAs in an interactive installation [28].

Another example is the ‘“chasers” algorithm in n-
Polytope, which simulates agents moving across the in-
stallation’s cables using a RL algorithm combined with
an MLP. Each cable represents a one-dimensional “world”
with twelve (12) discrete locations/cells. At any specific
moment in time, an agent occupies one and only one of the
twelve cells and can choose to either stay in place or move
to one of the adjacent cells. The only information (observa-
tion) the agent receives is the distance (in number of cells)
between itself and the next agent, in both directions. The
agents’ positions are represented by lightening the corre-
sponding LED on the cable.

The reward function is the sum of three different com-
ponents: (1) fouch rewards (or penalizes) the agent for be-
ing on the same spot as another agent; (2) move rewards
the agent for moving in a given direction (and punishes
it for going the opposite way); and (3) stay rewards the
agent for staying put (and punishes it for moving). By play-
ing with these parameters, different behaviors can be pro-
moted, such as prey, predation, movement, and collision
avoidance.

Data

Data is an often overlooked, yet crucial dimension when
thinking about adaptive behaviors, especially in an artistic
context. There are practical concerns when dealing with
data encoding and challenging issues that arise when deal-
ing with high dimensional spaces, such as is the case with
image or speech recognition, which are largely beyond the
scope of this dissertation.

The first things to consider are the kinds of inputs and
outputs that will be fed into the system, in other words,
what the agent will be able to observe and how it will be
able to respond to these observations. In order to be effec-
tive, these inputs and outputs need to be carefully chosen to
afford the kind of experience the artist has in mind. More-
over, there needs to be a way for the agent to make infer-
ences, otherwise no learning will happen. For example, a
system that can only detect light cannot be asked to learn
about the sounds made by visitors.

Second, it is self-evident that the data distribution from
which the examples are picked has an important influence
on the reactions and establishment of the system’s behav-
ior. One of the most dreaded issues in Machine Learn-
ing is overfitting, a problem that arises when a system es-
timates “too perfectly” a specific dataset, thus becoming
less efficient at making predictions on unseen samples (ie.,
taken outside of the training dataset). While overfitting is
a plague for data scientists, it might actually be exploited
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creatively by artists, by hand-picking data (such as by cre-
ating a constrained environment) to encourage a specific
response in the system.

Morphologies of Behavior

The temporal dimension of agent behaviors is charged with
aesthetic potential. Existing taxonomies of cybernetics sys-
tems have mainly focused on their relational and structural
aspects [26, 9]. In this section, I propose an ontological
frame that focuses on the aesthetics of agent behaviors as
they unfold in time.

The “zero-degree” of that categorization is the “behav-
ioreness” of the system, that is, whether it should be con-
sidered to have a behavior or not. The initial differentiation
criterion, I argue, lies in the structural capacities of the sys-
tem, more precisely in the existence of an internal state.
Stateless devices are akin to mathematical functions: their
outputs/actions only depend on their inputs/observations.
By design, they are incapable of accumulating experience.

Such systems are known in the field of digital media art
as mappings. Their widespread popularity is evidenced by
the prevalence of data-flow softwares such as Max/MSP or
PureData, often appearing under names such as “visuali-
sation” or “sonification”. In his critique of the hegemony
of mapping in interactive arts, artist Marc Downie argues
that its apparent generality, which is often seen as an ad-
vantage, actually makes it ineffective and sterile, acting as
“a normative idea” of how “numbers get transformed into
numbers”. [12, p. 17]

Devoid of any kind of autonomy and agency, mapping-
based devices are behavioreless, their conduct relying al-
most entirely upon the data fed into them. Whatever sense
of aliveness associated with them truly lies in the system
that generates this data, be it a human performer or a nat-
ural phenomenon. Their statelessness imprisons their “per-
formance” into the instant: their world, if they have any, is
a succession of independent moments. They are, in other
words, zero-order behaviors (ie., “nonbehaviors”).

Agent-based systems, which are the focus of both this
and Downie’s dissertations, are behaviorful in their ability
to extend their world into the past through the use of some
kind of inner structure. These stateful devices possess some
sort of “memory” (whether it is discrete, continuous, long
or short) which is modified by their interactions with the
environment. In other words: their past experiences influ-
ences their present actions (at least within a certain time
window).

This statefulness, which implies some kind of structure
or trace, can be found in a vast variety of computer pro-
grams. For instance, formal devices as defined by Cari-
ani can possess states, typically recognizable in computer
code as named variables of different types (ie., booleans,
integers, floats), however these syntactic components are
fixed. Behaviors generated by these systems are thus bound
within a certain domain. Hence, while its response to sen-
sory data may change depending on context, the agent’s
behavior itself does not change through time: it will, inex-
orably, come to repeat similar patterns after a while. We
will thus refer to these conducts as first-order behaviors.

To understand this idea better, consider how a behavior

can have a certain, recognizable morphology that exists in
a domain different from other forms of non-computational,
“stabilized” media, so to speak, such as image of video,
or even, as I explained earlier, real-time mappings such as
sonifications or visualizations. The shape of a behavior is
parameterized by the sensors, effectors and processing ca-
pacities of the system that generates it, and evolves within a
certain space-time territory. Morphology and morphologi-
cal processes have been used to describe time-based behav-
iors in the writings of contemporary music composers such
as Tannis Xenakis and Agostino Di Scipio [33, 11].

Because of their inability to generate new forms and/or
to transform their own form, I argue that the behavioral
morphologies produced by formal, rule-based systems, are
viscerally different from those produced by adaptive and
evolutionary agents. The latter produce second-order be-
haviors or “metabehaviors”, which involves the coming-
into-being, and possibly transformation, of their own (first-
order) behavior. They therefore exist in a “different time”
than their formal/fixed counterparts, which in turn affects
the overall aesthetic effect they are allowed to engender.

I propose to use the concepts of morphogenesis, mor-
phostasis and metamorphosis to further characterize the
different processes by which behavioral morphologies ex-
ist, emerge and/or change over time. These notions are re-
lated, each in their own way, to ideas of emergence, self-
organization, self-regulation, novelty and autonomy. As the
focus on processes related to forms, they seem particularly
appropriate to support an aesthetics of behaviors.

Morphostasis refers to the process whereby a behavior
hovers around a stable state of being. While they might
look like they are changing when considered over a certain
period of time, morphostatic behaviors quickly exhaust the
space of dynamic patterns they can generate and start ap-
pearing repetitive. These behaviors are immutable: they
stay constant through time.

Morphogenesis is the mechanism by which emergent be-
haviors develop their form in a continuous manner. Only
adaptive and evolutionary devices, which are capable of
self-organization, are able to support morphogenetic behav-
iors. The category implies the production of new proces-
sual morphologies through a system’s interaction with the
world.

Metamorphosis is intimately related to morphogenesis
and refers to the process by which behaviors change from
one shape into another. In essence, it should be under-
stood much like its everyday usage, that is, as an outstand-
ing transformation in the demeanor of a person or other liv-
ing being. The two main dimensions of metamorphosis are
(1) the metaboly, that is, the magnitude of the transforma-
tion undergone by the behavior; and (2) the speed at which
the behavior transits from one form into the other.

Consider the evolution of robotic behaviors in Vessels.
When the robots are first started, the DNA in which their
behavior is rooted is initialized randomly, resulting in very
diverse “personalities”. Within the scope of an hour, they
evolve towards a collective behavior (morphogenesis) into
which they stabilize (morphostasis). But as time goes and
as the environment changes (weather, ambient light, distri-
bution of robots accross the space) they also modify their
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behaviors, slowly adjusting to the new conditions (meta-
morphosis). Change happens in two different ways. First,
in a very specific, personalized, yet slow way, where each
robot adjust its personality based on its own reading of the
environment. Second, at a regular rythm (about one per 2-3
minutes), a random robot will become a “hub” and call the
other robots, promoting rapid adaptation to its own person-
ality. These two mechanisms interoperate in the making of
the global aesthetic experience of the piece.

These aspects of an agent’s performance should be seen
less as hard-cut categories but rather as conceptual tools
for describing second-order processes of behavior forma-
tion. For example, from that perspective, both formal sys-
tems as well as self-regulated devices such as early Cyber-
netics systems [3], or pre-trained machine learning algo-
rithms, produce purely morphostatic behaviors. However,
they are distinctive in the kinds of first-order, repetitive
patterns they produce, which are related to their different
structural and processual properties, as highlighted before.
Importantly, most agent-based adaptive installations bring
together a mixture of different systems, staging different
kinds of zero-, first- and second-order behaviors, intertwin-
ing phases of morphological stasis, genesis and transforma-
tion intervening at different rates.

At the opposite end of the spectrum, some morpho-
genetic systems freely move from one behavioral embod-
iment into another, constantly metamorphosing, never fully
coming into being. These systems are often referred to as
“generative”: they evolve behaviors regardless to their fit-
ness or value. [7]

Adaptive processes, on the other hand, transform their
morphologies in relationship to a usually indeterminate
“optimal” behavior which they try to approach and match.
Adaptation, like intentionality, requires an object: systems
do not just adapt, they adapt fo something. Their expe-
riences affects their inner structure so as to improve their
prospective performances. In other words, their past feeds
their futurity.

Typically starting from a state of pure randomness, adap-
tive agents run through a learning process of morphogen-
esis where they progressively and asymptotically modify
the shape of their behavior to better perform in relation-
ship to the cost/fitness/reward function. When they reach
their final form, they enter a state of morphostasis, exploit-
ing the stabilized, learned behavior which they converged
to. Some adaptive systems have the ability to depart from
this crystalized demeanor, either as a result of an internal
intentionality, or as a response to environmental changes
that require drastic adjustments to their performance. Fig-
ure 1 compares the temporal evolution of different kinds of
behaviors.

The aesthetic experience of these behaviors is dependent
on a number of factors. The ratio between the magnitude
of change and the time period necessary to perform it dur-
ing metamorphosis (which in the case of machine learn-
ing systems is directly related to the learning rate) can be
used as a measure of intensity. Abrupt, fast transformations
can bring a sense of astonishment or angst in the recipient,
while noticeable changes that are more spread-out might
activate feelings of curiosity or anxiety. An important chal-
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Fig. 1: Example temporal evolution of different kinds of be-
haviors: (1) first-order behavior; (2) adaptive behavior con-
verging into morphostasis; (3) adaptive behavior running
through different phases of metamorphosis and morphosta-
sis; (4) non-adaptive second-order behavior (generative).

lenge in designing interactive media experiences is to learn
how to play with these parameters to generate the desired
effects in the audience.

Conclusion

In this article, I have examined adaptive behaviors in em-
bodied agent-based artworks from an aesthetics perspec-
tive. After contextualizing adaptive systems historically in
both science and art, I examined Cariani’s theoretical fram-
ing of emergent and adaptive systems as an approach to
aesthetic understanding. An insider’s view over Machine
Learning algorithms was used to outline intrinsic features
of such systems that can be harnessed for art practice. The
temporal aspect of adaptive behaviors was finally examined
through the elaboration of an ontology based on morpholo-
gies.

Marc Downie explains that emergence is problematic in
artistic creation when contrasted with the question of au-
thorship. He argues that emergence-based approaches try
to avoid the question of authorship altogether by trying to
create processes that work by themselves, without human
intervention. However, despite decades of efforts, we are
still waiting for the advent of higher-order emergent artifi-
cial life structures. [12, p. 29]

As T argue, the process by which emergence-relative-to-
a-model realizes itself is adaptive in nature. Hence, Ma-
chine Learning offers a set of tools to navigate in the de-
velopment of emergent behaviors by providing concrete
ways to achieve authorship, such as playing with models,
datasets, and evaluation functions. I hope that the concep-
tual tools that I developed here might be useful to artists and
researchers who are working with self-organizing, agent-
based systems.
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Abstract

Many age old assumptions and practices are coming into
question, long held views about nature, human nature,
about the definition of life are being re- examined and in
many cased abandoned in what has been termed, the
emerging BioTech Century™. The proliferation of new
technologies and media, advances in biotechnologies and
genetic engineering are provoking a re-examination of
the constitution of the terms “nature”, “human” and
“machine”. Subsequently, the re- examination of these
“essential” categories are likewise reshaping notions of
self, society and other, and provoking some new and
potent configurations of what constitutes life. One
boundary to be breached in addition to
organism/machine  is  the  distinction  between
animal/human. Current developments in biotechnologies
- xenotransplantation, michrochimerism — suggest that
biology does matter and that the machine/human
coupling is expanding into the machine/human/animal
hybrid. In this paper | would like to explore a more
thoughtful awareness of the complicated connections
between bodies -human, animal, machine, and material
bodies. I will look at some early examples of human-
animal hybrids and then discuss an interactive and
Kinetic sculptural art project entitled Pelt (Bestiary) that
explores some of these ideas. In Pelt (Bestiary) | wanted
to give digital technology back its pelt. To bring the
bestial and the messiness of the world back into the
realm of digital technology; to continue my work in
grounding the digital experience in the material realm.

Paradoxical Bodies: Animal Human
and Machine Hybrids

The proliferation of new technologies and media,
advances in biotechnologies, and recent work in ecology
and materialism are provoking a re-examination of the
constitution of the terms “nature”, “human” and”
machine”. Subsequently, the re-examination of these
"essential” categories are likewise reshaping notions of
elf, society and other to include other non-human forces.
For some this has been cause for a re-entrenchment of
Cartesian or humanist ideals and a re- inscription of
familiar cultural narratives in these new domains. But
new technologies and media also have the potential to
challenge traditional assumptions in interesting and
unique ways and to provoke some new and potent

configurations.

One of these new configurations come from the
fields of Artificial Life. Artificial Life is a term assuming
a new importance in light of research in emergent,
intelligent behaviour among complex systems, networks
and machines. Artificial Life advocates for an
evolutionary, materially based, context driven model, a
model that understands intelligence from the perspective
of systems that are physically embodied in the world: in
other words, in complex and changing environments.

This model, often termed “bottom up”, is a
strategic term and differs significantly from the
hierarchical approach of traditional or classical Artificial
Intelligence which focuses on the idea of representation
of the world rather than action in the world. Artificial
Life’s approach of situated, adaptive, reactive and
embodied systems provides a unique model that takes
into account and responds to the post- millennial climate
of accelerating technological change and its attendant
social and political change, while raising provocative
questions around issues or representation, simulation,
and the uncanny persistence of antiquated cultural
narratives in these new fields, narratives of
transcendence, of the separation and privileging of mind
over matter. Based in keen observation of animal and
human perceptions, actions and cognition, it represents a
new model for approaching art and life that is not
human-centred nor anthrocentric. This concept of
emergence - of behaviours emerging out of their own
accord based on simple rules and interactions in a
dynamic environment counters the model of the discrete,
sovereign body. The Western notion of the individual
who functions as a discrete entity, contained by the
impermeable boundaries of the skin. In this view, as
Margrit Shildrick states, "the body is reduced to the
status of personal property, to be modified at will: cut
up; supplemented by prostheses; or have its part replace
by organic material from other bodies."[2]

All of these questions have the potential to
challenge the humanist litany of dualities and the view of
a technological telos — technological research as an
inevitable, evolutionary march forward. The French
philosopher Michel Serres suggests that humanity should
make a new nature contract to replace the old outdated
social contract. As many scientists are increasingly
becoming farmers and bio materials and reproductive
technologies are creating new hybrids, perhaps a new
contract could be one of integration rather than
subjugation[3]. It is interesting to note that the cow and
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the pig are among the animals most compatible with
human beings for transplants and gene transfer
technology. For example, the porcine heart valves
commonly used in humans - surgeons have been able to
transplant heart valves from pigs into patients for more
than two decades. Made from the animal tissue of
specially bred pigs, the prosthetic valve is mounted on a
sewing ring made of metal or plastic, sheathed in a knit
fabric (usually Dacron or poly-tetr-fluor-ethylene),
which is sewn into the orifice of the natural valve.
Another area is xenotransplantation that is the transfer
of living cells, tissues and or/or organs from non human
animal species into humans.

In this paper | am trying to explore a more
thoughtful awareness of the complicated connections
between bodies - human, animal, machine, and material
bodies. For political theorist, Jane Bennett, agency
emerges as the effect of arbitrary configurations of
human and non-human forces. She suggests that agency
is distributed and not the sole domain of humans and
asks us to consider the vitality of non-human forms[4]. |
will speak about an ongoing project that | have been
working on entitled, Pelt (Bestiary), that touches on
some of these ideas.

Representations of aberrational human forms
are common to all cultures and all historical periods. But
excessive bodily hair as the iconographic convention of
otherness is specific to European culture. While notions
of the ‘monstrous peoples’ have been perpetuated from
classical times through the Middle Ages - both
Herodotus in his Historia, 5th Century BC and Augustine
in Alexandrine Legends describe the species in detail,
but prior to thel2th century, no accounts exist that
describe these wild or monstrous men as covered with
hair. The wild man remains a European invention,
essentially conforming to the inner nature of Western
culture. Hairiness is the visual cipher bestowed unto the
wild man.

Fig 1. The Flight in the Forest, ¢ 1500, Hans Burgkmair
©wikipedia commons

Typically the wild men were social outcasts,
agents of evil, savagery, representative of the 'other'. The
wild man is a mythic creation literary and artistic
invention who differed from man mainly in his thick coat
of hair that left only his hands and feet and face exposed
with female breasts. The wild man served as a
counterpoint to accepted norms and standards of conduct

in society, and was considered aberrant and a symbol of
suppressed sexuality. The Wild Man represented the
uncivilized in fearful, physical reality. He was the
embodiment of Medieval fear and his terrifying nature
made hi the focus of a wide range of anxieties and the
scapegoat for unexplained calamities and quirks of
nature, everything from failed crops to premature deaths.
In this image, The Fight in the Forest by Hans
Burgkmaire, the Wild man is depicted covered in hair.

s |

Fig 2. Moors and Wild Men in Battle, ¢ 1431
©www.mfa.org

And in the 15th century German Tapestry, Wild Men and
Moors, we see a double 'othering'. In this series of
tapestries the wild men are depicted as serving the 'good’,
a rare depiction, by killing animals and humans, in this
case, the Moors (in the middle ages this meant Muslims
of Arabic and Berber descent).

Hair is a unique material, existing
simultaneously inside and outside of the body, a liminal
site between the internal and external, the private and
public realms, a material that is both alive and dead
(alive inside the body and dead outside of it). It is an
inescapable reminder of our animal nature and highlights
the often conflicted responses we have to that
association. In the West, hair has historically been
associated with the primitive, the inferior, the bestial and
the highly sexual

Fig. 3 The Assumption of Mary, ¢ 1490-92, Tilman
Riemenschneider ©National Bayerisches Museum

In this beautiful medieval limewood sculpture
of the Assumption of Mary Magdalene (c1490-92) by
Tilman Riemenschneider, we see the penitent prostitute's
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legs completely covered with a soft down of hair,
meticulously carved in the hard wood.
An abundance of hair is also connected with physical
and sexual prowess concurrent with intellectual and
spiritual deficiencies. An Elizabethan proverb, "Bush
natural, more hair than wit," suggesting that an
abundance of hair is an indicator of stupidity. Later, a
10th century study by Giovanni Battista Moraglia
compared the bodily hair of prostitutes with other
women. He came to he conclusion that both very thick
body hair and more than the usual amount of down on
the face were indicators of sexuality[5]. And in Angela
Carter's compelling story, "The Tiger's Bride", she
highlights the erotic element of hair. In this
contemporary retelling of the fairy tale Beauty and the
Beast, hair is linked to sexual awakening. Beauty's return
to the Beast in this version can be interpreted as Beauty's
self conscious acknowledgement of her desire as a sexual
being.

He dragged himself closer and closer to

me, until | felt the harsh velvet of his

head against my hand, then a tongue,

abrasive as sandpaper. 'He will lick the

skin off me!" And each stroke of this

tongue ripped off skin shining hairs.

My earrings turned back to water and

trickled down my shoulder; I shrugged

the drops off my beautiful fur. [6]

Contrarily, contemporary science fiction tends
to depict the cyborg — the hybrid of the machine and the
human — as hard, hairless, dry bodies.

Fig 5. Child Robot, Hiroshi Ishigurothe, 2011
© Ars ELectronica

In contrast, contemporary robot prototypes
offers another approach. (I am not sure which one is
more frightening.) This four foot 4' child robot with a
bio-mimetic body, built by Hiroshi Ishigurothe at Osaka
University in Japan is also still firmly rooted in the
human as model for life. As does the Geminoid F, a life
like female robot, also created by Ishigurothe at the
Osaka University. (And clearly not just any human but a
young, fit, idealized female).

Fig 6. Geminoid F, Hiroshi Ishigurothe, 2015
© Getty Images

Fig. 7 Pelt (Bestiary), Ingrid Bachmann 2012-14
©Ingrid Bachmann

In the project, Pelt (Bestiary) | wanted to
explore the potential of a new hybrid life form. | have
often had the sense that technology is naked, that is has
drifted from its animal roots. In Pelt (Bestiary) | wanted
to give digital technology back its pelt. To bring the
bestial and the messiness of the world back into the
realm of digital technology; to continue my work in
grounding the digital experience in the material realm.

It involved the creation of textile and other material
surfaces that change their form in response to external
stimuli. This stimulus includes touch, proximity,
movement, temperature, or sound. The project is similar
to one’s “hair standing on end”. When humans become
excited or frightened, the arrector pili muscle at the base
of each hair follicle contracts, resulting in the hairs on
the body quite literally stand straight up. .

In this project | want to give technology back its pelt, to
reintroduce the animal, the bestial back into technology,
to explore the disruption of boundaries between
human/animal/machine  to create new hybrids and
problemmatize the cultural and historical distinctions

@

Fig. 8 Pelt (Bestiary), Ingrid Bachmann 2008-12
© Ingrid Bachmann
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between animal/human/machine. It consists of six still,
Kinetic and interactive sculptures. Some react to human
presence, some ignore human presence and others move
of their own accord. On the walls, are large scale
portraits, drawn in charcoal of the beasts. We look at
them, they look at themselves and each other.

Fig. 8 Pelt (Bestiary), Ingrid Bachmann 2008-12
©Ingrid Bachmann

Their surface is made of a tufted neo-prene rubber, a
surface that | hoped would be simultaneously attracting
and repellent. A surface that mimics natural fur or hair,
but one that is clearly synthetic.

After years of working with interactive media |
became | wanted to see how subtle | could make
interactive and kinetic works and yet have them still be
engaging. | became tired of the spectacle, the one-liner
action-reaction dynamic of interactivity. | have always
been interested in the idea of tender or even pathetic
technology, to use technology for ends that are not
productive in the usual sense of the word.

I am currently working on the next generation
of the beasts, they will be more hybrid in material, have
more autonomous movement, and may be partially
dependent on mechanical aids. Automatons that are not
at our (human) service. | wanted to generate a more
thoughtful awareness of the complicated connections
between bodies human, animal, and machine bodies.
Janet Bennett theorizes a vital materiality that runs
through and across both human and non-human bodies.

What are the consequences if we acknowledge
that agency emerges as the ad hoc reactions and
configurations of human and nonhuman forces? Perhaps
by acknowledging this idea of distributed agency -
agency that is not the sole purvey of humans, - we might
develop a more responsible and ecological politics.
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Abstract

This exposition paper presents the background for and central
themes of The Condition (2015-2016), an artwork by the
authors. The cultural and scientific values underlying research
in the cloned Christmas trees that are part of the installation are
discussed. So are historical microgravity studies on plants and
recent insights of plant science into the sentient, agential and
social aspects of plant life. The artwork is contextualized
historically as a continuation of a decades long artistic interest
in combining robots with plants. Through this, the hybrid
agency inherent in its specific merger of cloned plant life,
robotic technology and a self-organizing algorithm is
articulated.

Introduction

Recent decades have witnessed an acceleration of
developments taking place at the intersection of the
technological and the biological. Things we have hitherto
associated with the adjective natural have by now
become malleable and thoroughly imbricated with
technological devices. [1] The Condition (2015-2016)
looks into questions concerning organisms in hybrid
conditions that result from the contemporary
entwinement of technological, economic, biological and
cultural factors. The artwork consists of twelve rotation
boxes each housing a small cloned Christmas tree. The
rotation speed and direction of the trees is governed by a
self-organizing map algorithm driven by input data from
space weather measurements. The tree species in
question, Nordmann fir (Abies nordmanniana), has
become a representative of the perfect Christmas tree for
Danes and has gained success through its suitability for
growing in the Danish climate conditions. It has also
become the economically most important tree species in
Danish forestry. [2] Currently, this species is being tested
and developed for cloning with an aim for improved
profit through efficient mass production of high-quality
Christmas trees.

The Christmas tree has been selected as a focus of
attention for the work due to the fact that it is at the same
time a biological organism and a cultural artifact. The
interest has been in probing genetic selection and cloning
of Christmas trees as a cultural, economic and
technological practice. The work equally seeks to
explore the adaptability of an organism to changed living

Jonas Jgrgensen
IT University of Copenhagen
Copenhagen, Denmark
jjoe@itu.dk

conditions and the messy web of hybrid agencies that
emerge when a culturally defined biological organism
merges with robotic elements and information and
communications technology.

Postnatural Christmas Trees

The artistic research underlying the project started with a
realization that Denmark, where the authors are based, is
one of the major producers of Christmas trees in Europe.
Approximately 90% of the Danish Christmas trees are
exported to other parts of Europe — Germany, Britain,
France among others. The remaining 10%, equaling
approximately one million trees, stay in the small
country of 5.6 million inhabitants. [3] Typically a large
percentage of the trees produced with traditional
methods would not qualify as ‘elite’ and would be sold
cheaper, or used only in part as decorative branches, or
categorized as waste. [4] This problem, however, is
currently being addressed by the development of cloned
Christmas trees, an active research and development area
at Copenhagen University. [5]

Fig 1. Cloned Nordmann firs with the same genetics but
different ages. Photo: Laura Beloff 2015.

The developed cloning process of the trees not only
produces large numbers of trees that aesthetically please
the customers, but also enables better control over the
different phases of the growth season. But this also has a
flip side — if a selected tree is prone to attracting a pest
such as a specific fungus, all the clones will be
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vulnerable to it as well, and in the worst scenario this
may cause the whole harvest to be decimated.

Fig 2. Cloned seedlings at an early stage. Photo: Laura Beloff
2015.

Notwithstanding this risk, it is predicted that the cloning
process of the trees will greatly improve the amount of
‘elite” trees in the production, resulting in a rise in the
economic profit of the branch. [6]

Fig 3. Small clones at Copenhagen University’s Tissue Culture
Laboratory. Photo: Laura Beloff 2015.

One of the first questions emerging while
investigating the ongoing development of the cloning
process in Denmark was: How does one define criteria
for a perfect Christmas tree? This crux of the cloning
attempts is obviously a point where the cultural aspects
start taking over the technological and biological ones. It
has become explicitly clear in the discussions with
Christmas tree cloning experts, that the normative
criterion is mainly an aesthetic one: the selection of a
perfect Christmas tree is based on visual appearance and
whether or not the tree complies with the customers’
wishes in this regard. In other words, one can argue that
cultural tradition and aesthetics determine the controlled
existence of this biological organism in the fields of
Denmark. Nordmann fir is also strongly connected to an
economic value chain in a Danish context. The species is
thus an exemplar of the complex situation involving

culture, economics and biological nature that also
underlies domestication.

Richard Pell and Lauren Allen have recently coined
the term postnatural in reference to anthropogenic
interventions into evolution that are both intentional and
heritable, regardless of their potential subsequent
unintentional  consequences. In their  definition,
postnatural is an adjective used to describe the
purposeful and permanent modification of living species
by humans through domestication, genetic engineering
and synthetic biology. [7] Pell and Allen’s definition of
postnatural refers specifically to organisms that are
carbon-based and belong to the category of things, which
we are used to perceiving as ‘natural’ but which today -
to an increasing extent - are designed by us. An often-
cited example of such a long-term human postnatural
modification is the domestication of dogs, which cast
these non-human animals as a companion species to
humans. As the example of the Danish Christmas trees
show, Pell and Allen’s term, however, has a much wider
application in our current situation.

Rotation Within Plant Science — Producing
Microgravity Conditions

The Condition, sees cloned Nordmann fir trees
embedded in an installation comprised of plant rotation
boxes, which are hung on the wall in a 3 by 4 matrix
structure (see fig. 6). Within the study of plant
physiology, rotating plants have a long history notably in
connection with the seminal instrument known as a
clinostat. One of the many findings obtained through use
of this device is that rotational movement can actually be
beneficial for plants, as it helps distribute the growth
hormone Auxin throughout the plant’s structure resulting
in faster growth rates and greater strength. [8]

The basic principle of the clinostat is to use
continuous rotation to negate the effects of gravitational
pull on plant growth and development. Commonly the
device is constructed to have a plant attached with its
stem positioned horizontally during the rotation.

Fig. 4. Hlustration showing the simple clinostat. Used under
creative commons license. [9]
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Several historical scientists have experimented with plant
physiology and gravitation by using rotational devices.
The British botanist Thomas Andrew, for example,
described in a letter to the Royal Society in 1806 how he
eliminated the force of gravity while germinating seeds
by rotating them with a vertically positioned wheel and
later with a horizontally positioned wheel. [10] A similar
kind of instrument was also used by the German botanist
Julius von Sachs in 1873, who coined the term
“clinostat” [11]. Von Sachs used slower rotation speeds
than Knight. When the clinostat is rotating slowly —
about one to three minutes per revolution — the rotating
plant experiences a gravitational pull that is averaged
over 360 degrees, but only negligible rotational forces,
thus approximating a weightless environment more
closely. [12]

The further development of instruments for studying
the effect of gravitation in organisms is visible in a three-
dimensional version of the clinostat. Also known as a
random positioning machine (RPM), this device was
invented by Japanese researchers Hoson et al in 1986.
The more recent version of the RPM was developed in
2000 by Dutch Airbus Defence and Space technology
agency. [13] The use of the RPM has been very much in
line with the original aims of the clinostat — to achieve a
simulation of  microgravity environments. The
contemporary RPM is constructed with two axes and a
container with samples connected to these axes, which is
rotated by the machine at random speeds in all
directions. The RPM’s rotation minimizes the influence
of Earth’s gravity on samples inside the container. [14]

Contemporary rotational experiments involving plants
do, however, not only focus on gravity nullification. An
additional interest has been in growing fresh vegetables
in stuffed urban spaces where space and light are scarce.
[15]

Within the arts, scientific rotational instruments have
been put to use by a few contemporary projects, which
address the idea of changing conditions for living
organisms. The RPM was appropriated by Zbigniew
Oksiuta in his Cosmic Garden (2007), in which the artist
used it for germinating seeds on agar inside a polymer
sphere under microgravity conditions. [16] The simple
clinostat has been a part of The Moon Goose Analogue
(2011/2012) project by Agnes Meyer-Brandis for
speculating on Dandelion growth under non-directional
gravity. [17]

Most of the scientific and artistic experiments
involving plant rotation, cited above, are related to
observing the effects of non-terrestrial conditions on
organisms. While space suits and space stations are
designed for human survival in space environments,
typically by aiming to bring the terrestrial environment
with us, rotational instruments are used to observe the
physiological growth and survival of non-human
organisms in simulated space-like environments on
Earth. They are devices, whose construction relates to a
long-term human foresight about possibly living on other

planets or under radically different conditions. In our era
of the Anthropocene, such speculations still abound, as
the conditions on planet Earth could change even more
drastically over the course of time than what we
currently anticipate. [18] Some of the questions
emerging from this envisaging include: What kind of life
forms will survive with us or without us in other kinds of
conditions than the ones we currently have on planet
Earth? What ecology is forming at the intersection of
technological and biological evolution and human
intentionality?

To engage these speculative issues, a novel rotational
device was constructed from scratch. The rotational
boxes used in the installation thus displaces the standard
rotational axis commonly used with the simple clinostat
and adds elements that might facilitate a more
independent existence for the rotating trees, namely a
watering container and grow lights for each plant.

Fig. 5. One of the plant rotation boxes used in the installation.
Photo: Jonas Jgrgensen 2016.

Robotic Plant Systems in the Arts

A central conceptual move underlying The Condition has
been to consider the group of twelve rotating cloned
Christmas trees as a collective organism, a kind of
coherent artificial forest, instead of treating the trees as
individuals. This thinking is in part inspired by recent
insights of plant science that have emphasized the
interconnectedness and communicative links between
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forest trees in their local ecologies. Plant scientists have
also recently shown how certain plant species are able to
recognize their own genes and enter into a mutually
beneficial, rather than competitive, relationship with
plants have the same heredity as themselves. And it has
been demonstrated, that plants are able to hear, see and
move to a degree previously unthought-of. [19]

Fig 6. The Condition. Installation view, Kunsthall Grenland.
Photo: Laura Beloff 2016.

In The Condition, the inherent ephemeral connections
that each tree naturally has with its genetic clones and
the outside world is further amplified and enhanced via
the technological layer. The installation receives input in
the form of current space weather measurements in the
solar system (from online real-time data), which serve as
input for generating the overall movement pattern of the
group, i.e. the rotation speed and direction for each
individual tree. [20] The ensemble of technology and
plants is thus endowed with the ability to sense changes
that occur at a planetary scale and respond with
movement patterns that have a continuous and organic
distribution over the grid structure.

Robot-Plant Artworks Historically

In the pioneering artistic work on interfacing plants with
robotic technology performed by Tom Shannon fifty
years ago, which is evident in the artwork Squat (1966),
a merger of a simulation of life (robotics) and an actual
living organism (a plant) took place. Yet these two
elements were spatially separated. Moreover, the human
spectator was construed as the active agent in the setup
where the plant was used as a kind of push button or
haptic interface, which allowed the user to start and stop
the movements of a robotic structure through touch. The
much later seminal work Telegarden (1995-2004) by
Ken Goldberg and Joseph Santarromana, instead allowed
a community of users to control a robotic plant
maintenance and observation system, and through

telepresence establish a community garden using, at the
time, still emergent Internet technology. In Telegarden, a
distribution of agency that favored the human user was
thus still basically at play, as the plants in the artwork
were attributed the role of passive elements, which the
user community could organize and care for as they saw
fit. The focus on interactivity and control central to these
two historically important works has, however, been
abandoned in a number of more recent artistic plant-
robotic works, which seek to grant agency and
movement abilities to plants. Examples of this tendency
include Masaki Fujihata and Yuji Dougane’s Orchisoid
(2001), Gilberto Esparza’s Nomadic Plants (2008-2013),
Ivan Henriques’ Jurema Action Plant (2011) and
Shannon McMullen and Fabian Winkler’s Soybots
(2015). In line with these works is also the commercial
Ga.ia robot, which has been announced for release by
the Still Human company.

The Next Step: Towards Dispersed Hybrid
Agency

In the recent plant-robotic artworks listed above, the
human spectator is not conceived as the sole active agent
nor are plants reduced to passive entities. A similar
intuition underlies The Condition but the focus of
previous artworks on enhancing or empowering an
individual plant has been left behind. Instead, the
responsive behavior of the bio-hybrid installation is
linked to notions of group behavior and intelligence and
concepts of emergence and self-organization within
Artificial Life research, swarm robotics, biological
systems and cybernetic theory. [21]

The rotational patterns of the plant boxes evidences this,
as they are governed by an algorithm known as a
Kohonen Feature Map or a self-organizing map (SOM).
The SOM algorithm is characterized by being able to
learn how to classify information without supervision.
[22] It receives input from online space weather data and
maps this data set as rotation speeds onto the grid of
boxes. The data is then gradually organized until each
box is in a steady state at a fixed number of revolutions
per minute. Some time after this equilibrium has been
reached, the system will come to a halt and then restart
with a new data set, which includes the most recent
measurements of space weather conditions. This is then
followed by a new process of self-organization.

The SOM algorithm serves as a unifying element in
the work, as it makes the hybrid setup of individual
plants and technological elements cohere. It allows the
system as a whole to adapt intelligently through an
overarching organizational scheme. But at the same time
the obtained organization is continually upset by external
data input in the form of fresh space weather data. The
steady rotational movement of the clinostat, which could
serve to even out the effects of gravity wherever the
plants might be in the Universe, is thus no longer
present, but has been supplanted by constantly changing
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rotational speeds. The setup of The Condition thus also
in part entails a testing of how Christmas trees are able to
cope with changing environments, and an exploration of
an open-ended physical alteration process brought on by
human intervention and technological evolution in
conjunction with natural forces.

Il

Fig. 7. Two plant boxes undergoing rotation. Photo: Jonas
Jorgensen 2016.

Conclusion

The Condition makes a case for the hybrid ontology of
Danish cloned Nordmann fir trees as at once biological
organisms and cultural artifacts, whose mode of being is
highly indicative of a contemporary situation wherein
technological, economic, biological and cultural factors
have become thoroughly entwined.

The installation simultaneously probes futuristic
speculations on the possibility of plant societies living
under radically different conditions — perhaps in a
malleable symbiosis with technology, relying on
alteration of the effects of gravity or enhanced sensorial
connections with foreign ecologies of a vast scale.

How do we relate to non-human organisms now and in
the future? If the evolution of a plant is thoroughly
interwoven with Western cultural tradition and tied to
contingent aesthetic preferences, what happens if this
cultural basis disappears? Will the organism live on, and
in what sense - what would its ontological status be
without? And more broadly - what is the center or origin

of agency when organic matter, cultural meaning and the
technological merge — a life force inherent in all
organisms, human logos or autonomous technique?
Hoping to answer these questions in the abstract, is
obviously an illusory notion, but preliminary attempts at
posing them and interrogating their contemporary
material instantiations seems more pertinent than ever.
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Abstract

This project addresses the creation and implementation of new
media activities regarding the importance of the artistic work of
Croatian artist Emil Ben¢i¢ (1930-2011). The problem/purpose
is to ensure that knowledge about him survives the physical
limitations of human life. The general mission is to encode his
heritage permanently for present and future generations
through new media methods and to preserve it in the new
media space and be accessible and relevant to people.

In the context of the research-oriented and practice-focused
process, we investigated alternate digital heritage platforms and
examples of good practices, we mastered available tools and
technologies, and we realized creative solutions up to the
public presentation stage. The result of the research is the
multimedia project The virtual thematic route Emil Benci¢ —
From Experience to Infinity. In its current stage, the content is
implemented in eight subprojects, designed on infinity shape
() and is virtually located on the Istrian peninsula Punta
Busola (Croatia). The practical outcomes are databases,
applications for mobile devices, video, cymatics, graphical
sound, performance, installation, storytelling, and gamification.

Problem Definition and Goals

This project addresses the creation and implementation
of activities regarding the importance of the artistic work
of Croatian artist Emil Benci¢ (1930-2011) for Croatian
art heritage. [1] Emil Benci¢ realized wooden, porcelain,
glass sculptures and faience artworks. He has had over
sixty solo exhibitions and participated in numerous
group exhibitions at home and abroad. He has received
significant awards and recognition at national and
international level.

The problem/purpose is to ensure that knowledge
about him survives the physical limitations of human
life. The general mission is to encode his heritage
permanently for present and future generations through
new media methods and preserve it in the new media
space.

The methods to reach the goal in practice are: research
and edit existing content, disseminate content to the
public, generate a new content through new media
techniques, produce and stimulate the generation of new
ideas and new media works by other artists, and store
existing and newly created content in the new media
space. In practice, the results were presented at the
exhibition (as a prototype) and virtual as the final
product.

In the project, we researched and looked for answers
to intrinsically interesting questions about the importance

of preserving the current knowledge and interest in a
person, in this case an artist, through digital media
works. How is it possible to resist and really keep the
public interested about an artist's life in the age of new
media and oppose the forgetfulness of history? How can
his work be showcased and brought to the public? How
could original place, space, and time be altered by new
media techniques and what does this imply for the
experience and interpretation of an artist's life?

Background

In the modern world, every day generates a huge amount
of data, information, and documents that are kept in
different media, resulting in questions regarding the
preservation, storage, accessibility, limitation of the
technology, the indispensability of transfer, and the
translation into other media. In dealing with the
problems of the real world, digital media have proven
effective at facilitating, archiving, and retrieval. One of
the characteristic features of new media technologies is
their capacity to transform the elements they reproduce
to produce new elements in new arrangements and forms
of connections.

Historical conception of time was linear: “stream,
which ran from the past to the future, which are not
currently hold and take her with you all.” [2] Exceeding
this notion, we extend the scope of the present digital
media. Digital media are at all times accessible from
practically any location, but they also may be — like all
civilizations — very vulnerable; everything can be
shattered in an instant. Therefore, trying to implement
the project on an infinite timeline is the most intriguing
in this project.

The Impact of Research
on the Practical Project

The action mode of theoretical research best suited to the
objectives of the practical project was The virtual
thematic route Emil Benci¢ — From Experience to
Infinity. We investigated new media methods, we
mastered available tools and technical skills, we have
done our creative part, and we transferred the knowledge
to the realization stage.

The survey of the use of digital media in today's
cultural heritage institution was a prerequisite for the
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high-quality design and realization of the project The
virtual thematic route Emil Benci¢ — From Experience to
Infinity. We learned most of the platforms — especially
tools, technologies, and good practices to effectively
achieve the target user groups — from a set of platforms
for the European digital culture Europeana Network,
INDICATE, MINERVA, and e-learning materials F-
MU.S.EU.M. [3] [4] [5] [6] Reasonable guidelines of the
professional association Europeana Network, the choice
of tools and technologies (as recommended by
INDICATE and F-MU.S.EU.M. literature), and financial
and technological resources and knowledge were crucial
for the successful realization of the project. [4] [6]
Moreover, we were curious to explore tools, techniques,
and technologies that are not yet common in
contemporary museum practice.

Virtual Thematic Route

Definition

The form of virtual thematic route is chosen for specific
objectives, as it is the most appropriate expression form
and a way of deepening and enriching knowledge on
specific topics. The most important task of the virtual
thematic route is that it connects the structure and
content and helps users understand these links (for
example geographically). Therefore, virtual thematic
routes are often didactic applications and apply specific
study purposes. Topics of thematic virtual routes can be
extended independently of the spatial and temporal
location and origin of the various documents. These may
be literary text, quotes, multimedia documents, and any
other contributions or connections that help to shed light
on a fairly homogeneous content topic. Virtual thematic
routes do not have the pretence that they were detailed,
but they do have an interpretative framework that will
help users understand the topic and discover new aspects
that may be proposed. [3]

Virtual thematic route users

Flusser defines man as a creature that stores and transmits
information. Information, their ubiquity and accessibility,
determinate new sociality, based on the establishment of
communication and interaction systems and sophisticated
new technologies. New technologies allow a user to find
the information directly in the shortest possible time and
with less effort. Also, new technologies increases the
user's freedom and creativity. [2]

According to MINERVA “A user is a professional
person or not, a specialist or not, who casually or with
specific aims, occasionally or systematically uses the
cultural Web Application. User identity is extremely
variable depending on cultural profile, aspirations for

cultural growth, professional aims and even momentary
curiosity.” [7]

Virtual thematic route users' needs “constitute a complex
pattern including the desire for content which is reliable,
comprehensible, rich, and up-dated, and can be used to
satisfy purposes as diverse as curiosity, personal and
professional growth, and scientific research.” [8]

With regard to current trends, we noticed features
strongly oriented toward cooperation with users and
advanced interaction and distribution of users across
networks. [9] When describing the wuser, Toffler
introduced the concept of “prosumer” (producer -+
consumer), which extends Marshall McLuhan, a
Canadian philosopher of communication theory, seeing
that the classical user turns into a hybrid, individual
“transceiver” (transmitter + receiver), who is also the
addressee of the contents and the source of their own
multimedia productions. [9] Toffler defined such
“proactive consumers” as persons who have become
active in order to transform and/or improve goods and
services according to their requirements. In short, in the
“many-to-many transceiver culture,” an individual is a
user, from time to time he is a “prosumer,” consumer,
client, audience, surfer, visitor, viewer, player, and
downloader. [10]

Kanellos detected and analyzed the problem from
several angles and depths of knowledge in different
decision-motivated users, as well as the need for
resources to be modelled in a way that could embrace
both extremes — from purely informative to detailed and
from passive to creative. [11]

Styles and aspects

Different styles of virtual thematic routes described
below, are the result of the choices and means of
expression through which their content is organized and
transmitted to the user. According to Kalfatovic, the
curator of virtual thematic routes has to use one or more
combinations of contents based on different approaches.
[12] Aesthetic beauty is organized around an object. The
emotional route is selected in order to accomplish the
user's emotions. The evocative route aims to create an
evocative atmosphere. Didactic routes are built for the
acquisition of knowledge. A fun way of presentation is
only intended for leisure.

Virtual thematic routes are characterized by different
aspects of the content, structure, presentation, and
behaviour. The content contains information that should
be communicated to the user. The better the quality
content is, the higher the value that the user gets. The
structures may differ in terms of navigational (system
connections) and logical structure. Different modes of
presentation determine how the structure is presented to
the user and how it is handled.
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Project Production

The production of The virtual thematic route Emil
Benci¢ — From Experience to Infinity comprises all
planned phases: conception/planning, design,
implementation, testing, and public release. Project goals
(activities and results) that were set in November 2012
have been realized within the scheduled period, costs,
and scope (until November 2014).

The project's production is fully developed in the
context of the master study Media Art and Practices at
the School of Arts, University of Nova Gorica'
(Slovenia), and supported by ADRIART consortium®.

Project conception/planning

The project conception/planning includes specifically set
objectives and tasks: editing existing content (Bencié's
sculptures, poems, stories, archive photos, and video
documents), generating new content through new media
methods, causing and promoting the generation of new
ideas and new media works by other artists (remakes),
and storing existing and newly created content
(artworks) in the new media space.

Project design

The virtual thematic route Emil Benci¢c — From
Experience to Infinity is located on the Istrian peninsula
Punta Busola (Croatia). This small peninsula is one of
the few uninhabited areas of natural and unspoiled land,
close to the largest tourist facilities on the north-Adriatic
coast. Rare visitors/tourists visit this peninsula on bike or
by foot, especially during the summer season, to enjoy
peace and quiet. We see them as a project users.

This untouched jewel of nature represented for the
artist Emil Benci¢ an environment for inspiration and
reflection during his entire life. Countless walks among
the pristine nature of Punta Busola inspired his sculptural
opus. The plant and animal motifs and geomorphological
phenomena of the sea, seabed, and coastal area are the
central theme of his work. [13]

Project implementation

The virtual thematic route is designed as the imaginary
trail. The imaginary trail takes the form of the infinity
symbol (o), which coincides with the ground plan form
of Punta Busola (Figure 1).

Two applications — Guide to the Virtual Thematic
Route and Augmented Reality View of the virtual
thematic route — provide the spectators with a content
overview and virtual space orientation.

! University of Nova Gorica, School of Arts,
http://www.ung.si/en/study/school-of-arts/. Mentoring by Dr. Peter
Purg, University of Nova Gorica, School of Arts, (Slovenia).

> ADRIART Regional Collaborations in the Media Arts and Practices
MAP Master Program.

In the project's current stage, we implement eight
multimedia stops/subprojects on the infinity-shaped trail
(see description in 4.3.3). Those outcomes are inspired
by Benci¢'s works (work databases; personal memories;
his attitude toward art; his aphorisms; clay, porcelain,
and glass sculptures; documentary photos; etc.) and are
realized/transmediated in practice as educational
databases, applications for mobile devices, video,
panography, videosimulation, videoinstallation,
cymatics, graphical sound, performance, installation,
storytelling, and gamification.

Guide to the Virtual Thematic Route

The GuidiGo application is proven as the most
appropriate solution to illustrate the virtual thematic
route content and goals. [14] One can download it and
use it without an Internet connection — irrespective of the
location — on the site or anywhere else. Documents shift
from one stop to the next in different views (map view,
list of stops view). Each virtual stop in this guide tells
about the selected story in adequate digital media
technology and links to the original sources. Virtual
stops are equipped with photographs, texts, and links to
subproject sites, acting in harmony with a user's view
during the visit to the site or anywhere else to entertain,
inform, and immerse the user in a multimedia
experience.

The time of the visit is flexible and self-paced. The
recommended flow of the virtual visit (stops from 1 to
8), average time of visit (2:00 h), and the distance
between the stops and the total distance (1.76 km) are
marked (Figure 1). The application is intended for
GoogleGlass, iPhone, iPad, and Android devices.

Figure 1. GuidiGo application for mobile devices, 2014,
Virtual stops are designed at the imaginary trail in the infinity
shape (o), which coincides with the ground plan form of the
peninsula Punta Busola (GPS 45.2656211853027,
13.5808448791504). Source: authors archive, Benci¢ 2014.
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Augmented Reality View
of the Virtual thematic route

The audience may explore the position/microlocations of
subprojects/virtual stops in 3-D using augmented reality
technology. The entrance point can be reached by
reading a QR code with the free viewer Junaio and an
Internet connection (Figure 2). [15]

Figure 2. Augmented reality 3-D view in Junaio viewer, 2014,
Source: authors archive, Benci¢ 2014.

Eight practice-focused multimedia
subprojects/virtual stops

TPO1

Project TPO1 is an educational database and application
for mobile devices. It includes photographs that are
works of Emil Benci¢. Each record of the work sets out
ten parameters (textual, numerical, and photographic)
and consists of the following four phases.

Through the QR code reader on a smart phone, the
user scans one of the six QR codes at the cube. The user
opens the URL. On the mobile smart device display”, the
user reviews the content (the photo of the motif) and
selects one. The user remembers the basic information
(year and the name of the work) and finds the
photograph of the selected work in the box. The user
determines the position of the selected work on the
timeline and places it in a pocket. The user can write
contact information or ideas on the back of the photo.

The user gains secondary knowledge and skills in
project TPO1 that include reading QR codes, using phone
screen or beam online, memorizing characteristics of
visual contents, and sorting visual content by
parameters.”

0-18-81-0

The video is taken in the elevator, located in a skyscraper
eighteen floors high in Ljubljana, where Bencic¢
Lavoslava (the author of the paper) moved in 1981 when
she was eighteen years old.

® .. or on the mobile beam (e. g. Samsung Galaxy Beam).
* TPO1. http://vsu-ng-cm-nm.wirenode.mobi. (Bengi¢, TPO1 2013)

The elevator is symbolically seen as a “zone” between
the inner and outer world. When Benci¢ Lavoslava get
out of it or enter in to it, she often relive the happy
moments, impressions, and experiences she enjoyed with
Emil Benci¢. He passed away in his eighty-first year.

Such remembering is actually like a spiral motion. In
the traditional understanding of the world, spiral
circulations are found in legends, fairy tales, dances, and
religious practices in a variety of forms (e.g., patrolling
of houses, dancing around the wells, fortune-telling by
spinning the crystal ball around its axis). Similar
procedures are maintained in contemporary beliefs,
rituals, and practices and act as a deliberate way of
interaction through which one can enter into another
world and come out of it.”

Schattenobjekt Uhrturm (Clock-tower Shadow

object)

With project Schattenobjekt Uhrturm, we investigate the
attitude toward misunderstanding and disregard of the
cultural heritage by today's society. We warn about the
threat of impoverishment and the disappearance of all
forms of cultural heritage artifacts.

In particular, against the “deadliness” and a
misunderstanding of Emil Benci¢'s artworks, we try to
spread interest in spiritual values and messages that
emanate from his works. We create and run remediations
in this video simulation.

The clock-tower on Schlossberg is a symbol of the city
of Graz (Austria). Its position as well as its history is
essential for the reputation of this city. In 2003, Styria
artist Markus Wilfling “materialized” the Grazer clock-
tower shadow as a steel structure: Schattenobjekt
Uhrturm. In 2004, the commercial center Seiersberg
Graz bought the Schattenobjekt Uhrturm and
repositioned it to the middle of the traffic circle in the
front of the commercial center.

We felt the displacement of Schattenobjekt Uhrturm as
an incentive to express our views. Ten years later, we
gave the idea of the Grazer Schattenobjekt Uhrturm back
to the citizens in an interaction with the BIX facade — an
oversized urban screen of the Graz Art Museum®. As a
weightless  spatial element, we transposed the
Schattenobjekt Uhrturm in another time and space using
the shape and motion of a 3-D model. Schattenobjekt
Uhrturm is now hovering (floating) above the Earth's
surface, seeking its original identity. It appears in the
new manifestations as fragile, even impalpable, although
undoubtedly an inseparable part of the Grazer clock-
tower identity.

We suggest Schattenobjekt Uhrturm as a symbol of all
artworks to which history was not kind and whose
futures remain uncertain.’

% 0-18-81-0. https://vimeo.com/99245182. (Ben¢ié, 0-18-81-0 2013)
¢ Kunsthaus Graz, BIX-Medienfassade, http://www.museum-
joanneum.at/kunsthaus-graz/bix-medienfassade/konzept. (Kunsthaus
Graz 2013)

7 Schattenobjekt Uhrturm. https://vimeo.com/95387460.
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The Purpose of Life

The video installation The Purpose of Life is based on
the artist's Emil Benci¢'s quote: “The purpose of life is
not to warm up, but to burn up!” (Source: Emil Benci¢
diary, unpublished.)

The primary display represents energy and the purity
of artists' ideas. We generated content by using the
graphical sound method (or drawn sound techniques).
Applying the quote above, we remediated newly created
sound structures in cymatics®. This experiment is
realized using crystallized sugar as a medium.

In the secondary display the quote transformed to
cymatics became the initiation and inspiration for a
spontaneous body performance’. The video installation
The Purpose of Life'" represents the example of viral
influence caused by the quote's sound frequencies and
compatibility between different media.

Both videos as a whole tell us that all art has to “burn”
to trigger authors, encourage curators, and excite
spectators on the way to a positive and complete
relationship with the authors' creativity. "

Eol & Glorija

The sound and video installation Eol & Glorija is
inspired by the Emil Benci¢ story, “Thank You, Eol!”
and Ranko Marinkovi¢'s drama, “Glorija.” The
characters are Eol and Glorija. Eol is the god of wind. He
represents Glorija's friend, counselor, trustee, and
comforter in a critical situation. Glorija is the main
character in Ranko Marinkovi¢'s drama. She is a woman
with two lives: a dancer on a trapeze and a nun. She is
deep disappointed in her father, love, and the Catholic
church. She needs a friend for conversation before her
suicide.

The background of the installation is related to
memories of Komizans on Ranko Marinkovi¢, especially
on his birth centenary in 2013. In these circumstances,
transmediatizing his work becomes meaningful to the
present day Komiza and also presents the occasion to
educate non-Komizans.

In everyday life, wind is important for the success of
Komizan's fishermen. Their catch depends on the wind's
inclination and power.

The sound and video installation is based on dialogues
of dramatic treatment of the theme from the five-scene
drama “Glorija” between Glorija and Eol and the wind's
visualization. Glorija is represented by an actress's voice.
Four Eols are sounds/frequencies, a transmediated data
archive of wind power and direction in Komiza gathered
from March to May 2013. Visualization is a globular
video projection of Benci¢'s ceramic inlays in a circular

¥ The study of wave phenomena, esp sound, and their visual representations
(http://www.collinsdictionary.com/dictionary/english/cymatics).

? performance by Nika Miskovi¢

' unpublished work.

' The Purpose of Life. Primary display: https://vimeo.com/95312785.
(Benci¢, The Purpose of Life. Primary display. 2013). Secondary
display: https://vimeo.com/95778307. (Danial and Musovi¢, The
Purpose of Life. Secondary display. 2013).

movement according to the local wind. Spectators listen
to dialogues in the middle of the soundspace and look at
the circular visualization on the floor.'?

La Danza de la Muerte

La Danza de la Muerte is a multimedia project, an
interpretation of a medieval didactic poem through
graphics, typography, and graphical sounds.

“La Danza de la Muerte,” in accordance with a
medieval didactic poem written by Spanish poet Juan de
Mena (1414-1456), tells of the inescapable facts that we
will all die, in death we are all equal, and the departure
from the real world cannot be ignored or redirected. The
character of Death reminds us of the fragility of life and
demonstrates the absurdity and vanity of wealth, power,
and prestige. The truth talked about in the satiric social
poem “La Danza de la Muerte” is certainly one of the
most painful lessons for civilization.

Six selected Emil Benci¢'s sculptures (units)
symbolize characters (victims) from “La Danza de la
Muerte” (King, Pope, Policeman, Beggar, Trader,
Murder) and the camera (screen) is in the role of
Death. The camera symbolizes the entrance into new
media space (archive/reusage medium). Visual
interpretation of each character is the background for
sound creations. The final remediation are six-unit
sets, created as audio-visual interpretations of the
message. This remediation is generated into a still
actual spirit of medieval poem.

The purpose of visual-graphic changes and
adjustments is to create such a sound structure that
evokes feelings and reactions, which is closest to the
actual message of the medieval poem “La Danza de la
Muerte.” The sound is created by the method of graphic
sound, which analyzes the visual elements and
transforms them into a sound structure based on a
spectrogram algorithm. The spectrogram algorithm
works on a logarithmic scale and may vary in time or
frequency and resolution.

The initial screen illustrates the circular dance and
introduces the victims randomly. Spectators access the
screen as victims confess, then watch and listen to the
victims.

3D Timespace

3D Timespace is a web-based interactive database. It
informs the user about the life and work of the artist
Emil Benci¢ in chronological order in three-dimensional
space. (The artist's biography is published in Baricevi¢
2009, 154-165.) Users can explore and share the content
on the Internet.

Functionalities are presented on five parallel strips and
include the artist's biography, the list of self-depending
exhibitions, the list of collective exhibitions, the list of
awards he achieved, and the list of symposia and
colonies he attended. [16] The database consists of 174

"2 Eol & Glorija. https:/vimeo.com/92764887. (Benéi¢, Eol & Glorija
2013).
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total units. Some units provide links to additional content
(photo, video, and audio).

This subproject is very much in a developmental stage
and is currently in the process of digitalization and entry
of the materials contained in the database. 3D Timespace
will be updated according to future, relevant activities. "

Digital Story Creator

Digital Story Creator is a gamified experience that
vivifies the project The virtual thematic route Emil
Benci¢ — From Experience to Infinity, improves the
number of return users, and transforms them into active
participants.

Its elements support the entertainment/
discovery/creative visit genre of the content that
corresponds to a general group of users on the peninsula
Punta Busola. Users spontaneously explore their creative
skills through narrative (storytelling). Their ideas may
become the inspiration for future projects and may be an
important factor for the sustainability of the main
project.

The gamified experience uses the power of storytelling
to engage players. Users create stories strongly related to
visual project content. The interface allows and
encourages competitive key actions by different types of
players and their collaboration in the endgame stage.

A gamified experience is created from provided
(offered) visual content (photos from the database and
from Emil Benci¢'s mobile phone gallery). The content is
ordered in four categories (Hero 1, Hero 2, Location,
Random).

At the beginning of the gamified experience, building
elements are selected randomly (o) using one photo
from each category as an inspiration. Photos help
participants to build personalized stories. In the midgame
stage, the user writes the narrative/plot and publishes it
on the project site. In the endgame stage, narratives are
scored. The best-scored narratives are rewarded and
published. Winners are honoured and become mentors or
“storytelling experts.”

This version of Digital Story Creator is very much a
developmental version, and the application is currently in
the process of being improved. The gamified experience
presently works off-line on Android mobile devices.

Project testing and public release

During the production period of the project, we
presented our work-in-progress at select exhibitions in
Slovenia, Croatia, Italy, Malta, Romania, Serbia, United
Kingdom and United States. "

"% 3D Timespace. http://www.tiki-toki.com/timeline/entry/293341/Emil-
Beni-From-Experience-to-Infinity/#vars!date=1928-09-09_09:39:26!
(Benci¢, 3D Timespace 2014).

' The list of work-in-progress at select exhibitions: Itinerant Workshop
at Specific Locations, Rijeka (Croatia), 2013; Patosoffiranje IX,
Smederevo (Serbia), 2013; IX. Simultan Festival, Timisoara
(Romania), 2013; 14. Pixxelpoint, Gorizia (Italy), 2013; Zametki,
Ljubljana (Slovenia), 2013; MAP in Motion, Rijeka (Croatia), 2014;
Patosoffiranje X, Smederevo (Serbia), 2014; MAP in Motion,

The entire project The virtual thematic route Emil
Bencié — From Experience to Infinity was presented to
the public at the Batana Center of Visual Arts in Rovinj
(Croatia) in September 2014 as a completed, stand-alone
multimedia exhibition (Figure 3). [17]

Figure 3. The panoramic view on the entire project — a stand-
alone, multimedia exhibition — showing the eight subprojects,
also distributed in the form of the infinity sign, 2014, Batana
Center of Visual Arts, Rovinj (Croatia). Source: photo by L.
Benci¢ 2014.

The exhibition as a prototype and form of public
release was the means of expression as well as an
occasion to test by visitors the use of digital media in
memory-preserving, managing and communicating
cultural heritage in current practice. Observing and
collecting visitor's impressions was a important step to
determine project's future direction.

Conclusion

Cultural heritage shows us something about ourselves
and about the world to which we belong. The importance
of the heritage interpretation is to raise awareness and to
recognize what the user, in a certain sense, already owns.
It seems that the principles of new media offers a lot of
options to achieve this kind of recognition and enable a
high level of communication with users of all forms of
artefacts and their authors. Web and digital technologies
represent the most radical forms of these facilities (i.e.,
overcoming the uniqueness of the works and their
creators, approaching them spatially and temporally).
Users recreate the place and time of the meeting itself;
they reproduce, manipulate, and transform the works and
the image of their creators. Such active experience may
be interpreted as a ritual that impresses deep in the user's
memory. In such practice the original (work and its
author) may lose the basic context but also may arise
importance and actuality of the user's world and may
cease to be historical. Continuous repetition and upgrade
of this kind of transformation by motivated authors
probably leads to infinity.

The action mode of theoretical research is best suited
to the objectives of the practical project The virtual
thematic route Emil Benci¢ — From Experience to
Infinity. We investigated alternatives, we mastered
available tools and technical skills, we have done our
creative part, and we transferred the knowledge to the

Ljubljana (Slovenia), 2014 and Europeana Creative Chalenge Event (at
FutureEverything festival), Manchester (UK), 2015, 10® Conference on
the Art in Society, London (UK), 2015, Speculum Artium, Trbovlje
(Slovenia), 2015, Valletta 2018: Debating Places and Spaces, Valletta,
(Malta), 2015 and ICIT Symposium / New Expressions: Women in
music technology, Irvine, (US).
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realization stage and a public presentation. The impact of
research on the transfer of knowledge into practice was
direct. With the introduction of their knowledge and
views, practitioners'” involved in the project have had an
impact on solving design problems and influenced
methods and interpretations. Audience feedback and
self-reflection in practice were immediate and specific.
Audience actively explored the media purposefulness:
they played, listened, wrote, danced, discussed and asked
about Emil Benci¢'s work.

We set in motion a series of new media possibilities,
some of which are not applied all over the world.
Currently, this possible inaccessibility of the relative
software and hardware may be an obstacle to such an
extent that the public (even if sufficient digitally literate)
may miss another invisible layer of the project. At the
same time, on top of all these works, we build a database
of knowledge (texts, images, sounds), a heritage that is
floating in the virtual space that can be accessed only
through the new media key.

We set and carried out The virtual thematic route Emil
Benci¢é — From Experience to Infinity as an example of
artistic practice and application of new trends in the
design of the memorial space. I offer informational,
instructional, authorial and expert in-depth materials
(video, visualizations, spatial installations, sound
projects), which attract the interest of digitally literate
audience for virtual contents.

In the future, we will continue communicating with
the public. I pursue the goal that the knowledge about
life and the importance Emil BencCi¢'s artworks survive
the physical limitations of human life and that it will be
permanently encoded for future generations by using
new media techniques and preserved in the new media
space.

This project answers the question and offers the
guidance on how to achieve data and practically develop
the platform that could be used also in other virtually
designed cultural heritage projects of preserving the
memory on the artist and his inheritance.
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Abstract

The hackathon format, which began as a commercial digital
model, has been modified across different communities within
the arts and cultural sectors. Adjusting the hack to work within
the arts presents logistical challenges to organisers. The authors
of this paper, an arts curator and artist-practitioner, have
organised and run hack-style events together since 2014. In this
research, they define hacks and cite examples of recent art and
cultural hacks. They then present a series of three case studies
that describe their collaborative projects. An analysis of this
research shows that the format of the hack event has been
modified in a variety of ways across different projects. These
include removing competitive aims, considering needs that are
specific to arts participants, strategically planning materials and
resources, and carefully considering exhibition and showcase
formats.

Introduction

In recent years, curators, cultural organizations and arts
practitioners have been presenting and producing hack
events within the arts and cultural sectors. Suzy O’Hara
and Victoria Bradbury have been developing hack-style
events together since they initiated the ‘Thinking Digital
Arts // Hack’ in Newcastle, UK, in 2014. O’Hara comes
from a curatorial and arts production background while
Bradbury is a media artist, teacher, and maker. These
different perspectives have strengthened their partnership
in developing and delivering this series of projects.

Through this paper, the authors review current
practice alongside an analysis of the projects that they
have produced with other collaborators. Through these
methods, they interrogate the questions; how can a
structure that originated with the commercial digital
sector, which is fundamentally based around
competition, problem-solving, and commercial software
development, influence artistic strategies that aim to
generate knowledge through organic research, process,
and inquiry? How is this format being utilised within the
arts and how it has been modified across different
communities?

What is a Hack?

Hackathons, which are more commonly referred to as
‘hacks’, are a format for the production of collaborative
projects. They are intensive events that occur over a
short time frame (usually from a half-day to 48 hours),
that encourage problem solving and content generation.
They have become an increasingly prevalent mode of

Suzy O’Hara
CRUMB: University of Sunderland
suzanne.ohara@research.sunderland.ac.uk

working within the commercial and artistic digital
sectors. Hacks originated within the commercial digital
sector as an innovation strategy for developers to think
creatively about solving technical problems. This format
has been appropriated by the arts and cultural sectors
more recently as a way for artists and organisations to
work with the commercial digital sector skill set in an
experimental, low-risk way. [8]

Wikipedia has defined hackathons as they are most
commonly known within the commercial digital sector,
stating,

“A hackathon [...] is an event in which computer
programmers and others involved in software
development and hardware development, including
graphic designers, interface designers and project
managers, collaborate intensively on software
projects in competition with other teams.” [12]

Hacks, however, have been used by cultural institutions
and by artists as a strategy to generate discourse,
collaboration, and as a starting point for new artworks
and ideas. These hacks represent anti-disciplinary
practices emerging at the intersection of arts, culture,
creative digital industries, design, and engineering. Hack
formats are shaped by the motivations that drive their
development. Various agendas reveal the needs of vastly
differing communities of professionals including artists,
hackers, makers, creative coders, engineers, scientists,
data architects, technologists, arts and cultural
professionals, venues and business. Unlike a traditional
artist-in-residence programme, which is particular to the
arts and literature, the hack format has proven to be
portable and work well in both commercial and arts
based contexts.

Hacks within the Arts and Cultural Sectors

Since 2011, a series of funded programmes have been
delivered to develop the ‘culture hack’ methodology
across the UK. These include ‘Culture Code’’ and
‘Culture Hack, Sync’?, and ‘Culture Shift, British
Council’®. Each of these programmes enables the
creation of innovative digital prototypes that catalyse

! http://www.culturecode.co.uk/
2 http://culturehack.org.uk/about/

8 http://creativeconomy.britishcouncil.org/projects/culture-
shift/
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cultural data through collaborative practice while
creating new working relationships across the arts,
technology and the creative industries. These events seek
“...to embrace technological innovation and find new
ways for emerging creative practitioners to benefit from
the digital revolution...” [6] They are usually linked to a
particular cultural organisation or museum and tend to
appropriate the competitive format from the commercial
sector with a cultural motivation and output.

The cultural sector has primarily used the hack
methodology to develop tools and explore new business
models. These capitalize on income generation
opportunities brought about by digital technologies while
exploring ways in which cultural data can be accessed,
utilised and monetised. The format of these events has
traditionally been to host participants in an appropriately
resourced space for up to 48 hours to create collaborative
projects in a competitive environment. Prizes are usually
given to winning pitches. In some cases, this has taken
the form of a winning team being granted support to
further develop a prototype. ‘Culture Shift’, for example,
has partnered with digital firms such as Google to grant
funds and “...provide a level of support and incubation
in order for [participants’] ideas to become a reality.” [6]
Typically, hack participants are not paid for their time,
but their expenses and logistics may be covered. The
value of developing collaborative projects and
networking is emphasised over financial payment.

An example of a culture-hack at a major UK venue is
‘Hack the Space’. This large-scale event was presented
at the Tate Modern Turbine Hall on 14 June 2014 as a
stage to re-launch The Space” online platform. ‘Hack the
Space’ was the first hack event held at Tate Modern and
employed an open innovation® business strategy to
access external expertise and nurture innovation within a
contemporary art venue. A wide offering of data was
made available to the participants, including data
supplied by artists such as Ai Wei Wei. Whilst ‘Hack the
Space’ was hosted by Tate Modern, the event was
delivered by 3 Beards, “...an events company that exists
to grow and support the global startup community...”’
[1]

Victoria Bradbury participated in ‘Hack the Space’ as
part of the British Council team, creating the
‘Pharmaceutically Active Crustaceans’ project ° .
Bradbury observed that ‘Hack the Space’ appropriated
and applied a commercially orientated methodology to
shape a competitive context in which participants would
generate a range of creative outputs. Like the ‘Culture
Shift” hack, “...participants pitch a finished prototype to
a panel of judges...” [6] to win funding for development.

4 http://www.thespace.org

5 “...amore distributed, more participatory, more decentralized
approach to innovation, based on the observed fact that useful
knowledge today is widely distributed, and no company, no
matter how capable or how big, could innovate effectively on
its own.” [7]

http://www.theguardian.com/artanddesign/2014/jun/16/hack-
the-space-tate-modern

The high profile of the artists who presented the data
used in the event paired with the brand value of the
venue (Tate Modern), propelled ‘Hack the Space’ from a
grassroots activity amongst individuals (artists, makers,
commercial technologists) to a nationally reviewed event
that boasted a live audience of over ten thousand people.
As with all commercial hack events, invited participants
were not paid for their time, however, the promise of
further development funding, the opportunity for
participants to raise their profile through media attention,
and access to both a professional and public audience
continued to hold value. Like geeks-in-residence
programmes’, ‘Hack the Space’ provided value for the
institution (Tate Modern) by bringing a digital mind-set
into their venue and fostering relationships with the new
media arts and commercial, creative digital and
technology industries, while capitalizing upon the
existing infrastructure and working practices of the
contemporary arts sector.

Another project investigating applications of the hack
model in the arts is ‘Inhabiting the Hack’. This research
was led by Dr. Helen Thornham, Associate Professor of
Digital Cultures at University of Leeds, UK and aims to
provide a critical perspective on current practice within
hacks as sites of meaningful production for the arts.
‘Inhabiting the Hack’ was part of the Communities and
Culture Network and ran through December 2015. The
project examines “...the notions of innovation and
creativity ingrained in digital culture...” and seeks to
interrogate hacks and the *...relationships between
innovation, practice, imagination and material...” that
they uncover, capture and exploit. [9]

‘Inhabiting the Hack’ researchers are working with a
range of UK arts organisations to develop “...alternative
styles of hack events, often informed by traditional arts
activities such as residencies and retreats...” [9] rather
than commercially driven methodologies which evolved
for a different sector. These alternative events are guided
by an intent to avoid challenges with the hack format as
it is migrated to the arts and cultural sectors. The
researchers view traditional hackathons as,

“intensive events, which make things invisible and in

which,

* Play hides work (and worker’s rights e.g. minimum

wage legislation, etc).

* Pitches and prizes hide intrinsic value.

* Product focus hides reflections and learning.

* Emphasis on pre-planning and problem solving

inhibits exploration.

* Extra-curricular dates/times exclude carers

* Appropriation of language (hack, retreat, kata,

camp, pattern) loses wider cultural significance in
translation.

* Focus on the “pitch’ as end-product privileges

hylomorphic design over material.” [10]

! http://www.theguardian.com/culture-professionals-
network/culture-professionals-blog/2014/feb/28/geeks-
residence-tech-arts-developer
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The authors of this paper have noticed similar challenges
with the hack format when it is applied within the arts
and cultural sectors.

Challenges with the Hack Format

From a practitioner’s perspective, there can be a number
of challenges with the hack format. The rapid nature of
the hack can create the impression that art made with
technology is ‘quick and easy’. This is something that
Bradbury has become aware of while teaching electronic
art to undergraduate students; the public perception of
technology is that it makes things ‘easier’ and ‘faster’.
When used in creative contexts, however, this is not true.
Fiber artist Annet Couwenberg addresses this idea in an
interview when she states that beginning to use
technology in her work “...didn’t make things easier...”
[11] Technology is an art medium like any other; it
requires knowledge and skill to implement alongside of
creative and conceptual considerations. While open
source code, pre-built software, API’s, and libraries
allow artist-coders to avoid programming everything
from scratch, there is still a great deal of work to be done
to employ these technologies effectively in projects.
These considerations are particularly acute when projects
are generated collaboratively over a short time frame.

In relation to the exhibition of hack outputs,
organisers must carefully consider the implications of
possible modes of presentation. Facilitators must be
sensitive to the professional needs of participants, many
of whom work to build their public profiles as artists,
both off and online. In her PhD research, Bradbury
states,

“There is scope for further research on the
structuring of public exhibitions following art hacks,
perhaps by de-emphasising organised displays of
prototypes and classifying post-hack events as
informal showcases. Advertising the results of an art
hack or workshop as an exhibition requires artists to
display work publicly that has been created quickly.
This can be difficult for artists as they strive to
develop and curate a public profile in order to
control how their work is viewed.” [5]

This issue of exhibitions after hacks has been notably
considered in relation to Art Hack Day® events. Art Hack
Days are globally peripatetic, driven by a particular
theme and held in collaboration with venues and events
within the new media art field. Unlike the for-profit 3
Beards, Art Hack Day is a non-profit organization that
runs hack events and aims to,

“...bridge the gap between art, technology and
entrepreneurship with grassroots hackathons and
exhibitions that demonstrate the expressive potential
of new technology and the power of radical
collaboration in art.” They are “...dedicated to
hackers whose medium is art and artists whose

8 See: http://www.arthackday.net

medium is tech...” and they “... believe in non-
utilitarian beauty through technology and its ability
to affect social change for public good.” [2]

Thus, the motivations that shape Art Hack Day events
are radically different from the curatorial model
employed during ‘Hack the Space’, which emphasised
outputs. However, the Art Hack Day organization and
the hack format in general received criticism from arts
communities for the event format used in the 2014
Transmediale Festival in Berlin, Germany. The
Transmediale ‘Afterglow’ Art Hack Day involved a 48-
hour research and development period during which
invited artists would produce work for a  ‘flash’
exhibition. This would then be presented as major
exhibition for this high-profile international festival.
Artist Constant Dullaart publically declined his invitation
to the Transmediale ‘Afterglow’ Art Hack Day event,
highlighting emerging issues around the real costs of
“...experimental innovation...” [3] that utilize
commercially based methodologies to generate art for an
exhibition context. In an open letter to the Transmediale
‘Afterglow’ Art Hack Day organizers, Dullaart raised
tangible issues around the motivation, agenda, working
practices and dissemination strategies that were
employed. Dullaart expressed concern around the
“...creative corporate...” [3] hack format, time frame
and context being created for art production, stating,

“A fast, cost effective, even competitive, corporate
way in which a large quantity of approaches can be
included, competing with each other, stimulating
ridiculous work hours, without any fee or
compensation. Stimulating easy and quick solutions
to personalise mass produced technology with an
artistic flair. After which the work is presented
without any chance of contemplation, or for that
matter curatorial intervention...” [3]

From Dullaart’s point of view, issues of finance,
payment and fair working practices need to balance the
perceived value of the experience of collaboration. The
curatorial decision to host an exhibition following a
research and development-focused art hack event can be
detrimental to the experience of the work produced, the
artists involved and the intended audience.

The hack format presents potential challenges for
organisers, venues and participants when it is migrated
from the commercial digital sector into an arts and
cultural context. O’Hara and Bradbury became aware of
these issues through personal contacts, online content,
and first-hand experience as they organized and
presented the following three case study projects from
May 2014 — November 2015. The authors aimed to be
sensitive to the above issues while remaining
experimental and testing a range of organisational
strategies.
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Thinking Digital Arts // Hack

The ‘Thinking Digital Arts // Hack’ (‘TDA//H’)® took
place on Tuesday 20 May 2014 in Newcastle, UK. It was
part of the ‘Thinking Digital Arts’ programme, which
was curated by Suzy O’Hara to run alongside ‘Thinking
Digital’, a TED-style commercial tech conference that is
produced annually by Herb Kim at the Sage Gateshead
and attended by delegates from around the UK and
internationally. ‘Thinking Digital Arts’ is part of
O’Hara’s PhD research into intersections between the
commercial and artistic digital sectors. “TDA//H’ invited
artists and designers from around the UK and Europe as
well as “Thinking Digital’ conference delegates to come
together for a day of collaborative making.

Fig 1. Thinking Digital Arts // Hack, 2014, initial brainstorming
session. Photograph by Lalya Gaye.

Strategies of Organizers:

While planning ‘“TDA//H’, the organisers, Suzy O’Hara
(Curator) and Victoria Bradbury and Lalya Gaye from
Attaya Projects'® (Lead Avrtists), became aware of the
concerns that had been raised by the new media art
community around the recently presented Transmediale
‘Afterglow’ Art Hack Day. O’Hara, Bradbury, and Gaye
wanted to be sensitive to these issues as they moved
forward with inviting artists and planning the event,
particularly around the presentation of outputs.

The theme of ‘TDA//H’ was ‘Decentralisation’,
inspired by the simultaneous public conversations about
the 2014 Scottish Referendum and questions raised about
the tendency of UK arts to be London-centric .
Newcastle, as the hub of arts and culture in North East of
England, was an ideal place to bring participants together
to discuss this topic through collaborative projects.

‘TDA//H’ also had a materials focus because of the
Lead Artists’ personal interests in physical computing
and sculptural new media artworks. Bradbury and Gaye
made it a central goal to acquire and present quality
materials for ‘“TDA//H’ participants. They did this by
using some of the project the budget to purchase high-

o http://blurringartandlife.com/vb/thinkingdigitalarts_hack.html
10 .
http://attayaprojects.com
! http://www.hannahfestival.com

quality materials such as electronics, Arduinos, sensors,
and conductive fabric and thread. This was also achieved
through partnering with New Bridge Project*? and Maker
Space Newcastle'®. These two venues sit side-by-side on
New Bridge Street, a central avenue of the city. Holding
the event across these two spaces meant that participants
could move between them, drawing upon the resources
available in the gallery space (including projectors,
monitors, and video equipment) and also have access to
the maker space’s facilities and materials (including a
laser cutter, 3-D printer, basic wood and electronic
tools). Maker Space supported this effort by offering
volunteers who participated in the hack while also
monitoring and facilitating the use of their space. Finally,
“TDA//H’ also partnered with House of Objects**, who
provided upcycled materials for the artists to work with
during the event.

The experiences of the artists and organisers of
Transmediale ‘Afterglow’ Art Hack Day influenced the
curatorial decision not to host an exhibition of the work
produced during ‘TDA//H’. A decision was made to
instead market the public event as an ‘informal
showcase’ of the work that would emerge. However,
while the language may have been modified from
‘exhibition’ to ‘informal showcase’, and understood by
those working in the field, it had little bearing on
audience expectations on the evening of the event. The
lack of curatorial input into the showcase raised criticism
from audiences who, despite the marketing message, still
expected a curated exhibition. This underlined the fact
that both the language and strategies used in organising
art hacking events is still being defined and understood.

Fig 2. Thinking Digital Arts // Hack, 2014, Prototyping phése.
Photograph by Lalya Gaye.

Outputs

Because of the Lead Artists’ emphasis on sculptural and
physical computing materials and equipment, “TDA//H’
resulted in mostly physical and sculptural projects. The
participants made use of the resources provided and
found a balance between play, serious inquiry, and final

12 http://thenewbridgeproject.com
13 www.makerspace.org.uk/
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production at the end of the day-long event. A range of
projects emerged from the five groups, including a bird
flocking algorithm and sculptural prototype, a pair of
glasses made of upcycled CDs that allow a person to see
behind himself as he walks while following commands
from a computer programme, a mapping the city video
artwork, an unplayable board game made of dissected
laser-cut maps, and an interactive installation using web
coding and Makey Makey"® that presented the miles that
different foods travel to reach Newcastle food markets.

Strategies of Participants

In order maximize productivity during the short one-day
timeframe, the ‘TDA//H’ organisers broke the day into
three distinct phases: conceptualisation, prototyping, and
execution. After the conceptualisation phase, there were
short presentations by each of the groups. During this
early stage of the event, the groups with more
participants from the commercial digital sector had
refined their ideas to a project that they would pursue
through the prototyping and execution phases. This was
mapped out quite clearly during their presentations and
the outputs that these groups realized at the end of the
day were very similar to what they had initiated early in
the event.

The groups that consisted of more artists presented a
vague and broad scope of what they planned to
investigate throughout the day. In the end, these groups
showed projects that were further removed and much
more surprising in relation to what they had presented
after the initial conceptualisation phase.

The City is The City (is The City)

‘The City is The City (is The City)’!® (“TCTCTC")
project was supported by Baltan Laboratories and took
place as a one-day event in Eindhoven, Netherlands on
19 June 2015. Suzy O’Hara and Victoria Bradbury
organised ‘“TCTCTC’ with the aim to investigate citizen
journalism through artistic practice. The project
description reads,

“The rise and development of citizen-journalism is a
form of reporting that specifically uses citizen media
and user-generated content to construct the news,
disrupting the audience-broadcaster divide. Caught
in the cross-fire between a disappearing illusion of
privacy and an increasing dependence on networked
services and infrastructures, the attitudes we recast
towards roles of participation assume a new
urgency. Indeed, what has this new world of meta-
data and democratized tools offered us if not an
opportunity to enact, by implementing resources,
techniques, and technologies, new investigations of
these tools through artistic response? Provocations
were explored through experimentation,

15 http://makeymakey.com
16 http://blurringartandlife.com/vb/tctctc.html

questioning; How is artistic practice informed by the
practical and theoretical challenges that
simultaneous networked perspectives present?” [4]

Fig 3. The City is The City (is The City), 2015, Web activity.
Photograph by Beryl Graham.

Strategies of Organizers

‘TCTCTC’ employed an initial web activity to create
brainstorming groups. When the participants arrived,
they found their name attached to one of a number of
strings that were woven across the room (Fig. 3). Each
followed his or her string around the lab, ducking under
and climbing over strings and each other to locate the
end of the line, which was attached to one of the tables.
At each table was the terminus of 4-5 strings as well as
large papers with two of the key themes developed by
organizers (ie: Verification Threads, Mobilisation,
Privacy vs. Sharing). The initial groups discussed these
themes, writing ideas on large sheets of paper. These
theme sheets were then hung on walls around the
perimeter of the room and participants were invited to
gravitate toward a particular theme in order to
amalgamate project groups for the day. Once groups
were formed, the day was broken down into the same
conceptualization, prototyping and execution phases
used during ‘TDA//H’. These phases were timed and
announced by the organisers to keep the day moving
forward. ‘TCTCTC’ ended with each group presenting
what they had created to the other participants and
organisers. This removed any kind of public exhibition
component and the event ended with informal
conversation among participants.

Outputs

‘TCTCTC’ involved participants from  diverse
backgrounds who were from the Netherlands and the
UK. These included four journalism students, an
information architect, artists, curators, and academics.
Unlike ‘TDA//H’, which afforded travel and
accommodation in the budget, ‘“TCTCTC’ participants
funded their own attendance costs. Three teams formed
and four different projects were created; the ‘News
Buddy’ app, ‘Data That You Don’t Want to Share and
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No One Wants to Know’, a hidden text t-shirt, and a data
glove.

Fig 4. The City is The City (is The City), 2015, ‘Data That You
Don’t Want to Share and No One Wants to Know’. Photograph
by Sas Enzo.

Strategies of Participants

The group that created the ‘“News Buddy’ app consisted
of an information architect, an artist and two curator-
artists. This group was driven by a highly linear process;
they followed the phases of the day strictly through
conceptualisation, prototyping, and execution. They took
their time brainstorming and refining their idea on paper,
then prototyped and executed the project as a website.
Their final presentation showed a firm concept that was
closely related to the topic of citizen journalism.

The group who created ‘Data That You Don’t Want
to Share and No One Wants to Know’ followed a much
more organic  project evolution cycle.  Their
conceptualisation phase extended throughout most of the
event. Finally, they settled upon an idea and executed
two prototypes during a rapid burst of production at the
end of the day. This group consisted of a
curator/academic, a mid-career artist, a filmmaker and a
journalism student. The journalism student was
enamoured with learning physical computing strategies
and excited about the open process that didn’t involve
specific commands or outputs. This group’s presentation
was lively and subversive, involving prototyped versions
of a male and female genital sensor that showed genital
data in a humorous way onscreen. This project didn’t
relate closely or in a didactic way to the topic of citizen
journalism. Rather, the group employed the spirit of an
art hacking event to create a new media art project
prototype through collaborative means.

The third group consisted of early career artist-
designers and a journalism student. It took this group
most of the day to find a path to pursue, but they tried
out many ideas and technologies along the way. There
appeared to be some difficulty in the collaborative
process with this group, evidenced at the end when they
presented two separate project ideas. Both ideas seemed
to have been developed quickly and privately as neither
showed evidence of development throughout the phases
of the day. The first project was a design for a t-shirt that
displays a hidden-message when photographed. The

second was a data-glove prototype made from a
conglomeration of materials including tape, fabric, and
wires. These were put together to illustrate a mode of
data transfer between two people wearing the gloves.

Rewriting the Hack

‘Rewriting the Hack’ (‘RtH’) is the final case study. This
project explored the theme of ‘Industrial and Post
Industrial North East’ (UK). It was a female-only hack
that focussed on issues related to women and tech with
an emphasis on histories and archival materials. The
two-day event examined the hack format as a site for
producing collaborative, interdisciplinary artworks while
examining issues of gender diversity in art and tech
culture and in the hack format itself, particularly as it is
an increasingly popular model for creative production.
‘RtH” was held at The Core, Science Central building in
Newcastle, UK on 21-22 November, 2015 and included
participants from around the UK and Europe. It was
supported through ‘Inhabiting the Hack’ (discussed
above), who suggested that a female-only hack model be
produced in Newcastle and provided funds for the event.

Strategies of Organizers

‘RtH’” was organised and delivered by Suzy O’Hara and
digital artist Shelly Knotts with Victoria Bradbury in an
advisory role during the planning process. The first day
of the event began by presenting a live-theatre piece, a
monologue by Katherine Beaumont about women’s
history in the North East of England. Next, Jennifer
Hillyard presented materials that the Mining Institute had
digitized for use at the hack. After these presentations,
Knotts used the live-coding environment Super
Collider*’ to randomise initial groups for brainstorming
the key topics of Systemic Obstacles, Structural
Inequalities, Voice and Visibility, Revealing Narratives,
and Feminising Code. ‘RtH’ then following the
‘TCTCTC’ model of initial sub-group discussions of
themes, followed by short presentations and hanging the
topics on the walls of the space. After a break for lunch,
participants were invited to gravitate toward particular
themes and form groups for project conceptualisation,
prototyping and execution.

Participants were selected who were librarians as well
as artists, designers, musicians, filmmakers and
businesswomen. They gathered to create with archival
materials relating to the North East of England’s
industrial heritage as well as current open data sets
representative of the region’s post-industrial present. In
the weeks leading up to the event, the Mining Institute
digitized materials on women’s history in relation to
mining. One example of this was the digitization of
several chapters of a book called We are Women We are
Strong that discusses women’s roles in the 1980’s
mining strikes. This digitization was a notable result of
the hack — the event brought pieces of women’s history
into online archives that hadn’t previously been there.

1 http://supercollider.github.io
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Outputs

Three groups formed from the thirteen hack participants.
One focused on a single collaborative diorama project
that activated mining history data called ‘Haway the
Lasses’. Two larger groups worked in more divergent
ways, creating a variety of projects around a single topic.
These included a series of explorations of business
models in relation to gender and a series of projects
examining women’s inclusion or exclusion in histories.

Fig 5. Rewriting the Hack, 2015. Participants Carmin Karasic
and Joanne Armitage. Photograph by Mark Hursty.

Strategies of Participants

The ‘Haway the Lasses’ group were highly focused,
knew the project they wanted to create from the
beginning, and moved forward with its development in a
focused and linear way. This diorama examined the
domestic side of mining history, drawing quotes from
women who were miner’s wives, mining statistics, and
key events that happened when mining was most active
in Britain (such as World War ). The diorama included a
timeline with activated LED’s and a pick ax that moved
based upon shifting data.

The business and gender group created a publication
called ‘29 Things to do at Work” and an embroidered
tablecloth that questioned business etiquette for use as a
centerpiece at business meetings. They also wrote a
script that examined biographies of ninety male and
thirty female professors from Northumbria University,
making a quiz about words that were used in the
biographies and creating an award in the form of a
power-biography.

The group considering women’s  narratives
challenged the authority of histories with two key
outputs. The first was a loudspeaker that projected male
or female voices reading stories from ‘We are Women
We are Strong’. The voice changed to male or female
based on proximity of a viewer. Another member of this
group considered what would happen if histories were
altered and wrote a script for removing men from the
operating system of her computer.

An informal public showcase was held at the end of
the second day of ‘RtH’. This allowed time for
participants to discuss the future of the projects created
during the event and served as a buffer between a period
of meeting and intense collaboration and finally parting
ways.

Analysis

How is this format being utilised within the arts
and how it has been modified across different
communities?

Hacks have been presented by cultural organisations to
explore unique agendas. One way that this has been
achieved is by employing data sets inherent to the
institutions (including archival information such as
collections, visitor data, artist-provided data, etc.) in new
ways. When an institution presents a hack event, they
exhibit their knowledge of evolving digital technologies
and their ability to incorporate these into programming
using cutting-edge formats. These types of cultural hack
events tend to follow the commercial tech hackathon
model closely, including maintaining the competitive
format.

The art hacks presented in the case studies represent a
type of event that is different from the cultural model.
These tend to be presented and organised by curators,
artists, and academics. They take place at galleries, labs,
science buildings, and maker spaces. The facilitators of
these events are led by the motivation to present
opportunities for mixed groups of participants to meet,
develop ideas, and begin to collaborate on new projects.
They are a type of incubator but with financial and
competitive incentives removed as driving factors.

How can a structure that originated with the
commercial digital sector, which is
fundamentally based around competition,
problem-solving, and commercial software
development, influence artistic strategies that
aim to generate knowledge through organic
research, process, and inquiry?

Presenting hack events in arts contexts transfers a format
from a realm that is interested in problem solving into a
realm that tends to ask questions rather than answering
them. When the hackathon is modified for the arts, there
are a number of issues that must be considered,
particularly in relation to participants. The hack format
aligns closely with methods that are already practiced
within the arts and cultural sectors. These include
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interdisciplinary practices, collaboration, creating quick
prototypes, brainstorming, and thinking through action.
While these similarities exist, there are also many
differences, particularly in relation to the aims of artist-
participants in non-commercial contexts. Organisers
must be open to the idea that art hack participants will
pursue goals during the event that will further their own
creative and professional agendas; the exploration of
new ideas is a key currency for the artists involved.

When the hack format was originally used within the
commercial tech sector, it was focussed around the goal
of writing and developing code for commercial
applications. Writing code and creating programmatic
artworks is only one of many outcomes and strategies
that are undertaken in art hacks. Artists are accustomed
to thinking laterally and applying art-making
methodologies across a variety of media. During an art
hack, this occurs through experimentation with media
and materials as part of the phases of project
conceptualisation, prototyping and execution. Art
hacking events, therefore, do not necessarily result in
technology-based art projects, but rather, a wide range of
results can be possible. Some of these results utilise
technology while others do not. Participants often ignore
technological media altogether and work with analogue
materials or performance. This can be even an even more
effective use of their time, circumventing the possibility
that learning a new technical skill will encumber the
development of new work.

Organisational models that are presented by
facilitators will have a major impact on the kinds of
projects that result from art hacking events. How these
are shaped depends largely upon the interests, skillsets
and backgrounds of the organisers. Different
modifications of the hack format have been tested across
the case study projects and this has produced a variety of
results. An example of this is seen in ‘“TDA//H’. This
event resulted in many physical computing and
sculptural projects that were made possible by the
materials and resources available in the New Bridge
Project and Maker Space venues. Groups were able to
use materials such as laser cut cardboard, Makey Makey,
and video monitors in their final presentations.

The mode of selection of participants (including
invited guests, open call curated selection, or open
invitation) will be reflected in event outcomes. Different
types of participants, when grouped, will have different
expectations and results will therefore differ. The authors
have seen this across the three case studies, which
involved participants as diverse as artists, journalists,
designers, archivists, librarians, filmmakers, and web
programmers. The combinations that arise in groups,
whether by chance or by design, will affect the methods
used to create projects and thus the outcomes of the
event. This was evident in “TCTCTC’, which included a
group that was highly organised in the planning and
execution of the ‘News Buddy’ app and a group that was
highly organic in the conceptualisation and
implementation of ‘Data That You Don’t Want to Share
and No One Wants to Know’.

The structure of a hack can be compared to
pedagogical models employed in art universities,
particularly in foundations programs in which students
are led to plan and implement projects quickly while
simultaneously expanding their ideas and their uses of
materials. When the competitive format and the
pressures to exhibit work are removed from the
commercial hackathon format, participants in art hacking
events are able to create more freely and push the bounds
of their practice and usual modes of working.

Organisers of hack events presented within the arts
must be aware of the types of considerations that are
unique to artist-participants. Outcomes of art hacking
events will be both tangible and intangible. These
include physical artworks, virtual artworks, ideas
(intellectual property), relationships, and collaborations.
It would be impossible to monetise or place a concrete
value on these types of results. It is important that
participants who work collaboratively in art hacking
contexts discuss intellectual property before the end of
the event. If individuals decide to move forward with a
project, all group members will be aware of what kind of
credit or remuneration was discussed.

Issues of intellectual property and participant
visibility extend to the fact that artists labour throughout
their careers to build a personal brand. They usually
serve as their own marketing department, creating a
website, archiving imagery of their practice, and acting
as the social media arm of their own identity and career.
This raises questions as to whether an artist wants to link
his or her name with a project that has been created
quickly and collaboratively and is then showcased
immediately either in an exhibition format, on social
media, on a project website, or in articles about the
event.

Conclusion

Evolving strategies employed in hack events presented
within the arts and cultural sectors have modified the
original  commercial  tech  hackathon = model.
Organisations, facilitators, and institutions have pursued
a wide range of models for planning and implementing
these events. Some follow the tech hack model more
closely than others.

In planning and delivering the case study projects,
Bradbury, O’Hara, and their collaborators have worked
to de-emphasise the original competitive nature of hacks
as well as the need for a public exhibition of hack results.
This has been implemented while attention has been
focussed on deriving value from collaboration, idea
generation, and networking. A key ethos of this hack
model emphasises the idea that artists tend to raise
questions and create problems rather than answering
questions and solving problems. Raising questions can
create insight and lead to new ways of thinking that can
be considered a valuable type of innovation.

After this research, there is scope for further
investigation into the effects of the presence of
videography, photography, media and social media on
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the outcomes of art hacking events. Additionally, further
research into the framing of hack events as projects in
and of themselves should be undertaken. This research
raises questions as to how these types of projects are
documented and presented after they occur — are the
hacks themselves the projects of the organisers or is
there shared ownership of the event among the
organisers, participants, and venues? Additionally, from
a curatorial perspective, how can expectations of
audiences be managed when these events are presented
in venues such as galleries and museums? How does this
change when they take place in labs or maker spaces?
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Abstract

This paper examines how artists and product designers could
develop objects in a technological social era by using foresight
and ideational drawing as a method of inquiry and anticipated
development. It examines methods how artists and designers
can consider future states of objects that bridge social
engagement between users. It also provides a framework for
design considerations of how objects may outgrow its
technological value over time. The methodology of foresight
and ideational drawing aids in understanding how designers
can approach and create an understanding how the object could
operate in various future world states and its possible co-
mingling.

This paper examines how a nested framework process
informs how product designers and the designing of objects are
interrelated to techno-social experiences. A nested framework
process is a series of applied research methods used in
combination to approach a complex problem. It argues for the
inclusion of ideational drawing as a method to be included in
the Popper diamond.

Foresight as Method

Foresight horizon scanning and matrix development are
used in this research as a method to develop possible
futures of objects.

As a research method, foresight can be used to
create insights, learn demands of new markets, and
develop implications for action in complex territories. By
using foresight methods to develop new products, a
context is created to directly enable creativity within the
constraints and frameworks in design. The generative
phase of foresight is the foundation for a process of
inquiry. It consists of gathering, analyzing and
synthesizing of existing knowledge, in order to codify
knowledge into a new vision of the future. Rafael Popper
indicates three main stages of this generative phase:
Exploration, Analysis and Anticipation. [1]

Exploration provides an understanding of main
issues, trends and drivers. A driver is the understanding
of what is propelling the trend. Analysis is an
understanding how the main issues; trends and drivers
influence each other. Anticipation examines previous
considerations and aims to develop possible futures.

Ideational Drawing as Method

To consider adding ideational drawing as a research
method, one must understand how drawing is used in the
ideation and research phase. Bill Buxton writes in
“Sketching User Experiences”, that even if the designer
laboured for hours, or days over a drawing, the rendering

style is intended to convey the opposite, by conveying it
was done in minutes a sketch indicates “I am disposable,
so don’t worry about telling me what you really think,
especially since | am not sure about this myself”. [2]
Buxton further qualifies sketching adds to the design
process by indicating that it is quick, timely,
inexpensive, disposable, plentiful, and provides a distinct
gesture with minimal detail. This type of ‘thinking
drawing’ provides an appropriate degree of refinement
that corresponds to the designer’s level of certainty in the
designers mind, and asks to suggest and explore a subject
rather than to confirm with providing a level of
ambiguity that will be able to be interpreted in different
ways. [3] This incompleteness of a drawing, providing a
vague description, allows the outcome to be discussed
and iterated in the reading of image, which is integral to
the design process. Buxton identifies and classifies
drawing into five categories: sketch, memory drawing,
presentation drawing, technical drawing and description
drawing. Sketching, is articulated as a type of thinking
drawing, memory drawing is a render made to record and
capture ideas, presentation drawing is a type made for a
customer and may be more refined, technical drawing as
type of drawing to use for a fabrication and description
drawing which is intended explain something such as an
illustration for an emergency exit. [4] Buxton clearly
delineates the use of sketching and its role in the design
process from that of prototype. A prototype has different
properties than drawing. It must be didactic, describe,
refine, answer, test, resolve, be specific and act a
depiction. [5]

Buxton argues that the act of drawing is integral to
the user experience design process as both ideation and
conversation based tools are used in technical user
design processes. Deanna Petherbridge articulates
additional examples how drawing is used is for dialogue
purposes by architects, engineers planners and designers.
Defined as such, she refers to drawing that is used
mainly in three capacities: as a medium for
communication, a medium for design and as a medium
for analysis specifically as a means of knowledge and
understanding. [6] For the purposes of this paper,
sketching or drawing is examined as a process of
knowledge and understanding to think through concepts.

Petherbridge refers to the research work of
Kathryn Henderson, who claims “Sketches are at the
heart of design work”. They serve as thinking tools to
capture fleeting ideas on paper where they can be better
understood, further analyzed and refined and
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negotiated”. [7] Henderson further articulates and refers
to sketching as “Messy Practice”, or hand sketching and
a “mixed practice” of computer graphics. In this study
the notion of drawing as Petherbridge describes as a
“boundary object”, and its ability to be a “holding
ground and negotiation space for both explicit and yet to
be made explicit knowledge” and its potential for a tool
of communication. [8]

In this process, sketching as ideational drawing is
used to think through problems, and create new ones, as
part of the problem framing process. Drawing a user’s
experience with a potential new object presents a context
for product designers to think about how to draw objects
of experience that may be networked in a way not
previously conceived. Petherbridge introduces this as a
“boundary object”, however it can also be considered as
a proof of concept, and a method to describe and
illustrate a potential new problem to solve.

Terry Rosenberg refers to ideational drawing as an
act of raw thinking, specifically “thinking-in-action and
action-as-thinking”. He refers to ideation drawing as
thinking space, where space is thinking and is presented
as artifact, and makes the clear distinguished point that
ideation drawing is “thinking” and not “thought.”
Drawing is used to ideate as a present activity and the
“immediacy of the thinking-act”. [9] Rosenberg cites the
examples of the work of John Rhys Newman, a senior
Design manager of Nokia Design’s Insight and
Innovation team. Newman describes the process of his
drawings in meetings and conference calls where he is
“half listening, half drawing” and the semi-preciousness
and semi-focus of the drawing and the accidents that
occur as his focus drifts. Part of his process is to date
stamp the drawing, and place the drawings in a set of
manila envelops to file, as an effort of producing the
drawing itself as a relinquishing of a hold on thinking, to
see what happens as a leap of thought through drawing.
Rosenberg further articulates Newman’s drawings into
three categories: “Fictions”, “In Sight and Mind”, and
“Generative Drawings”. All drawings are done in pencil
on copier paper and identified with a date stamp.

Fiction Drawings as classified by Newman are
“musings or doodles” as they are not illustrative of
anything specific and are more reflective a thinking act.
In 2006, a series of fictional drawings involved issues of
flooding, in particular influenced by global warming and
the floods in New Orleans. The drawings show objects
stacked high, using chairs to levitate boats and atypical
awkward gathered objects, absent of water. The objects
drawn in this space construct an imagine space as a result
of a flood. This disruptive act of the flooding can change
how objects are normally viewed and used in its
designed space. It is in this misuse of objects that new
shapes begin to form, and through the act of drawn
repetition new ideas can emerge from shapes that erupt
from a semi-illustration of an imagined flood.

In the category of “In Sight and Mind” Newman’s
drawings show a few identifiable objects, illustrating the
artifacts he uses as drawing aids (pencils, paper, paper
clip, eyeglasses etc.). The drawings start as observation

drawings, a pair of glasses is drawn in a meeting for
example and is built upon, as Rosenberg describes “a
world of alternative logic”. [10] These drawings
typically are derived by what is in front of him on his
desk. They are semi-observational, as the drawing
practice tends to be interrupted with other activities such
as being on the phone, or in a meeting. Objects are
layered on top of each other, and this tracing of objects
on a desk, observed and have imagined in distraction,
form new types of objects that are not typically depicted
from pure representational drawing. These examples
offer valuable insight into how designers can use
drawings in various ways in the creative process and
speak to the importance of generative and ideation
drawing because it permits a non-language based method
to build new products.

The third category of Newman’s drawings, are
generative drawings. In these drawings Newman poses
an exploratory question, for example “Why do we build
sandcastles?” Some of these drawings are as a result of
conversations; some identify key elements of building
sandcastles such as buckets and spades. In some of
Newman’s drawing the material and scale shift the
buckets from industrial to playthings. Again, repetition is
used here to ideate and replicate the act of building a
sand castle. By posing questions, Newman has
introduced constraints on his drawing, and is using
drawing as point to answer a question non-verbally
through shape and form. In shifting scale and tools he
begins to change what is a sand castle, and how could it
be re-imagined. In drawing these new playful shapes,
they act as a record to be considered when addressing a
new design problem and how to approach a new form of
a new object that does not yet exist.

Ideation, generation and fiction are significant to
this research because it articulates how designers are
already using drawing as a method of inquiry as it allows
ideas to build quickly in an action based way.

Ideational Drawing as Foresight Method

Buxton, Henderson and Rosenberg research argues, that
ideational drawing is integral to the generative design
process. This paper argues that ideational drawing should
be included as method in the Popper diamond, as a
method of semi-conscious brainstorming as part of the
ideation process of design. The diamond demonstrates a
practical framework of thirty-three methods articulated
by Popper. As shown in the modified diamond,
ideational drawing should situate in the creative polarity
of the diamond as a research method for design.
Ideational drawing is closest to the essay or scenario
writing as a research method, as it suggests a narrative or
reasoning. While several approaches have been used as
my methodology, their pedagogical similarities offer a
complimentary approach and its divergence create
greater understandings of this method as a specific
creative based foresight method.
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Developing a Matrix Approach

Kees Van Der Heijden states a matrix approach is
appropriate in situations of considerable uncertainty. [11]
In terms of understanding inter-relationships of driving
forces, typically a two by two matrix of critical
uncertainties generates several plausible scenarios for
plausible worlds. The cube model, developed with three
individual axes looked at the polarities in function,
ownership and technology in product design to act as
grounding points of considerations for product designers.
A cube can examine the three axes of polarities to create
eight possible future world scenarios, which are to act as
a guide of reimagining the product through different
lenses. These scenarios are valuable because they present
a well-rounded view of the possible world the objects are
designed for. A cube model is not typical of the
foresight process, perhaps as Heijden elaborates, the
matrix model maximizes the range of scenario outcomes
and the potential impact. However, the cube model can
participate in the foresight process in a significant way
by allowing elaborated worlds and maximize outcomes.
The nature of the choice for scenario dimensions are
what is high impact and highly uncertain for a large
range of possible impacts. [12] The choice to investigate
the cube model was to elaborate on possible futures with
a stable framework. Trends texture and develop the
world design to create future uncertainty as stated,
additional criteria are implemented through a variable set
of trends. These design criteria allow us to imagine
objects in new ways from its origin and predicting its
future. Ideational drawings are generative in nature and
inform questions as to how objects are constructed in this
world. This criterion acts as a guide in ideation for a
designer to contemplate how to think about approaching
an object’s complexity in the future through a creative
process.

The Double Diamond approach [13] elaborates the
“Discover, Define, Develop and Design” cycle as a
method for designers to consider when developing
products. The double diamond model is a well-
considered product design mode. It articulates a method
of expanding and funneling the design process.
Ideational drawing for example could be part of the
discovery process when brainstorming possible solutions
and feasibility of the product. What the double diamond
model does not incorporate an on going service based
model for products engaged with a community. It also
does not articulate the designer’s responsibility to
consider post-delivery of the product. The Stanford
University ME310 Design Innovation Process was
developed as part of a curriculum for a project-based
engineering design course at Stanford University. [14]

The cycle considers a five-phase approach that:
define the problem by observing the needs of the
intended users; benchmarks what technologies exist to
identify design opportunities; brainstorm to develop new
ideas; prototype to create a proof of concept and Test and
iterate to improve the design.

The second it can be assumed that a variety of
methods can be used between the brainstorm and

prototype process prior to the model stage. Ideational
drawing for example would be used as method to think
through concepts, and generate ideas on how to approach
the problem. Ideational drawing as a primary generative
method to the brainstorming process considers new
scenarios for the future. It is proposed that once the
problem is defined, and benchmarking phase has been
completed, setting a time frame would be an important
next step for designers to consider developing products.
A time frame could be cast to a point where conceived
technologies have radically shift, however it suggested
time horizon could be no more then ten years for
products with a reasonable intention to reach a
marketplace. Beyond a ten-year horizon drawings may
be considered as a design fiction.

A STEEP V process can inform the brainstorming
process. To develop a broad set of trends signals will
need to be identified and clustered. These can be
categorized under Social, Technology, Economy,
Environment, Political, and Value based trends.
Widening the scope of the trend index beyond only one
category (such as technology) allows for a greater
possible range of implications to consider. Having
identified three to five trends per category naming trends
is important. It will also be important to note what drives
this trend. Trends were categorized identifying
implication of Function, Ownership and Technology axis
polarities. This step will allow trends to texture the world
design, as the formation of eight possible worlds to
consider.

Now with eight possible worlds as a source for
potential future for objects to inhabit this allows for a
rich basis to ideate and brainstorm possible objects for
the identified problem. It is important to note, that if an
intended problem is focused on only one polarity (i.e.:
single owner, one function) all worlds may not need to
be explored.

Ideational generative drawing is a suggested
method of brainstorming where ideas can free flow and
be articulate in a visual way.

As the perimeters of the worlds are firmly set,
additional questions can be asked to start the drawing
purpose. As part of this research paper, these were part
of the questions ask prior to drawing:

e What does this world look like? Who lives

here?

e What would the identified person(s) use in this

world?

e What common objects might not exist in

projected time frame?

*  How will an object change in the projected time

frame?

e How do trends identified influence this world

and affect objects?

e What new problems are suggested by the

drawing?

The purpose of the drawings would be to generate a
volume of ideas in a rapid way. Sharing ideas is an
important part of this phase with visual examples to
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support conversation and collaboration, especially when
working in cross-disciplinary teams.

When moving to a prototyping phase, it is an
important to keep in mind the adapted Norman Model
incorporating Green’s Context proposition. This model
will help guide questions on the object’s relationship to
its intended audience, and its context and activity within
a community. Dreyfuss’ approach to consider utility and
safety, maintenance, cost, sales appeal and and
appearance may occur in the final prototype and testing
phases. [15] This among other reasons, may reframe the
problem initiated and may need to be further iterated and
refined.

Conclusion and areas for further inquiry
Developing a trend deck of current signals in the
changing ground of social, technology, ecology,
economic and value factors challenge both the object and
its design in the future. By developing eight world
scenarios, although it allowed a certain complexity in
how to consider an object, it creates difficulties and
problematizes the parameters in the design idea process.

Although Heijden elaborates that this model to
maximize the range of scenario outcomes and potential
impact, its complexity is often difficult to navigate and
differentiate when in the moment of creation of design
ideas through ideational drawing itself. One concern
presented using the model itself is that it does not factor
in the possibility of waste. If an ideational drawing is
developed using this framework, and if an ideational
drawing did not fit the specific criteria, where does it go?
This research has boldly taken on these questions in
order to illuminate insight on the future of product
design process and considers the impact towards
incorporating contextual value of products while firmly
understanding both limitations on utility and ownership.

In a scenario design with extreme perimeters it
was difficult to contemplate drawings within an absolute
plausible future and started to move into design fiction.
The extreme reveals the potentiality of objects if pushed
to its limits.

Although ideational drawing was a strong
research method to iterate and ideate it has its limitations
to convey what the object was or how it worked possible
in its complexity in a network. It should be noted, that
handwriting was an interesting by product to the
ideational drawing. With difficulty drawing techno-
social aspects to the object handwriting became a
notation to self, illustrating what the object was and how
it functioned. This literation became part of the drawing.
The scrawling of the notion became a record of a thought
in the moment.

In closing, the marriage of foresight and
ideational drawing leads to a new language construct in
how designers can approach object design in the
complexity of a techno-social age.

This research has taken an innovative approach by
developing a nested framework and adds significantly to
design discourse through the analysis of the ideation
process for product design and the incorporation of new

methods to contemplate how products can design new
objects for the future. Although ideational drawing was a
strong tool to iterate and ideate it has its limitations to
convey what the object was or how it worked possible in
its complexity in a network.
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Abstract

Laptop orchestra is a music platform that focuses on
collaborative music making within a computer-mediated
environment. It is usually formed by an interdisciplinary team
with expertise in different disciplines such as music,
composition, multimedia, and computer science that contribute
to various aspects of a laptop orchestra. The iLOrk presented in
this paper is a laptop orchestra from the Hong Kong Institute of
Education that specializes in teacher education. It was formed by
a group of music education students who were not familiar with
computer music and performance technology. To complement
the team’s lack of a technical foundation, it is necessary to
develop iLOrk members’ knowledge and skills in the
manipulation of digital instruments and participation in a laptop
orchestra performance. A series of activities were designed to
transform their classically oriented musical competencies into
technologically oriented digital musicianship, including (1)
development of an iOS app i-Orchestra for orchestral
simulation; (2) the use of MIDI controllers as musical
instruments; and (3) compositional work dedicated to a laptop
orchestra. This paper details the strategies and pedagogical
considerations in the digital musicianship training of classically
trained members of this laptop orchestra.

Keywords

iLOrk, laptop orchestra, digital musicianship, i-Orchestra,
iOS app

Introduction

Laptop orchestra is a music platform that has recently
become available as a result of advancements in mobile
computing and audio signal processing technology. It
enables individuals to perform music collaboratively in a
computer-mediated environment. As a new type of
collaborative music-making platform, a laptop orchestra
shares various performance practices with other
conventional music ensembles, such as orchestras, choirs,
and concert bands. Those existing forms of music
ensemble follow their historically informed practices that
have accumulated for centuries. Without an established
performance practice framework, a laptop orchestra is
more open to sonic experimentation. For example, a
composer’s musical ideas may not necessarily be
represented by conventional staff notations with fixed
pitch and timbre, regular rhythm, and standard

instrumentation. A laptop orchestra is usually formed by
an interdisciplinary team with expertise in different
disciplines such as music, composition, multimedia, and
computer science that contribute to its various aspects.

Early documentation of laptop orchestras can be traced
back to Truman [1], who explored the motivation of the
formation of the Princeton Laptop Orchestra (PLOrk),
which was founded in 2005 driven by the curiosity of
music creation with a large group of people playing
computer-based meta-instruments. The Stanford Laptop
Orchestra (SLOrk) is another successful premier laptop
ensemble founded by Ge Wang in 2008 [2]. Most laptop
orchestras are affiliated with higher education institutions
where people with expertise in different areas could gather
and at the same time functions as a classroom for
interdisciplinary exploration in the electronic and sonic
arts.

The laptop orchestra presented in this paper, iLOrk, is
a laptop orchestra affiliated with the Hong Kong Institute
of Education, a higher education institution that
specializes in teacher education programs. Instead of a
combination of students from various disciplines, iLOrk
is composed solely of students from the music education
programs, in which the curriculum mainly covers music
knowledge content, pedagogy, and educational studies.
Despite some basic training on music technology as part
of their curriculum, the knowledge and skills they
possessed are incomprehensive in covering the necessary
knowledge and skills required in a laptop orchestra; the
absence of an interdisciplinary composition results in a
lack of a technical foundation, which is one of the
important components of a laptop orchestra. Therefore, it
is necessary to develop the iLOrk members’ knowledge
and skills in the manipulation of digital instruments and
participation in a laptop orchestra performance.

Digital Musicianship

Musicianship from the Western art tradition encompasses
a range of musical competencies including aural
perception skills of intervals, rhythm, and chords, music
reading, and harmonization skills [3]. Technological
elements are included in the set of musical competencies
in a laptop orchestra, which repositions the center of the
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musicianship framework to a more technological
orientation. These sets of musical competencies are not
only located in the musicians’ interactions with the
musical instruments, but also within the instruments,
because they are also responsible for the design and
preparation of the digital tools [4] [5]. To develop iLOrk
members’ knowledge and skills in the manipulation of
digital instruments and participation in a laptop orchestra
performance, one of the aims of iLOrk is to broaden their
musical horizons via digital musicianship training. A
series of activities were strategically planned to transform
the iLOrk members’ classically trained musical
competencies into technologically oriented musicianship
necessary for collaborative music making in a laptop
orchestra.

Digital Musicianship Training in iLOrk

The activities for digital musicianship training in iLOrk
included: (1) development of an iOS app for orchestral
simulation; (2) the use of MIDI controllers as musical
instruments; and (3) compositional work dedicated to a
laptop orchestra.

i-Orchestra - iOS App for Orchestral Simulation

Software samplers and synthesizers are the key elements
that turn general-purpose laptops into musical devices for
performance. To let iLOrk members become familiar with
the use of a non-acoustic instrument in a performance, an
10S app i-Orchestra was developed to simulate orchestral
instruments in a mobile setting. It voices orchestral
instrument samples by transmitting a MIDI message to the
app via a MIDI keyboard to the iOS device. Each member
simulates an orchestral part using the app, and the team
collaborates to form a virtual orchestra in the setting of a
mobile device ensemble. They were directed to perform a
classical symphony - a musical style with which
classically trained students are familiar.

The pedagogical consideration here is to train the iLOrk
members to manipulate performance technology while
keeping them in the comfort zone of conventional music
performance practices, including the use of conventional
staff notation, keyboard instruments, and orchestral
timbres. In additional to the MIDI keyboard, the iLOrk
members were also responsible for adjusting the
parameters on the app, including volume, articulation, and
key. Figure 1 shows the user interface of the app i-
Orchestra on an iPhone.

i-Orchestra

[LILL]

Fig 1. App icon and user interface of iOS app i-Orchestra on
iPhone.

Using MIDI Controllers as Musical Instruments

Laptop orchestra performances seldom make use of MIDI
keyboards for two reasons. First, not all laptop orchestra
players are trained pianists or keyboardists. Second, the
use of MIDI keyboards limits the interaction between the
player and the laptop to the finger-style playing
techniques of keyboard instruments, which contradicts the
notion of a laptop orchestra as breaking through the
traditional performance practices. Various types of
controllers are widely used in laptop orchestras, making
available more input methods, including gesture control,
touch sensitivity, and triggering mechanisms.

To further digital musicianship training, the iLOrk
members were directed to practice conventional music
with non-keyboard-type MIDI controllers. They were
assigned various types of MIDI controllers, including
Launchpad (an 8 x 8 grid multi-button controller), EWI
(electronic wind controller), and nanoPad2 (X-Y
touchpad and trigger pads). Pure Data patches were
designed for some of the MIDI controllers to convert the
controller messages into meaningful MIDI messages to
the software sampler and synthesizer. By driving iLOrk
members away from keyboard instruments, they
recognized that score music could be interpreted not only
by finger-style playing techniques but also linearly, two-
dimensionally, or in other manners offered by those MIDI
controllers.

A range of musical styles, including classical concertos,
jam sessions, and choral music were explored by the
iLOrk members with those MIDI controllers. Figure 2
shows the use of the wind controller as a solo instrument
for a classical concerto.
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Fig 2. Andante in C for Flute and Orchestra, K.315 by
Wolfgang Amadeus Mozart, featuring a wind controller as the
solo instrument.

Compositional Work

The conventional staff notation that is widely used
nowadays to visually represent musical ideas originated in
European classical music and was specifically designed
for musical performance in the Western music tradition.
A laptop orchestra does not conform to the music-making
idiom of the Western art tradition, and thus conventional
staff notation was rarely used to represent the composers’
musical ideas. It is therefore necessary for iLOrk members
to explore the possibilities of musical expression via
unconventional notation methods. Compositional works
that incorporate linear representation and free
improvisation for various parameters such as pitch, tone,
amplitude envelope, and frequency modulation were
created specifically for iLOrk as both a performance
repertoire and a learning tool. Figure 3 shows an example
of the compositional work for iLOrk.
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Fig 3. Moonrise (2015) by Lee Cheng.

In this piece, iLOrk members must perform with
conventionally notated music and at the same time adjust
the parameters according to the paired effect track using

linear representation so as to achieve the aesthetic
expectation of the compositional work, which is not
represented in the conventional staff notation. Sessions of
collective free improvisation allowed the individual
musicians a higher degree of autonomy for creation of
their own timbre through their aesthetic judgment by
adjusting the above-mentioned parameters and therefore
involved the members in the musical instrument design
process.

Future Work

The above-mentioned activities account for the first phase
of digital musicianship training of iLOrk in one semester.
The activities in the first phase have largely focused on
complementing the lack of technical foundation of the
laptop orchestra’s members. The iLOrk members have
made progress in manipulating basic hardware and
software in the collaborative music making process, along
with a more developed understanding of the laptop
orchestra as a new musical platform. The advantages of an
entire team with a high level of musical ability began to
emerge when the iLOrk members were asked to improvise
with their digital instruments. They were able to achieve
an impressive improvisational performance featuring the
characteristics of the timbral and textural variety offered
by those digital instruments with remarkable progress.

Despite the interim improvement of the iLOrk
members’ competencies in manipulating the digital
instruments and participating in a computer-mediated
performance, extra knowledge and skills are necessary for
a laptop orchestra, including the ability to develop,
construct, and set up a digital instrument, which is a core
competency in digital musicianship. The next phases of
training shall incorporate the learning of digital audio
signal processing, multimedia programming language
(e.g., Pure Data, Max/MSP), electronic circuit broad
design (e.g., Arduino), and compositional techniques for
an electronic ensemble.

Conclusions

Laptop orchestra is a computer-mediated musical
platform that radically reshapes the conventional music-
making context coined in the Western art tradition. The
digital musicianship training in iLOrk demonstrated that a
laptop orchestra is not only a platform for new musical
expression, but also a vehicle for music students’ digital
musicianship training. It could be used in a classroom that
transforms  classically trained students’ musical
competencies into technologically oriented musicianship,
allowing them to penetrate the framework of conventional
musicianship and fostering their virtuosity in digital
artistry for production of a convincing and expressive
performance [6].
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Abstract

Curatorial trends in contemporary digital video art exhibition
practices are very much reliant on both the standards and
restrictions of digital art preservation, as well as new forms of
art production and distribution. This paper assesses current
approaches to the exhibition of video artworks that were either
created for online distribution or first exhibited via online
content sharing platforms. Often politically charged, these
online works voluntarily take a marginal position in opposition
to institutional exhibition modes. This paper addresses the
specificities of online video art exposure and distribution, such
as distributed aesthetics within contemporary cultural
economies. We claim that online distribution and access are
manifested in the digital video itself, through critical aesthetics
of noise, compression and precarity as defined by Fetveit
(2013). From our viewpoint, the act of commissioning online
video artworks, as well as the preservation of online-generated
aesthetics, is a mode of inquiry in contemporary digital culture
and critical curating. We further discuss four curatorial models
that expose online video works by contextualizing them in the
art space. In this paper, we present case studies of video
artworks that both demonstrate expressive or political use of
noise and are distributed through online video sharing
platforms. We analyze how the aesthetics of these videos—
their poverty—operate in the conditions of cultural economy
and how these videos circulate in between online and onsite
exhibition modes.

Introduction

Recent discourse on the exhibition of new media art is
increasingly reliant on the concept of authenticity and
artist intent, where any loss or change to the original
artwork is understood as “compromising the integrity of
a unique object” [1]. Referring to Laurenson, Jones cites
Stan Douglas’ video installation Nu*tka (1996) as an
example where the deviation from any artist’s
specifications changes the meaning of an artwork. This
discussion of authenticity is tied to the challenges of
network-based art preservation and exhibition modes.
While original network-based artworks were considered
ephemeral, many of them have now been archived.
Among these websites — online platforms for software-
based art preservation such as Turbulence.org,
Runme.org, dam.org, and more. However, this
contextual change in the archiving network-based art
affects the discourse manifested in the video aesthetics.
Many video artworks discussed in this paper adopted the

online aesthetics * of image poverty based on the
intentional use of noise and image degradation, which in
its turn contributed to their meaning.

Apart from artist’s intentionality, the fluidity and
mobility of media, video files in particular, challenge the
approaches to video art exhibition and preservation [27].
Digital image can move between various platforms, from
the HD screen, to iPhone and projection [27]. We are
curious to know how the meaning of a video artwork
changes when it is moved from one platform to another?
What are the cultural implications of this change?

Most of the early discussion around the curation of art
on the Internet was dedicated to net art as it was the first
art genre that emerged with the expansion of the Internet,
which  augmented the web artforms through
experimentation and involvement of an audience. The
affordances of early net art works - mainly, their ability
to generate reciprocal feedback - are fundamental for
understanding of their communicative mechanisms as
well as Internet-based art works per se. The reciprocity
of online environments and access are one of the reasons
for online artworks distribution. However, digitization of
analog works and preservation of ephemera strives to
reach the same goal: to ensure access to the artworks.

Online databases such as Rhizome, Video Data Bank,
Electronic Arts Intermix, ADA [23, 24, 25, 26]
represent both online and off-line forms of digital
artworks. All of these video and media art archives have
curated collections. In the case of Rhizome, the online-
curated exhibitions usually coincided with on-site
exhibitions at the New Museum, in New York, where
Rhizome.org acts as an affiliate organization.

Hence, it is important to distinguish two categories of
inference that define online video art preservation:

1. access (i.e. Rhizome, Video Database designed for
unlimited access by cultural and educational institutions,
art galleries);

2. preservation (VDB, ADA and more).

While these two categories are linked, the former
questions online distribution as potentially open and free
zone for content access. Declared in the “Introduction to
Net Art” manifesto, all networked-based art was defined
as “maintaining independence from institutional

! Here we refer to Bolter and Grusin’s concept hypermediacy of new
media, online environment augmented by computer technology and
manifested in user interfaces, text, online images and images (Bolter J,
Grusin D., 1998)
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bureaucracies... working without marginalization” [6].
Yet what is more important is how this economic and
cultural perspective of network-based art has changed in
the past few years. YouTube, in particular, as “the
world’s default media archive” has proved to be a
challenge for archivists and curators [7]. According to
Prelinger, the primacy of YouTube questions the
importance of classical archives and their relevance as
YouTube offers free access and circulation.

Both institutional approaches mentioned above aim at
transferring analog files to “uncompressed or "lossless"”
digital video files, thus ensuring that the digital archive
can be made available for online distribution [24].
Negotiating between offline and online, this paper
discusses the works whose online aesthetics is central to
its reception and exhibition. Therefore, we look at the
current curatorial approaches to present and conserve
artworks that are compressed and that lost quality to
preserve its artistic, political and social value.

It is therefore important to highlight the difference

between what is usually referred to as online exhibition
vs. exhibition of online-based art. We define online
exhibition as an online version of the onsite exposition
such as exhibition documentation and supporting texts.
In this paper we look at several curatorial approaches to
present online artworks. A good example to illustrate this
distinction is monthly online exhibition of online art
projects presented by New Museum, NYC. First Look:
New Art Online is an online-only exhibition featuring
series of live screenings and presenting the latest
commissions of the New Museum?. Curators present
online works without keeping the site (i.e. online
platforms) that are central reception methods
preservation. Ann Hirsch produces online works
analyzing the issues of female sexuality in socio-political
context. The exhibition presents Hirsch’s video
originally posted on Vimeo. Therefore, the context of the
artwork presentation has not changed keeping its original
aesthetics that affect audiences’ reception.

In this paper we address the concept of the imperfect
image manifested in noise, image degradation and
precarity and its expressive use. We then analyze video
artworks by VOINA and Philip Huang to argue for the
social use of noise. We continue discussing video and its
poverty affected by online distribution to analyze the
video by Martin Kohout. Apart from the videos on
YouTube, we discuss those distributed through the
marginal online platforms such as BEFNOED by Eva
and Franco Mattes. We close our discussion with
analyzing the video artworks by Lisa Byrne and the
Valie Export Society that mimic online amateur
aesthetics of online-distributed non-professional videos
thus using this imperfection as an expressive technique.

2 . . .
The latest series can be viewed on the New Museum website
http://www.newmuseum.org/exhibitions/online

Impoverished Image

Noise as phenomenon in digital culture represents the
limitations and deficit in communication signal [28, 31].
This aesthetics of technology failure - “precarious
aesthetics™ - draws attention to the opaque as opposed to
the transparent thus pointing at the limitations of the
technology [3]. Precarious aesthetics is characterized as
“an aesthetic style or artistic strategy, which is reliant
upon compromising this perceived transparency
associated with visual and aural recordings” [3]. It can be
due to disturbances during the recording process or
technology failure such as motion blur, capturing street
noise, or glitch. Elements of noise and diverse aspects
commonly thought of flaws can in some cases create “a
work of art’s allure” rather than alienating the viewer
from it [5]. Fetveit [3,4] argues that these factors
position the viewer “at a threshold of knowledge”, thus
generating “unique rhetorical and affective powers”.

The potential of poor image®, as discussed by many
scholars, lies in its fundamental complexity and ability
for affective powers [8, 9, 3]. Video artists voluntarily
exploit the expressive use of noise that demonstrates the
liminalities of digital technology and demand of the
purity of information. In this paper we provide examples
of video artworks and the significance of the online noise
preservation.

First, we should distinguish the following video
aesthetics categories based on the context of noise and
distributed networks protocols® [28]:

1. expressive use of noise (consciously producing
failure, generated failure through the
experimentation with technology and longing
for analog physicality, mimicking analog errors
of the video art)

2. unexpected errors and failure of technology
during the recording  process  (artist
intentionality to keep the errors and poor quality
of the artwork)

3. online-generated noise (media marked by
compression, re-shared, fragmented media)

In terms of media production, digital video implies the
availability of digital tools that allow for theoretically
infinite reproduction with no loss of quality [14, 31]. The
loss of quality and any kind of noise, according to
Shannon and Weaver are defined as all changes in the
message. Instead of looking at noise and precarity of the
video as a phenomenon that should be eliminated, we

® A term coined by Fetveit A., 2013a

* Here we refer to Hito Steyerl’s essay “In Defense of Poor Image”
(2009)

* Galloway’s concept of protocol and distributed networks, the
economy and politics of the information flow and participation.
(Galloway, 2014)
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look at it as a social and cultural marker [31]. As an
example, we analyze politically-charged videos “No One
Gives a F* about Pestel” (VOINA, 2008) and “Lunar
Homosexual Agenda” (Philip Huang, 2010) that
intentionally preserve the poverty of the image for the
online distribution.

Motion Blur and Technology Failure in Activist
Video Art of VOINA and Philip Huang

As Marks notes [11], some artworks purposefully mimic
digital errors like “skipping of a CD” or abrupt cuts.
Some artists are doing this intentionally, experimenting
with hardware and looking for analogue touch for the
digital works. Within the activist performance domain,
such technology flaws celebrate its political and social
marker. The disturbances during the recording process
and interruptions in editing point to following aspects of
this art genre: ephemerality, its immediacy and constraint
conditions of the recording process.

Decemberists Commemoration or No One Gives a F*
about Pestel by Art-Group VOINA (2008) combines the
viscerality of the performers’ bodies with the abrupt cuts,
glitch and intricate changes of view. Art-Group Voina is
an art collective whose work is based on socio-political
critique of the current regime in Russia. They use radical
approaches such as provocations of authorities as well as
mockery and performance, street art, video. This
performative video exemplifies the use of performative
intervention as tactics that both attracts the attention of
police forces and security and to creating the politically
radical situation, and that also experiment with the public
space familiar to a random viewer. Visually dense, the
multiplicities of the layers can roughly be differentiated
by 1) those arise from cameras mobility, and 2) low
resolution. The former are represented in shaky camera,
motion blur and opaque framing and motion noise. The
latter - dither, glitch, artifacts and motion noise. These
disruptions in the flow reveal the following conditions.
First, the performance was recorded in restricted
conditions (ephemerality of performance, security and
police forces). The artists were, most likely, unable to
use more professional equipment due to the activist
nature of the performance. Furthermore, these
interruptions point to certain media qualities of the
technology used: its low-fi resolution, portability, ease of
use. One of the reasonings for artists to keep the video
mostly unedited and not try eliminating this noise is
because it is easier for a viewer to contextualize this
video aesthetics as long as it invokes certain level of
familiarity on the aesthetic level as the viewer has
encountered the home-video footages and, most likely,
produced it [18]. Juhazs points out that much of the
content on YouTube is produced by non-professionals
[17]. Davies suggests that the popularity of YouTube is
explained by the appeal of amateur aesthetic many
viewers can relate to in their everydayness [18].
Interestingly, the connection between the amateur
production and online platforms has been widely

discussed, apart from media art, in computer music.
Cascone, while reflecting on the notion of post-digital,
argues that composers use noise as a response to
contemporary commercial music production. Referring
to McLuhan, Cascone discusses specific tools and affects
to produce computer music rather than digital technology
in general [36].

Art-group VOINA occupies a marginal position within
the institutional art domain. VOINA’s video artworks are
not exhibited onsite mainly due to the artists’ political
views. The official video posted on YouTube by the
official art group VOINA account has a description in
English. It was posted in 2012 while the actual
performance took place in 2008. The original video
posted in 2008 was banned by YouTube as mentioned in
the artists” blog. Therefore, the audience for this version
is mostly English-speaking, which is evidenced by the
comment thread. This video was re-shared by the
channel targeted for English-speaking audience RT®. The

Fig 1. Decembrists Commemoration or No One Gives a F
About Pestel, 2008. Art-Group Voina, video, Copyright Alex
Plutser-Sarno.

re-shared video has a logo of RT channel and the links to
RT official social networks. Interestingly, the video is
shorter than the original and the first 3 seconds are in
black and white.

The Russian version of the same performance, though,
posted in 2008 has a different title. It does not contain
any description and soundtrack. The video is marked by
the noise. It is not the recording noise while filming,
rather the digital noise that one gets when filming with
no sound on a very low-end equipment. Presumably, the
official version was intended to be with soundtrack but
this one leaked online. Interestingly, this version has
much more views (187, 741 in comparison to 9,855).

Philip Huang is a Taiwan-born performance artist
whose art practice explores gender and sexual
discrimination throughout public interventions and
provocations. The Lunar Homosexual Agenda by Philip
Huang (2010) also uses unedited footage to preserve the
ephemerality of a performative intervention into an anti-

6 - - .
RT (originally Russia Today) is a state-funded TV channel launched
in 2005.
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gay protest by the Westboro Church, Kansas, USA.
While it would be possible for curators to exhibit this
work in a gallery setting, its online circulation is reliant
on its online amateur aesthetics. Similar expressive
techniques can be found in both citizen journalism and
amateur participatory news making by using personal
digital communication technologies [16].

Overlooked Networks

High resolution ensures that a digital video can be
accessed in any format without loss of information from
the digital image [29]. Considering the disturbances
during the recording process and devices used, the
resolution in the majority of the artworks discussed in
this paper is relatively low (854x480, 2000 Kbps).
Steyerl [11] categorizes poor images as “copies in
motions” affected by free distribution, slow digital
connections, compression and reproduction [11]. Her
influential essay on the poor image touches upon an
important theme on the “class society of images”: how
do we differentiate images? High end from poor?
Resolution is attributed, hence, to market and class
structure. Activist art videos, including VOINA and
Huang, voluntarily took on the marginal position
eliminating themselves from elite world of the
institutional art market. When circulating online, their
low-end quality and marginality become even more
apparent.

Unlike the political economy of YouTube, the
distribution mechanisms that have become possible with
Internet on video blogs has provided multiple
opportunities for self- exposure beyond professional
contexts. The amount of amateur and everyday footage is
beyond available despite YouTube’s aforementioned
monetization strategies.

Much scholarship of video on YouTube looks at
phenomena self-referentiality [21], documentation and
memorialization on YouTube [22] and more. Grusin [15]
proposes to look at YouTube to analyze the participatory
paradigm of contemporary culture. He suggests that the
popularity of YouTube as a video sharing platform is
explained by the fact that it provides users with more
mediation events that are easily shared and distributed
[15, p.65]. Following Jenkins’ concept of convergence
[20] Grusin sees YouTube as bridging the old and the
new. Similarly, Michael Wesh suggests looking at the
distributed through the YouTube media from an
anthropological perspective [32]. Media transmitted on
YouTube shapes the communication modes and the
exchange of information in particular.

While acknowledging its proliferation of diverse
media forms and network environments, Grusin [15]
highlights the notion that YouTube is fragmentary and
niche-oriented, unlike the network television in 1950-
1970s. [15, p.66]. Almost half a century later the
situation has not changed much. Alternative non-
governmental channels are only available to a small

minority. TV still dominates as a lead information
source. While YouTube positions itself as a user-
generated platform, the media corporation privileges
major companies as its clients rather than
nonprofessionals. Various techniques and monetization
strategies are adopted by the site to privilege one content
over the other [33].

Another important aspect to discuss is how the
marginal position of the networked video art contributes
to their reception online. In particular, we are interested
in the transformations of the digital video when
distributed online. Steyerl notes [11] that video
resolution is a mark of class and market structures.
Similarly, low-resolution encourages faster distribution
[34]. Digital images, as well as digital video, proliferate
online due to the ease of diffusion. Put differently, the
videos’ agency is as important for the viewer’s
engagement as the context in which the video was
produced and the content of the image [35].

Marks [19] referring to media artworks based on the
algorithms, suggests that many political systems operate
through compression of the circulated information, thus
provoking artists to be interested in the break-down of
the code rather in it running flawlessly. She refers to the
video Probleme 5 by Mohssin Harraki (2009). In this
short video the artist is breaking down the genealogical
diagram. While the video is aesthetically similar to the
artworks discussed above, Harraki doesn’t have online
presence on the video-sharing platforms and is only
represented by the institutional art spaces.

Affected Image. 0100101110101101.0rg and
Martin Kohout

According to Willis [14] in terms of media production,
contemporary digital video tools allow for infinite
reproduction with no loss of quality that, in its turn,
contributes to the participatory art production such as
remix [14]. Videos, both analog and digital, lose
resolution when re-shared, copied, re-mixed [14]. It is
especially evident when videos migrate from one
platform to another. Marks points out that compression,
used to get the best resolution, is an economical strategy
to store and distribute data avoiding redundant details
[14]. This model is used in the countries where the
bandwidth is low. Low resolution, she claims, diminishes
individuality, while compression forces the signal to
conform to filters [14].

The resolution of peripheral video-sharing platforms is
lower than YouTube (480 maximum, while YouTube
allows viewers to distribute HD videos). Aesthetically
hybrid videos capturing the physicality of the performing
bodies stress the politics of distributed aesthetics and
how these mechanisms function. The work by Eva and
Franco Mattes, known as 0100101110101101.org,
questions the dominance of YouTube. “Performances By
Everyone For No Every Day” is a participatory online
performance by Eva and Franco Mattes. The collective
crowd-sourced anonymous non-professional performers
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and gave them instructions for performance and
recording. All performances were recorded on webcams
and mobile phones and posted to Vimeo and many of the
more obscure social networks around the world such as
LiveJournal (Russia), YouKu (Japan). The distributed
aspect of this piece — that is, introduction of alternative
social networks - indexes the socio-political qualities of
the video and its production.

“Watering Fish” (Figure 2), one of the “instructed
performances” can only be accessed on YouKu through
getting the client certificate. If the user is denied the
certificate, instead of the performance video the
commercial of HSBC plays. Distributed aesthetics is
simultaneously  dealing  with the asynchronous
production and multi-user access [12]. This social level
of distribution is marked by the way users engages in
conversation online. In this particular project, we see
tendencies in the aesthetic usage of cameras and how
cameras capture the ritual.

YOUKU ti% S ] ans | £in. Ban.

2 #1395 watering fish

0o o—— @ # 2

¢ & = & 0 000 . ®m v

Fig 2. BEFNOED 2014, Eva and Franco Mattes, Video.

In 2014-2015 the work was commissioned by the
Postmasters Gallery (NY), Philip Feldman Gallery at
PNCA. Videos were screened at the gallery and
presented as a video installation. Performance “The Rude
Dude” was presented at the LISTE — Young Art fair
(2010).

Another example of the “affected image” is Martin
Kohout’s Moonwalk (2008).  The video (Fig. 3)
replicates YouTube’s interface infinitely unfolding on
the YouTube screen. The YouTube control bar appears
on the screen multiple times eventually blurring when
the video ends. While the video was shortlisted in the
YouTube Play exhibition at the Guggenheim (2010), it is
still questionable if the artwork can and should be shown
on the platform other than YouTube and small screen.
On the other hand, the display mode used by the
Guggenheim curators amplifies the video’s reference to
the YouTube and the mass media omnipresence.

020/219 of

Fig 3. Moonwalk, 2010, Martin Kahout. Video

Mimicking Digital Errors

Valie Export’s famous performance “Touch Cinema”
(1968) exploits female body as an interface, though
giving the artist a leading role in controlling the time for
interaction. The artist performs on Munich's crowded
Stachus Square. She uses a cardboard box located on her
body. A box represents a mock-up of a cinema theatre
where the viewer is invited to open the box and touch the
artist’s body. Another performer is inviting the audience
to participate in this activity. It is the dichotomy of the
vulnerability of the nude female objectified body while
the artist stays in control of the time one is allowed to
touch the artist’s body. An integral aspect of
documentation is to capture the crowd, show the live
audience the chaos of the performance surrounded by
crowd. Camera captures a close up of a young woman
walking; it follows a man approaching the artist and
zooms in the megaphone. The editing is very basic and
plays an arbitrary sequential role.

Remakes of “Touch Cinema” as well as "Homomeeter
2" (2000) performed by Valie Export Society mimic the
aesthetics of the original video. Following Marks’
argument, it becomes obvious that the video looks as if it
was produced in 1968. In “Touch Cinema” (2000),
camera captures the performers walking in the streets of
Tallinn, approaching the passersby. Recorded at night,
the images are quite poor and grainy which, in this
particular case, adds to the feeling of alienation. The
presence of megaphone in the empty dark square loses
its meaning as well as liveness of the act compared to the
original performance of 1968. In one sequence (5:42
min), the camera captures a crowd of people approaching
the performer. Shaky camera, blurry image and audio
disturbances combine the liveness of the performance
with “the shock of indexicality” [11]. This sequence
emphasizes the evocative and thrilling appeal of bodies
materialized in front of the cameras and the conscious
use of degraded aesthetic to capture those.

Videos by the Valie Export society are available on
YouTube and have 2520 and 8539 views for the “Touch
Cinema” and the “Homomeeter 2” accordingly. Apart
from YouTube, the videos are available on
dailymotion.com, video hosting available in 35
countries. At the same time, videos are available for
registered members of artfacts.net, a professional
database featuring more than 25 thousands artworks.
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The Poverty of Video Art Documentaries

Nina Gerlach in her discussion of museal exhibition of
online videos refers to the interconicity and post-
digitality of the video [10]. While we suggest to not
analyze the intermediality of video per se, this approach
leads to a discussion of genre aesthetics appropriation.
Referencing documentary, contextually and aesthetically,
Lisa Byrne’s “Taxi Ill - Stand up and Cry Like a Man”,
2007, is a collage of short interviews with taxi drivers in
Ireland. Similar to Martin Kahout’s video, Byrne’s
artwork was selected by the YouTube Play jury and
screened at the Guggenheim [10]. Byrne’s work is one of
the examples how the poverty of image is a reference to
certain social conditions and events.

- = L
| actually left my body and watched myself run.

Fig. 4. Taxi 1Il. Stand Up and Cry Like a Man. 2007. Lisa
Byrne.

The video (Fig.4) features the interviews with taxi
drivers, sharing their memories about the paramilitary
attacks in Northern Ireland. Building a bridge from the
past to present, Byrne uses low-fi digital camera to
capture the drivers in their cars from various angles,
sometimes partially or completely hiding their faces. The
style replicates both the documentary and amateur
genres. The YouTube version is only 480p resolution.
However, it was screened on the huge HD displays
during the YouTube Play showcase.

Conclusion
Exhibition and reception of online video art is still a
challenging theme for curators and conservators. While
the change towards online video curating has been
undertaken in the last several years, it remains neglected
by the majority of institutions. HD video is a dominating
mode both for the production of video and for museum
acquisition of these works [25]. Sharing an aesthetic
similar to that of amateur footage that flourishes online,
the artistic and cultural value of online-based video art is
thus questioned. What is referred to as self-inventing,
online video art distinguishes itself from other media
imagery, thus forming a self-distinctive area of aesthetics
[10].Online  video imperfections are crucial to
understanding this area. Poverty of the video particular
to the media and distribution mechanisms require

curators and media theorists to come up with strategies
for apprehending, producing and distributing online-
based video art. The importance of preservation of the
online-generated aesthetics lies in its fundamental self-
referentiality. Precarity and poverty of networked digital
videos point to the conditions of contemporary economy
when the boundaries between life and art are merged,
thus creating fertile soil for amateur image production
and consumption. The key concepts and affordances of
the online video art include imperfect image manifested
in motion blur, technology failure, poor image as an
expressive technique, and image marked by the
distribution and compression.

BEFNOED by Eva and Franco Mattes emphasizes

digital video properties and active viewers participation
both conceptually and contextually. Therefore, the
exhibition strategies for curators are very limited.
Moving the videos from online platforms to onsite
distorts its cultural complexity. The use of low-fi
technology makes videos easier to produce, edit and
embed. Instead of attempting to clean the image and
eliminate the noise, its offsite presentation often distorts
its meaning and decreases its validity. Similar to
BEFNOED, videos by Philip Huang and VOINA
represent the complexity of camera work by preserving
the videos’ authenticity and using minimal editing
techniques. This complexity lies in the socio-political
demarcation of online-based video art. Precarious
aesthetics of online-based videos is the aesthetics of the
socially invisible. Precarity and imperfections of these
videos represent the fragility of the cameramen and
performers and exposure to social and political contexts.
Moonwalk is a critique of YouTube as a dominant video
archive through objectification. Showing the familiar to
the spectator YouTube control bar, the video is a
metaphor for the obsession with the mass media
production and distribution mechanisms.
Video artworks we have discussed in this paper position
themselves in between contexts and domains thus
making a critique of contemporary exhibition and
exposure strategies, and the digital culture within which
they are embedded.
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Abstract

The paper addresses the problem of representation of the
processes of change in dynamic systems, specifically focusing
on the mechanisms of feedback and plasticity. How
adequately can diagrams and schemas explain temporal
relations and predict behavior in exceedingly complex
systems? How can we know and render visible what happens
in between the discrete moments in which decisions are
made? How does the material medium of signal transference
affect the resulting mechanisms and schemas that represent
them? The aspect of representation forms here a special
tension with what Andrew Pickering (in reference to
cybernetics) names performative epistemologies and ontology
of unknowability. In this paper I explore the ways of
describing the mechanisms of signal transference and
feedback loops in three different types of systems — neuronal
network, electro-chemical assemblage, and live organism,
each of which represents different scale and principles of
biophysical organization. In particular, I consider Warren
McCulloch's diagrams of neural circuits, Gordon Pask's and
Stafford Beer's experiment with chemical computers
developing new senses, and a work by a Russian art collective
“Where the Dogs Run”, in which the activity of a live mouse
in a labyrinth is determined by the movements of its virtual
doppelgangers.

Introduction

In this paper I concentrate on the concepts of feedback
and plasticity as lenses for exploring processes of self-
organization and decision-making in systems as diverse
as neuronal circuits, an electro-chemical assemblages,
and live organisms. By examining closely the nuances
of their work I aim to demonstrate the potential of these
concepts as analytical tools applicable to broader
humanistic research. The initial connections within
cybernetics between computational and cognitive
sciences have proven their implications for psychology
and wider social sciences; whereas the studies of
plasticity ~ within neuroscience have stimulated
discussions in the humanities about the political and
ethical connotations of the brain’s ability to repattern
itself. For instance, as acknowledged by Catherine
Malabou, the adaptive and relational nature of neuronal
structures (e.g. Spike-Timing-Dependent Plasticity, or
STDP) may be instrumental in the transformation of the
conception of the self as a fixed entity towards
understanding of it as fluid and plastic, with a potential
for creativity and freedom. [1] Yet, this provokes many
questions, such as: What and where exactly is (if at all)
a “self”, or “subject” of change in case of neuronal

activity? How to represent the dynamic process in a
static image? And more generally: How does the
material medium of signal transference and its spatial
conditions affect the resulting mechanisms and schemas
that represent them? I propose to address these
questions by comparing cases of visual manifestation of
dynamic relations in cybernetics research (Warren
McCulloch's diagrams of neural circuits, and Gordon
Pask's and Stafford Beer's experiment with chemical
computers) and media art (“1, 4 ... 19” by “Where the
Dogs Run”). But first, let us take a closer look at some
of the most critical aspects around the issues of
feedback, plasticity, control, and representation.

Feedback as Enactment of Plasticity

Human brains, live organisms and artificial systems are
independent complex domains, different in scale and
constituting elements, yet they can be related,
particularly in terms of behavioral and adaptation
mechanisms, issues of agency, control, and — what is
most interesting for me here — decision-making
processes. It was the study of feedback that initially
allowed scientists to approach neural nets as trainable
machines, and thus to create parallels between the
realms of the organic and the artificial, modeling the
latter after the former. Feedback, communication and
control were the central interests of cybernetics; and
one of the main goals of comparison of these processes
in living organisms, machines and organizations was to
reveal the capabilities for learning and self-
management.

These systems were interpreted in terms of the
epistemic autonomy of their behavior, i.e. ability to
develop qualitatively new functions without external
guidance. It is epistemic because it reflects decision-
making, or “thought” processes that occur during
feedback loops. In cybernetics, it was the “margin of
error” that was needed to correct the behavior, and in
that case the feedback is called negative, i.e. “the
signals from the goal are used to restrict outputs which
would otherwise go beyond the goal.” [2] The behavior
is considered a ‘“non-feedback” when “there are no
signals from the goal which modify the activity of the
object in the course of the behavior”. [3] The principle
of feedback loops is, thus, the basis of algorithmic
processes as decision-making mechanisms that are first
of all time-based. [4] Another important aspect raised
by cybernetic theory is the relation between the
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information (a “thought”) and its medium, the chains of
“decisions” and the material of their implementation.
Either in case of neuronal, or electrochemical activity
(the growth of metallic iron threads between electrodes
in Pask's experiment) the “decisions” are made and
corresponding events happen within the matter itself.
Information — in a form of electrical signals — does not
serve here as a purely abstract concept of exchange, but
rather as an instigator of simultaneous individuation of
both thought and matter. [S] This view is the opposite
of the dominant definition of information as a signal,
formalized by Claude Shannon and Norbert Wiener,
who conceptualized it as an entity distinct from the
substrates carrying it. [6] The material, embodied,
situated and performative qualities of information and
its transference is (once again) a subject of vibrant
discussions in today's media studies, computer science
and cognitive neuroscience. Likewise, self-organization
theory does not only imply abstract algorithms, but is
materially grounded.

Feedback is an operational principle and describes not
a static, but a dynamic relation: it has to be enacted.
There is an element of dialectics in this statement that
may be critical for understanding the ontological
dimensions of self-organization and plasticity - the
processes that take place prior to their evaluation by an
external observer. The notion of “principle” assumes
certain pre-determined connections that can also be
called virtual (from virtus — strength, potential,
something existing in potential, not actuality). These
virtual, or potential connections can, then, be either
actualized/realized or not. But how to discover the
hidden, not-yet-realized qualities? How to describe
them scientifically and visually? Aside from
mathematical graphs, what are the other forms of
representing all the possibilities at once? What is the
difference between existing in potential and in actuality
and how does it matter for thinking about plasticity,
self-organization, and the “self”/ “subject” itself?

The word “plasticity” etymologically derives from
“plastic”, from Greek plassein, “to model” or “to
mold”. As an adjective, plastic means “to be susceptible
to changes of form”, or “to be malleable”, i.e. capable
of receiving and of giving form. Form itself is the
potential “other” that the initial substance can “take on”
or become. “Taking form” is similar here to
“organization”: to acquire an observable structure that
keeps an entity (or “whole”) in balance. Form
negotiates the liaison between the inside and the outside
and maintains the integrity and internal cohesiveness of
the structure. As Catherine Malabou shows, the concept
of plasticity — as describing transformation of form —
challenges the relationship between “self” and “other”:
“plasticity renders possible the appearance or formation
of alterity where the other is absent... Plasticity
designates the form of a world without any exteriority.”
[7] The “other” is already within the “self”, and only
needs to be triggered in a certain way to reveal itself.

The “other” plays a role in feedback relations only if
the self can recognize it as such and respond to it, and

in this sense it should be already a part of the self. As
Lacan points out, “This discourse of the other is not the
discourse of the abstract other, of the other in dyad... it
is the discourse of the circuit in which | am integrated. I
am one of its links.” [8] Hence, feedback helps us to re-
envision the concept of the self — to see it not as an
entity, but a circuit, a set of flexible links, both actual
and potential. The concept of the circuit, similarly to
plasticity (in some way), helps to surpass the classical
dichotomies of subject-object relations and the
principles of power dynamics imbedded in them.
Instead, it may offer a form of organization and more
flexible and inclusive structuring.

This brings us back to the question of how to describe
and represent these links, especially those that are not
easily predictable and not yet activated. In the case of
dynamic processes, there are models and simulations.
But a simple, more schematic version is also offered by
diagrams. A diagram is a form of notation, a type of
registering information in a visual form, located in
between word and picture, and thus, according to James
Elkins, in between poesis and pictura, inscription and
figure, coded and uncoded, discourse and figure, the
attenuated and the replete. [9] Each of these poles
represents a certain logic, structure, and dynamism.
Diagrams follow rules and their schematism gives us a
sense of transparency and rationality. Diagrams can be
orderly, elements are not connected to everything else,
but only to certain elements, there is a hierarchy, arrows
or no arrows in the connecting lines. Most importantly,
they can represent temporal relations, slicing up the
flow of time onto discrete events. Yet, the challenge
with representation of self-organization and plasticity
processes is to capture the entanglement of past,
present, and future that is so key to them.

Integrated Subjectivity of Neuronal
Circuits. Neuronal Neuroticism

This challenge is vivid in the diagrams of neuronal
activity, particularly in those by psychologist,
neurophysiologist and engineer Warren McCulloch.
Like other cyberneticians, he was interested in creating
mechanisms based on psychic structures, but unlike
others, he treated them first of all as “existential
objects” — confused, delusional and neurotic. The case
of McCulloch is interesting because he was one of the
first to explore the nature of neural activity from
psychological/  psychoanalytical and ontological/
existentialist points of view. McCulloch's method of
investigation, which he termed “Experimental
Epistemology”, involved understanding of each model
“as lively in its own manner, as a different species,
posing the question of different forms of life and
knowing to different circuits.” [10] (In a way, his
approach was a precursor of the restraint from
predispositions towards research objects in today's
science and technology studies, inspired by Latour and
Haraway). In 1943, together with Walter Pitts,
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McCulloch co-authored a paper “A Logical Calculus of
the Ideas Immanent in Nervous Activity” that became
seminal in the field of neural nets. There, they proposed
a series of diagrams that depicted the process of
neuronal firing, emphasizing the temporal relations
between individual spikes and showing the complicated
nature of decision making activity of the neurons.
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<

Fig. 1. Firings in the “memory neuron”. Source: Warren
McCulloch, Walter Pitts, “A Logical Calculus of the Ideas
Immanent in Nervous Activity,” 1943, 128, fig. 1.

Indeed, contemporary theories of neuroplasticity
confirm that plasticity in biological nervous systems is
“dependent upon the spike-timing activity in connected
neurons.” [11] That implies the crucial role of the
temporal order of pre- and post-synaptic spiking for the
resulting longer term effects, such neuronal rewiring —
strengthening or weakening of connections between
certain neurons and sets of neurons, and even formation
of new synapses (which is ultimately the neurological
basis for continual learning and adaptation).

McCulloch's examples include a memory neuron (fig.
1) that, once activated, keeps firing itself in every
subsequent time state in order to stay activated.
Continuation of action depends on what happened
before, which in this case means a circular process. In
his analysis of McCulloch's work, Joseph Dumit
emphasizes the temporal logic of the neural processes:
“One of the key properties of a nervous net is that
looked at from outside, they are deterministic forward
in time, but undetermined backward. That is, given the
state of a net at time T, the state of the net at time T+1
is predictable (to a certain degree). But the state of the
net at time T-1 is not. In the case where two different
neurons could have caused the action, the previous state
might have been either one. A third possibility is that
there was a misfiring.” [12] The order of firing events
cannot be re-created according to linear logic, i.e.
cannot be backtracked. One can know with certainty
only the state of the neurons in the present moment, but
not the exact details of the past that led to it. In case of
the memory neuron, the circular action “'represents' a
memory, not of the time it was activated, but only of

having been activated at some indeterminate time in the
past” (emphasis added). [13] It is a signifier of 'the past
in general'. What this example shows is that if the
details of the past are not be fully reconstructable, the
event cannot be reproduced with accuracy and certainty,
meaning that each constellation of events in a way is
unique.

Moreover, this example brings up an original
understanding of subjectivity. Can an entity that,
apparently, does not have a traceable memory be
considered a subject or agent of action? Are the circular
firings enough to constitute its “whole”? According to
Dumit's interpretation (that also takes into consideration
Lacan's question about the subject in the circuit), this
neuron diagram shows that “the subject is the gap in
time between the two states, traversing them: the circles
are signifiers, the subject represents the signifier to
another signifier, repeatedly. The subject is in the
circuit, integrated.” [14] This means that subjectivity is
more about the connections, rather than an entity; an
intertwining of the potential and the actual, rather than
what has happened and what can be backtracked. The
complex temporal logic of the memory neuron's firing
complicates the initial Lacanian conception of the
subject integrated into the circuit, since the circuit itself
is constituted by order of events and not their co-
dependent pre-givenness. The repetition of the firing
can indeed be perceived as a neurotic behavior, an
expression of some existential hesitation, a form of
neurosis. The “subject” of the circuit can also be
understood as the one defining the “truth” or “falsity”
of'a signal (every signal is “on” or “off”, but it is not the
same as “true” or “false”, which depends on the
subject's opinion). Each part of a circuit is therefore in a
sensory relation to another part and produces judgment
about it (upon which the subsequent decisions would be
made). “True” can mean ‘“real”, or “valid” and be
opposite of hallucinatory, illusionary (the signal does
come, but it is not taken as “real”/ “meaningful”/
consequential). [15] This also constitutes specific
“experience” of both the individual neuron and a
network that it is engaged in; this experience, in its turn,
directly affects the adaptation and plasticity processes.
It may be impossible to avoid neurosis and hesitation
completely, but they are natural steps on the way of re-
organization of the self.

Marking Transformation. Material Traces

While the case of McCulloch's diagrams features an
attempt to describe idealized neuronal firing from an
existential, or “subjective” point of view, the
experiments of another well-known cybernetician,
Gordon Pask, deal with plasticity in autonomous
electrochemical assemblages. Both neurons and Pask's
“organic computers” (or “chemical”, according to
Pickering) are materially organized, but the ways in
which their dynamic workings can be depicted/
grasped/ captured are different. As we could see,
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neuronal states cannot be backtracked, whereas in case
of Pask's assemblages each stage of their growth
processes manifested itself materially, leaving a trace
that serves as a direct evidence of the occurrent events.
Pask is known for his advocacy of more naturally (not
only algorithmically) adaptive mechanisms of self-
management in complex systems. According to him,
these mechanisms could be discovered in any medium
that would satisfy a “high-variety” criterion — a concept
derived from Ashby’s argument that “a controller can
control an environment only if it has variety in its states
greater or equal to the variety in the disturbances on its
inputs.” [16] This goal went along with the general goal
of cybernetics (termed by Ashby as Descartes' Dictum):
to design a device that outperforms the designer
him/herself. Along with other cyberneticians, Pask also
agreed that the “performance” of a device would reflect
its own autonomous thinking, or capacity to adaptively
construct its own perceptual categories and its own
means of implementing changes in the world. Yet, he
put a special emphasis on organic principles of
evolution of sensory modalities, their “growth”. As
Pask described it, “a thinking process both builds up
and employs conceptual categories. These categories
are defined in terms of attributes which may be
common to a number of objects in the environment, or
to other categories or to both. ... Objectively the
categories are not clear cut, and decisions appear to be
made between imperfectly specified alternatives. ... The
overall process is the growth of a concept,” that can be
equaled to a process of finding a “labile category.” [17]

Fig. 2. Threads growing in a chemical computer. Source:
Gordon Pask 1959, 919, fig. 12.

Through the early and mid 1950's Pask experimented
with electrochemical assemblages, passing current
through various aqueous solutions of metallic salts (e.g.
ferrous sulphate) in order to construct an analog control
system (fig. 2). The main difference of such a system
from others in existence was that its design would not
be pre-specified. As current is passed through the
electrodes, filaments of iron (or “threads”, as Pask
called them) grew outward from their tips into the
liquid between electrodes where maximum lines of
current were flowing. [18] “These metallic threads have
a low resistance relative to the solution and so current
will tend to flow down them if the electrical activation
is repeated. Consequently, the potentials at the
electrodes are modified by the formation of threads. If
there is an ambiguous path, then a thread can bifurcate.
As the total current entering the system is restricted,
threads compete for resources. However, when there are
a number of neighboring unstable structures, the threads
can amalgamate and form one cooperative structure.
Over time a network of threads literally grows
dynamically  stable  structures.”  [19]  These
electrochemical systems, thus, display an elementary
form of learning. The “reward” consisted of an increase
in the current supply, a form of positive reinforcement.
As Andrew Pickering puts it, “the growth of the thread
structure exhibits a path dependence in time: it depends
in detail on both the history of inputs through the
electrodes and on the emerging responses of the system
to those. The system thus has a memory, so it can
learn.” [20] The “threads” are unstable: they grow in
regions of high current density but dissolve back into
solution otherwise, and they are unpredictable. And yet,
over time the system as a whole develops abilities to
recognize patterns of the current flow and respond to
that.

In one of his most famous and intriguing experiments
— one which can perhaps be seen as a precursor of
“deep learning” — Pask tested how the “computer”
would react to sound. It was conducted in 1956 (or
1957) together with Stafford Beer. A microphone was
held out of the window to collect the street noise and
“feed” it to the computer via electrical current. In
response, the “machine” “grew an ear” and acquired
new sensitivity to magnetic fields. Beer vividly recalls
the night of that experiment in his memoirs. The
decision to check the response to sound came during the
discussion of Ashby’s concept of ultrastability and the
ability of machines to adapt to unexpected changes. As
Pask described it: “We have made an ear and we have
made a magnetic receptor. The ear can discriminate two
frequencies, one of the order of fifty cycles per second
and the other of the order of one hundred cycles per
second. The “training” procedure takes approximately
half a day and once having got the ability to recognize
sound at all, the ability to recognize and discriminate
two sounds comes more rapidly. [...] The ear,
incidentally, looks rather like an ear. It is a gap in the
thread structure in which you have fibrils which
resonate at the excitation frequency.” [21] The
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experiment was significant as, according to Beer, this
“was the first demonstration either of us had seen of an
artificial system’s potential to recognize a filter which
would be conducive to its own survival and to
incorporate that filter into its own organization.” [22]

The “ear” experiment is illustrative of Pask's method,
which is also similar to McCulloch's “Experimental
Epistemology”, with the only difference that it does not
stop at the observation level and includes more active
participation of the researcher. The observer, in Pask's
case, creates change by intervening into the initial
processes. The metallic threads can be seen as both
graphical, representational and live, performative
entities. This methodology, thus, goes well with
Andrew Pickering's idea of performative ontology: “we
should wunderstand science not as a body of
representations of the world, but as a mode of
performative engagement with it.” [23]

This experiment also helps to address in a new way
the question of the self in the circuit: the circuit will
have to include not only input-output relations, but also
the observer/ researcher that sets the parameters of the
experiment (even in minimum way). The observer
becomes a part of a larger self, and hence the whole
question can be reverted: it is not the observer having
impact on the system, but the system “absorbs” his/her
actions, offering a feeling of wonder and excitement at
such a collaboration. There are also still questions, such
as: how an external observer determines when a device
or agent has acquired a new sensory modality/
“perceptual concept” (the problem of recognizing
functional emergence); what the self-constructing,
epistemically autonomous (“organizationally closed”)
observer-participants and their networks be like. [24]

Fate of Tricking the Fate

The discussion of the observer effect helps us to
transition to the third case — an artistic installation “1,4
... 197 (2014) by “Where the Dogs Run” collective (fig.
3, 4, 5). Art sets up another approach, other than
scientific one (observations of neuronal behavior by
McCulloch), or more pragmatic and applied ones (in the
end, Pask's goal was to use the “organic computers” for
managing real factories). Using similar principles —
creating and observing self-organizing systems — art
more than any other field emphasizes aesthetic
parameters as an investigative tool. In addition to the
sensations of surprise and wonder, artists attempt to
evoke and cultivate more complex “existential”
feelings. Often, as in the case of today's interactive art
(which is part of the longer history of “cybernetic art”
proper), the viewer is invited to participate in the
behavior of a system. [25] The effects most worthy of
discussion are usually not the straight-on excitement,
but confusion, perplexity, and new questions (utterable
and not).

The work by the group “Where the Dogs Run”
collides the virtual into physical reality, and thus makes

us return to the issue of matter-form-information
interaction and the ontological, epistemological and
aesthetic effects it produces. “1, 4 ... 19” features the
interaction between the movements of a live organism,
a mouse put in a labyrinth with controlled dynamic
structure, and its virtual doubles that embody the
decisions that the real mouse did not make. The
movement of the mouse is followed by a camera. Every
time it makes a turn, its virtual doubles make the
opposite decision. To prevent the “collapse” between
the real and a virtual mouse, labyrinth's corridors can be
closed (the real mouse runs into real walls that appear in
response to the movement of the virtual mouse). The
system is constructed to demonstrate the presence of the
unrecognized dimension of the alternative possibilities
to all our everyday actions. What does it mean to make
a decision? What does it involve? What happens if you
simply avoid/ await making it, and linger in the in-
between zone? The observations of two different mice'
behaviors showed that indeed, the more experienced
one figured out the ways to trick the control mechanism
by hiding in the corners or simply sitting still (in that
case the virtual mice do not appear and all her
movement options through the maze are open).
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Fig.3,4,5.1,4...19, 2014, Where the Dogs Run, mixed
media. Courtesy of the artists.

Virtualization serves here a role of an enacted
diagram — a model answering a question “what if?”” put
in action. The screen displays a simulation of a possible
course of events. It is both a doubling of the existing
world, and its expansion: making visible the invisible,
activating and playing out the potential scenarios. The
simulation here informs the real right away, and in this
sense it is not a predictive model. The interaction
between the virtual and the actual is continuous. This
process can also be read along the lines proposed by a
German philosopher Vera Biithlmann in her analysis of
the ontological aspects of modeling — as “creative
management of the frame of reference within which
'something' takes up its specific meaning.” [26] The
virtual model itself becomes literally a “frame of
reference” for the real mouse's actions, and the meaning
is what the mouse makes of its own experience in this
system. Each individual mouse can interpret the “on”
and “off” (open and closed doors) signals in its own
way, as “true”/ “false”, “relevant” or not, with its own
behavioral consequences.

“l, 4 ... 19” shows an interplay between a situation
that is unfolding in a given time and space and is
observable by the third parties, and the processes that
can possibly be happening in the mind of a mouse — the
logical calculations that are presented as the
doppelganger mice movements. This subjective
processing is objectified; the whole future “fate” is laid
out on a screen. But the logical schema is not only a
representation, but an enactment of the relationship
between the layers of the real and the virtual (the
possible course of events). The real events are
immediately translated into a logical algorithm and
played back in a form of other real events (closing
walls), provoking the mouse to adjust its actions and to
think of the consequences of every move. Observing
this process, the viewer is also caught in the moment of
translation, attempting to imagine the connections
between the events before they actually happen, i.e. to
anticipate the movements of the mouse, almost to live
through this experience for and with it. This challenge
of imagining through an experience is what makes the
artistic strategy special. The viewer-observer is not only
a reference point (as it is in Pask's experiment), but a

valid experiencing subject — troubled, disoriented and in
search for solutions, together with the animal in the
maze. The diagram of possible courses of events drawn
on the screen is not a precise mathematical model, but
rather an intuitive imaginary version of multiple parallel
realities coming together. The algorithm behind the
model includes both calculable statistical factors and
the parameter of randomness. The latter can also be
compared to the indeterminateness of the neuron's
stimulus — if one attempts to reconstruct it — in
McCulloch's example. The 'circuit' here has its 'gaps'
too, and they remain there to be filled by the acts of the
viewer's imagination (along with the effectively active
mouse).

What is the meaning and status of the pathways of the
virtual mice? Can they be read as traces, and do they
help with predicting what would happen next? Multiple
lines filling the passages of the maze on the screen are
not marks of the past, but alternatives for the
movements happening in the present. Thus, they
compress in one image past, present and future — all at
once. Yet, their role is different than of the arrows in
McCulloch's diagram, which shows firings that took
place in some speculative, indeterminate, but past. It is
also different than the role of metallic threads in Pask's
experiments, where electro-chemical constellations
“train” the system over time, again — by taking place
over and over, and eventually becoming a past. To be
more precise, the 'traces' in “1, 4 ... 19” are represented
by the video-images of virtual mice (edited recordings
of live mice running through the same corridors), i.e.
they are not only vectors, but alternative beings,
convincing of their realness. The diagrammatic 'schema’
of potential actions is shown here in a form of a video —
a mirrored image of the real labyrinth structure. This is
another technique that produces a very particular
aesthetic effect — the surrogate non-actual realities
feeling real.

It is relevant also to return to the question of the
subject of action and how to define it in this case. Is it
an individual mouse, or the circuit — a mouse together
with its doppelgangers? Are the virtual mice only the
limiting conditions, the “frame of reference”, or — as
representations of the potential actions for the real
mouse in present time — are they visualizations of its
mental processing, i.e. its own products? An answer to
this question would mark out the overall stand on what
exactly the factor of in/determination is — in this work
and more generally.

Conclusion

The described systems are examples representing the
wide spectrum of how plasticity can manifest itself
organically and artificially. Each of them answers in its
own way the posed questions about the place of the
selthood, temporal logic, connections between matter
and information, virtual and actual, levels of
controllability and the role of the observer. In all three
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cases considered above we observe relational circuits
that — as the people behind them attempt to demonstrate
— may be more open, plastic and indeterminate than it
seems at first: a neuron firing with more probability if it
is activated several times just before that; metallic salts
concentrating around stronger flows of electric current
time after time; and a live organism trying to apply
learned experience to the present circumstances by
playing through imaginative scenarios of possible
actions. One of the important issues that remains to be
explored is the relevance and the potential parallels
between the ways of being and experience of the micro-
material structures (be it neurons or iron particles) and
the human perspective on cognitive processes: how we
think we think (including how we think a mouse
thinks). Understanding plasticity in terms of its
structural  qualities helps to create predictable
representational models. At the same time, as we saw,
not all of them may work (“1, 4 ... 19” is an ironic take
exactly on this). Their purpose is not only to predict
possible future behavior of a system, but to provoke us
to reflect on what it means and how it may feel to have
a machinic diagram within oneself. These models
should find ways of representing openness of the
system for participation and allow for performative
manifestation of alternative possibilities, i.e. include the
dimension of the virtual and the potential as a means to
break away from deterministic temporal logic.
Experiencing the enactment of such models, then, may
already be an exercise of plasticity.
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Abstract

This paper presents a theoretical discussion, as well as an
experimental design approach to the modes in which
algorithmic media influences, in a confrontational manner, the
configuration of contemporary cultures. Thus, the first section
seeks to introduce key media archeological questions, by
displaying some aspects of Wolfgang Ernst’s and Friedrich
Kittler’s work. Then, the second section, is devoted to
articulate possible connections between the first section and
Bruno Latour’s perspective on science and technology studies
and their relation to art and design. The third section shows
how experimental design approaches can constitute the creative
argumentation for all the previously discussed issues, by
presenting two case studies that have emerged specifically
around the questions that sustain this article. Finally, the text
closes with a brief discussion about the possibilities the paper’s
subject matter has to offer as an area for research-creation.

Technical Media and the Agonistic
Condition of Culture

The role of technical media within culture —please
allow me to speak in general and abstract terms for now
— has always been connected, in one way or another, to
the structure and nature of culture itself. Nonetheless,
nowadays it seems difficult to find a clear dividing line
between the spheres of technical media on the one hand,
and culture on the other, and thus really noticing what
would be such structure and nature. In that sense, it has
been the realm of media studies; and more particularly
its branch connected to the method known as media
archeology; the one in charge of inquiring about the
evolution and development of the assemblies between
media and culture along history, showing to us how the
latter —cultures—, which originally were built around
languages for telling, are now confronted to the
emergence of logical machines, which at the end, have
brought a predominance of languages for counting [1].
Thus, by witnessing such collision, we also witness the
fundamental aspect of media cultures: their agonistic
condition.

Undoubtedly, the symbolic nature of written languages
has governed the growth and development of the many

cultures that populate this vast planet of ours. In our
particular position —from the last southern tip of the
Americas—, the perpetual influence of European
colonization gave us, for example, the epistolar exchange
between the Monarchy and local administrations, the
Roman legal system, epic poems as The Araucaniad,
encyclical letters, annals, enciclopedias, and of course —
more connected to the local authenticity— the twentieth
century South American poetry and novel. Nonetheless,
all of these media, so to speak, are heavily structured by
the symbolic code of language, and thus it is how the
agency of telling has been the sovereign along the
maturation of these modern cultures. In that sense, it
wouldn’t be nonsense to point out that since culture has
been mobilized and developed through media, culture
itself would be a media code. But let’s reserve this last
thought for later.

While the languages of telling are unquestionably a
central object of modern cultures, it is also true that at
the same time, we cannot avoid the fact that in many
occasions telling also involves counting. The german
media theorist, Wolfgang Ernst, reminds to us about the
role of annals in medieval European cultures, which
combined the task of narrating stories with the act of
counting time, by telling and listing the events that took
place in a specific period of time; commonly, a year.
Hence, annals were indeed media for telling and
counting things, and to a some extent, for counting time
as well [2]. As Ernst puts it, many European languages
reflected this hybrid possibility: “The conjunction
between telling stories and counting time is more than
just a word game: verbs like conter, contar, reccontare,
erzéhlen, and to tell, are testimonies to a way of
perceiving realities that oscillates between narrative and
statistics” [3]. This is particularly compelling for us since
in Spanish, contar is used nowadays indistinctly for
verbal qualitative expression, as well as for verbal
quantitative enumeration. Contrary to cultures where this
conceptual hybridity actually corresponds to an archaic
use of the words in question, it is to be expected that in
South America, where annals are still around [4], the
double meaning of the verb contar remains in common
use.
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However, in spite of this hybrid meaning, the reader
may agree with me on the following: in modern cultures
—and | am referring the Latourian approach to modern
here [5]—, every meaning was still processed by the
symbolic code of languages of telling, that is to say;
letters, words, sentences, punctation, grammar, etc.
Therefore, a collision, either important or negligible,
between the logics of telling and counting still remained.
A confrontation between the agencies of telling and
counting, or “zahlen versus erzahlen” [6] as Ernst has put
it. But, just as we all are aware of, that processing
balance started to change when electronic machines first,
and algorithmic machines later, became part of the code
for processing the meaning of people’s ideas and actions.
Then, cities and their infrastructure were one of the first
evidences of this shift, where human expression and the
narration of stories moved to a new code materialized by
telegraph networks, radio waves and antennas, telephone
lines, relays, and receivers, and of course, television
broadcasting and the sound-image reproductor. Thus, by
abandoning the book, so to speak, human knowledge and
culture put an end to the monopoly of writing, while at
the same time they gave the city a (new) media quality.
In the same way, Friedrich Kittler tells us (ironically) in
his essay titled The City is a Medium [7], how cities can
be understood as media, explaining how technological
infrastructure and networks grant cities the power to
store, transmit, and process diverse kinds of information:

What to passers-by seems like growth run amok or
entropy is technology —that is to say, information.
Ever since it has become impossible to survey cities
from a cathedral tower or a castle, and ever since
walls and fortifications have ceased to contain them,
cities have been traversed and connected by a
network of innumerable networks, also (and
specially) at their margins, points of tangency, and
frayed edges. [8]

What is also interesting at this point, is that a soft
processing system as the language of telling —that is to
say, writing— led to a hard technical complex to mediate
information, and through that, knowledge. Accordingly,
it is possible to argue now that culture passed from being
a soft system, to be mainly a material one. That is why;, |
believe, scholars as Kittler have affirmed that there is no
software anymore, by considering that at the bottom,
contemporary cultures rest over hardware [9]. And at the
end, this is also part of the agonistic or rather
confrontational condition | mentioned at the beginning of
this essay, because the textual intelligences that gave
birth to the old modern cultures, are now constantly
confronted by the mathematical processing —that is to
say, the language of counting— of hardware societies. In
other words, “[hJuman beings, having created logical
machines, have created a discontinuity with their own
cultural regime” [10].

An Object-Oriented Culture

In his book Reassembling the Social: An Introduction to
Actor-Network-Theory [11], the French anthropologist

and philosopher, Bruno Latour, affirms that what has
been called the social does not exist in the terms through
which it has been described so far, but alternatively, that
what does exist, are networks of constant associations
between actors and the collectives they configure. More
precisely, Latour says that those networks and collectives
are formed by a very diverse nature of actors, which in
no case are only human, but rather, human and non-
human. This has been particularly interesting for us
because invites to reconsider what society is, by
understanding that it is not anymore an anthropocentric
complex, or more accurately, that it never was; just as
Latour argued in an earlier book titled We Have Never
Been Modern [12], where he sets up the cornerstone of
his critique on the epistemic asymmetries that has
governed modern cultures. In sum, Latour’s thought
points out that the networks of associations shaping
society and culture are formed —besides humans— by
the natural and artificial spheres, and that inside the
latter, objects too must be consider as bearers of agency
and because of that, also mediators in the ways we
humans know the world.

Consequently, it is possible to sustain a media
archeological analysis supported by this Latourian view
on science and technology studies too, where objects
gain a new quality, becoming a key actor of
contemporary cultures. Actually, it is based on Latour’s
concept of object-oriented democracies, that | have
allowed myself to propose the idea of an object-oriented
culture, as a way to initiate a dialogue with the aspects
discussed in the previous section, where Ernst’s and
Kittler’s thoughts have been determinant. Thus, when |
say hardware societies, | am of course referring to this
attention to objects as the bearers of agencies like the
language of counting. However, the word bearer should
not constitute here a way to confuse the role of objects
with that of intermediaries, because under our gaze, and
as it was said before, objects must be seen only through
the symmetrical lens of post-anthropocentric cultures, for
thus being able to recognize their condition as actors
which mediate in a direct way on the public affairs [13].
This is so, because when objects become active and
permanent actors of societies and cultures, they of course
participate too of the political issues that concern to us
all.

In an essay titled From Real Politik to Dingpolitik - An
Introduction to Making Things Public [14], Latour
argues in favor of reconsidering political and social
structures by including objects and things in the center of
any contemporary debate. According to his perspective,
we must overcome the modern view which considered
that every epistemic event was based on matters of fact,
structuring thus human knowledge through an
asymmetrical and anthropocentric judgement of
phenomena. On the contrary, says Latour, contemporary
times show that the events that are relevant to us all, are
configure by a symmetrical participation of actors where
the non-human kind plays an irrefutable role in the way
our presence in this planet develops. In that sense, the
French scholar points out that Things are the central
element around which societies and cultures assemble,
arguing upon the etymological root of the concept,
related to the German word Ding whose meaning refers
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to the matters of concern that shape our interests and the
modes in which we gather around what is at issue. This
discussion is important, because this matters of concern
—that is to say, things— are configured in material
presence as objects; or in more Kittlerian words, as
hardware; sustaining what matters and thus gathering
people publicly around them. Hence, the polis of this
hardware society regains its status as the center of the
political and ontological debates, specially if one
considers that now the artificial sphere —these objects—
has its own agenda, so to speak; that agency based on the
techno-mathematical intelligence | have called so far the
language for counting but from now on, I shall call the
algorithmic.

Following the aforementioned reasoning, another
crucial component of this discussion emerges in front of
us; while Latour assures that humans and their interests
gather around matters of concern, he also says that these
reunions do not happen thanks to common and shared
interests, but all the contrary, because of the concerns
that confront and divide us. This is of course a socio-
political argument but also an epistemic one, since it
relates to the modes we know things, whose
materialization, as | have mentioned already, are objets;
and these objects —this hardware— are at the same time
the media through which we humans know the culture
that shapes our world. Thus, I wonder what if this
societies of hardware have installed a dual agonistic
condition in culture; first, the one suggested by Latour
where things and objects gather us around them because
of the divergent interests we have for them, while they
still behave governed by agencies that are naturally
human —that is to say, ruled by languages for telling, as
it would be the case of a Republic’s Constitution—; and
secondly, the one belonging to post-anthropocentric
times and somehow suggested by Wolfgang Ernst when
he says that logical machines oppose humans own
cultural regime [15]. In other words, the one where
things and objects behave governed by their own agency
—that is to say, by the algorithmic— and human
differences are not processed naturally anymore, but by
the new conglomerate of non-human actors that now
process what is at issue under their own terms. Hence,
two urban and contemporary events can help illustrating
this last scenario. On the one hand, Kittler describing
traffic light conditioned junctions, saying that through
“the endless changes between green, yellow, and red —
or 1, 3-state, and 0— all streams of urban traffic (from
pedestrian to public transportation) arrive in a digital
format that, moreover, a computer somewhere in the
city’s CPU clocks” [16]. And on the other hand, my own
reference to the many traffic lights around the world that
in the middle of some demonstration, have ended
furiously damaged by human actors.

Paradoxically, just as we all are aware of, most of
these objects —this hardware—, as well as the
algorithms that make them to act, have been designed by
humans. This has constituted enough evidence for many
to insist on arguing in favor of the humanistic and
anthropocentric gaze regarding these issues, but at the
same time, and following an Ernstian thought about the
discontinuities of human’s cultural regime [17], it has
been also our motivation to pursue a critical approach to

the modes these things are designed. Consequently, I
think design must be re-situated now as a highly
technical cultural practice with strong epistemic impact,
whose value resides in its quality as mediator within the
issues | have discussed so far in this essay. In that sense,
Bruno Latour’s article, A Cautious Prometheus: A few
steps toward a philosophy of design (with special
attention to Peter Sloterdijk) [18] offers a very
interesting perspective on how every kind of designer
should now reconsider her or his activity, as a constant
and critical re-design of the matters of concern that affect
to us all. In a similar path, the German historian of
science and media technologies, Wolfgang Schéffner, has
also argued that design’s scope should be reevaluated in
attention to the contemporary scientific revolution whose
main catalyzer —either on the technical or media-
epistemic aspects— is design [19]. All this is crucial;
particularly after taking into account everything that has
been discussed in these pages; because it pushes us, in
the end, to understand now design as mode to re-
configure science and then culture —or in other words,
as a cautious and Promethean form of cultural critique.

Approaches from an Experimental Design
Perspective

Although the discussion about design’s creative-
epistemic possibilities has been around for at least eleven
years now, there are not many initiatives explicitly
dedicated to develop a systematic research around this
matter. A few cases | am aware of, are the Royal College
of Arts’s Design Interactions program, which founded by
Anthony Dunne, has taken since 2005 a creative and
artistic exploration approach to the modes matters of
concern are shaping contemporary cultures [20][21].
Similarly but more recently, the Institute of Experimental
Design and Media Cultures at the Academy of Art and
Design in Viena, led by Claudia Mareis, describes itself
as a practice-led research group inquiring on the
intersections of design, media arts, and the humanities,
aiming to develop an informed creative analysis on the
things that configure media cultures [22]. Lastly, in a
more epistemic approach, the Image, Knowledge,
Gestaltung - Interdisciplinary Laboratory at Humboldt
University in Berlin —where Wolfgang Schéffner serves
as principal investigator and spokesman—, develops an
academic research on the design processes of scientific
knowledge [23]. However, and despite the apparent lack
of formal and widespread attention to this issue, | think
that the media arts communities around the world must
be seen here as the critical assembly which for decades
has developed research-creation on the ways matters of
concern and its hardware, define what culture is in these
post-anthropocentric times. Accordingly, media
archeology scholars have explicitly looked to this field to
find their creative research counterparts [24], while
science and technology academics as Bruno Latour did
similarly by founding the Programme of
Experimentation in Arts and Politics [25], and
collaborating with Peter Weibel and ZKM.

Then, it was reasonable for us to follow the same path,
by setting up in early 2013 a research-creation group
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named Design and Agonism, which; paying special
attention to media studies, STS, and political sciences;
allowed us to pursue a critical inquiry on the modes
algorithmic media relates to designed things, and then,
on how they together link to agonistic agencies. Thereby,
we founded a group whose main project led us to ask
first, if the algorithmic could influence matters of
concern and their hardware beyond its own electro-
mathematical materialization; and secondly, if that was
the case, asking to which extent it would be possible to
argue that the algorithmic is an agency in the epistemic
sense. For doing so, we developed a long bibliographical
discussion which to some extent | have presented in the
two previous sections; and at the same time, we carried
out a creative speculation which at this point has two
case studies which have seen the light of prototyping. In
the following paragraphs | will briefly present some
considerations about them.

The first prototype is called tentatively Radio-
mnemonic Capsule, and was installed for an entire day
on a pedestrian public walk in Santiago, Chile. As its
name suggests, it consists of a 2.5 meters high cylindric
capsule which can hold one person inside, who can use a
periscopic device to watch the urban landscape in 360°,
while he or she talks through a radio transmitter to
broadcast his or her words to the near surrounding.
Outside, six audio pedestals over rails receive and play
the radio signal, while passers-by have the chance of
hearing the narration and moving the pedestal closer to
the capsule (Figures 1, 2 and 3). A relevant aspect here is
that the whole situation is loaded with confrontational
agencies in advance, since the pedestrian walk points
directly to the presidential palace and it was a privileged
witness, so to speak, of the coup d’état in 1973. Also, our
plan considered to invite people who actually lived those
events, to enter into the capsule. Thus, the purpose of
this prototype is to see if the language of narration is
somehow affected by the electro-algorithmic mediation
(zahlen vs erzahlen), and if that technical mediation
plays any kind of role in the agonistic environment that
would be at issue.

Fig 1. Radio-mnemonic Capsule in Santiago, Chile, January
2016. Wood, fabric, mirror, radios and electronics. Image from
the authors’s personal archive.

Fig 2. Woman listening to audio pedestal. Radio-mnemonic
Capsule in Santiago, Chile, January 2016. Wood, fabric, mirror,
radios and electronics. Image from the authors’s personal
archive.

Fig 3. Woman uses optical mechanism at the interior of the
capsule. Radio-mnemonic Capsule in Santiago, Chile, January
2016. Wood, fabric, mirror, radios and electronics. Image from
the authors’s personal archive.

The second prototype, named Nature ex-novo, consists
of a so called book-bound apparatus that relates, on an
agonistic manner, to the atlases from the Scientific
Naturalism period, which had huge influence in the
definition of the natural and political margins of South
America’s early republics. So, the prototype is a bound
hard-case, that holds a set of paper field notes in the
middle, as well as two compartments for storing and
classifying seeds (Figure 4, 5 and 6). Both sections,
while in part recall the cartesian nature of their original
references, also seek to subvert that intelligence by
adding elements that bring a more symmetrical relation
between the natural and artificial spheres. Hence, for
example, the field record cards have been redesigned to
include more qualitative information, while the
compartments incorporate a \oronoi diagram shaped
division to hold the seeds just as they are. In sum, this
prototype’s goal is to ask to which extent the
materialization of matters of concern —that is to say,
objects—, plays an actual political and epistemic role in
the configuration of culture.
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Fig 4. Nature ex-novo prototype in use at the country side near
Santiago, Chile. General view, January 2015. Acrylic, 3D
printed PLA and paper. Image from Adolfo Alvarez Dumont’s
personal archive.

Fig 5. Nature ex-novo prototype in use at the country side near
Santiago, Chile. Detail of seed container, January 2015.
Acrylic, 3D printed PLA and paper. Image from Adolfo
Alvarez Dumont’s personal archive.

e

Fig 6. Nature ex-novo prototype in use at the country side near
Santiago, Chile. Detail of field record cards, January 2015.
Acrylic, 3D printed PLA and paper. Image from Adolfo
Alvarez Dumont’s personal archive.

Possibilities

Both of these prototypes have stayed so far in a
speculative realm, and any sort of conclusion should wait
for further analyses and complementary conceptual and
theoretical discussions; which, | hope, will be part of the
creative and/or academic work carried out by members
of the Design and Agonism group in the near future.
However, at this point we have wanted to begin this
dialogue, where research and creation simultaneously,
have helped us to start a critical inquiry on the modes

media and designed things participate in the
configuration of post-anthropocentric cultures. In that
sense, we are certain that research-creation understood as
a method of cultural critique, can help designers,
architects, artists, as well as other creative actors, to
actively participate of some of the debates that | have
wanted to present through these pages. Similarly, this
method offers also the opportunity of interacting with the
questions that the media archeological field, as well as
the science and technology studies have brought into
discussion during the last couple of decades. Moreover, |
truly believe that research-creation processes as the one
made by us, show that experimental design procedures
have all the potential to become the material
reconfiguration of the theories and principles set up by
the aforementioned areas.

Furthermore, this paper does not end with conclusive
evidence to prove that the algorithmic is in fact an
agonistic agency, and of course, this has not been its
purpose either. In the end, all the conceptual and
theoretical discussion presented in the first part of this
essay, allow at this point, only asking if the underlying
questions are consistent enough and worth the effort
being studied. Thus, in my opinion, the experimental
design approach is then a way to physically confront the
many modes of existence those questions can take,
which of course, relate in a direct way to the impact they
may have in the societies and cultures we are embedded
to. Taking that into account, and just as it was mentioned
above, the algorithmic as agonistic agency must be
considered not only as valid, but also as an urgent
research and creative subject matter.
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Abstract

Digital technologies pervade contemporary life, so much so
that the boundary between the physical and virtual world has
become increasingly blurred as digital technologies are
embedded ‘seamlessly’ into our constructed environment.
Consequentially, our awareness of the presence and tangible
qualities of computational systems disappears as these
technologies merge inseparably with physical reality. This
phenomenon is a direct consequence of ubiquitous computing.
In this paper we investigate how cultural perception influences
the ways we understand and approach the application of
ubiquitous computing and its related technologies — such as
electronic sensors, camera vision and radio frequency
identification (RFID) - in creative practice. Through
attempting to articulate the conditions that give rise to a
distinctively ‘Western’ apprehension of digital media, this
investigation aims to establish a basis from which an
alternative interpretation of computational systems might be
explored; one that may defamiliarize digital technologies by
adopting an ‘Eastern’! perception of our digital nature as
‘technology-being-with-us’.

Familiar (adjective): often encountered or
experienced; common [3]

The increasing ‘disappearance’ of computational
technologies into everyday objects has inspired research
and development focused on the potential to reconfigure
the ways that we, as humans, relate to computers and
their associated computational systems. This field of
research is known as ubiquitous computing. In a
ubiquitous computing framework computation s
incorporated into the practices of everyday life in ways
than do not require users to make a self-conscious effort
to adapt their activities in order to accommodate these
resulting systems. [4] Researchers in ubiquitous
computing seek to distribute computers into our

! We use the term *Eastern’ as shorthand to loosely describe
countries in East Asia. Our use is not intended to conflate the
complex array of diverse cultural socio-political practices or
complex consumption of media experiences in this region into
a homogeneous and imaginary ‘Oriental lump” but to remind
the reader “geopolitically-driven cultural Othering dies hard”
[1 see also 2].

Vince Dziekan
Faculty of Art Design and Architecture,
Monash University
vince.dziekan@monash.edu

everyday lives in such a way as to render them invisible.
This relatively recent condition’ transforms the ways in
which we interact with computer systems as well as
where and how we relate to them.

The unifying goal of ubiquitous computing researchers
since 1988 can be summarized as making the intersection
between humans and computational systems invisible.
[5] The ubiquitous quality of digital processes is located
not only “everywhere” but also found in *“everything”
that we use and interact with as part of our daily lives.
[6] Ubiquitous computing’s potential modality for
interaction is based on the idea that within such a
computational environment, in which “everywhere” and
“everything” converges, interaction can seemingly occur
naturally without the user noticing the diverse ‘invisible’
computational processes being called upon.

The seamless, transparent and invisible incorporation
of digital technologies into our everyday objects and
environments produces the illusion that digital
technology is somehow “phantomlike”. [7] This illusion
leads us to regard digital technologies as if they were
“transparent conduits for immaterial, informational
contents” rather than “concrete, material, and present-
with-us” elements. [8] Even though ubiquitous
computing seeks to blend digital technologies with
material environments, this approach risks bringing
about a discontinuity between the two domains. By
hiding the materiality of digital technologies and instead
prioritizing their informational or mediated contents [9]
ubiquitous computing reduces our awareness of these
digital technologies as material entities enmeshed in our
everyday practices.

This brief account of ubiquitous computing is
informed by a familiar and very specific narrative. The
tendency to regard digital technologies as efficient tools
is commonplace - at least as accounted for
predominantly in ‘the West’. [10] This deference to
digital technologies as tools that assist humans and

% The term ubiquitous computing was coined by Mark Weiser
circa 1988 whist he was Chief Technologist at Xerox Palo Alto
Research Center.
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manage their work and domestic activities affects the
way in which digital technologies are deployed in our
lived environment, along with the promise for how every
device will not only be ultimately be connected as part of
the Internet of Things. [11] These inclinations lead us to
believe that digital devices and systems are basically
benign, easily consumed and effortlessly upgradable,
largely disposable, as well as exceedingly pragmatic and
functional.

As counterpoint to this predominant narrative,
Bertram Bruce and Maureen Hogan argue that in order to
understand the nature of technologically mediated
existence, we should look more carefully at how
computational systems affect our lives, especially when
we cannot see the systems directly. [12] Accordingly:
“the more we look at technologies the more technologies
[are absorbed] into the background. Despite our
attention, we lose sight of the way [technologies] give
shape to our daily lives”. [13]

The pervasive presence of digital technologies that
results from incorporating embedded, contactless digital
technologies such as RFID into objects and throughout
the constructed environment can lead us to overlook the
complex relations that exist between human beings and
the contemporary socio-cultural milieu in which we live.
The major implication of the technological
transformation wrought by ubiquitous computing can be
summarized as follows: the direct connection between
humans and computational processing is transformed
from obvious to oblivious. By rendering digital
technologies transparent and invisible, we take them for
granted; and in so doing, we risk becoming oblivious to a
sense of ‘technology-being-with-us’.

Designers Dunne and Raby argue that an increased
understanding of Hertzian space — what they describe as
a landscape of electronic products that create “a new,
invisible but physical environment” [14] — renders users
acutely aware that technology goes beyond the merely
visible technological object and encompasses the
practices, economies and ideologies encoded into
technological artifacts. Illustratively, this notion is
particularly apparent in Apple’s “iOS ecology’. In this
technological ecosystem, design products such as
iPhones, iPods and iPads are material components that
we use physically while the operating system that unifies
these artifacts is immaterial.

Representing digital technologies as devices or
gadgets that efficiently manage our productivity in the
workplace and optimize our leisure time is not a new
phenomenon. In Machine in the Garden, Leo Marx
observes that in society, “technologies are habitually
represented by ‘things’ — by their most conspicuous
artifactual embodiments”. [15] According to Mary,
assigning technologies to “the realm of things... distracts
attention from the human-socio economic and political
relations which largely determine who uses them and for
what purposes”. [16] This distraction leads to a common
belief that technology facilitates a better future for
humans when, in reality, it “is matched by our increasing
reliance on instrumental standards of judgment, and a

corresponding neglect of moral and political standards,

in making judgments about the direction of society”.
3

[17]

In contemporary society, electronic technologies — and
by extension digitally mediated systems — are informed
by an uncritical acceptance of what historian Bernard
Waites refers to as “American Ideology” or an
“ideological legitimation of technology” [19]:

All problems whether of nature, human nature, or
culture, are seen as ‘technical’ problems capable of
rational solution through the accumulation of
objective knowledge, in the form of neutral or
value-free observations and correlations, and the
application of that knowledge in procedures
arrived at by trial and error, the value of which is
to be judged by how well they fulfill their
appointed ends. These ends are ultimately linked
with the maximization of society’s productivity
and the most economic use of its resources, so that
technology, in the American ldeology, becomes
‘instrumental rationality’ incarnate, the tools of
technocracy. [20-21]

This sentiment is echoed by Evgeny Morozov’s incisive
observation that in large part it is the ideological reform
agenda of Silicon Valley’s “ameliorative experiment”
[22] that currently fits “us all into a digital straightjacket
by promoting efficiency, transparency, certitude, and
perfection” [23] at the risk of losing our capacity for
moral judgment in a world of risk adverse cultural
institutions. [24]

The manner in which digital technologies are
integrated into society is influenced by cultural and sub-
cultural imperatives. In large part, it is through specific
European and American-centric epistemologies that
digital media systems have been predominantly refracted
to date. In contemporary Western culture, the specific
conditions that render digital technologies transparent
and invisible defer our realization that digital technology
is always with us. Digital technology is frequently
considered either in terms of hardware or as software.
This dichotomy obscures our perceptual experience of
‘technology-being-with-us’, making it difficult to
maintain an awareness of the intermingled relationships
that we have with digital technologies because such a
culturally reinforced perception shifts technology from
the foreground to the background of our consciousness.

Familiar Unfamiliar

It is important to understand the types of relationships
we have with digital technology to appreciate how
human-computer interrelationships are dynamically
transformed. Notwithstanding the major cultural
implications such dynamic transformation heralds, it is

® Evgeny Morozov reminds us that it is Bruno Lator who
writes, “[t]he moral law is in our hearts, but it is also in our
apparatuses.” [18]
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paradoxical that as we form increasingly intimate
relationships with computational technologies, we
become increasingly unaware of their existence. This
process of familiarization is exaggerated through the
various cultural systems that render these technologies
transparent and invisible.

The consequence of these technologies becoming
familiarized is that complex relationships between
humans and digital technology are no longer consciously
foregrounded, as they perhaps once were. In “Steps to an
Ecology of Mind, Gregory Bateson argues that
familiarized objects and environments “are sunk into the
unconscious levels” to keep our consciousness from
focusing on the “pragmatics of particular instances”. [25]
In short, familiarized objects and environments receive
little attention from users. For Bateson, this ‘little
attention' helps us to forget that our membership in the
world is complex. It is a membership in which the
“human individual”, the “society in which individual
lives”, and the “ecosystem — the natural biological
surroundings of human animals” — are intermingled. [26]
In the ‘ecosystem’ we now inhabit, we frequently take
digital technologies for granted by overlooking the
complex relationships we form with them and therefore
run the risk of losing our sense of ‘technology-being-
with-us’.

In an attempt to re-foreground digital technology into
the human psyche, the process of defamiliarization can
be employed to recall an awareness of ‘technology-
being-with-us’. Literary theorist and scholar Viktor
Shklovsky originally developed the concept of
defamiliarisation to distinguish between poetic and
prosaic languages. [27] Shklovsky argued that the
process of defamiliarization — of making the familiar
unfamiliar — increases “the difficulty and length of
perception because the process of perception is an
aesthetic end in itself and must be prolonged”. [28]
Applications of defamiliarization have been fundamental
to the artistic strategies of key Modernist artists such as
Rene Magritte and Marcel Duchamp, as well as being a
guiding principal of Nam June Paik’s aesthetic response
to art, media and technology. Defamiliarization enables
us to refocus our attention back to a familiar object. In
doing so, we are better able to reconsider the particular
relationships that the familiar object has within its social
milieu and with us. In an era in which HCI design
strategy places an emphasis upon making digital
technologies transparent for users to accomplish specific
tasks more efficiently and economically, defamiliarizing
a technology can instead encourage the viewer or user to
become more acutely aware of their relationship with
technology outside of any predetermined practical or
functional usages. If HCI and user-centered design
strategies valorize making users less aware of the
technology by (over)familiarizing it, the
defamiliarization of technology creates the opportunity
to reflect on particular cultural activities to help
illuminate the interdependent nature of the relationship
between technology and human nature — wherein
technology is viewed as not merely a tool for us to use

but as non-human entities with which we share a
fundamental existence.

Interdependency

Understanding our interdependent relationship with
technology begins by conceiving technology as an entity
that has the capability to construct the social milieu in
which we live and changes the ways we think about our
existence in the world; and as such, has implications for
the very concept of what it is to be a human being. This
interdependency is a fundamental characteristic of the
relationship between humans and technology. For
example, in an examination of technology and culture,
historian Bruce Mazlish writes “humans evolved from
the other animals [into humanity] through a continuous
interaction of tool, physical, and mental-emotional
changes”. [29] As such, continuous interaction with
technology is a critical element in the process of human
evolution. While tools and technologies have been the
result of human imagination and ingenuity, it is through
their use that we have come to continuously reconstruct
ourselves and the world in which we live. In this sense,
the world is filled with artificially constructed conditions
for our lives.

According to psychologist William Johnston, the
artificially constructed conditions of our lives equates to
a “third nature” — “the formation of ideology and cultural
artifacts which yielded a shift to self-reflective, symbolic
thought and agrarianism in humans some 8-40 thousand
years ago”. [30] Johnston argues that technology plays a
major role in the evolution and forming of the third
nature and consequently, influences the manner in which
we perceive other forms of nature. As humans, we are
interdependently involved in the process of creating new
technologies that continuously reshape the conditions in
which we live. While acting as both makers and users in
this third nature, as biological entities, we also belong to
the second nature of emergent life forms. This dual
membership in second/third natures implies that as
human beings we find ourselves in a continuous process
that incorporates our biological body (nature) with
manufactured artifacts (culture). In the face of
accelerated technological development, the third nature
has extended dramatically; to the point that now, any
place that is inhabited by human beings can be identified
as a constituent part of the third nature.

As a product of this interdependent relationship,
technology reciprocally shapes and influences our
actions and practices. Technology mediates human
experience and changes how we perceive the world. For
the philosopher Don Ihde technology transforms human
experience through “inclinations” that have a powerful
cultural variant. [31] Ihde argues that technology
mediates our perception and interpretation of reality (the
hermeneutic dimension) as well as the manner in which
we engage with lived reality (the pragmatic dimension).
[32] Ihde contends that there are different types of
relations that occur between humans and technology. He
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identifies these relations as: “embodied”, “hermeneutic”,
“alterity”,* and “background” relations. In an embodied
relation, we use devices to experience our lifeworld that,
by default, simultaneously alter and modify our
perception of the world; whereas, an hermeneutic
relation involves wusing instruments that must be
interpreted to be properly understood (for example,
clocks, thermometers, and other technologies with visual
displays). Alterity relations occur when technologies
appear as the ‘other’, that is, they possess what might be
described as an independence from humans (for
example, robots, artificial life and artificial intelligence).
Finally, background relations with technology form the
context of experience that is seldom raised to a conscious
level, as, for example, in the mundane context of a home
system using lighting, heating, and cooling systems. [33]
With respect to the type of interdependent relationship
we form with digital technology in a ubiquitous
computing context, we argue that it is important to
foreground the pragmatic — often prosaic or even
mundane — dimensions of technological mediations that
are often overlooked, not least due to various design
factors that render computational systems transparent.
These factors include the miniaturization of computer
hardware, the immateriality of software and the
development of various detection or sensor systems
designed to monitor and track human interactions.

Familiar (noun): A demon often said to
assume the form of an animal [1]

Interdependence implies that both humans and
technology are cooperative partners, and that their
relationship is reciprocal. In this respect, human-
technological interdependency is analogous to the
manner in which traditional Eastern philosophies such as
Taoism, Buddhism, and Confucianism seek to harmonize
an organic relationship between people and nature.
Unlike a Western understanding of interdependency as a
background relation (as described by lhde), [34] a
traditional Eastern philosophical understanding of
human-technological interdependency is realized overtly
and foregrounded in everyday cultural activities.

It is common practice in traditional Korean culture to
foreground the interdependency between humans and
non-humans in all forms of daily activities and routines
through cultural expressions designed to signify that we
live with “others’. By example, commemorative rituals in
Korea are ancestor-worship ceremonies held at different
intervals. In the common annual ancestral rite, Jeasa
(A A, a single ceremonial meal is prepared in the

belief that the ancestral spirits visit the human beings on
Earth to eat the food. This event both evokes the

* Alterity refers to the radical difference posed to humans as
‘others’. lhde borrows this notion of alterity from the
philosopher Emmanuel Levinas to delineate ‘how and to what
extent do technology become other or, at least, quasi-others’.
[35]

relationship to the ancestors and reinforces the
fellowship Koreans have.

The food arrangement in Jeasa accords with the
philosophy of Yin-Yang and the five elements. The color
and shape of the ingredients that comprise the meal
match the five elements—green, red, yellow, white and
black, and their placement on the table follows the
positive—negative balance of Yin-Yang, see Fig. 1. The
most important aspect of this rite is that the physical
form is designed to remind participants that there is
something beyond the physical world—Iife and death,
material and immaterial, body and spirit. Koreans
believe that there are spiritual beings beyond the physical
world that influence our present condition. It is believed
that when the living take good care of the dead, the
spirits will provide for the living if they (the living)
encounter hardship or face significant problems in their
mortal lives.

Fig 1. Traditional Jeasa ritual in head house of JeonJu Jung
Clan, 2009, copyright National Intangible Heritage Center,
Released under Korea Open Government License (KOGL BY).

Non-human agents include nature, animals, and
technology, as well as immaterial entities such as the
spiritual beings experienced in Jeasa. Another common
characteristic specific to Korean cultural practices
foregrounds various forms of otherwise mundane
activities. This occurs as part of the Korean culture’s
creative strategy to refocus attention on the materiality
and immateriality of otherness to evoke a sense of
technology-being-with-us.

In casting light on these themes with regards to digital
technologies and systems, we argue that specific local
cultural and material practices present an alternative lens
through which to consider the interrelationships between
humans and technology. In traditional Korean culture,
the relationship between humans and non-human entities
— such as the natural environment, animals and spiritual
beings — is reflected through various cultural practices,
including culinary art, commemorative rituals and folk
painting. These interrelationships are complex and
highly nuanced, frequently misinterpreted or simply
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dismissed in the West.> To illustrate: we can briefly point
to Minhwa (%13}), a specific type of folk painting
created by laypeople rather than professional artists. This
form of painting was developed in the seventeenth
century to reflect on the life of ordinary people and their
relationships in the world with other people, animals,
everyday objects and the natural landscape, see Fig 2.
The main use of Minhwa is decorative, and is applied to
the adornment of objects such as hand-held folding fans,
Byung Pyung (a movable folding wall or screen), and
spaces such as a door to a room. Minhwa is considered to
have a magical dimension. Through Minhwa, Koreans
possess beneficial virtues such as protecting the owner of
a house and their family from an evil force or to help
overcome the fear of menacing beings such as a tigers.
Minhwa reminds Koreans that human beings live with
other material and immaterial beings, including spiritual
beings (good or bad). Koreans use Minhwa as a means to
express the beliefs and desires of the virtue of spiritual
beings or non-human entities. Without recognizing this
strong belief in both the existence of spiritual beings and
Koreans people’s interdependent relationship with them
and other non-human entities, Minhwa can all too readily
be dismissed as a mere surface, a visual description of the
natural world.

Fig 2. Tiger and Magpie, n.d, copyright National Museum of
Korea, Korea Open Government License (KOGL BY, NC).

®Japanese author and politician Inazo Nitobe makes a similar
claim in his seminal text Bushido: The Soul of Japan, written
in 1900.

In Japanese culture other distinctive cultural rituals
inform the relationships humans have with non-human
entities and technologies. For example Deleuze and
Parnet remind us that the *“arts of Zen, archery,
gardening or taking tea, are exercises to make the event
surge forth and dazzle on a pure surface”. [36] They
observe that these activities are designed and staged with
the purpose of focusing upon the very mundane action
being performed. In doing so, these ritualized activities
present opportunities to contemplate the entangled
connections that exist as part of our interaction with
nature and non-living — often technical — entities such as
the bow and arrow, the tree, flower or tea. These cultural
practices evoke a sense of interdependence between
humans and non-human entities to prompt us to question
not only how we use technology but moreover how we
perform, ritualize and enact technologies.

Translated to contemporary art, the influential work of
Nam June Paik exemplifies how the themes considered
in this paper are rearticulated into the cultural practice of
media art. The distinctive ways in which Paik’s work
reflected on technology articulates a human-
technological “assemblage”. [37] By imploring viewers
to consider what technology means to our human nature,
he emphasized the mediating role of technology. [38] It
is important to acknowledge how Paik’s articulation of
the human-technological assemblage was particularly
informed by Korean food culture. According to Paik’s
wife, Shigeko Kubota, Paik loved traditional Korean
food and used to observe that his artworks were similar
to Korean Bibimbap. [39] Bibimbap (W]RI%}) is a
signature Korean recipe that is infused with the ideology
of the world (Yin and Yang and the five elements). The
word “Bibim(¥]®1)” literally means “to mix”, an
important point that will be explored further below.
Bibimbap is represented as a symbol of the wisdom of
the Korean ancestors in pursuit of harmony in nature and
social behaviors. Bibimbap is a large bowl of rice topped
with various vegetables such as bean sprouts, zucchini,
squash, thin strips of beef, a fried egg and paprika paste.
In its preparation, each topping ingredient is cooked
according to its “nature” to sustain its distinctive taste.
The overall combination of the various ingredients is
selected based on the harmony that embodies the Korean
belief that each food ingredient contains the
characteristic Yin-Yang, and the five elements. Once
prepared, the toppings are mixed together with rice and
eaten with a spoon. When all the ingredients are mixed,
Bibimbap delivers a new flavour; however, it does not do
so at the expense of the individual distinctive flavours
because the taste of each ingredient is sustained. The art
of making Bibimbap is to produce a flavour that both
closely maintains the flavour of the unique elements but
also connects the other elements to simultaneously
produce a new flavor, see Fig. 3.
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Fig 3. Jeonju bibimbap, n.d, copyright the City of Jeonju,
Korea, Reprinted with permission.

Paik’s approach to video art shared features with this
traditional Korean dish by representing the qualities of a
“mixed up, convergence and hybridity”. [40] For Paik,
Bibimbap was a twofold concept. First, it informed his
stylistic strategy, and second, it offered an aesthetic
language through which he could express his perception
of technology, the electronic medium in particular. The
uniqueness of Paik’s oeuvre is derived from this concept,
embodying the manner in which the characteristics of
each element could be sustained while simultaneously
mixing together each element to create a new form. In
works such as TV Rodin (1982) and Exposition of Music
— Electronic Television (1963), Paik mixed familiar yet
unrelated components (e.g. television sets, sculptural
forms—such as statue of the Buddha and an imitation of
Rodin’s The Thinker—and musical instruments such as
the cello and piano) into new combinations that reflect
on the relationship between humans and technology. For
Paik the humanization of technology was a major theme
informing his practice:

The real implied issue in “art and technology” is
not to make another scientific toy, but how to
humanize the technology and the electronic
medium, which is progressing rapidly—too
rapidly. Progress has already outstripped ability
to program ... TV Brassiere for Living Sculpture
(Charlotte Moorman) is also one sharp example
to humanize electronics ... and technology. By
using TV as bra ... the most intimate belonging
of human being, we will demonstrate the human
use of technology, and also stimulate viewers
NOT for something mean but stimulate their
fantasy to look for the new, imaginative and
humanistic ways of using our technology. [41]

Paik’s highly distinctive creative methodology is a
primary source of inspiration for the contemporary
Japanese art movement of Device Art, [discussed in 42],

in which computer interaction is characterized by mitate
— “a method to present and read hidden meanings behind
what is shown or written.” [43] The concept of mitate is
also analogous to creative strategies in Korean cultural
practices in that both draw on an allusive metaphorical
expression to deliver a message. The emphasis on the
physicality of technology and this metaphorical manner
of interaction that is characteristic of this genre of new
media art is similar to humans’ attitudes towards
physical objects in Korea and Japan.

Conclusion

Our relationship with technology has always been an
interdependent one. In contemporary culture, computer
hardware, software and computational systems mediate
all facets of our lives. As networked systems are
integrated thoroughly into the constructed environment,
the obvious manifestation of these systems is concealed.
In the face of technological development associated with
digital media, it is something of a paradox that as we
form increasingly intimate relationships with new
technologies, we become increasingly unaware of their
existence. This phenomenon of familiarization is
exaggerated through the various culturally reinforced
relationships that render these technologies transparent
and invisible. The direct consequence of this
familiarization is that complex relationships between
humans and digital technology are no longer in the
foreground of our conscious perception, as they once
were. In this paper, we discussed processes that
‘defamiliarize’ our complex and intermingled
relationship with digital technologies and computational
systems. Defamiliarization - making the familiar
unfamiliar again — enables us to refocus our attention in
such a way that we are better able to identify the
particular relationships of the familiar object within a
particular social milieu.

As part of this discussion, we explored cultural
difference to examine our interdependent relationship
with technology through both a ‘Western’ and an
‘Eastern’ perspective. In doing so, we raised the
proposition that ubiquitous digital media systems be
reformulated into culture by adopting a non-Western
approach to defamiliarize these media systems. Unlike a
Western understanding of interdependency as a
background relation, an Eastern understanding of
human-technological interdependency is realized overtly
and foregrounded in the form of everyday cultural
activities. Finally, we discussed how traditional Korean
values foreground the interdependency between humans
and non-humans in all forms of daily activities and
routines through exaggerated expressions designed to
signify that we live with ‘others’. Encompassing culinary
art to commemorative rituals to folk painting, traditional
Korean practices such as these exemplify the importance
of communality in Korean culture and give rise to
distinctive forms of expression. The most important
aspect of these cultural practices is that physical artifacts
are designed to remind participants of our interdependent
relationships with non-living entities by defamiliarizing
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and re-articulating familiar objects and environments to
remind and re-awaken an appreciation of “technology-
being-with-us”.
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Abstract

In this paper | present recent examples of my art practice which
transverses the disciplines of media art and particle physics. As
I will discuss, my work engages with both conceptual and
material aspects of experimental particle physics, and is in itself
an experimental practice. Through the analysis of the works and
processes involved in the development of artworks produced at
CERN, I will discuss aspects of art / science collaboration.

Epistemic things

The experimental scientist lan Hacking states that
‘Quantum observation necessitates affecting the object
[of investigation, and that] we gain an understanding not
by looking but by manipulating’. [1] On the subatomic
scale, as photons of light have momentum and energy
comparable to that of the particles they are being used to
study, ‘the measurement necessarily disturbs the object’,
[2] and, under certain conditions, actually creates them. |
have been peripherally involved with such quantum
physics experiments, where the interrelations between the
quantum and the macroscopic worlds are quite dynamic,
namely through at the CERN Large Hadron Collider (See
fig 1.), through the ‘art@CMS’ collaboration.

The Large Hadron Collider or LHC probes the
fundamental nature of the material universe, through the
focusing of trillions of electron volts of energy on
unimaginably small subatomic particles that are
accelerated to almost the speed of light around the twenty
seven kilometre accelerator ring. When the particles
collide with each other, immense energies are released
for an instant of time, which are captured by gargantuan
instruments such as the Compact Muon Solenoid
detector, or CMS, the most complex detector ever built.
This was one of the devices that proved the existence of
the Higgs Boson, also known as the “God Particle”. This
apparatus, weighs in at weighing in at 15,000 tonnes and
detecting up to 10 million ‘frames’ of collision data per
second in 3D. This device which took over 10,000 people
to design and build, is the most complex scientific
detector in the world, and is beyond any single person’s
knowledge capability. It can be described as an
“epistemic object” or “epistemic thing”.

Fig 1. LHC accelerator tunnel, 2014, Chris Henschke,
photograph. Image courtesy of the author.

Unlike objects that have definite forms and uses,
epistemic things are, according to a term coined by
scientist Hans Rheinberger, ‘objects of knowledge
[which] appear to have the capacity to unfold
indefinitely. [As they] are always in the process of being
materially defined, they continually acquire new
properties and change the ones they have... [and] can
never be fully attained.” [3]

The sociologist Karin Knorr Cetina describes epistemic
things, or objects of knowledge, as having a crucial
aspect of a ‘lack in completeness of being’; although they
have material manifestations, they must also be
conceived of as ‘unfolding structures of absences: as
things that continually “explode” and “mutate” into
something else.” [4] Such expressive terms indeed
describe the high energy collisions occurring in the LHC,
where subatomic matter literally explodes into energy,
which creates other forms of matter. In a subtle yet direct
reference to the LHC, using the appropriate yet obscure
technical term ‘liquid argon calorimeter’ to describe the
gigantic detectors at CERN, she states:

Epistemic objects frequently exist
simultaneously in a variety of forms. They have
multiple instantiations, which range from
figurative, mathematical, and other
representations to material realizations. Take the
case of a detector in a high-energy physics
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experiment. “It” continually circulates through a
collaborating community of physicists in the
form of partial simulations and calculations,
technical design drawings, artistic renderings,
photographs,  test  materials,  prototypes,
transparencies, written and verbal reports, and
more. These instantiations are always partial in
the sense of not fully comprising ‘the detector’.

(5]

Expanding on the nature of such epistemic things and
their relations to the researchers that develop them,
Rheinberger states the following:

Epistemic things are ... things that let something
be desired. They stand for a particular relation to
the world: a relation of epistemicity. This relation
is exploratory, driven by the desire of finding, not
of knowing. Experimenters are specialists in
arranging situations in which finding becomes
possible. Scientific finding neither obeys the
logic of chance nor that of necessity. It obeys a
logic of its own, composed of elements of both,
and in so doing, undoes the stochastic rigor of the
one and the deterministic rigor of the other. It is a
game of eventuation, an engagement with the
material world that, on the one hand, requires
intimacy with the matter at hand, and, on the
other, disentanglement, the capacity of rendering
strange—of estrangement. | am convinced that
the poet’s and the artist’s activities share the basic
feature of  this epistemic condition.

(6]
The Apparatus

Nature of the Apparatus is an audio-visual artwork, five
minutes in duration, | produced during my “art@CMS”
collaboration at CERN in 2015. As Rheinberger states,
the work seeks to convey experiential, epistemic aspects
of the LHC in a way that is both entangled and yet
estranged. It is derived from ultra-high definition video |
shot with collaborating CMS physicist Dr. Michael Hoch
at various locations across CERN, including areas that
are usually inaccessible. The locations ranged from old
near-abandoned experimental zones, such as a hundred
deep metre UA1 shaft, which the CERN scientists refer to
as “The Black Hole”, to contemporary experiments, such
as CMS, also situated 100 metres underground. However,
the material that was captured on my video is largely of
inert devices - it is not possible for anyone to be on
location when the LHC is active, as the radiation levels
emanating from the particle collisions would be fatal
(although it is not just buried under the ground for this
reason, hairdryers and passing trains affect the detector’s
sensitivities). Thus | experimented with the footage in
order to express the implicit energetic aspects of the
devices in the footage, in a way that creatively manifested
the nature of such experiments.

Fig 2. Observing the CMS detector, 2015, Chris Henschke,
photograph. Image courtesy of the author.

I manipulated the video footage in a way that uses the
“sound” of the accelerator beam energy to affect the
spatiotemporal flow of the video. This sound is a
transverse electromagnetic vibration of the energy beam
in the SPS accelerator, analogous to the way a violin
string vibrates. In a unique experiment, collaborating
accelerator physicist Ralph Steinhagen energetically
‘plucked’ the beam, by adding pulses of radio-frequency
energy into the accelerator, and recorded the
electromagnetic vibrations it made. The fundamental
frequency of this transverse wave is about 4000 Hz,
within the audible range of human perception, so, with a
simple translation of data, the sound of the LHC can be
heard, in the same way that an audio signal can be heard
when it is attached to a speaker. This energy vibration is
used to affect the video by algorithmically mapping
(video) time into (screen) space. The source video
footage is experimentally manipulated by a custom
algorithm in a way that, like streak cameras used in
physics experiments, maps slices of the footage across
the space of the screen, with the resultant effect that the
greater the energy intensity is, the larger the temporal
splicing (see Fig. 3). The work is an experiment, as it had
to be rendered our outputted to see how the algorithm
used the sound to affect the images. The result
spatiotemporally compressed and extended the source
footage within the space of the output screen. The
modulated output audio-visually folds the machine and
attendant scientists into a dynamic topology of matter and
energy, in a way that could be described as “phenomena”,
a term used in particle physics experiments.

Fig 3. Nature of the Apparatus, 2015, Chris Henschke, still
from digital video, 6 mins. Image courtesy of the author.
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Founding quantum physicist Niels Bohr developed the
term “phenomena” to explain the relationship between
apparatuses and objects of investigation in particle
physics. For Bohr, the interaction between object and
apparatus ‘forms an inseparable part of the phenomenon’.
[7]1 As Bohr stated, ‘whatever the “true” nature of the
electron, the behaviour it exhibits is conditioned by the
kinds of experiments we choose to perform’. For
example, an experiment designed to look for particles
will produce particulate phenomena, whereas a wave
experiment will produce wavelike effects. The issue with
trying to observe subatomic phenomena that are utterly
invisible on the human or macroscopic scale is that such
experiments have to produce ‘effects substantial enough
to be observed and recorded in the laboratory, perhaps in
the form of an exposed photographic plate, or in the
deflection of a pointer in a voltmeter, or the observation
of a track in a cloud chamber’. [8] Bohr states that we are
‘constrained by our inability to construct experimental
apparatus in anything other than classical dimensions,
[thus] we are denied an insight into the ‘true’ quantum
world. What we get instead is the quantum world as
reflected in the mirrors of our classical apparatus’. [9]
Unlike the classical or macroscopic world, where we can
ask definite questions about what things are, in the
quantum realm, one should ask:

Does the electron (or any other object) behave like
a particle or like a wave? That question is
answerable, but only if one specifies the
experimental arrangement by means of which ‘one
looks” at the electron. That is what Bohr meant
when he said; ‘An independent reality in the
ordinary [that is, classical] physical sense can ...
neither be ascribed to the phenomena nor to the
agencies of observation’. [10]

As philosopher physicist Karen Barad states, ‘apparatuses
are not passive observing instruments, on the contrary,
they are productive (and part of) phenomena.” [11] Barad
points out that Bohr never defined ‘what precisely
constitutes the limits of the apparatus’. [12] Is it the
detector, the computer terminal, the display screen (see
Fig. 4), the scientist viewing it, or even the organizations
responsible for funding the project?

Fig 4. Niels Bohr Commemorative Screen, CERN, 2016, Chris
Henschke, photograph. Image courtesy of the author.

Barad argues that when we deal with the boundary
between the quantum and classical or macroscopic
worlds, the nature of the apparatus becomes an
entanglement of matter and meaning. ‘it is not merely the
case that human concepts are embedded in apparatuses,
but rather that apparatuses are material / discursive
practices... Hence, apparatuses are boundary making
practices.” [13] But also, as Barad states ‘boundaries do
not sit still’. The universe and us are not separate, we are
in a continual dance of inter-definition. As scientist
philosopher Michael Polanyi puts it, “The knower does
not stand apart from the universe, but participates
personally within it’. [14]

The media assemblage of the various materials in The
Nature of the Apparatus can be seen as a manifestation of
‘phenomena’, or a kind of epistemic object, or even as a
‘readymade’, in the sense of the term coined by the
French mathematician Poincare, the ‘grandfather of
relativity’. [15] Poincare used the term ‘tout fait objects
[readymades] to describe ‘the epiphanies resulting from a
barrage of pre-established ideas’. [16] According to
Poincaré’s formulation of the nature of human creativity,
following an intensive but more or less random input of
study, ideas appear to sort themselves out in what he calls
the unconscious mind. There follows "tout fait,” the
illuminating flash of insight.

Expressive Events

According to the new materialist perspective of
philosopher Manuel DeLanda, light and sound are forms
of illumination and expression applicable not only to us.
Delanda states:

‘“The characteristics [of wavelength components
and vibration frequency] allow both light and
sound to produce distinctive effects on animal and
human brains, effects that may be used for
expressive purposes... by human artists. But
possession of a nervous system is not necessary to
make expressive use of colour or sound. Even
humble atoms can interact with light... in a way
that literally expresses their identity’. [17]

From a flash of inspiration brought on by the
expressive forms created in the CMS detector, |
developed Edge of the Observable a 12 minute audio-
visual artwork (see Fig. 5). The artwork uses visual data
from CMS collision events, in a way that amplifies the
dynamic and expressive qualities produced, specifically
using one of the billions of collisions that occur daily in
the CMS detector: event 416497095 of event run 46944.
This event in itself has no particular scientific value, but |
found it to have unique and compelling formal qualities.
The data taken from the collision event is the source
material for the artwork; however it is manifested through
an experimental installation | developed. Taking the basic
setup of a physics experiment, the event is emitted as
light from an energy source; it is then modulated through
an optical device; and is then captured and recorded by a
detection device. Against the popular (mis)conception of
experiments being precisely repeatable, 1 could only get
this unique combination to manifest once, suddenly
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appearing as as in my detector (also known as a camera
viewfinder!). And such uniqueness also occurs in every
collision in the LHC — every event is different, each
collision producing, in frozen picosecond instants,
delicate unique forms, through the particle jets and
magnetically guided curve trajectories captured by the
detector.

The artwork plays with the concept of the “Golden
Event”, a term used in particle physics to describe a
perfectly captured image of an expression of a rare or
important collision event. However, such visual
knowledge, manifested through the bubble chamber
experiments of the early and mid 20" Century, was
largely superseded by the types of numeric and statistical
analysis used in modern physics. Physicist Peter Galison
describes the tension between these “image and logic
traditions”:

Images [captured in bubble chambers] are
presented, and defended, as mimetic — they purport
to preserve the forms of things as they occur in the
world. ... Against this mimetic tradition...[is].. the
“logic tradition” which has used electronic
counters coupled in electronic logic circuits... to
make statistical arguments for the existence of a
particle or effect. The clash of image and logic
traditions [is the clash of the] golden event versus
statistical demonstration, the objectivity of passive
registration  versus the persuasiveness of
experimental control, vision versus numbers, and
photography versus electronics. [18]

Heralding a kind of renaissance in scientific imaging,
experiments such as CMS combine image and logic
based analysis, in a ‘shift from the pure to the hybrid’
experiment and from ‘the modern to the postmodern
laboratory’, where such devices are ‘high-tech
bricolages’ of both bubble chamber and electronic logic
devices. [19] These these hybrid detectors contain the
‘historical epistemology’ of experimental particle
physics, where golden events are ‘produced by
electronics, fished by a computational net out of the
ocean of microphysical debris’. [20] But this
technologically hybridized gaze can still only penetrate
so far — in the heart of each particle collision event
recorded at CMS and other contemporary detectors is a
small spherical void, known as the vertex of Kinetic
undetectability, a threshold somewhat like the event
horizon of a black hole, which even the most advanced
detectors still cannot reach past. This is literally the edge
of the observable, and what occurs within this region has
to be inferred from the secondary particles produced.
Edge of the Observable incorporates such concepts,
and plays with the methods, and results of experimental
physics, but is in itself neither science or scientific
illustration, rather it critiques the role and nature of
images produced in such experiments. The work is a kind
of concrete abstraction, existing somewhere between the
mimetic (representing an actual specific event) and
abstract (expressing formal qualities manifested overall),

Fig 5. Edge of the Observable, 2014, Chris Henschke, still from
digital video, 12 mins. Image courtesy of the artist.

akin to the aforementioned struggles which occurred
during the development of such detectors. Through my
experimental amplification of the visual qualities
manifested in the original collision events, the output
challenges the physicists” ownership of the forms created
in the detectors, seeking to express the dynamics in a way
that transcends the realm of the specialist.

During the development of the artwork, | developed a
philosophical understanding of the nature of the Higgs
Boson, based on my readings of the philosophies of Niels
Bohr and Karen Barad, and discussions with the
physicists | was collaborating with. When | presented the
work at a science talk at the Karlsruhe Institute of
Technology, | told the attending physicists (to the
bemusement of some) that ‘the Higgs Boson does not
exist... in this room, cup, and other such normal objects —
it only exists in the apparatus that manifests it, i.e. the
LHC.” Through my discussion of Bohr’s theories of
complementarity and phenomena, most of the scientists
(some begrudgingly) agreed with me. 1 have also
presented it at other physics events, including the
International Conference on High Energy Physics, in
Valencia, Spain, (July 1-7, 2014). At the conference, the
work was presented in the style of a science information
stand, with faux-scientific posters and brochures, under a
banner emblazoned with the phrase “Colliding Events:
Turn Every Phenomenon into a Golden Event”.
Displaying the work as a mock science installation
opened the way to discussions with scientists attending
the conference. Some thought it was some kind of
scientific display, and probably would not have been
interested had it been explicitly presented as an artwork. |
also showed the work at the University of Southampton
John Hansard Gallery, as part of the ‘Small Infinite’
exhibition (August 5-October 20, 2014), which featured
cosmology-inspired artworks by late British artist John
Latham. Exhibiting the work in such a context provided a
resonance between my piece and the other artworks, and
yet the relief and familiarity of being in an artspace was
offset by the lack of the challenging environment.
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Conclusion

Undertaking such an inter-disciplinary practice has its
difficulties, none the least being an artist in a realm full of
physicists. In such a domain one must resist becoming the
awe-struck handmaiden of science, especially when
gazing up at the behemoth detectors of CERN, and falling
into the trap of artist as scientific ‘dabbler or dilettante.’
[22] However, artists that work in-situ at such scientific
facilities need to know and understand the science
involved in order to meaningfully engage with it.
Didacticism is sometimes a necessary gateway one must
get through, in order to gain a deeper level of connection,
which allows critically meaningful dialogue with the
collaborating scientists. The fact that it is impossible to
understand it all, doesn’t imply that you have to be a
dilettante or merely engage superficially, that is where
collaboration comes in.

Such collaboration is itself a unique and experimental
process. This can only develop through actual practical
engagement and interaction, which must be nurtured by
both parties. Through shared experiences, idiosyncratic
heuristics evolve, and a kind of creole or lingo is
established. It is through these personal participatory
experiences and communications that a form of mutual
understanding forms, which, although limited, gets both
parties to think about their disciplines in different ways to
the everyday. | am dubious about the likelihood that
somehow such collaboration will lead to new scientific
discoveries, nor should it aim to.

To paraphrase Bohr, from such collaborations, what we
get ... is the scientific world as reflected in the mirrors of
our artistic apparatus, in a way that turns the scientific
apparatus into a tool for art. However, the art is about the
apparatus itself, which creates a deeper level of
engagement. Through such engagement with scientific
concepts and materials, the artist also informs the
scientists about contemporary art. In a sense this does
lead to new discoveries, in the way scientific concepts,
processes and technologies can be used by artists.
Developing such applications as a way to engage with the
science itself can lead to a more critical relationship. In
such collaborations, we can, indeed we must, critically
engage with science in its own territory. The physicists |
work with agree with this method of critiquing science
through creative engagement and exploration (and of
course they would, otherwise they wouldn’t be working
with me).

In conclusion, such collaborative projects have the
potential to set the “‘pre-conditions for the creation of new
intellectual possibilities [which do] more than replicate
an image of the knowledge reproduced onto a new
subject’, [23] akin to setting up an experiment, where the
inputs are known but the outcomes are unknown. In the
words of the biologist and philosopher Francisco Varela,
these collaborations are ‘interdisciplinary adventure[s]’
where ‘the practitioner is taking on a new vocabulary and
lingo, other modes of thinking, other sets of
procedure...to take bits and pieces from here and there to
construct a new assemblage, another kind of aggregation
- a collaging from which different, unscripted knowledge
effects are squeezed out.” [24]

In my collaboration with CMS physicists Wolfgang
Adam and Michael Hoch, the processes described above
are fundamental to the construction of a kind of
assemblage of science and art, in terms of methods and
outcomes. The artworks | have described above form
part of such an assemblage, which is still being developed
in an exploratory and open-ended manner. To paraphrase
Varela and Hacking, through my interdisciplinary
adventures at CERN, | collaged together conceptual and
experimental bits and pieces, ‘not [just] by looking, but
by manipulating’, manifested in the processes developed
and artworks produced. Linking the idea of art as
knowledge effect with my collaboration as an experiment
that expressively manifests conceptual and material
aspects of high energy physics, the body of work
produced can itself be seen as an interdisciplinary
epistemic thing.
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Abstract

This article explores an animated adaptation from a cultural
heritage source. It discusses the source, approaches and
technical aspects in my animation — NUNUI (2013). Nang
Talung, the southern Thai shadow play, offers unique, simple
characteristics as a creative resource for Thai animation. The
puppet uses jointed parts, which can be animated separately.
This study aims to synthesize the ancient and modern by
integrating Nang Talung folk puppetry with contemporary
animation. Following the original source, most of Nang Talung
animated adaptations relies on conventional stories, plots and
the use of dialogues as shown in original performance. | argue
that not only similarities, but also differences, are important for
the dialogue between the two art forms. This study allows
animators to open to change and embrace the other creative
possibilities that ‘new” media enable. It also offers an animator
the opportunity to experiment with Nang Talung puppet’s
movement and to expand its limitations with computer graphics
(CG).

Keywords
Nang Talung, shadow puppets, animation, animated adaptation.

Introduction

Thai animators are searching for distinctiveness in their
work. This study employs Nang Talung, the southern
Thai shadow puppetry, as a source for animation. Nang
Talung is the small puppet form of shadow theatre. It is a
traditional performance in the southern regions in
Thailand. Nang Talung is performed in an open-air area.
The puppeteer manipulates the puppets’ jointed parts,
silhouetted behind a screen. In Nang Talung, there is
only one puppeteer who is the leader of the troupe. The
puppeteer is called Nai Nang, literally master of puppets.
The traditional local Nang Talung performance is a rare
occurence nowadays. | conducted a field trip to the
southern region of Thailand and was able to witness an
excerpt of a fifteen-minute performance at Suchart
Sapsin museum in Nakhon Si Thammarat province.
Nang Talung storytelling mainly presents four archetypal
characters: the hermit (Rue-Si), the main actor (Phra),
the main actress (Nang), and folk characters such as Tua
Talok or Clowns. The clown character is indispensible to

Nang Talung performance even though only few
characters persist nowadays. The most-seen clown
characters in modern performance are Nunui and Ai
Theng.

Fig 1. A collection of folk puppets at Suchart Sapsin museum
in Nakhon Si Thammarat, Thailand. (Source: compiled by this
study).

Fig 2. Nang Talung shadow play, 2015. Nunui puppet is on the
right. Ai Theng is in the middle. Source: https://www.youtube.
com/watch?v=CPDrKB3JOHE [Accessed 15 December 2015].

Linda Hutcheon (2006) used the word ‘transcoding’
for an announced extensive transposition of a specific
work(s) in which a shift of medium can occur. [1] For
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this study, the transcoding involves a shift of Nang
Talung shadow puppet theatre to a computer graphics
animated film. This article will discuss a process of
adaptation — how the theatrical folk art performance
(source) is transformed into cinematic form of digital
animation (result). Conventionally, animators have
focused on similarities between the source and the
adaptation. As a result, they use modern media to imitate
quality of the folk art. This not only suppresses the ‘aura’
(Benjamin, 1936) [2] of new media, but the adaptations
are also treated as being secondary to the original source.
Ironically, they become a replica to the original folk art.
Opposed to the traditional approach of a one-directional
transformative process from the source to the result,
which tends to focus on fidelity to the source, this article
highlights a dialogic relation between the source and the
result. This emphasizes the act of “(re-) interpretation
and then (re-) creation” proposed by Linda Hutcheon
(20086, p.8) [3].

Looking through the lens of Avant-Garde adaptation,
it not only welcomes the adaptor’s interpretation of the
original source, but also the appearance of new
properties of the new medium. Understanding media
helps animators decide what kind of work they want and
how much control they can exert. Therefore, the capacity
of the new medium was taken into account if this could
expand any limitations in the traditional art or the
original source. This paper will thus discuss both
aesthetic and technical aspect of the animated adaptation
from non-literary, shadow puppet performance.
‘“Transcoding” Nang Talung into computer graphics
animation involves a process of selection and
transformation. | shall investigate this transformation in
the animation NUNUI (2013) which includes exploring
similarities and differences between the original source
and the animated adaptation. In addition to the
contribution to the distinctiveness of Thai animation, this
article could also serve as a case study in innovation for
the sake of preservation.

Related Work

The following examples demonstrate growing interests
in integrating the indigenous art with contemporary
media. Unruangsi reproduced Nang Talung with
cinematic narrative in her shadow film Tale of the
Unknown Island (2010). [4] However, the character
movements are limited since the animator chose to
maintain original puppet mechanic, where solely the
upper part of the puppet figures could be moved.
Similarly, Anakule Studio (2014) digitized Nang Talung
puppets as material culture and heritage objects and used
them to produce an interactive game of shadow play. [5]
However, the game offers little content and the
movements of the interactive puppets are still limited.

Ghani (2011) proposed his Malaysian Wayang Kulit
puppet in three-dimensional (3D) design. [6] However,

the outcome had its shortcomings in aesthetic features
and shadow effects of traditional shadow puppet. In
GuanZe Liao’s Journey to the West (2012), the
animators maintained the two-dimensional look of the
flat puppets. [7] This aesthetic choice of keeping flatness
of the characters is similar to the approach used in
NUNUI (2013). However, in Liao’s animation, the
animator keeps the flat characters on entire 2D
backgrounds whereas the flat characters in NUNUI
interact with both 2D and 3D environments. This artistic
style of combining 2D characters in 3D backgrounds in
NUNUI is more similar to that of Si Lunchai (2014). [8]
However, the animated films from Liao and Rall were
adapted from Chinese and Indonesian national folk tales.
Consequently, the films heavily rely on verbal narrative.
This differs from NUNUI (2013), which is independent
from dialogues and narration, and focuses solely on
visual-led narrative.

Contemporary Practice

Traditional cut-out puppetry has been revitalized in
digital cut-out animation. A variety of digital programs
have been offered to simulate the medium. Manovich
(2011) pointed out two types of software techniques to
simulate the traditional media. The first type is a
generative technique, which “offers [a] high-level
automation of creative processes” (p.5); the second type
comprises low-level automation, which requires a level
of manual control from its users (Manovich, 2011). [9]
In the animation NUNUI (2013), three basic software
programs for multimedia designers: Photoshop, Flash
and After Effects were employed to refashion the
shadow puppetry, as well as to re-mechanize the
movement of Nang Talung shadow puppets. Flash was
adopted to do an animatic (timed and moving
storyboard) for reviewing the rough drawn movement
before collaging the cut outs in Photoshop. | did not
solely rely on Flash, which could offer an all-in-one
solution to cover all the aspects of the animation
production. This is because the program cannot support
texture elements as much as Photoshop. Moreover, it
cannot generate and render lighting as effectively as
After Effects. The benefit of using Flash and Photoshop
is it gives a feeling of working with traditional or manual
processes of animation. According to the program’s low-
level automation, the interface is simple to learn. This
allows animators to focus directly on the artwork without
facing many technical problems, as they would occur in
high-level automation software such as 3D Max or
Maya. In other words, this approach of using low-level
automation in software simulation ensures animators a
degree of controllability of the aesthetic elements. The
downside is the absent function of inverse-kinematics,
which is not available in Photoshop program. Therefore,
this can consume more time in animating and texturing.
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However, the approach is suited to animators who are
familiar with a traditional production pipeline.

NUNUI (2013)

The story is about two characters Nunui and Ai Theng
who meets on the way whilst searching for their way out.

Fig 3. NUNUI, 2013, Chanya Hetayothin, 2D computer -
graphics animation.

In NUNUI (2013), | focused solely on the clown
characters and adopted Nunui and Ai Theng - the
famous puppets which most Nang Talung theatre
production have. My interpretative act of adaptation
emphasises subjective decision-making rather than solely
concern the issue of fidelity. This engages a double
intention behind the animated film NUNUI (2013). On
one hand, | followed the original design of Nang Talung
puppet as closely as possible, which creates a
considerable similarity between the original source and
the adaptation. On the other hand, not only I challenge
and break with tradition in terms of the mechanics of
movement and narrative, but | also follow other media’s
artistic strategies such as those of cinema. Therefore, a
dialogue between Nang Talung shadow play and the
animated adaptation occurs, creating a distinctiveness in
the animation. The dialogic relation between traditional
Nang Talung and the animated film is made through the
following set of aesthetic elements which comprises:
puppet; animation mechanic; lighting and textures;
screen, and narrative structure.

4.1 Puppet

The important clown figures — Nunui and Ai Theng —
were adopted from Nang Talung. According to its
historical background, these puppet figures were derived
from a real man (Nawigamune, 2003). [10] In the
traditional play, Nunui is Ai Theng’s buddy and has the
opposite type of character. Regarding his character
profile, Nunui is silly, does not catch on to things easily
and always follows Ai Theng. Both characters not only
have a unique look for viewers who have never seen the
southern Thai shadow play, but are used as a referential
point to the original shadow play for those aware viewers
who know the play, since Nunui and Ai Theng often

feature together in the performance. However, in terms
of story content, the relationship between Nunui and Ai
Theng was reversed from the original play; in the
animated adaptation, they become unknown and strange
to each other.

Simplicity is considered to be a distinctive quality of
Nang Talung clown puppets. This is a reason | have
chosen the clown puppets for the animation. The
simplicity is also an advantage in animation. This is
because animators have to read form and visualize its
movement before they animate. Therefore the simpler
the forms the animators have, the more easily they can
read their movement. With clown characters, | can focus
on the character’s body movements without spending too
much time on decorative elements. Moreover, Nang
Talung always opens to new designs or ideas regarding
contemporary influences. The open-ended design of
Nang Talung opens up ways to foster creativity and
opportunities to exploit the fashions, and social and
cultural influences of a particular period. The hybridity
between tradition and modernisation in Nang Talung
comes through the process of adaptation. This not only
reflects cultural change, but also gives the southern Thai
puppet a distinctive look, separating it from other
shadow puppetry in different countries.

4.2 Animation Mechanic: Re-Mechanizing
Puppet Form and Movement

The process of re-mechanizing demonstrates how the
animation medium can extend the movement capabilities
of shadow puppetry. The limitations of movements in
Nang Talung have been investigated as follows. The
southern Thai shadow puppet only allows the characters
freedom of movement above the waist. Therefore, new
joints need to be added to augment movability,
especially, in the lower parts of the puppets. Thus ankles,
knees, legs, wrist and neck joints are created, whereas
the joint positions of the shoulder, upper arms and lower
arms from the original model are retained.

e

|

Fig 4. Scanned puppet - Nunui clown figure, 2013. (Source:
compiled by this study).
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Fig 5. Re-Mechanizing puppet’s head, 2013. (Source: compiled
by this study).

After re-enginereering, every part of the puppet can be
animated. This  ‘breaking-tradition’ approach  of
extending puppet movements has also been adopted in
the animation - Si Lunchai (2014) which allowed the
puppets’ parts to move freely. In Si Lunchai, the
animators maintained the aesthetic of shadow puppetry
by portraying a single view of characters and employed a
flipping method to present the characters as they turn.
However, in NUNUI, | mixed both cut out and
conventional 2D approaches. Consequently, the
characters were presented in a single view such as side
view, but they could also turn around for other views as
in conventional 2D animation. This ‘turn-around’
approach in NUNUI is distinct from the flipping method
in the animation Si Lunchai.

LS

Fig 6. NUNUI, 2013, Turn-around model. (Source: compiled
by this study).

4.3 Lighting and Textures

Computer-generated lighting by Adobe After Effects was
employed in the animation. There is also dilemma in
choosing digital media to refashion traditional shadow
puppetry. Despite computer graphics’ capabilities to
light and texture, its digital image still lacks tangibility.
Concerning tangibility in CG representation, | had
engaged puppet textures in computer graphic production
by scanning the texture from a real puppet as an

alternative way to maintain tangibility. The tangible
texture of the Thai puppet - caused by its hide texture
and the use of translucent paint — can offer unique
characteristics to the animated characters. In
performance, this aesthetic quality is blurred out on the
cloth screen once the puppets’ shadow is solely
presented. Therefore, | chose to highlight this somewhat
hidden quality of the puppet’s texture besides its shadow
in the animated film.

4.4 Screen

Shadow puppetry is an art form where its basic setting of
projector, screen and spectator, a social space, shares an
affinity with cinema of the Western world. However,
despite sharing a basic setting, shadow performance and
cinema (projected animation in this case) use the idea of
screen differently, as in the following discussion. Our
perception towards the cinema screen is as Hanssen
noted: “something always exists outside the frame”
(2013, p. 143). [11] This differs from the theatrical frame
of the shadow play which is more centripetal and, as
Hanssen pointed out, “emphasizes the boundaries of
action” (2013, p. 143). [12] Therefore, the energy of the
shadow play image is rather directed inwards. Moreover,
the idea of using screen in shadow puppetry is
straightforward and much less complicated than that in
animation making which engages cinematography - shots
and camera use. The cinematic approach - a moving
camera and continuous shots were also adopted in the
animation NUNUI. Camera use can also enhance the
story’s dynamic, for example, when the character —
Nunui - tried to find an exit, or when he was chasing
another character. This creates a contrast between Nang
Talung performance and the animated adaptation.

4.5 Narrative Structure

Traditionally, Nang Talung represents an eclectic mix
which combined rite, folklores, music, jokes, and farce
together. The narrative in Nang Talung can be
categorised into three modes: verse, speech (dialogue),
and music. These three modes still persist nowadays.
However, the modern puppeteers tend to use speech
(dialogue) as a main narrative device. In brief, Nang
Talung performance relies on the verbal narrative. This
narrative approach is challenged in the animation
NUNUI. I adopted the Aristotle’s mimetic concept which
“conceive of narration as the presentation of a spectacle:
‘a showing’” (Bordwell, 1985, p.3). [13] All the story
and expressions of the characters were shown through
gestures and movement. | proposed a different
perspective to the popular belief that Nang Talung
attracts the audience with the folk characters’ dialogue,
jokes and conversation. Therefore, | discarded all the
dialogue and voice-over in the sequence, and instead
focused on gestural expression. This contrasts to the
related works where the artists in question employed
diegesis, the telling of the story by a narrator and using
dialogue as the main storytelling device.

80 Proceedings of the 22nd International Symposium on Electronic Art ISEA2016 Hong Kong.



Transcoding Nang Talung: An Animated Adaptation of Thai Shadow Play. Chanya Hetayothin

In summary, | chose to maintain fidelity in one aspect
- the design of the Nang Talung clown puppet, whereas |
reworked the puppet movements and challenged the
original modes of narrative. Moreover, the original
source has been utilized with a set of the aesthetic and
technical elements of computer graphics medium, as well
as film language. This defamiliarizes the original Nang
Talung for the viewer to a certain degree. For example,
the different mechanic movement injected by the
animation medium might be unfamiliar to an aware
viewer who knows the original performance. However,
this defamiliarization encourages the spectators to look
at Nang Talung in a new way and seek their own
interpretation.

Instead of sustaining fidelity to the original source, my
interpretive act of adapting allows differences between
the source - Nang Talung and the animated adaptation
dialogue with each other. This, as Bruhn notes, “de-
hierarchizes the relation between the primary and the
secondary text, the source and the result” (2013, p.83).
[14] As a result, NUNUI can be seen alone as a complete
animated short film as well as categorized as a Nang
Talung animated adaptation.

Conclusion

The study signifies the crucial idea that we can take on
the cultural material or the art of the past and move
beyond it to find a new creative possibility in our own
emancipated space. “The role of adapters as creators”
(Tsui, 2012, p.58) is implied in this article. [15] This
argues against a perceived notion some Thai animators
have that tradition can be too outdated, or tradition
should be preserved in its original form, as well as that
the adaptation is secondary to the original art. The study
reinforces the idea that the adaptation should be treated
as an original work. | also contend that in order to search
for distinctiveness of Thai animation, Thai animators
should look to their own roots in art and culture to
develop their individuality.

This article has discussed animated adaptations that
incorporate indigenous art and traditions. It also helps to
cultivate the folk art within the modern context. The
theoretical concept of adaptation is put into practice and
the outcome — the animated film, NUNUI (2013) -
demonstrates originality and some of the creative
possibilities for the future. Moreover, the study also
reflects how Thai local art could be used to expand
animation content and a hybrid between the two art
forms can also create distinctiveness for Thai
contemporary animation.

‘.h
Fig 7. Still shots from NUNUI, 2013. For the complete

animation, please see https://vimeo.com/68848648 (Source:
compiled by this study).
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Abstract

In this paper, | argue that traditional Chinese thinking and its
manner of approaching art can be successfully expanded onto a
different platform: digital media art. My research (both in
theory and practice) shows how this transformation expands the
notions of time and space and forges new interdisciplinary
correlations by addressing traditional Chinese culture in four
different but interrelated manifestations: the philosophy of Dao,
calligraphy, painting and sculpture. As a result, | claim that
digital media can shift the notions of time and space from
traditional Chinese thinking into contemporary digital art.
Conversely, the digital concept of time and space can be
interpreted by an analysis of the traditional Chinese philosophy
of Dao, as well as a new understanding of ‘scroll format” and
Chinese digital art has been introduced through my own
practice.

Introduction

My digital media artwork series Dao Gives Birth to One
(2009-2012) will serve here as a case study and practical
experimentation project furthering the analysis of how
the traditional Chinese concepts of time and space can be
applied through digital moving images in a long scroll
format (see Figure 1). In this work | attempted to
demonstrate that (1) The concept of Dao, (2) the function
of the scroll as a form. This thesis aims, both
theoretically and practically, at providing the reader with
a new experience — the perception of the notions of time
and space inherent in traditional Chinese thinking — by
combining these concepts with digital technology.

Fig 1. Title: Dao Gives Birth to One (version I11); Video
format: Digital; Full HD 1080 x 1920; Exhibition format: (6-
12 monitors / projection version); Length: 20 mines looping;
Sound: Stereo x 12 channels; Venue: the Hong Kong Museum
of Art; Hong Kong, 2010.

The Concept of Dao

My artwork aims to visualize the cycle of vigour and
vitality * of Dao in the universe with the assistance of
digital media technology — a topic that has not been
broached before in relation to the idea of ‘play-
appreciation’ and digital media.

In addressing this issue 1 first explored the concepts of
sheng (4 ‘gives birth’) and yi (—one’) as used in
Chapter 42 of Dao De Jing and the question how they
could be visualized through digital media technology.
With reference to the research materials, translations
made by different scholars generally reflect their
different linguistic perspectives. Thus there are actually
different interpretations of sheng (4= ‘gives birth’),
including ‘to create’, “to give birth’?, and ‘to generate’*,
In fact, the concept of sheng tends to be even more
abstract, spiritual and philosophical than any available
translations. This led me to question how sheng could be
reinterpreted and extended through visual representation
in this digital era. To answer this question, | referred
back to Dao De Jing and the ancient Chinese dictionary
Shuowen Jiezi. According to Dao De Jing, yi ( —one’)
reflects a philosophy of how the universe was created,
namely through yi ( —one’) and Dao. Secondly, the
most interesting issue that drew my attention was the

! Dao is regarded as the ‘primordial natural force’ in
nature and it contains unlimited ‘potentiality” (7% /7)
and power of creation. But there will be an end,
inasmuch as life is growing. However, ‘the end” suggests
the advent of another new life (Chen 2007, p.63).

%2 "The Dao (i) gives birth to One. One gives birth to Two.
Two gives birth to Three. Three gives birth to all things. All
things have their backs to the female and stand facing the
male. When male and female combine, all things achieve
harmony" (Mitchell, 1988, p. 48).

% “The Dao generated One; One generated Two; Two generated
Three; Three generated the ten thousand things. The ten
thousand things, carrying yin and embracing yang, used the
empty vapour to achieve harmony” (Huang 2003, p.76).
Huang’s version is based on the Silk Texts A and B unearthed
from the Han tombs near Changsha, Hunan Province in China
in 1973.
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Chinese character —. This is placed as the first word in
the first chapter of Shuowen Jiezi, which states that the —
originally created heaven and earth and then generated
the whole universe®. yi ( —one’) thus represents the
‘unity” of the universe. And this unity, according to Dao
De Jing, generates ten thousand things which form their
tracks in the universe. Everything (ten thousand things)
grows in the beginning and will disappear in the end.
This approach has not yet been considered as a visual
representation platform using digital media.

The Concept of Long Scroll

I aimed to apply 12 story lines into 12 screens as a
storyboarding sequence in order to enact the process in
which ‘one’ could be created / generated into ‘ten
thousands things’ through interaction with human beings
as expressed in the texts of Chapter 42 of Dao De Jing
quoted above. In this endeavour, | first created 12 white
digital screens and then inserted my custom-made
‘Flying Animated Chinese Character’ (FACC),
composed from my animated brush strokes. The basic
narrative sequence is as follows: The scene in ‘screen 1’
represents the beginning of the universe. | animated the
three-dimensional ‘one’ as a ‘FACC’ flying alone in the
universe (white virtual space) after serving as a function
to divide the universe into heaven and earth (see Figure 2
& 3).

Screen | Sereen 2 Screen 3 Screen 4

Fig 2. The first three scenes from screen 1 — 4 which indicate
how the concept of ‘one’ is generated to ‘two’ and “four’
through its interaction with the human. Screen scenario of Dao
Gives Birth to One (version I1); Hong Kong, 2009
(visualization by the author).

How, then, was ‘two’ (=, er ) created ? The answer is
that once human beings appeared in this universe, the
form of the characters (‘form imitation’ [ZJF; xiang
xing]) was expanded and created through their
interaction. Thus ‘screen 2’ shows how, whenever any
part of a human being (such as limb, nose, head)
interacts with the ‘FACC’ — (yi, ‘one’), this — will
generate another and become —, because (Chinese)
linguistic characters are meaningless without human

* The ancient Chinese dictionary Shuowen Jiezi ‘Explaining
Simple and Analysing Compound Characters’, defines ‘one’
thus: "Unity (—): It is, that starts the Great Begin of the Way is
based upon Unity. It divides Heaven and Earth and forms the
ten thousand creations" [sic] (Shuowen Jiezi 2008).

involvement®. Furthermore, in ‘screen 3’ and later
screens, numerous ‘FACC’ are generated in such a way
that they become brush stocks.

Even though there are a large number of ‘flying
animated Chinese characters’ in the last screen, they
move on their own track with a certain system, which
simulates our human activities in the chaos of the
universe. The last few seconds of ‘screen 12’ (the last
scene of this long scroll) is about everything returning to
white (void) again with only one Chinese brush stock
left, which implies the system of our human life cycle in
this universe.

Screen 10 Screen |1 Screen 12

Fig 3. The last three scenes from screen 10 — 12 which indicate
how the concept of ‘a thousand things in the universe’
suggested by Dao is transformed through digital visual
representation. Screen scenario of Dao Gives Birth to One
(version I1); Hong Kong, 2009 (visualization by the author).

Furthermore, in Dao Gives Birth to One | attempted to
transform the 2D plane surface to a 4D virtual space by
reinterpreting the concept of void through digital
technology, transforming the concept of empty space
into a concept of virtual space. Traditionally, the white
colour in the pictorial space of Chinese rice paper has
been regarded as a void® — an empty space rather than a
colour. Although paper is physically a two-dimensional
plane, it is regarded as an infinite space with endless
time. When these Chinese characters fly about in that
virtual space, one almost has the impression of real
beings racing back and forth in the universe. This virtual
experience has a 4D sense to it.

I also sought to open a new approach for video and
interactive art. | questioned whether a long scroll format
video installation could suggest a new direction for
digital art in relation to the “Yellow Box’ concept. The
result might help solve the problem raised by Professor
Boris Groys, who has observed that viewers find it hard
to appreciate video work in the exhibition space. In
Groys’ view

The images go on moving — but the audience also
continues to move. One does not remain sitting
or standing for any length of time in an
exhibition space; rather one retraces one’s steps
through the space again and again, remains

> According to Shuowen Jiezi, one of the processes of creating
Chinese characters can rest on the features of our bodies or on
perceptions of objects from afar.

® The concept of void in traditional rice paper suggests not only
a sense of endless time, but a sense of infinite space as well.
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standing in front of a picture for while, moves
closer or away from it, looks at it from different
perspectives, and so on. (Groys 2008, p. 87)

Groys further argues that the viewer’s movement in
such an exhibition space cannot be arbitrarily stopped
because it is constitutive of the way perception functions
within the art system: “An attempt to force a visitor to
watch all of the videos or films in the context of a larger
exhibition from beginning to end would be doomed to
failure from the start — the duration of the average
exhibition visit is simply not long enough” (Groys 2008,
pp. 87-88). He sees this not as a problem of the length of
the video, but of the expectations of the audience: the
expectations of the visitor in relation to a video in the
exhibition space are totally different from those relevant
to the cinema/movie theatre. The visitor to a video
installation basically no longer knows what to do. Should
he stop and watch the images moving before his eyes as
in a movie theatre, or, as in a museum, continue on in the
confidence that over time, the moving images will not
change as much as seems likely? (Groys 2008, p. 88).
We (as artist and viewer) face both problems. In order to
solve them in an innovative manner | first created and
combined 12 digital video screens together to create a
long scroll format. Each video screen displays different
kinds of interactive and animated Chinese characters.
The detailed method of the video installation is as
follows:

| first invited different people to come to my studio to
interact with my flying Chinese characters in front of my
artwork. In the studio I could shift my focus to different
parts of their bodies for the shooting. | then edited all the
footage into different lengths and set all of these into the
12 videos as a long scroll screening format, creating 12
video screens with 12 different lengths of running time
(see Figure 4).

In fact, the nature of the 12 screens that are indeed not at
all seamless as in the format of the traditional long scroll.
Those 12 screen do not seep into each other but rather
retain their equidistance. Each screen shows how flying
Chinese characters interact with humans. The first video
lasts 3 minutes; the second lasts 8 minutes; the eighth
lasts 21 minutes; and the last video lasts 5 minutes.
Because the loop length of each video is different,
various narrative combinations are automatically created.
Viewers need not worry about the time restriction of the
video work, or which part of the videos they have
missed, because the video loops run in overlapping
phases anyway. In other words, people can come and go
freely. They are encouraged to perceive this long scroll
video installation from different perspectives, viewing
the screens one by one closely or from a long distance;
the most important point is that every one has his/her
own time to observe and take in the video narration. The
free and relaxed atmosphere encourages viewers to enter
into the spirit of this video work and merge their minds
in the exhibition space as a whole (see Figure 5).

Fig 4. (Details) 12 videos screen with 12 different running
times. Screen scenario of Dao Gives Birth to One (version 1l1);
Hong Kong, 2010 (visualization by the author).

Fig 5. Visitors sit freely at the exhibition space of Dao Gives
Birth to One (version I11); Venue: the Hong Kong Museum of
Art; Hong Kong, 2010.

Chinese-character Writing as a 3D and 4D
Experience

Time in Character Writing

The ‘Dao’ project used digital technology to simulate the
reality of Chinese calligraphic characters in terms of time
and space. The first step sought to give viewers a
temporal experience by having them visualize the entire
process of creating these animated characters as a flying
sequence. Traditionally, calligraphy has been a
completed work of art that gives the viewer neither a
physical nor a temporal experience. In general, therefore,
viewers who face a work of calligraphy should try to
imagine the process underlying the creation of the
characters: for example the characteristics of the first
brush stroke, the sequence of brush strokes, and the flow
of movement connecting one character to another; this
will enhance their appreciation of the work. However,
my new approach for the digital era was to invite viewers
to ‘witness’ and ‘experience’ the whole process of
character writing through digital animation sequences.

To better understand this process, let’s take a
simplified Chinese character, ‘horse’ (&, ma), as an
example. | not only animated the motion of the form of
LI, but also visualized the character’s underlying process
of writing through sequenced images (see Figure 6). In
other words, the viewer can see how this character was
created from the first brush stroke to the final stroke in
real time. At this point, the appreciation of Chinese
calligraphy is no longer centred on a completed work of
art; instead, comprehensive appreciation includes the
concept of time, creating a sense of growth and duration,
a temporal experience.
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crraralarana n 4ty B, 00

Fig 6. Animation sequence of the writing process from one
brush stroke to the final Chinese character Z (visualization by

the author).

Space in Character Writing

The second method that | used to engender a 4D
experience of my artwork in viewers involved creating
Chinese brush strokes (and characters) through digital
technology. In this endeavour 1 revisualized the
characters’ three-dimensional forms by using such digital
technologies as 3D modelling, interactive programming
and video making. | contend that Chinese-character
writing contains the seeds of 3D and 4D experience,
which become manifest only when a traditional
calligrapher controls the volume of ink and the pressure
of brushes on a 2-dimensional writing platform’. Here, |
took the Chinese character for ‘mouth’ (I, kou) as an
example of how a flying Chinese character could be
visualized through a 360° view (see Figure 7). | designed
the flying sequence of this character as a shape that,
while in motion, flips from left to right. When the viewer
watches this character zooming around in virtual space
(void), the character’s motion suggests a three-
dimensional form, rather than a flattened, 2-dimensional
image. When the characters ‘mouth’ ([, kou) and ‘horse’
(&, ma) are flying together, a distinct sense of
spatiotemporal experience is engendered.

aaaaaaao o 100000

Fig 7. Animation sequence of a Chinese character [1 as
visualized through a 360° view (visualization by the author).

Critique and Comparison

Apart from my own ‘animated flying Chinese
characters’, a number of different styles of digital text
artwork have surfaced around the world in the last two
decades. Several contemporary artists, such as Camille
Utterback (1970- ), Romy Achituv (1958- ) and Lee Lee
Nam (1969- ) have applied motion to a text; but this—as
opposed to creating a 3D temporal aspect—does not

! According to a visual analysis by the Koiso Design Institute,
Nippon Design Center, standard script in the early Tang
Dynasty was characterized by the Wan Xizhi movement’s
emphasis on vertical lift, which was regarded as the most
significant aesthetic model in history (Hidden Principles of
East Asian Character Universe 2006). For example, the
character shu (&, ‘brush writing’) shows how the shape of
Chinese characters has evolved since the Tang Dynasty from a
dynamic flow to a subtle and balanced visual presentation
(ibid.). These analyses show that in the early Tang Dynasty
some Chinese characters were originally treated as three-
dimensional rather than flattened forms. | argue that such three-
dimensional forms can be revisualized through digital
technology.

typically evoke a spatiotemporal experience. | saw Text
Rain (1999) at Utterback’s studio in San Francisco in
2006 and Lee’s Korean 8-fold Screen (2007) at HKART
Fairl0, Hong Kong, in 2010 (see Figure 7-9).

Text Rain is an interactive installation with falling
English letters forming lines of a poem about bodies and
language. Participants and viewers can play with those
falling letters by gesturing with their bodies. Korean 8-
fold Screen is a digital video installation with 8 different
LCD displays arranged vertically to simulate the
appearance of traditional Asian folding screens. These 8
videos show Korean and Chinese textual elements flying
from left to right on the screen. However, although the
textual elements (whether English, Chinese, or Korean)
in these two works of art are animated, they lack literal
depth; in other words, the animated textual elements are
in motion but their shapes remain flat, on a 2D plane (see
Figure 10). This indicates that the artists did not consider
connecting the textual elements to viewers’
spatiotemporal experience.

Fig 8. (Video clip) Text Rain (1999) by Camille Utterback &
Romy Achituv (United States) (see video:
http://camilleutterback.com/projects/text-rain/).

Fig 9. (Video clip) Korean 8-fold Screen (2007) by Lee Lee
Nam (Karea)

(see video: http://thecreatorsproject.com/blog/tradition-and-
technology-the-korean-folding-screen-goes-high-tech).

In contrast, Chinese characters always have a
dimension of time and space. The perspective of zi (3
Chinese characters’), but this seems to be missing from
the work of such contemporary artists. In this sense, my
‘animated flying Chinese characters’ in the ‘Dao’
projects show a new approach to viewing time and space
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in character writing, with 3D Chinese characters that
enable viewers to have an interactive spatiotemporal
experience as well.

100000 =
" spatial experience
., BCSL (2006-08)  Text with
temporal experience

trreptgnthny iy, ny

Text Rain (1999) i l Text in mation

> +

Text in mation

P K % x Rx“&“_z*. Korean 8-fold Screen (2007)

AL o

Fig 10. Comparison of ‘BCSL’ (2006-2008) / ‘Dao’ project
(2009-2012), Text Rain (1999), and Korean 8-fold Screen
(2007) (visualization by the author).

Conclusion

The analysis undertaken in this chapter reflects the
limitations of using and exploring Shu hua in both 2D
and 4D practice today. The practice centres on the format
of the scroll as commonly applied in both Chinese shu
‘brush writing” (calligraphy) and hua ‘painting’. My
paper suggested a new approach to combining Shu hau
in a long scroll format as a visual representation
platform. So | embarked on the project Dao Gives Birth
to One in order to demonstrate how the traditional
concept of handling time and space could be represented
through an interactive video sequence in a long scroll
format. The role of the viewer has been shifted from
observation (passive role) to participation (active role) or
has even assumed part of the artist’s role, from where it
has become truly interactive. My research has, therefore,
demonstrated how the traditional concept of time and
space was applied, and shown a broad spectrum of
connections between Chinese art and digital media. The
result may open a new way of perceiving concepts of
time and space through shifting the role of the viewer
from passivity to activity, and from there to interactivity.
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Abstract

The recently published Xenofeminist Manifesto re-fashions
accelerationist politics into radical feminism. Arguing for a
universalist xeno-politics borne out of alienation, xenofeminists
see in nature an arch-enemy, aligning with the algorithmical
intelligence of technology instead, celebrating artifice and
strangeness as the foundation of revolutionary politics to come.
In this paper, I argue that nature is but a phantom limb tied to
the decaying body of post-Enlightenment modernity. Following
the ontological turn in anthropology, 1 argue that by
legitimizing constructed dualisms of nature and technology,
xenofeminism fuels the very logic that it seeks to overrun.
Enlisting only with nonhumans that it perceives as
technological, xenofeminism excludes a number of allies, such
as nonhuman animals. Passing beyond the limits of this
nature/culture dualism could open xenofeminism up to a full
spectrum of nonhuman confederates and lay foundation for
speculative aesthetics for all alien subjects.

Introduction

A recent entanglement of feminism and accerelationism,
xenofeminism marks the most visible cyber- and techno-
oriented insurgence in contemporary feminist theory
since Donna Haraway’s influential A Cyborg Manifesto
[1] and Sadie Plant’s work with the Cybernetic Culture
Research Unit in the 1990s. [2]

Along with the publication of dea ex machina (2015)
[3], which traces the lineage of feminism(s) that take the
machinic state of contemporary existence as their testing
ground, xenofeminism aims to reclaim the liberating
potential of technology and alienation — a freedom to
seize technology rather than a freedom from it. [4]

On the surface, by aligning their revolution exclusively
with the technological dominium, xenofeminism departs
from ecofeminism, perhaps feminism's most visible
discourse from the 1980s until now, which seeks
revolution through reclaiming the connection between
women, nonhuman animals, and the environment.

In this paper, I argue that xenofeminism thwarts its
own emancipatory potential by relying on the same
dualism that informed ecofeminism: that of nature and
technology as disperse entities. Grounding the movement
into this unchallenged, universalized ontological
separation, xenofeminism narrows down the scope of its
metamorphic openness and excludes a number of
revolutionary allies, such as nonhuman animals.
Furthermore, it is only by re-evaluating this
unacknowledged  ontological = predicament  that
xenofeminism could produce a xeno-aesthetics as well as

new forms of subversive subjectivity. Thus, 1 suggest
that an overturning of this ontological axiom creates a
foundation for a futurist speculation borne out of
alienation, an aesthetic estrangement that cuts across the
category of species.

Accelerate! Alienate!

Xenofeminism’s prosthetic limbs extend in various
directions — its genealogy can be traced back to
cyberfeminist collectives such as VNS Matrix - yet rest
most firmly in the fertile grounds of accerelationism.
Accerelationism is a political movement focused on re-
cutting the Left with blades of rationality and technology.

Although radical techno-determinist Nick Land, one of
the key members of the Cybernetic Cultures Research
Unit at the University of Warwick, was accerelationism’s
most visible spokesman in the 1990s, xenofeminism
rather affiliates itself with “left-accelerationism,” best
encapsulated by Nick Srnicek and Alex Williams in
“#Accerelate: Manifesto for an Accerelationist Politics”
(2014). [5]

While global crises are accelerating, they argue, our
theoretical capacity has to accelerate along them in order
to shake off the post-structuralist “paralysis of political
imaginary.” [6]

Heavily critical of by-gone nostalgias such as localism
and direct action, they propose to seize the neoliberal
powers of capital and re-direct them in the interest of
social change. To simplify — push capitalism to its limits
and it will eventually collapse.

For the xenofeminists — Xeno denoting “stranger” or
alien - alienation inscribed into technological state is the
condition of this revolutionary possibility. It was Marx
who made alienation a concept central to politics — along
with the automatization of production, he argued, the
working class had nothing to sell but their labor.[7]
Splitting up work into meaningless, minute tasks, the
mass production assembly lines generated alienation,
estranging the workers from their labor with the aid of
technology. For Marx, alienation is the inherent vice of
capitalism, preventing men (sic!) from reaching fruition
and happiness through work.

Yet, as the accelerationists argue in a neo- or post-
Marxist gesture, even Marx had already noticed that the
means to capitalism’s dissemination were in its own
workings. [8]

Xenofeminism also succumbs to this idea, arguing that
alienation is the “impetus to generate new worlds” and
“the labour of freedom’s construction.” [9]
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Unlike in Marx, however, where alienation is the
worker’s forced loneliness, in xenofeminism alienation is
the perpetual state of estrangement that ensures the
fluidity of potentially liberating interactions between
technology and society. In xenofeminism, alienation is
the relation between humans and the inhuman
technology at the expense of ‘“nature,” which the
Xenofeminist Manifesto proclaims the cause of all
injustice: where essentionalized identities — such as
‘female’ or ‘normal’ — are produced.

Alienation here has little do to with loneliness or
individualism — in fact, xenofeminism celebrates the
technologically-enabled communities and platforms of
“connection, organization, and skill-sharing” such as the
Internet. [10]

The point is not to be isolated — the point is to be alien.

Xeno-subjects

A discussion of xenofeminist aesthetics must begin with
the very core of the movement — with the alien. Xeno-
aesthetics should serve the revolutionary plans
proclaimed in the manifesto, and if they do, one must
ask: who speaks and who is listened to? What kind of
subjects are expressing and expressed in xeno-aesthetics?
How could we define this xeno-subject that is non-
essentialized yet able to form groups and alliances?

Dissatisfied with contemporary feminism’s focus on
identity and  micro-communities,  xenofeminists
affirmatively insists “on the possibility of large-scale
social change for all of our alien kin,” [11] a task that
they recognize demands large-scale, collective labour
that cuts across narrow confines of “natural” identities.
[12]

At this point, it is vital to ask who are these xeno
alienated subjects that enter the space of open-source
feminism in the technological age, and whether there
should be a place for nonhuman subjects — such as
animals - amongst them.

In his review of the recently published accelerationist
reader, [13] Simon O’Sullivan identifies the missing
component, pointing out that the movement fails to
theorize its subjects or methods for the production of
new subjectivities. [14]

“Technology isn’t inherently progressive,” the
Xenofeminist Manifesto asserts, and thus must be linked
to collective politics necessary to fashion it for the
benefit of social emancipation. [15]

Yet can there be a new politics without a subject to
carry out the turmoil? While xenofeminism advocates for
clever subordination rather than idealistic
insubordination, the deposition of capitalism and its
exploitative practices still remain the desired outcome.

To complete such a task, O’Sullivan argues, “it will not
be enough to take on... a new set of ideas, or put faith
solely in technological process — subjectivity has to be
produced differently.” [16]

While Land’s accelerationism indeed is a politics
without a subject — save for the carnivorous, inhuman,
algorithmic intelligence — xenofeminism seeks, through
its alliance with feminism, an articulation of subjectivity.

In the opening paragraph of the manifesto, xenofeminism
presents itself as the continuation of politics of affinity
instead of identity — a response “through coalition” as
Haraway calls it. [17]

Yet, unlike Haraway, whose further work extended the
cyborg subjectivity to nonhumans such as companion
animals, [18] xenofeminism, while portraying itself as a
universalist politics that is not of benefit to women
exclusively, scales down the mechanisms of affinity to
human beings exclusively.

While the manifesto insist on the necessity of claiming
technology for the subjects that it perceives as
traditionally excluded — “women, queers, and the gender
non-conforming” as well as differently abled - in its plea
to “cut across race, ability, economic standing, and
geopolitical position” it overlooks the category of
species. [19]

While xenofeminism makes for a renewed engagement
with insurgences of the past (and present), its disregard
for nonhuman subjects prevents it from becoming a
futuristic gesture that could indeed construct an
“emancipatory tactics scaled up for universal
implementation.” [20]

Speaking as no-one? Xeno-animals

Following Donna Haraway, Emma Wilson states that
scientific knowledge has not as much as collapsed the
categories of “human” and “animal” into one but rather
rendered both categories meaningless — neither can be
placed exclusively in the category of “nature” or
“culture.” [21]

While the collapse of the human/animal boundary
poses challenges to previous constructions of human
identity, there has been very little discussion on how
could technology aid in liberating this polluted, non-
essentialized animal subject. Can xenofeminism deliver
on its promise of universal liberation for all gendered
subjects without attempting to re-structure the predatory
relation between technology and nonhuman animals?

There exist multiple reasons why female — and male —
nonhuman animals should be woven into the formation
of subversive subjectivities as well as the aesthetics
bound to it. Given the length of paper, I will focus on
farm animals as an example.

First of all, technology created new forms of
oppression with regards to farm animals. This short
paper cannot afford the space to list all of the procedures
performed on female farm animals in industrial farming,
yet it must point out that more often than not, these
practices are highly sexualized. In the dairy industry, for
example, human employees place the cows on what is
commonly referred to as "the rape rack" [22] in order to
artificially inseminate them by pushing pipettes into their
vaginas to deposit the previously collected sperm. [23]
Most often, the calf is quickly taken away from its
mother and slaughtered. Thus, the patterns of abuse in
factory farming are linked not only to specific
technological inventions but also to an individual’s
gendered condition — females, as potential mothers,
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would be submitted to different modes of abuse than
males.

Secondly, nonhuman animals are the alienated subjects
par excellence — it is their invisible labor that generates
benefits for other groups. In “Animal Capital: Rendering
Life in Biopolitical Times,” Nicole Shukin describes,
from a Marxist perspective, how sourcing labor from the
technologically confined bodies of nonhuman animals
ties in with the circulation of animals-as-capital. [24]
Without theorizing this alienation, as well as the methods
for re-appropriating the currently exploitative
technology, xenofeminism is not paying attention to all
Xeno-subjects.

Finally, without addressing all of alienated, gendered
subjects, xenofeminism will be ill-equipped to provide a
solution to the crises of capitalism of which Williams
and Srnicek list “the breakdown of the planetary climatic
system” and “terminal resource depletion” as the most
substantial. [25] Xenofeminism shares Williams’s and
Srnicek’s anti- or post-capitalist concerns. “Capital,” it
claims, “by design only benefits the few” and its
technological circumstance currently targets “the world’s
poor [who are] laboring under abominable conditions.”
[26]

A great wealth of research has been already amassed
on the relation between factory farming, industrial
fishing, climate change, and poverty. [27] Thus,
reflecting on the relation between technology and
nonhuman animals is instrumental in addressing global
issues that involve everyone.

To sum up, because xenofeminism obeys the strict
division between technology and nature, it automatically
relocates “natural” subjects, such as nonhuman animals,
to the side of enemy at best and resource at worst. The
first step to be taken in the inclusion of nonhuman
animals is the demolition of dualisms that separate nature
from technology and thus create oppressive hierarchies
that mimic patriarchal, Eurocentric, and colonial
structures that gave birth to them. Placing itself at this
modern partition, xenofeminism cannot speak from a
metamorphic, non-essentialized point-of-view of no one
in particular that it aims for. [28]

Instead, it speaks from a consolidated and exclusive
position of power.

Natural technologies

“Accelerationism is a political heresy,” write Robin
Mackay and Armen Avanessian. [29] What is heresy if
not the very denial of naturalized ontologies,
unchallenged norms and axioms?

Donna Haraway captures this rebellious impulse in
other words: “Blasphemy protects one from the moral
majority within, while still insisting on the need for
community.” [30]

Xenofeminism also needs long-term collective labor
that cuts across identities in order to ripen. To envision a
xenofeminist aesthetics is to address the entanglement
that forms the movement's political kernel — Xeno-
subjectivity built on the separation of nature and culture.
Thus, producing an inclusive, xenofeminist aesthetics

that would be open to all of alien subjects is a two-step
process: first, acknowledge the ontology that fuels the
production of xenofeminist subjectivity in order to create
space for nonhumans. Secondly, fill that space with
aesthetic speculation in order to produce new alien
subjectivities.

To rise above the partition of nature and technology,
we must retort to ontological investigations, which are
currently nowhere as thorough as in contemporary
anthropology. The essentialist separation of nature and
technology is a twin of another, more fundamental
divorce — that between nature and culture.

Emerging in the 1980s as a critique of ethnographic
politics of representation, the ontological turn contests
the once dominant view of different cultures as simply
divergent representations of one, objectively existing
Nature. [31] It insists that we should rather recognize the
existence of multiple worlds (ontologies) rather than
position the one we were born into as the objective onto
which other worlds map.

In Phillipe Descola’s categorization, based on years of
ethnographic research, there exist four ontologies that
delineate the relations between humans and nonhumans:
naturalism, animism, totemism, and analogism. [32]
Upheld through practice rather than belief, these
relations “exist under the form of mental structures,
partly innate, partly stemming from the properties of
social life.” [33]

In naturalism, the ontology that Descola allocates to
post-Enlightenment modernity, there exists a strict divide
between natural laws and symbolic, cultural, or
technological structures. Humans are presumed to be
exceptional in that they are the sole possessors of an
interiority, their bodies tying them to the nonhuman
world only by the virtue of shared physicality.

The engagement with nature as a discursive and geo-
located concept is missing from the Xenofeminist
Manifesto. “We find,” it states “that our normative anti-
naturalism has pushed us towards an unflinching
ontological naturalism. There is nothing...that cannot be
studied scientifically.” [34] While this statement reveals
an entanglement of two different naturalisms — the first is
the colloquial “natural order of things” that punishes all
that is perceives an “unnatural,” and the second a
rationalist philosophy a la John Dewey, it does not
localize, explain or engage with the separation of
technology and nature through which xenofeminism
amasses its accusatory and revolutionary capital alike.

In this way, it departs from its roots in the writing of
cyborg feminists such as Haraway, for whom “the
historically specific human relations with ’nature’
must... be imagined as genuinely social.” [35]

In other words, the giveness of nature as the realm
beyond technology is the unexamined condition of
xenofeminism, one that prevents it from offering a truly
inclusive politics for all alienated subjects.

Producing subjectivities: alien aesthetics

How to remedy this ontological partition that leaves
nonhuman animals behind as the revolution marches on?
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Xenofeminism, hinging on the imagery of cyberpunk,
hacktivism, and techno-futurism is a fabulatory exercise
of world-building in practice. Defining itself as an “open
source software... available for perpetual modification
and enhancement” [36] that “seeks to strategically
deploy existing technologies to re-engineer the world,”
[37] xenofeminism ties in with Williams’s and Srnicek’s
proposal  that “acceleration [is] navigational...
experimental...within a universal space of possibility.”
[38] Thus, xenofeminist aesthetics should be nothing
short of speculative.

So far, there have been only a few explicit
engagements with the notion of accelerationist
aesthetics. While I argued above that the unaddressed
ontological premise interferes with producing a full
spectrum of xenofeminist subjects, Steven Shaviro
extends the problematic of ontology in accelerationism
even further. For Shaviro, aesthetics is ontology.

Accelerationist aesthetics, he argues, are spectral,
insubstantial, determined in the last instance.
"Accelerationism in philosophy," he writes, "offers us, at
best, an exacerbated awareness of how we are trapped."
[39]

When everything is subsumed under capitalism,
accelerationist aesthetics operate from the inside, with no
hopes for overturning the system. Instead, they produce
safe distance, cruel truth: we have already lost.
Accelerationist aesthetics should then allow us the
possibility of smiling at other prisoners as we are
suspended in an ever-expanding, excessive prison of
inhuman forces. Thus, the goal of art nowadays is not to
soothe us but rather to confirm that we are not insane:
the unease we feel is well-justified.

In his article on geo-political accelerationist aesthetics,
Benjamin Bratton notes that "it is not possible to
distinguish between what is existential risk and what is
an absolute invention, and what is both at once, and
mobilize 'positions' accordingly." [40]

In other words, we are now living under conditions that
demand a continuous mobilization of speculative
resources as if our lives depended on it — because they
might. Although Bratton proposes a planetary, cosmic
aesthetics, his arguments could also apply to aesthetics
inclusive of nonhuman animals:

The post-Anthropocene indicates that the
organizing work of a  “xenogeopolitical
aesthetics” (or whatever) can be done only in
relation to a mature alienation from human
history and anthropocentric time and scale. As it
foreshadows and foregrounds the eclipse and
extinction of Anthropocenic anthropology and
corresponding models of governance, it
establishes not only that humanism disappears
with humans, and vice versa, but that the more
elemental genetic machines with which we now
co-embody flesh can and will, in time, re-appear
and express themselves as unthinkable new
animal machines, and with them, New Earths.
[41]

In a similar manner, Patricia MacCormack argues that
"the political role of aesthetics could [be] to catalyze
inhuman affective relations that are still to come."[42]
What then of xenofeminist aesthetics?

Following Shaviro, I would argue that a shift in
ontology would initiate an aesthetic change of gears.
Descola's ontologies are not fixed, they escape the
boundaries of time, space or identity formations — they
are simply descriptions of how humans and nonhumans
connect and disconnect on the axes of social practice.
Once naturalism is recognized for what is it — one
ontology among many — we may begin experimenting
with the other three, or maybe even draft a new one.

Descola acknowledges the potential of aesthetics to
speculate and travel within ontologies: " art, or certain
kinds of reflexive thought, or philosophy, enjoy a certain
degree of freedom, which affords the possibility of
stepping into different ontologies, divorced from the
once in which you were born." [43]

There have already been attempts at entering — through
aesthetic practice and philosophical or artistic
speculation — to experiment within ontologies in order to
re-construct social practice. For example, for Felix
Guattari animism, the ontology that Descola defines as
the opposite of naturalism, is characteristic of anyone
who enters the modality of passion, artistic creation or
madness. [44] In Guattari's work, animism is achieved
through neurotic phenomena, religious rituals or
aesthetic phenomen; a state of estrangement within the
self and a sense of community outside of the self. This
could be only the beginning of an inclusive xeno-politics
to come.

In xenofeminism, nothing is original. There is no
original human hiding beneath the layers of avatars and
code. To extend =xenofeminism to its logical
consequences, we perhaps need to start acknowledging
that there might be no original animal under the layers of
disinfectants, hormones and vaccines, fences and creeps,
artificial light cycles, selective breeding and confinement
cells. Drawing a politics for the future can only begin
when the disappearance of nature is recognized with
regards to the nonhuman animal. To mobilize the
aesthetics and speculative powers of technology —
whether through research, art, design or environmental
architecture — in the service of cross-species xeno-
subjects would lay groundwork for a truly futurist
politics, where the currently unmapped regions of
thought and practice could house revolutionary impulses.
Xenofeminism demands: “If nature is unjust, change
nature.” [45] Perhaps this is not enough — perhaps if
nature is unjust, we need to erase it.
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Abstract

This paper introduces Pulse Project (2011-2016), a practice-led
performance research study that explores an ecology of complex
relations between art, humanities, medicine, and technology. In
this study, | embody transdisciplinary research practice itself
through adopting the role of “acupuncturist-investigator” and
acting as an instrument or medium between myself and others
and between cultural traditions for understanding and mediating
the body and the embodiment of consciousness. Pulse “reading,”
(readings of the energetic body), algorithmic compositions, case
histories and notations of pulses are all used together as methods
for exploring the cultural encounter between a creative producer,
participants and diverse cultural/informational practices.
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Fig. 1. Cambridge 1, 2014, © Michelle Lewis-King, photo
document of Pulse Project Performance - pulse reading and
notating.

Art, Science, Culture and the Body

Pulse Project, an on-going performance and sound study
series conducted at various public locations between the
years 2011 — 2016. The performance and sound studies
draw from my experience and expertise in both the arts
and sciences as primary source material. In Pulse Project,
I embody research practice itself through my performing
as an instrument or medium between others and myself,
and between cultural traditions for understanding and

mediating the body. Drawing upon my expertise as a
clinical acupuncturist (with training in biomedicine), | use
Chinese medicine and music theories together with
SuperCollider (an audio programming language) to
compose bespoke algorithmic soundscapes expressive of
embodied experience.

These soundscapes are not sonifications of Western
principles of circulation or embodiment but offer another
perspective to conceive of/listen to the interior spaces of
the body-in-being. For example, each participant’s pulses
are interpreted by using traditional Chinese pulse
diagnostics (a complex set of more than twenty-eight
waveform  images  corresponding to  embodied
mental/physical states of being) and traditional Chinese
music theory together with contemporary digital
technology as a transdisciplinary and transcultural
methods for re-reading and re-mapping the human
embodiment and consciousness. Significantly, as Pulse
Project soundscapes are composed using an aspect of
touch that is informed by Chinese medical theory, this
study therefore offers an alternate and comparative means
for exploring and recording the alchemical nature of
embodied being-in-time.

For this reason, the audio works of this study do not
represent of the inside of the body from within the
Cartesian logic of the cogito, but interleaves Chinese
medical and philosophical approaches together with
Western medicine and philosophy as a means for
reconsidering the current discourses that attend the body
and embodiment. In resisting the representation of sound
in “realistic” (Western) technoscientific terms, this study
sonically explores the phenomenal metaphysics of the
interior and in-between spaces and processes of the body
(according to Chinese medical philosophy) as a means for
communicating the more enigmatic aspects of embodied
reality than those currently explored by technoscience.

Pulse Project Performance: An Art-Science Case
Study

Pulse Project positions the haptic and somatic into play
with digital temporality by using intuitive touch in tandem
with  SuperCollider (a real-time audio synthesis
programming language) to create unique soundscapes that
materialise and express the invisible and inaudible aspects
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of an individual’s embodied being. Pulse Project adopts
touch in this study as a translational instrument of
convergence between art and medicine, East and West,
past and present, self and other. Each soundscape is
composed by using pulse diagnosis as a method to
interpret each participant’s pulse as a unique set of sound
wave images informed by Traditional Chinese Medicine
(TCM) pulse diagnostics (as a complex set of more than
twenty-eight waveform images corresponding to
mental/physical states of being) and also in accordance
with traditional Chinese music theory. Significantly, as
Pulse Project soundscapes are composed using an aspect
of touch that is informed by Chinese medical theory, this
study therefore offers an alternate and comparative means
for exploring and recording the alchemical nature of
embodied being-in-time.

As a result, this study generates soundscapes that
convey a unique ecology of sonic spaces hidden within
the body. These soundscapes are not interpretative of the
Western notion of the circulatory system, but instead,
draws on early Chinese medical philosophy in order to
represent the body/person as a living cosmos pulsating
with matter and energy. [1] The architecture of the body
according to the Chinese medico-philosophical system is
not a separate and discrete entity, but exists as a
microcosm in relation to an exogenous multiverse of
interdependent material worlds in perpetual motion. This
ecological and cosmological model of embodiment is
central to this research.

Context for the Study

This research examines the “body” and the “encounter” as
fundamental concerns from which my investigations
across art and science unfold. The body is conceptualised
in this study as an ecological medium that hosts a
multiplicity of encounters. Generally speaking, the
modern body is a conceptually divided organism not only
due to an enduring Cartesian mind/body dualism, [2] but
also according to cultural approach. For example,
according to Chinese philosophy and medicine, living
organisms are metaphysical entities — each a micro-
cosmos of continuously transforming inter-relational
substances (an organism of immanent emergence).
Whereas biomedical (Western) model of the body is still
largely based on Cartesian and Augustinian traditions that
view the body as a set of mechanical parts to be “fixed’
when they become faulty - or as a fleshy (sinful) organism
that is considered inferior to the transcendental capacities
of the mind and cognitive thought. [3] These approaches
to the body continue to inform and shape the
philosophical and medical investigations and debate
within Chinese and Euro-American cultures respectively.
From my clinical experience as an artist-
acupuncturist, the processes of the medical encounter are
uniquely  “intra-cultural,” i.e.,, they involve both
biomedical and Chinese medical investigation that is at

the same time articulated by the warp and weft of inter-
personal dynamics. Within this particular form of clinical
encounter, the body itself is a multi-dimensional site of
countless meetings between thought-practices, alchemical
phenomenal processes, personal narratives and self-
reflections. In this way, my clinical practice engages in
transversal modes of inquiry by continuously creating
connections that travel back and forth between early
Chinese and modern biomedical concepts, bodily
interventions and strategic processes of analysis and
treatment for each “patient.”

Given the dialectical uniqueness between cultural
medical practices of this encounter, this clinical
experience is re-imagined and explored as a central
premise within this presentation as a means for
performing a transversal analysis of emergent body-
politics between art, science, technology and society.
Transversal analysis is conducted in this research through
using transdisciplinary creative research practice as a
methodological tool that is able to engage in several
interrelating strands of inquiry simultaneously, rather than
using methods that observe the more traditional approach
of examining a singular subject or pursuing singular
object-ontology theories.

Therefore, the body (as research site) and body-
politic relationships are examined throughout this paper
by inquiring into the complex ‘nature’ of the body itself -
by inquiring, “What is a body?” * from both Chinese and
Euro-American perspectives. In this way, this research
inquires into the nature of the body through using the
clinical encounter between practitioner and patient as an
alembic vessel to test out the art — science relationship
through public engagement. By using the clinic as a frame
for encountering others as well as other approaches to
medical analysis that reorder our understanding of what
medical and artistic interventions are and can do, this
research inquires into the emergent body-politic of art-
science relations by staging events that implicitly ask:
“What if art could intervene into the life-and-death
determining territories normally occupied by science?”
and, “What could science become if it embraced the
complexity and plurality of (artistic) creativity within its
methodological practices?”

Brief Introduction to Chinese Medical Philosophy

The early Chinese notion of the body as a temporal
“interface” has a crucial significance for the creation of

YThis question is related to Deleuze’s famous question, ‘What
Can a Body Do?’ - a question that recalls Baruch de Spinoza’s
{This question is related to Deleuze’s famous question, “What
Can a Body Do?’ - a question that recalls Baruch de Spinoza’s
statement that: “‘We do not even know what a body is capable
of.” See: G. Deleuze, What Can a Body Do? In: Expressionism
in Philosophy: Spinoza. [4]
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my compositions for Pulse Project. Central to the pre-
modern Chinese conception of the body is that the body is
a holistic organism [5] of different interrelated substances
and essences that are shaped and mediated by the
phenomenological (alchemical) processes of ymyang and
wiixing.2 The Chinese observed ymyang wiixing processes
to be animate within all forms of being-in-nature -
including animals - as a cosmological process. [6] In
order for life to be sustained, the (primordial) substances
of ymn and yang - opposite in nature and expression - must
maintain a continual process of relative interaction,
mutual restraint and interdependence because when yimn
and yang separate, death occurs. [7]

In addition to the perpetual dynamics of yinyang,
wuxing describes the cosmological processes of the five
elemental “phases” that are made manifest by the
changing of the seasons and the transformations of natural
phenomena associated with these seasons, such as: Wood
(materialised by the powerful growth and movements of
spring), Fire (materialised by the heat and upward
expansion of summer), Earth (materialised by the languid
abundance of late summer), Metal (materialised by the
contracting strictness of the autumn harvest) and Water
(materialised by the cooling, sinking and storing
capacities of winter).® These elemental phases (see Figure
2) are expressed both within the body (i.e., through the
organs associated with the types of transformations
expressed by a particular element and season) and also
exterior to the body, such as the manifestations of
seasonal processes, e.g., the condensing and sinking
effects that winter cold has on natural phenomena.

Within the body itself, there are vital “substances”
that are animated and shaped by both interior and exterior
yiyang waxing processes. These substances are named:
gi, shén, xue, zang-fu and jing-lud. Roughly translated,
these terms are described as the following: qi is the
primordial substrate of the cosmos (both interior and
exterior to the body), shén represents the embodied
“spirit” that connects the human/animal mind with the
cosmic ‘mind,” xué represents blood, zang-fi is a term
describing the yin and yang organs of the body and jing-
lud describe the ym and yang organ-networks of the body*
(See Figures 2 - 4).

An Introduction to Chinese Medicine and Music
Theories

According to the Huang Di neijing, a seminal Chinese

2 Refer to the Glossary for a definition of these terms.

% These elements are capitalised to emphasise their distinctness
as Chinese philosophical concepts and are therefore not to be
associated with their standard use.

* Refer to the Glossary for a definition of these terms.

medicine text compiled by unknown authors from as early
as the 3rd and 4th century BCE, there are five ym® zang
organs: the Spleen, Liver, Heart, Lung and Kidneys and

FIVE ELEMENTS
[ CYCLES OF GENERATION AND CONTROL |

Crushing Destroys

4 w
'Z;o/zr

Figure 2: Five Elements: Cycles of Generation and Control,
2007, Don Reynolds. [Digital image] Public Domain
Attribution. Source: Wikimedia Commons. °

six yang’ fi organs: the Stomach, Gall-Bladder, Small
Intestine, Large Intestine and Bladder. [9] Each of the
zang and fi organs possess an associated energetic
network, or ‘channel’ that runs between the depths of the
organ to the outer reaches of the body. [9] The
Pericardium, as an organ which encloses the Heart is
regarded in Chinese Medicine as the Heart “protector”
and is thought of as an extra organ of the Heart zang. So,
when we include the extra yin Pericardium organ-
network, altogether the zang-fiz organ-network pairs make
a total of six zang-fu jinglud (yinyang) pairs and/or twelve
zang-fu jing-luo (see Figures 3 - 4).

As it is these twelve channels that elaborate from the
six yinyang zang-fu pairs that are perceived and listened
to at the six locations of pulse analysis (and are therefore

> See the Glossary for this term.

® This image demonstrates the inter-relational directions and
expressions of the generating (reinforcing) and controlling
cycles of the wuxing. The first cycle travels in a clockwise
direction, with the expression and development of each element
gaining strength from the elemental phase that precedes it (such
as: Earth creates and supports Metal). The “insulting cycle”
(represented by the red arrows) is used as a “controlling cycle”
in Chinese medicine facilitates one elemental process to control
another elemental process from excessive expression or over-
development. [8]
See the Glossary for this term.
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fundamental to pulse reading), the twelve zang-fii jing-luo
form the fundamental structural basis for my graphic
notations and audio compositions (this is discussed further
the next section).

As mentioned above, each of the zang-fi pair networks
is also each associated with the phenomenal processes of
the following five elements (wauxing): Fire, Earth, Metal,
Water and Wood. For example, the Stomach/Spleen
network is associated with Earth, the Lung/Large Intestine
network is associated with Metal, the Kidney/Bladder
network with Water, the Liver/Gall Bladder network with
Wood, the Heart/Small Intestine with Fire, the Triple
Heater/Pericardium with “Ministerial” Fire. Also, the
zang-fi pairs are likewise associated with the fundamental
colours of their respective element: Fire is Red, Earth is
Yellow, Metal is Silver/White, Water is Indigo/Black and
Wood is Green. [8]

Figure 3: Interior and Exterior Relationships of the Twelve
Channels of the Hand and Feet, Qing Dynasty 1644-1911. Shen
Jing, Woodcut, Creative Commons Attribution. Source: Image
Courtesy of the Wellcome Trust Library. 8

& This image is attributed to have been the work of Shen Jing
during the Qing Dynasty. This woodcut illustrates the ym and
yang (interior and exterior) relationships between the twelve
zang-fii  jing-lud (organ-channel network). Starting from the
bottom of the illustration: 1. Water - the Kidney ( yin) and the

Each element/organ-network is also associated with a
fundamental musical tone of the traditional Chinese
pentatonic scale: gong, shang, jué, zhi, yu. [10] The
frequencies used in my audio compositions are therefore
calculated using these traditional pentatonic tones, this is
discussed further in the section titled, “Soundscape
Composition as a Healing Modality” below.

Human body meridians

Figure 4: Human body meridians, 2010, Author: KVVDP, digital
image, Creative Commons Attribution-Share Alike 3.0 Unported

. . . 9
license, Source: Wikimedia Commons.

Bladder ( yang). 2.Wood - the Liver (yin) and the Gall Bladder
(yang). 3 Earth - the Spleen (yin) and Stomach yang). 4. Metal -
the Lung (ymn) and Large Intestine (yang). 5. Ministerial Fire -
the Pericardium, which looks like a bees nest (ym), and the
Triple Burner (yang). 6. (at the top of the image) Fire - the Heart
(ym) and Small Intestine (yang). The text illuminates on how
these organs also share a “six-level” system of further inter-
correspondence between the organs. For instance, the Lung and
Spleen zang are paired to form the taiyin jing-lud, the Stomach
and the Large Intestine fi form the yangming jing-luo, and so
on.

° This diagram demonstrates a contemporary overview of the
twelve zang-fi jing-lud. Each zang-fi jing-lud pair is signified
by the coloured lines on the body. The jing-lud are: Lung, Large
Intestine (blue lines), Stomach, Spleen (yellow lines), Heart,
Small Intestine (red lines), Kidneys, Bladder (grey lines), Triple
Heater, Pericardium (orange lines), Liver, Gall Bladder (green
lines).
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Pulse Reading Method

In contrast to simply counting the beats of the radial pulse
(as in the West), in Chinese medicine, there are three
positions on each wrist to palpate the pulse - making a
total of six positions of palpation altogether (refer to
Figure 5). From each position (signified by the black dots
on wrist in Figure 5), the practitioner registers at least two
levels from which the pulse waveform qualities can be felt
and are referred to as superficial and deep (making a total
of twelve locations of palpation altogether for the pulse).
Each position is also associated with the specific zang-fii:
the Lungs, Large Intestine, Stomach, Spleen, Heart, Small
Intestine and so on. Each zang and fiz position
corresponds to a lexicon of pathological and ideal pulse
waveform images.

For example, at the middle position on the left wrist
(the position of the Liver and Gallbladder zang-fu pair),
there is a list of corresponding images: “bowstring,”
“choppy,” “replete,” “fine,” etcetera, and these waveform
images (and their amplitude and vibratory quality) reveal
the state of health of this zang-fiz jing-lud (organ-
network). There is more “data” than just the pulse images
and vibrations. A practitioner also intuits other sorts of
information from touching others, e.g., how they feel
about their place in the world, their living situation, an
image of inner courageousness or a sense of a person
being diminished, etcetera. It is this “artistic” aspect of
Chinese pulse diagnosis that this project calls attention to
and extends as Pulse Project focuses solely on this
moment of clinical art as the basis for the performance.

Right Hand
SUPERFICIAL

SUPERFICIAL

Gall Bladder

Figure 5: Chinese Pulse Diagnosis Diagram, 2013, © Michelle
Lewis-King, Digital Illustration.

Soundscape Composition as Healing Modality
My use of audio programming intensifies its focus on

listening as the determining factor for composing
soundscapes - as | use audio programming to sculpt the
dynamics of each sine wave within my compositions. In
this way, the embodied (sensory) and intuitive aspects of
listening form the primary rationale for my composing
soundscapes. It is this act of listening-as-composing itself
that is used as a means for characterising the fluid and
electric-like nature of the vibrations | feel and intuit
within people’s pulses into sound. In this context, |
conceive of sound in its essence - as a sine wave — thereby
generating shaping sine waves by wusing audio
programming arguments as a means for translating the
range of waveform sensations that | perceive during the
pulse analysis procedure of the performances. In my
notations | record the pulse waveforms of the twelve
organ-networks felt in each individual’s pulse to create a
unique soundscape. Figures 6 and 7 demonstrate the pulse
wave-forms of the zang-fui (reading from top to bottom):
Lung, Large Intestine, Stomach, Spleen, Triple Burner,
Pericardium, Heart, Small Intestine, Gall Bladder, Liver,
Kidneys, Bladder - R and L indicate overall right and left
wave forms.

According to the medical theory of the Huang Di
neijing (1 BCE), the “ideal’ pitch of each of the zang-fi,
or the pitch at which the organ network ideally oscillates
at and responds best to are as follows:
 Heart/Small Intestine [Zhi - Fire pitch: 399 Hz]

* Spleen/Stomach [Gang - Earth pitch: 264 Hz]

e Lung/Large Intestine [Shang- Metal pitch: 295 Hz]
* Kidney/Bladder [Yi - Water pitch: 440 Hz]

« Liver/Gall Bladder [Jué/Jiao - Wood pitch: 350 Hz]
[11]

bt Mgt IAT TV U NNINAATIANI S A

Mmail $n R B My NP~ LG

Figure 6: White Building 4, 2013, © Michelle Lewis-King,
Acetate, ink [A4].
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Figure 7: Cambridge Notation 1, 2014, © Michelle Lewis-
King, Ink Painting on Acetate [A4].

In order to convey the landscape of the body
according to Chinese Medicine pulse diagnostics as a
soundscape, each pulse waveform from each pulse
reading is translated into a composition of sine waveforms
modulated to exemplify the signature qualities of the
pulse waveforms as recorded in the notations. For
example, the Spleen and Stomach waveforms in Figures 6
and 7 correspond to the gong waveform pitch - at the
frequency of 264 Hz — and these organs are associated
with Earth. According to traditional Chinese medicine and
music theories, the 264 Hz pitch/frequency is considered
to be the most therapeutic tone/vibration for the Spleen
and Stomach (Earth) zang-fiz network [11] and so each of
the twelve pulse waveforms is translated into sound in my
audio compositions to both represent and “harmonise” the
energy of the specific zang-fii networks. My soundscape
compositions draw upon my experience as an
acupuncturist (therefore it is a form of diagnosis in
Chinese medicine) in that | respond to and aim to
moderate imbalances felt within participant’s pulses. Each
of my compositions aim to rebalance the overall “pitches”
of the participant’s zang-fii jing-luo in order to promote
the health and well-being of each participant.

Practice-Based Methodology

Pulse Project uses practice-based research (PBR) in a
socially-engaged context (places the private clinic within
the public arena) to use artistic research and interpersonal
communication to explore current social awareness of art,
medicine and technology practices and to co-create a new
set of connections and understandings about these
practices as a central part of the research processes. To do
this, each encounter with research participants creates
‘relationscapes’ [12]. By using relational touch, tracing
and notating the participant’s unique pulse rhythms, inter-
personal communication, and composing or playing
bespoke soundscapes, these PBR methods both draw upon
and evidence the co-emergence and co-production of

relational meaning that takes place between researcher
and research participant within the performances.

Pulse Project reinterprets the standard uses of case-
study consultations and clinical notes as a method for
mirroring the clinical encounter in order to: a) question
and test what a clinic is and can be in public, and, b) open
up imaginary and autonomous spaces within the clinical
encounter that can be discussed and rearranged via
creative communication and production with others.

In this context, using PBR as a method for gathering
clinical data can then reflect not only explicit clinical
knowledge (i.e., resting heart rate and so on), but also
allows for the inclusion of the sensorium of consciousness
to become an integral aspect of the clinical production
(the outputs of which do not produce a diagnosis but
rather artworks about the diagnostic process).
Consequently, using PBR to abstract the diagnostic
process creates a zone intensified ‘listening’ to another
person (and to tacit experience), which at the same time
produces a new way to listen to clinical practice itself.

Participant Feedback

In terms of testing whether this project, which touches on
converged areas of practice, can be communicated to
participants in a clear and cohesive manner that also
engages their creative response, the best confirmation of
this ‘communication’ is given by this participant who
writes:

“Moreover, not every biological process taking place in
our bodies is fully explained and understood even in
“sophisticated” western medicine, so maybe searching
for the new unconventional methods like you do leads
us to understand our own species in a totally different
way. Although pulse reading has long history and today
it gives us lot of information about functioning some of
our internal organs, your method is an amazing way to
hear it in a way we never did... from beat to ambient
music... it makes me think that my body has not only
rhythm but also it’s own, unique melody.” *°

This response addresses precisely the reconsideration
of the dominant cultural narratives surrounding
embodiment that | have endeavoured to reconfigure
through my performances and soundscapes and gives an
external source of confirmation to the research objectives
of this study. Particularly as this participant notes that she

1% This text is an excerpt from the ‘Participant Feedback Log’
within ~ my thesis (where all participant-researcher
communication is archived. This particular participant is
anonymised on ethical grounds and was given the name ‘White-
Building 3’ in order to identify the individual and to link the
feedback commentary with the soundscape produced for that
individual. [13]
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can hear her body ‘in a way [she] never had before’ and
that her body ‘has not only rhythm but its own unique
melody,” these statements give substance to the notion
that artistic production can offer an “enriching’ experience
of the scientific’ encounter.

Conclusion

Since human touch bridges oneself with another, the
development of a technology of touch ! based on the
model of early Chinese pulse diagnostics is elaborated on
in this study as a means for challenging and extending
contemporary technoscientific practices. [15] More
specifically, the establishment of a technology of touch is
investigated in this study as a digital methodology that
generates new articulations of an embodied consciousness
via sound that runs counter to the trends within
“interactive” new media that places its emphasis on the
mechanical measurement and mapping of participant’s
vital signs, such as sonifying data from biosensors,
stethoscopes and forms of technology which rely on
mathematical calculations as the golden mean for
representing the interior of the body and embodiment. [1]

Pulse Project questions aesthetical and ontological
axioms that currently underpin contemporary art,
medicine and technology by researching these concerns
into relation with the concerns of pre-modern Chinese
medicine and music theories. Accordingly, this research
travels laterally between cultures and practices and calls
for a radical change in conceiving of the body in either
“Oriental” and “Occidental” terms in order to both reduce
ethnocentric ignorance and also to travel beyond the tired
bifurcations between mind and body, self and others, the
“West” and its Othered cultures.

Furthermore, Pulse Project examines the relationship
between the arts and sciences from a transcultural
perspective that generates a fresh approach to the
arts/humanities-science relationship. In using my creative
practice together with my scholarship of two forms of
medicine (biomedicine and Chinese Medicine), this
project offers unique comparisons of expertise and
approaches between disciplines, histories and cultural
practices from the position of extending expertise from
within all of these systems. Finally, being trained in both
art and science fields allows me to disrupt the “two
cultures” approach still active within humanities and
science discourses through dedicated involvement and
practical experience in both fields. At the same time, this
research also breaks with the ethnocentric limitations of
the coherences of “Occident” (the Western self) and
“Orient” (the Other as it is “oriented” to the West) by
creating a new dialogic imaginary that exists between
these cultural categories.

" This concept aligns with Elisabeth Hsu’s “Towards a science
of touch, part I: Chinese pulse diagnostics in early modern
Europe.” [14]

Glossary

1. Jingluo - This translates as the ‘meridians’ that extend
between the zangfu and the exterior of the body. [16]

2. Shang diao scale - an early Chinese pentatonic scale tuning
method using the note shang as the fundamental tone. [10]

3. Shén - The central “spirit” or “universal mind” (this is not a
Greek-Judeo/Christian  concept) that governs the overall
processes of the body and also oversees the other four “spirits”
of the body - the Hun (ethereal soul) , Po (corporeal soul) , Yi
(intuitive intellect), Zhi (the will) . The shén as an energetic
entity is rooted in the body via the connections between the
heart-brain-mind and xue. [17]

4. Qi- Described as an all-pervasive life force, this energetic
substance is the basis for Chinese medicine and science. It is the
material of transformation itself and the range of transformations
could be understood to be as wide as the cosmos itself -
traveling from the density of a white dwarf to the briefest
emanation of quantum particles. In Chinese medicine,
practitioners try to manipulate the flow of this energy to assist
healing - based on Chinese Medical principles. [18]

5. Waxing - Often called the “five phases” or elements (Earth,
Fire, Metal, Water and Wood), this term describes a
systematisation of phenomena into five distinct movements or
phases — phases that describe the movement and characteristics
of the changing seasons of spring, summer and so on. These
elements have a specific order and inter-relationship with each
other. One element may generate or control another, i.e., winter
generates spring, whereas autumn is in contrast to spring. These
elemental phenomena can be used to describe the phasic
interaction between cosmological entities or between the organs
of the body. [19]

6. Xue - This substance translates as “blood” and corresponds to
the biomedical understanding of blood, but is also conceived of
as a yin essence substance that both moves and is moved by qi.
[16]

7. Yin- yang - Describes two opposing yet interdependent and
interconnected primal forces that are characterised by
phenomena that are cyclical or on a spectrum, such as ‘day and
night,” ‘hot and cold,” internal and external,” etcetera. This
continually shifting pair of opposites constitutes the fundamental
basis for early Chinese philosophy and science. [20]

8. Zang-fir - Zang refers to the five yin organs of the body:
Heart/Pericardium, Spleen, Liver, Lung, Kidney. Fu refers to the
six yang organs: Large Intestine, Small Intestine, Gall Bladder,
Urinary Bladder, Stomach, Triple Burner. These zang-fii each
have an associated channel that extends the energy of the organs
along points across the body. As simple definition of the
functions of the zang-fiz: the five yin organs are said to “store”
and produce essential fluids, while the six yang organs
“transform” essences into production of movements/energy. [21]
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Abstract

This paper presents an approach to the concept of the image
articulated through non-hierarchical modes of being which
include the human and the non-human, the technical and the
biological, the animate and the inanimate. This approach to the
image elaborates on the ideas of French philosopher Gilbert
Simondon (1924-1989) who conceives it through an
understanding of technical culture that sees no dichotomy
between nature and culture and dissolves the rift between the
human and the technological, the animal and the machinic. For
Simondon, technologies are assemblages between instruments
and machines, machines and humans, animals and milieus,
invention and experience which produce new hybrid modes of
thought, of being, of communicating—of existence which
composes through expanded, hybrid beings. These hybrid
beings sustain, unite and bring together the actual and the
virtual, the human and the non-human, the animate and non-
animate as individuations, as machinic assemblages within a
multi-phased imagistic process. Like Bergson, Simondon’s
ideation of the image is non-pictorial, non-visual and steers
away from an anthropocentric static conception, so that we can
come to express the image as a process of individuation arising
at the intersection of the animal and the technological.

Introduction

In the face of the complex, hybrid, expanded reality we
find ourselves in—particulary in Art and Technology—
the polarised relation between human and machine is no
longer tenable, we need a different approach to think the
image, one which considers both the natural and the
technological milieus. In this perspective, we look to
elaborate a concept of the image which goes beyond the
anthropocentric scheme and takes into account the
process-based, mutable and systemic thinking of a hybrid
and expanded world.

We advance that the image occurs within an
associative concretization that integrates a hybrid
actuality. Here, hybrid refers to the acknowledgement of
the simultaneous co-existence of the natural and the
artificial in Gilbert Simondon and Jean-Luc Nancy, of
the actual and virtual in Gilles Deleuze and Felix
Guattari, of the human and non-human in Bruno Latour,
and of physical space and cyberspace in Roy Ascott. We
bring these questions on the image to the field of Art and
Technology at a moment in which we find ourselves
constituted by physical and digital dimensions. How can
one maintain the division between mental images and
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concrete images? Between images related to the
imaginary, to memory and mental constructs and images
related to invention within a technological poetics at the
junction of cyberspace and geographical space? How can
one maintain the division within technological poetics
which builds cyborgs and crosses the animal, human, the
vegetal, the micro and nano-biological, and the machinic
to create expanded minds and bodies? We speak of
informational territories, of cybercities, of cyberspace,
telematics, mixed realities, augmented realities,
expanded systems, alter-organised systems, ecosystems,
artificial life, nano-art, neuro-art, the semantic web,
biological software, evolutive hardware, bio-art, the
internet of things—notions which bring us to think our
existence in a hybrid and expanded way, without
invoking  spatio-temporal conceptions which are
exclusively physical or measurable within closed
systems.

We propose a move towards an understanding of
technical culture that breaks with the dichotomy of
nature and culture and dissolves the rift between the
human and the technological, so that what is defined as
human nature is already part of a technological system.
Technologies are assemblages between instruments and
machines, machines and humans, humans and milieus,
humans and ideas which produce new hybrid modes of
thought, of being, of communicating—of existence
which composes through expanded, hybrid beings.

“Thus, we can definitely overcome the traditional
anthropocentric concept based on the belief that technics
(or biotechnics) must only be developed as an external
extension of human organs or in order to widen their
physical capabilities (prostheses, tools, etc). The creation
of new direct interfaces between human beings and the
machinic allows a synthesis of both systems [...]. The
external relation between human beings and machines
becomes a deeper symbiosis between the natural and the
artificial”. [1]

For Simondon, what is required is a biological and a
technological evolution which does not separate nature
and technology, where the natural and the artificial
constitute the world in a technical culture. “It is
necessary that the technical object be known in itself so
that the relation of man and machine can be stable and
valid: hence, the need for technical culture”. [2]
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Image and Milieu

Invariably, we like easily cognised ideas as concepts —
such as ‘field’, for example—because we have an
intuitive grasp of them based on a certain familiarity that
is based on experience. We can look at a farmer’s field
or a football field, and understand it as a territorial
expanse and an activity that takes place on it
Immediately, we see the obvious, implicit division
between the surface of the happening and the happening
itself. But if we change the scale of our perception, we
see that the surface of happening is a changing, mutating
site of passage, of synthesis, of being-doing that is
difficult to separate from the participants as activities
taking place and which are themselves also
metamorphosing entities. We no longer speak of the
activity as differentiated from the field as location nor
from the occupation of the participants. There’s no
longer a hierarchical distinction of value between the
farmer or the players, the plow or the ball, the crops or
the grass and consider them equally as participant
bodies. More abstractly, the unfolding of the event
incorporates actual and virtual participants. It involves
forces, intensities and their potentials into an intuitive
becoming where the event is guided by an immanent
intelligence which orients the creative process and its
advance into novelty as invention. The movement of
these forces, intensities and potentials does not subscribe
to a neatly definable line of causality but is more akin to
a turbulent flow of energies, to an unresolvable infinitely
complex give and take, to a multiplicity of action and
reaction on infinite fronts as imagistic process, whose
sum total manifests a resultant direction as becoming.

So that we come to understand the field as a
territorialization of forces and intensities constitutive of
meta-stable bodies and not one of objects—yet, this field
of activity does not happen in space as a temporal
unfolding but arises immanently in space-time: it is not
space plus time but space-time. The individuated event
as an emergent amalgam of territorialities and bodies
acquires and expresses its own spacetime within which
participants become associated as one in the experiential
ecology that involves them. And instead of expressing
the processual unfolding of the event as a field, as a flat
surface, we consider it as a “more-than a planar surface”
which fuses time, space and participants into what
Simondon will call in his book, The Mode of Existence of
the Technical Object, a milieu, an associated milieu.

In French, the term milieu does not only refer to a
physical  environment or  setting, it means
“surroundings,” or a “medium” as in biology, or
“middle” as amidst. The milieu is normally understood
as the ensemble of external conditions within which a
living being lives and develops or as the assemblage of
material objects and physical circumstances which
surround and influence an organism. “Milieu” can also
be seen as an environment in the widest ecological sense
of the term, i.e. as the locus of the dynamic interaction of
all the factors and mechanisms that participate in the
sustenance of an ecosystem.

The concept of the associated milieu is a useful
model to analyze the reciprocal and recurrent co-arising
causal relationships that take place between the
individual participants and territorialities and the image.
The descriptive term "associated” when applied to
describe milieu refers to a specific mapping of an
ensemble made up of constitutive elements and
conditioning environmental modalities which come
together to create a concretized individuation through the
ongoing exchanges of energy that take place within that
specific milieu.

The associated milieu sustains, unites and brings
together the actual and the virtual, the human and the
non-human, animate and non-animate individuations: it
is not a stage upon which a scene unfolds, or a play
where only the actors perform, or a canvas upon which
the pigments run into each other, or a manuscript where
the words follow each other in sequence.

“The milieu is the setting and environment of
concretion, of aggregation, where things condition each
other in order to form something which in turn,
simultaneously, allows these very same things to take
form themselves. In other words, the milieu allows for a
non-static, dynamic form as an event of images taking-
form as experience”. [3] This is demonstrated in the
artwork Entremeios (Between\Milieus), 2014 (Fig. 1). In
this interactive video installation produced by
LablInter/UFSM the work explores the acts of inhabiting
a variety of mediated images/milieus and the movement
from one to the other. Generated imagery from various
spaces and temporalities hybridise themselves in a
singular space and in real time, enabling interactivity
between the work and the public.

Fig. 1: Entremeios (Between\Milieus), 2014, Lablnter,
interactive installation. Source: Lablnter.

If we consider the animal-milieu relation, the animal
constitutes itself in a dynamic geography according to its
specific being-doing as movements and forms, thus
composing an associated milieu. The animal is not only a
subject that acts in the milieu, but the milieu provokes
and arouses the subject as a being-doing and which in
turn becomes modified by the occupation of the animal;
the milieu incites the body into action while the animal is
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being simultaneously, reciprocally composed by the
milieu—the bee seeks out the flower just as much as the
flower rouses and attracts the bee in a simultaneous,
reciprocal, interdependent co-arising. These are the
qualities of the milieu, of the intensities of beings which
seduce and affect sensitive becomings as localised being-
doings. As modes of relation, of association, between the
qualities of bodies and of milieus, they are states of
being, of consciousness, of awareness as a continuum of
being. The milieu as constitutive of this continuum of
relation allows for the reciprocal conditioning that is
non-human or not even not-yet-human, but animate and
cognitively different as expressive of its being and of
what it can do. Michel Serres poses a very relevant and
contemporary question, “How can we forget the
elementary, animal relation with the world?” [4] To learn
with the animal, to become-animal as Deleuze would
say, is to learn through experiences of a non-human
body, a body produced in different forms—through the
animal, the vegetal, the technological—in a life which
affirms itself through the milieu through which it transits
and the relations that are woven.

The  milieu  crosses  through individuals,
simultaneously existing within them and outside of them
like the air which one breathes, or the water that
permeates our body, or the earth that nurtures and
nourishes us. To think of the milieu is to think of
individuation, of the production of the individual proper,
its modes of functioning and perceiving, and its pre-
established connections and relations. In this way, the
milieu is active and defines itself as a source of energies,
perceptions and actions. According to Deleuze and
Guatarri [5], the notion of the milieu is not unitary: not
only does the living thing continually pass from one
milieu to another; they are essentially communicating
and (in)forming. And here it should be emphasized that
milieus communicate not only in the sense of being
connected machinically as a matter-forming, but in the
sense of exchanging information through the action-
reaction dynamic which is constitutive of the production
of images. And it is in the way that information is
communicated that the different modalities of imagistic
process is articulated.

Image: Animal and Technological

Like Bergson, Simondon’s ideation of the image is
non-pictorial, non-visual and also steers away from an
anthropocentric static conception. It is understood as
emergent within the associated milieu through a
transductive, 4-phased, cyclic process which includes:
the motor-image, the perception-image, the mental-
image, and the invention-image. [6]

Through these phases, one can modulate the relation
between the human, non-human and the milieu and thus
eliminate any polarising hierarchical importance between
participating elements in the genesis of the image. The
image is thus understood as a transient, intermediate
processual reality between individual individuations and
milieus existing within an evolutive technological

multiplicity. Echoing Bergson, Deleuze [7] points out
that we don’t perceive things in our mind, we perceive
things where they are, in the world. Jean-Luc Nancy [8]
points out along the same lines that the image is that
which we can distinguish from the background. Thus,
within the speculative approach, image is not restricted
to the usual visual perception of objects, but is directly
related to systems of relationship within the milieu—to
experience itself.

Things exist as a polymorphic, evolutive and
temporal diversity in a transductive relationship between
the co-existent memory-image of the past, the
perception-image of the present and the invention-image
of the future. The image appears in the directed
interaction between participants and the environment
they are in: it is not just produced by a subject. Rather,
the image produces and develops the subject and allows
it to manifest itself as an immanent function of creation
while being relatively independent from it. We live in a
world of images: they inhabit us while creating our
worlds; they actualize us and virtualize us according to
different realities.

We understand the image not as an individualized
given to be analysed, but as a process of individuation.
The genesis of the image is conceived within a systemic,
cyclic and processual approach where the cycle is made
up of four co-existing phases (Fig. 2):

1) the motor-image

2) the perception-image

3) the mental-image

4) the invention-image

Fig. 2: The four co-existing phases of the image in
Simondon. Source: Andreia Machado Oliveira.

One important aspect to keep in mind is that the
milieu is not a single, homogeneous image. Although the
associated milieu can be seen as a unitary subjective
imagistic process, the milieu is composed of a
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multiplicity of simultaneous subsidiary imagistic
processes at different stages of phasic becoming
interacting imagistically with each other. The associated
milieu is not a pure, singular, homogeneous imagistic
phasing but a multiplicity of co-temporal phases
interacting with each other. Each type of image is
productive of specific results which serve as objective
imagistic raw material towards the production of new
images. Depending on what they do and how they relate
to the type of image being produced, these intermediate
imagistic hybrids go by different names: objects,
motricity of nervous excitation, signs, symbols... And as
will be seen later, these intermediate hybrid images are
the hinges that allow the transition from one phase to the
next—from one level of informing animation to the next.

With the motor-image, the conditions are created for
the adaptation of the living and the non-living elements
to the milieu. Through a constant effect of motor
activity, the image creates an a priori situation for the
future perceptive identification of the object. Motor
movement precedes sensory perception so that for the
stimulus/response to occur, a high level of organisation
is required for the reception of the signs within the
milieu. Hence, it is the image that makes the object
emerge for the subject, and precedes the object itself. It
is the very genetic programming of an organism over its
milieu and what determines its animality. [9]

In order to provide examples of the motor-image, we
offer situations which refer to adaptations to the milieu—
attunements which directly link motricity to instinct. We
know that when babies are born, they initially do not
recognise the figure of their mothers—instead, there’s an
indefinite form which satisfies its motor need for suction
and food. Only later the infant will have the capacity to
recognise the mother figure, the breast object, the nipple,
etc.

Activities  carried out  automatically and
unconsciously, that is, without the intermission of
conscious thought, go through the various senses—the
gustatory, the ocular, the tactile, the olfactory, the
synesthetic—to satisfy motor needs brought on by
instinct as stimulus, as expressive of our animal nature.
Jean-Luc Nancy points out in agreement with Simondon
that “the image is not only visual: it is also musical,
poetic, even tactile, olfactory or gustatory, kinesthetic
and so on”. [10] Imagistic process is not only visual but
is a motricity produced automatically through the senses
functioning together in a pre-human animal response to
the reciprocal co-conditioning of the milieu.

In complexifying the motor-image, we can involve
issues related to art and technology. We bring forth
propositions which put in question the relation between
the natural and the artificial, the human and the non-
human, the structure of bodies and their actions and
connections.

As Latour writes, “Art and nature have merged,
folding into one another and forming a continuous
sensorium”. [11] In the interaction with new
technologies, the body expands its motor structures and
its physical and mental functions. It acquires others

means of feeling, of perceiving, of acting, and of
thinking. For Gianetti, from a post-biological
perspective, what currently “makes sense is no longer the
freedom of ideas, but the freedom of forms: the freedom
to modify and change the body. People assembled by
fragments are post-evolutionary experiments”. [12]

Fig. 3: Ear on Arm, 2006, Stelarc, organic material. Source:
https://commons.wikimedia.org/wiki/File:Stelarc_Extra_Ear E
ar_on_Arm.jpg

For example, when Stelarc (Fig. 3) implants an ear on
his arm, he intends to augment the speed of his body by
linking it to the web, thus producing an-other
analogic/digital body, a self-imposed evolutionary
adaptation. It would be senseless to assert that the digital
milieu would reject the body—so that for Simondon,
there is a biological and technological evolution, without
separating nature and technology. He seeks to attach an
artificial extension or prosthesis to the human body to
posit that

He seeks the extension of the human body by
artificial means, thus positing that our body has become
obsolete in face of contemporary technology. In his work
Ear on Arm (Figure 3) he had a left ear implanted in his
left arm to be enhanced in future surgeries with a
microphone connected to the internet; this makes the
implanted ear an organ with possible public access to
other locations, not only to listen but to transmit sounds
so that, for example, a person living in New York City
can listen in on Stelarc’s locale. Even more audaciously,
the project can be extended by combining a receiver with
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a loudspeaker inside of the mouth; the artist could then
answer calls by speaking into the ear on his arm while
listening to the received call inside his head. If he keeps
his mouth shut he can listen internally, whereas if he
opens his mouth, the sound becomes amplified and
others can listen in. In this way, the Ear on Arm and the
amplifier mouth become organs of the internet.

From the motor-images produced by motricity,
bodies are able to develop sensorialities in relation to the
milieu, which gives rise to the perception-image. As
Massumi writes in Parables of the Virtual (2002)
perception is “real movement, because something has
happened: the body has been capacitated. It’s been
relationally activated”. [13]

Imagistic process is not passive or static when it goes
by unperceived by the subject; it is differential activity
that is constantly emerging and productive. The
perception-image enables the interaction of a subject
with the world, and the object emerges from the
experience as the beginning of a new phasing. But
because the milieu is a multiplicity of subordinate
individuations at various stages and phasings of
becoming, the process is not so linearly straightforward:
intermediary images are produced from the imagistic
interaction of images in different phases. From the action
of signs on the living and the non-living within the
associated milieu, a number of responses will result; the
images will organise themselves progressively as an
effect of difference and repetition within experience. The
perception-image evokes an action with the object, based
on the perception of the milieu’s signs. The object
appears through the perception-image of the signs of the
milieu which in turn become objects. Perception is not an
action of the subject outside and above a milieu which
contains objects, but an effect of non-hierarchical
systemic relations which include subjects, subsidiary
images, objects and milieus, “perception exists between
that which perceives and what is perceived” [14]

The perception arises from this relational process
between things, making explicit that they are always
becoming something in the action of living. A creature’s
perceptions, whether animal, vegetal, human or
technological, “are its actions in their latent states.
Perceptions are possible actions”. [15] And just as an
animal’s  evolutionary adjustments to ecological
imperatives modify their perceptual being, technological
devices are evermore altering our perceptions of the
milieu, influencing the signs contained within
themselves, transforming them, mixing them,
incorporating them through the construction of digital
milieus and hybrid images in interactive installations, of
augmented reality with goggles, tablets, smart phones,
etc. As such, the everyday images that we perceive are
essentially technological images (analog and digital)
which hybridize our experience through imagistic
process.

With experience in telematics, Roy Ascott [16]
speaks about the faculty of post-biological cyber-
perception. Through cyber-perception, we can perceive
our capacity to be outside of our bodies or act out a

mental symbiosis with others in fields which can
articulate our multiple natures, or a new understanding of
non-linear or non-categoreal patterns in rhizomatic
assemblages. It proposes a multiplicity of points of view
and the impermanence of all perception. An intelligent
milieu which responds to our gaze, which sees, hears and
reacts to the same extent that we do. It is an art aimed at
ridding itself of representation in order to become self-
expression and to celebrate the creativity of a distributed
consciousness. While inhabiting cyberspace and virtual
milieus, the artist becomes concerned with the
revelation, with the manifestation of that which until
now had never been seen, heard or lived.

Virtual reality artworks such as Osmose (1995) by
Canadian artist Char Davies, can provide an experience
without contiguity with the referent and with other
spatio-temporal situations. “Whereas early virtual
environments utilised portals that rendered transitions
abrupt, in the image world of Osmose the observer
experiences osmotic transitions from one sphere to the
next, seeing one slowly fade before it amalgamates into
the next”. [17] The viewer enters a state of immersion
within the transformations of the digital landscape and
experiences sensations of lightness, a lack of gravity, and
multidirectional movements. In Osmose a virtual reality
helmet (in those early days), features of 3D computer
graphics and audio that are exploited synesthetically.

Brazilian artist André Parente, in his interactive
installation Figuras na Paisagem (Figures in a
Landscape) (2005), an immersive dispositif called
Visorama that simulates binoculars, except that it shows
digital images of scanned panoramic photographic
landscapes as video and audio. Several images and
soundscapes are activated simultaneously allowing for
the coexistence of various temporalities and spaces.

The mental-image arises in an analogous manner in
relation to the world. Afterwards, the motor images and
perceptual images are mentally organized and
systematized according to an affective-emotional
attunement with the external milieu as memorial process.
As Simondon states, memories consist of images that
have been retained when the situation and the experience
no longer exist. [18] To think memory as imagistic
process with digital technologies requires that we expand
its conception to hybrid or collective memories. We see
this hybridity of collective memories at work in the
Selfiecity project (2014) by Lev Manovich. Together
with Dominikus Baur, Jay Chow, Daniel Goddemeyer,
Nadav Hochman, Moritz Stefaner, Alise Tifentale, and
Mehrdad Yazdani, they have created an interactive web
app for discussing the construction of popular
photographic self-representation in digital visual culture,
for exploring a dataset of 3200 Instagram selfie photos
from five global cities: Bangkok, Berlin, Moscow, New
York, and Sao Paulo, and for proposing other way of
data visualizations. [19]

With the Internet we are faced with collective
memory which is fed continuously from data produced in
various media and shared by certain modes of data
visualizations. And when we speak of nutrition, of
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keeping the beast alive by feeding it, are we not
harkening back to Aristotle’s first divisions of what
constitutes animal life? We make this point in passing in
that these linguistic constructs are also constitutive of
bodies and animate forms, of machinic assemblages
which have a life of their own and which produce their
own ecologies of thought, of being, of existence which
are as animate and full of life as any flesh and blood
animal.

Mental images produce collective symbols which
when saturated generate invention-images. Symbols are
pseudo-objects between the living and the milieu, so that
the symbols is an instrument and medium for invention,
but not an invention in itself. Language can be
understood as an image that is produced in the mental
phase, transducted between the motor-image and the
invention-image. As Serres writes, “That forgotten,
unknown man became a man by speaking, and the word
has moulded his flesh, not only his collective flesh of
exchanges or perception, use or domination, but also and
especially his corporeal flesh”. [20] The invention-image
produces a spatio-temporal imagistic shift within the
environment.

In the video-installation The House (2002), Finnish
video artist Eija-Liisa Ahtila unfolds the symbol of the
house She fabulates the histories contained in the
imagery of the house as if the doors and windows float
within our unconscious without a boundary between
fiction and reality. The house, the artist, the surrounding
landscape, the objects, the wind, the animals invent other
realities. We are just as fragmented as the house and we
come to perceive that there is not only one subjective,
historical house, but on the contrary we live within these
heterogeneous differences. The image is saturated by a
technological montage that plays with the house as a
symbol which opens onto other narratives, to other meta-
stable triggerings which produce invention.

The invention-image is directly related to the
technical and aesthetic invention, where the creative
imagination is the ability to invent technical and
aesthetic objects from the capacity for symbolization and
communication. As Simondon writes, in the very
production of the image, “all objects produced by man
are image-objects which the imagination concretises”.
[21] The aesthetic object is an effect of the activity of
invention, but mainly it is an opening to unforeseen
primitive realities in the sense of an aesthetics of the
senses and the return to the primary phases of the image.
Thus, the invention-image modifies the conditions of its
natural existence. [22] We understand invention as a
mode of human and non-human existence which activate
fluxes of fields through the action of the future on the
present as opening up being to new regimes of images.
The installations developed by the SCIArts group were
based from the start on the idea of the system: for
example, in their MetaCampo project (2010) (Fig. 4), the
system of the artwork-human-milieu interconnects with
what happens inside and outside the gallery. Politics, the
economy, traffic in big cities—any smart system
including humans can be described as a system that

shares similar behaviors or dynamics, and, despite the
particularities and scales, maintain similarities in their
compositions. The artwork-human-milieu system is
inserted into other macro and micro systems, connecting
through transductive links.

Iy W) Y vl fe b

Al R NS
\ WAL P 8 Y )
‘\m . DL ‘A.“ru”" \ /, bl

Fig. 4: Metacampo, 2010, SCIArts group. Source: Carlos
Donaduzzi/SCIArts group

To emphasize the difference between human and
non-human becomes pointless, now that active objects
are increasingly taking the place that was once occupied
by humans. When we speak about the Internet of Things,
Generative or Artificial Intelligence, we need to shift our
anthropocentric understanding and make room for
objects as animate bodies, as living forms of a different
nature.

Thus, Simondon refers to the genesis of the image as
a cycle which does not close on a specific phase or on
itself. The invention-image is not the end of the cycle but
only a phase that is related to the others. “After
invention, which is the fourth phase of the becoming of
images, the cycle starts anew with a fresh anticipation of
the encounter with the object, which in fact can be its
production”. [23] Yet, we need to keep in mind that
individuation is still a complex multiplicity of subsidiary
individuations where even if one phase is dominant, all
four aspects, i.e. the motor-image, the perception-image,
the mental-image and the invention-image, together co-
exist as a meta-stable, simultaneous, co-conditioning,
and inter-dependant ecology of images. Thus, each
individuation has its own singular expression of being, of
perception, of thought which is vehicled through the
temporality implicit in each phase.

Simondon presents concepts of the image that leave
the image open to a process to its own individuation.
Understanding the process of individuation directs us
towards an ontogenesis of being, of individuals and
milieus, of the human and the non-human—towards a
genesis of the image concerned with how things become
rather than what they are or what their final
configuration will be. Thinking in this way can support
art research that adjusts itself over time and comes into
existence just in the process of construction taking shape.
This is a mode of thought which can sustain art research
which modifies over time and enters into the raw process
of matter taking form.
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It is a way to understand experience as a way of
individuation and not as personal experience. Parts of the
spectator, of the artist which remain in the work, of the
work, of the technology enter into the individuation as
full participants in the composition of the associated
milieu. When it comes to experience, these are not the
experiences of individuals but of a process of
individuation that does not focus on what “is”, but on its
emergent becoming. We can refer to this as an
ontogenesis that goes beyond the artwork or the human.
Thus, we consider that the work, the artist, the spectator
and the milieu are a compounded mixt. They compose a
multiplicity of individuations within the habitat as they
actively incorporate parts of the world in an autopoietic
assemblage as an animate becoming-world. We become
contaminated by these images and are entrained and
drawn into the creative milieu of images by the constant
flux, by the rhythm of the milieus, by the mixture of
human and non-human elements.

In these hybrid works, we realize that the images
never cease being analog so as to become digital—since
there is no such dichotomy, since any experience is first
analog before becoming digital. One knows, perceives
and feels analogically with the body. Even with digital
mediation, the body is analog in its manner of
responding to life. One does not react or respond to
possibility through a binarism of 1’s and 0’s, but through
the multiplicity of analog variations for as Massumi
writes, “The analog is process, self-referenced to its own
variations”. [24] It’s not a matter of reducing the digital
to a mere tool, but of potential of the digital milieu to
find itself in the admission that the analog process is
always present. It needs contact with matter—whether it
is light, word, sound, so it can roam around the world.
“Digital technologies have a connection to the potential
and the virtual only through the analog”. [25] When
images appear on the screen, they are recognized through
an analog process, in the same way that we recognize
them on a sheet of paper; we tentatively feel for
configurations, we invoke the imagination, we back-grid
it analogically because “the processing may be digital—
but the analog is the process”. [26] Even if they are
different, the digital requires that it be seen jointly with
the analog. It is a mistake to think that the hands were
amputated by digital experience. On the contrary, they
were expanded by the experience of the entire body.

Within the analog process, the digital expands its
possibilities and “the challenge is to think (and act and
feel and realize) the co-operation of the digital and the
analog, in self-varying continuity”. [27] Thus, we can
detect in various works the challenge of translating
analog experience into the digital, so that one feels more,
hears more, and the possibility of exploring haptic and
synaesthetic sensations is heightened.
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Abstract

The text A Guest + A Host = A Ghost once appeared in
black print on a green wrapper around a candy given out
by Duchamp at an exhibition. This artwork is considered
as a point of departure because of its timely connection
to theurgical performance and occult computing.

The alarming ability of people and
organizations to misappropriate and recolonise wild
configurations and marvelous tactics, condensing them
into a homogenous version for easy digestion, is not to
be overlooked. In this genealogy the act of creating is
defined, like most things in the twentieth-first century,
by acts of consumption.

The artwork from which this paper transcends
epitomizes the notion of a code and cypher key and thus
gives insight into the arcane and ubiquitous nature of
central technologies existing among us (and their
cultural, political and occult substructures). Precisely
relating to the manifold of time in which we exist, this
small monograph, albeit briefly, both critiques and draws
parallels between contemporary computer culture,
performance and arcane cultural practices such as;
cyphers and their simultaneous concurrence and conflict
with present-day modes of expression in contemporary
art forms.

Occult  computing  for  artists: an

introduction.

The text, A Guest + A Host = A Ghost, by Marcel
Duchamp initially appeared in black print on green
tinfoil wrapped around chewy caramel candy (see Figure
01). In 1953, Duchamp stood at the entrance of Galerie
Nina Dausset, Paris, and handed out this candy at
William Copley's opening.[1] Duchamp’s A Guest + A
Host = A Ghost is an obscure work to which very little
commentary or explication has been devoted (Gould
2000). The chewy caramel as symbolic object migrates
across the dividing line that separates artist and audience.
Its consumptive edible form had haptic repercussions for
what an art object means. This emphasis on the ‘post
optical” (Arns 2004) and the paraphernalia associated
with haptic chewy caramel with which the artwork exists
was executed well before relational aesthetics (about
which we will not and simply can not speak anymore
about, in case we die of overconsumption).

Duchamp placed an emphasis on the underlying
speculative performance of the estranged everyday
object in the context of the art gallery space. This
concept of the ‘hacked’ estranged, object (or even more
recently, so called, détournement of graphical search
engines and various other commercial software - think,
tubejaying) has become almost an interminable
derivative, recurring as if on repeat command with
variation, in almost every contemporary art exhibition
since Fountain, the glorious (male) urinal put up for
reappraisal by R. MUTT. Woefully forgotten are the
complex codes in the titles that accompany these works,
bearing  numerous  meanings and  overtones
simultaneously in many languages.

Fig 01 A Guest + A Host = A Ghost Marcel Duchamp. The
remaining wrapper, black print on green tinfoil once wrapped
around a candy. Image: Claire Copley.

Codes are left to distil over centuries, brewing away with
potency, an alchemical function, as background process.
According to Gould (2000) A Guest + A Host = A Ghost
is arguably his most profound work with regard to the
‘reader’. It inspires contemplation by (remote and local)
audiences a deliberately obfuscated work functioning as
cypher. The idea of an active ‘reader’ and therefore
‘writer’ is especially notable in the processes of
consumerism when applied to technology. At the
moment, regular unsuspecting computer users are people
who are relegated into being ‘read’ only ‘users’, denied
the ability to participate in less cursory or ‘writerly’
modes of communication with the digital culture realm.
Read/Write exceeds the so called, unparalleled ‘freedom’
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of typing a status update in standard commercial
Read/Only media (think Facebook, Tumblr, Google+
[your chose of social media here]). Barthes extends
‘writerly’ to have a performative function where the
reader is ‘no longer a consumer, but a producer of the
text’ (1974, p. 4). Furthermore, Lawrence Lessig uses
the terms ‘Read/Write (RW)’ and ‘Read/Only (RO)’ to
describe cultural obstacles when it comes to ones access
to permissions and rights. The former, Read/Write
‘analogy is to the permissions that might attach to a
particular file on a computer. If the user has “RW”
permissions, then he is allowed to both read the file and
make changes to it. If he has “Read/Only” permissions,
he is allowed only to read the file’ (2008, p. 28).
Read/Only he claims is “less practiced in performance, or
amateur creativity, and more comfortable (think: couch)
with simple consumption’ (2008, p. 28). Repetition of
Read/Only tasks makes us seem more like mere scripted
robots or instrumental mechanisms than humans. For
instance, regular (unsuspecting or uncritical) users of
social media outlets could be thought of as guests on a
cruise ship, they do not have to think about navigation
and are in the meantime exploited and controlled beyond
all means within the simple role of they consumer that
they endorse. They are regulated and subject to
surveillance and must play firmly within all rules. In this
way, we can now see how the word consumption has
been restored to its root origin, the Latin consumere
meaning to squander and waste. It must also be noted
that the word consumption was used in the Middle Ages
to describe a terminal disease (tuberculosis), something
threatening that could literally devour you.

For persons who possess an awareness of
technical code, there are alternative user paradigms with
enhanced privacy measures, and for those _who know _
there is also the deep web or darknetz/s, which according
to Lee Brannon (2014), could very well be like “Paris in
the 1920s’. These darknets are a constructed interchange
of forked URL sites and server mirrors; a covert tool for
the implementation and dissemination of data across
numerous servers, with no one centralised location, for
instance the Tor project or Freenet allow such discrete
browsing to take place. These spaces are not indexed by
commercial search engines therefore it is a place to
communicate electronically in relative freedom
(depending on technical competency) where one is able
to freely enact multiple presences, share and carve up
data (returning the modality of the cut-up to its former
status as a weapon against consumption).

02 Self Determinism Vs. Being Spoken

Now that we have well and truly set sail in our pirate
ship from the relative safety of the cruise vessel into the
wild and deep waters of unfathomable darkness, we can
breathe in the magic void of the shell (computer
terminal) and marvelous mess of codes, constellations,
nebulae, interstellar gaps and awesome gullies that can
be found in ones computer console. In the console shell
you feel a tremendous sense of freedom and awareness.
A sense of vertigo arises, perhaps as if you were hanging

from earth upside down on the brink of infinite space.
But as a pirate knows, freedom comes with risk and
responsibility, and can only exist when you have the
ability and sense to acknowledge the rules and then go
beyond that to abandon them.

A\ ‘_

Fig 02 /dev/null Ever wonder where it all goes? #dev/null is a
*nix file where unwanted files are redirected — could be
understood as a very sophisticated 'trash’'[OsX] or ‘recycle
bin'[windows]. Image: Nancy Mauro-Flude.

Command line computing is an expressive
language within a shell console or computer terminal
interface where code is executed. An alternative to the
Graphical User Interfaces (GUI) widely used in
operating systems (OS) such as Windows or Mac based
systems (GNU/Linux uses GUI’s too but has more of a
sophisticated user base that potentially know the
command line). Put simply, the in’s and out’s, codes and
install initiations are often problematic to comprehend
for someone unacquainted with programming. To
entirely reference shell basics, permission groups, types
and *nix command line culture per se, would exceed the
scope of this small introduction.

Let’s take a very brief detour to explicitly
define permission types: r — Read w — Write x — Execute.
This was touched on about already in regard to
Read/Write and Read/Only. Technically these are file
permissions and the shell is merely an interface to
manipulate them. They are not explicit functions of the
shell per se as one can use other languages to manipulate
permissions. For instance, potential assignment operators
are + (plus) and - (minus); these commands tell an
operating system whether to add or remove the specific
permissions. As an example, say | have a file named
HOST_GUEST_GHOST.txt that currently has the
permissions set to _rw_rw_rw, which means that the
owner, group and all users have ‘Read/Write’
permission. The command to change permissions is
'‘chmod. So to set a file to permissions on
HOST_GUEST_GHOST to simply Read/Only, you
would enter this full command line to change
permissions:

#chmod 740 HOST_GUEST_GHOST..txt.

Then to check your computation you write:
#ls —lah.

This shows the permission status of the files: #-
lah, meaning “list all human” readable files in this
directory (this is a more than human realm).
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Fig 03 T. Shirt “Go away or | will replace you with a very
small shell script”. Image: Nancy Mauro-Flude.

A Guest + A Host = A Ghost performs a function with an
equation, a cryptic summoning wrapped up in cyphers.
The structure of Duchamp’s equation A Guest + A Host
= A Ghost is analogous to the command line and when
broken down has three separate components; command,
(+) options and (=) parameters. The options flow on
from the command, and define the parameters the
command should act on.

I will spare the reader too many *nix specifics,
and besides, the terminal in which commands execute
can also be harsh and cursed at times, not unlike the
rough sea, or the raw truth (see figure 05). Instead of
being Read/Only, or even, Read/Writerly, there is also a
notion of being ‘spoken’, where one becomes a medium
and as such not the measure of ones actions entirely. If
we add the conceptual notion of spoken (or re-written),
we are also acknowledging there is more than a
deterministic control to the measure of our actions at
play. Perhaps to be ‘re-written’ or ‘spoken’ is to
surrender oneself to something larger than oneself. This
ritualistic form treats the human being not as the full
source of the action but rather as an ontological vessel.
Put simply, this reveals evidence of other forces at work
that could be _jouissant_ or malign, in which code as a
parable comes to the fore. As we can see in images 2 or
3, instead of hidden in a candy wrapper these
GNU/Linux initiates wear their preferred code on their
T-shirt.

03 A Guest + A Host (+ 127.0.0.1 | local host) =
Ghost

The artwork A Guest + A Host = A Ghost provides a
reflection on what is to be a channel, or a medium for
agency, rather than an individual fully in control of ones
actions. In the host, guest, ghost and unsuspecting visitor
continuum; Duchamp twists the roles of the consumer
and producer, sender and receiver, reader and writer by
subverting the cultural paradigm of the performer,
audience continuum. It is important to note that the
candy may at first travel in the pocket of the
unsuspecting audience who on entering may grab the

candy and place it there for later. In these circumstances
the artwork secures remote access while remaining
undetected.

The host (Duchamp) invites the (unsuspecting)
guest, while an uninvited presence (ghost, or hacker)
comes through the ‘backdoor’. The back door is in
computer science a maintenance or testing tool but also a
clandestine entrance, known to an intimate few, perhaps
deliberately put in place (by someone for good or for
evil/black or white hat) or left by a lazy system
administer or unsuspecting user for a hacker to uncover
and gain access. The slippage of personhood, from guest
to host to ghost, depending on the ‘consumption’ of the
object, and the position of Duchamp as a gatekeeper at
the entrance is a thought provoking play on agency and
the notion of a cypher. Clearly referencing to the Holy
Trinity by obtaining a ‘host” during a Catholic ritual of
communion, from the priest, one achieves closer contact
with the source, the Holy Ghost. A Guest + A Host = A
Ghost is a formulation of instruction, a simple equation
expressed in an intelligible language, which is executed
in accordance with logical and conditional patterns.
Once interpreted (read) and executed (written), it does
not give rise to a definite result, instead the cypher
encourages sumptuous play, in its performance of code,
that takes pleasure in re-writing the existence of an
object of candy as paraphernalia, and the oral gesture of
chewing as another way to be spoken.

Another speculation is that perhaps if Duchamp
were with us today, is that he might have added a further
equation:

A Guest + A Host (+ 127.0.0.1 | local host) = Ghost.

It is not so outrageous to claim that he may very well be
with us now simultaneously speaking through us reading
this monograph.

Whatever the case if we for a moment assume
that Duchamp is a Dantesque (grey hat) type hacker (the
preferred one for this author), in GNU/Linux (*nix)
terms, in this equation the artwork extends and channels
or pipes (|) the Ghost through 127.0.0.1, also referred to
as ‘localhost’, an IP address. A webserver is a process
that requires an IP address and runs on a personal
computer. A common saying in hacker culture is
“There's no place like 127.0.0.1’ (home)’, a play on the
chant, ‘There is no place like home’ (an incantation
prayer by Dorothy from Wizard of Oz who, by clicking
her heels together three times and repeating these magic
words, executes a code —a perfect example of a speech
act —and is magically transported home to safety).[2]

04 Performances by Coders

Now we are coasting along the deep and choppy waters,
let us consider for a moment the notion of performance
as a magical act —in particular the performance by
Richard Stallman, the founder of the Free Software
Foundation whose alter ego St IGNUCcius often manifests
at the end of his lectures (see Figure 4). Initially,
Stallman  pragmatically and fluently relates a
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genealogy/nativity-type story about the GNU system,
explaining how Linux is one of its kernels, underscoring
the fact that the media have locked onto the term Linux
but have neglected to acknowledge that the system
should instead be called GNU/Linux.[3] The audience is
presented with technical facts, evidence and a variety of
opinions, which expound how:

GNU is a longstanding project developing and
advocating for access to source code and creation of free
operating system tools;

Linux, a kernel developed by Linus Torvalds, was the
last missing piece; and

There are numerous similarities between Unix and Linux
systems but they should not be conflated — for instance,
apparently one is required by law to write *nix, instead
of UNIX because the latter is trademarked.[4]

Included in Stallman’s monologue is a
description how Emacs (a programmable lineage of text
editors and extensions he has written) became a way of
life, bordering on a religion, as well as one of the most
powerful computer tools.

Stallman ends this talk by turning his back to
the audience, donning a cloak and headdress, and then
revolving back to face the crowd as the smiling St
IGNUcius. He then begins to sing the free software song:

“Join us now and share the software;
You'll be free, hackers, you'll be free.
software;

Join us now and share the
You'll be free, hackers, you'll be free...”[5]

Fig 04 Stallman as St IGNUcius. Photo: Wikimedia commons.

‘l am St. IGNUcius of the Church of Emacs and | bless
your computer, my child. Long may you run.’~ St.
IGNUcius on an AMDG64. This text is performed by
Richard Stallman, in this mystical act it he discusses his
accouterments, ‘That is no computer disk, that is my halo
—but it was a disk platter in a former life. No information
is available about what kind of computer it came from or
what data was stored on it. However, you can rest
assured that no non-free software is readable from it
today’.[6]

This dialogical satire of St IGNUcius the
performance by Stallman (pictured in Figure 04) usually
concludes the serious part of his lecture concerning how
the GNU operating system developed by his frustration
of not being able to fix his own printer, as he was locked
out, unable access to the printer driver code. How GNU,
the free operating system tools are typically used
together with the Linux Kkernel but hardly ever
acknowledged by the wider community as GNU/Linux,
people just say Linux. Further he explains the calamity
of how these licensed products have been taken up by
some of the very kinds of organisations that lock users
into being consumers and have restrictive copyrights
about their content and end-products (e.g. multinational
companies, the military and the entertainment

industries).
Before the current wave of international
surveillance  scandals,  contemporary  electronic

movements (anonymous, darknets and cypherpunk
communities) and related computer sub-cultures had
been obscure in popular culture. Accomplished hackers
sought anonymity for many personal and political
reasons. In general, they avoided celebrity. The recent
Snowden global surveillance revelations may have
temporarily masked the fact that espionage, surveillance
and control is not new, although the scale and depth of
its mechanisation is unprecedented.

Forebear, Elizabethan occult
magician/polymath John Dee’s cypher system of mirrors
for remote communication was implemented for the
British Naval command, concurrently his purportedly
transcendental ability to connect with elementals and
ghosts in the ether and his large influence on occult
thought is also well documented. Therefore we can see
in this small example of how cyphers and their coded
implementations fall vertically across genres and time;
and hence, how the activities of these obstinate
characters and their consequent exposeés have been
exploited.

Stallman seems to have an alter ego, not just as
seen in his transformation into St IGNUcius, but also in
the very manner he conducts himself; wearing no shoes
in formal university settings and surrounded by a
entourage of Eastern European women who sell Free
Software Foundation merchandise and give away
propaganda stickers. Stallman imbues his words and
actions with an authority all of his own, transforming
himself into an agent provocateur working outside
(some) conventions. The romantic performance of the
heroic outsider artist or rebel figure relates to many free
culture advocates, such as WikiLeaks’” main
representative Julian Assange. For instance, Assange is
now a common household name even though his site
itself runs on the anonymising Tor network [a.k.a
darknetz]. We see magazines like Rolling Stone
featuring articles on hackers as if they are the new genre
of rock star.[7]

For the purposes of this introduction, the
important components are the performance of code, the
hacker, and how these slot into the advocation of a free
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software code base which functions as a dynamic open
repository (perhaps even a deep vault) for people (who
know how) to extend upon it.[8] Barbara Maria Stafford
reflects upon the recurrent idea of the ‘digital magoi’ and
their ability to be “in direct contact with code’ (Stafford
2008). Also, the research of Florian Cramer argues that
‘Information as a code that executes into political action
and into utopia existed before the Free Software
movement. It was central to...the original 1614
Rosicrucian manifesto Fama Fraternitatis’ (1998, p. 51).
We can draw similarities between the occultism, the free
software movement and the philosophers of the
reformation who were protesting—among other things—
the authority of the priestly hierarchy as the sole
interface to God, and who demanded that everybody be
able to read the bible (source code) in order to establish
their own relationship with Him.

05 User insisted too much, dying badly

Authorship and acknowledgement of prior or existing art
is not new, but has been brought to prominence through
the twentieth century corporatization of techné (creative
industries). Thanks to that the upper middle class are
now even able to purchase hardcore from online band
merch, dissidence from the tattoo parlor, activism from
Greenpeace and feminism via Chanel.[9] However it is
the discussion of where people draw the line in
acknowledging technical contributions to an artwork that
is the pertinent topic, for instance, designers or artists
who never acknowledge the coders’ contribution. In
principle, the tools of free software remove the stern
barrier between software wusers and developers
(Read/Only) as the software’s source code is made
available for users to modify and extend. It delightfully
and undoubtedly becomes exposed to idiosyncratic
configurations in a process often termed ‘forking' (in
version control systems such as GIThub, a shared code
repository). But it is vital to share not only the source of
the concept and/or code, but also the genealogies,
histories, traditions and philosophies that play out in this
collaborative field.

The ramifications of the free software
movement for me as an artist is that I’m able to both
acknowledge, build on and respect another person's
work. This is not to say that | ruthlessly mine my lover,
mentor’s (...place intimate role here) deep thoughts and
show them in an exhibition premise at a much later date,
or that 1 overtly discuss on social media the
considerations of someone else, as if my own. To instead
acknowledge that one is influenced throws individual
authorship into high relief.

Of Stallman’s GNU Manifesto, Aymeric
Mansoux writes ‘Looking at the text itself, we can see
that the tone and the writing style used by Stallman make
the GNU Manifesto closer to an art manifesto, than to
yet another programmer's rant or technical guideline’
(Mansoux 2011). The way in which the ‘legal system has
had to deal with collaboration in its management of
difference within the aesthetic and information economy
is suggestive of a path applicable to other new and

immaterial forms of production’, in which Mansoux's
text My Lawyer is an Artist (2011) articulates a concise
position for the artistic decision to choose an alternative
to standard copyright and licenses for artwork.

The individual that gave his or her name to a
discovery did not create or discover it all ex nihilo;
rather, he or she was the one who brought together many
separate streams. Source code contributes to a larger
body of knowledge for people to acknowledge, extend
and tweak to their personal disposition; the beauty of it is
that it allows for complexity.

Fig. 05 A typical computer console. IMAGE: Nancy Mauro-
Flude.

If we wormhole back in time to the publication of the
first ‘How To’ manuals, or ‘machine books’, the
necessity for idiosyncratic custom builds was discussed
in the seventeenth century. Jan Lazardzig highlights how
these early ‘how to’ manuals, or ‘machine books’
emphasise the Readerly/Writerly activities of the
machines, quoting the ingenuous engineer Heinrich
Zeising, for the general social body:

‘...emphasizing and explaining the technical
apparatus. This pointing gesture...collapses the role of
the viewer in the picture with that of the viewer in front
of the picture: ‘I hope to please every refined person who
looks carefully at these machines and reads their
principles and properties. The gentle reader is truly
considered... the most blissful person since he can
benefit from these inventions for his own purpose with
ease and free from worries’ (Lazardzig 2008, p.158).

Here we see how the seventeenth century
engineer Zeising thinks it is worthwhile to have a
Read/Write mode. That is, to able to acknowledge, and
then copy, an invention and in so doing, gain an
understanding of how its creator thought and felt, while
always bringing in one’s own idiosyncrasies and vision,
in the understanding that all these efforts are related and
have a larger common purpose.

As artists, programmers and/or users in a
networked community with we are always faced with
our own necessary processes of self-discovery, which,
for regular users of computers, should also entail finding
out how operating systems work, and how to discover a
computer’s internal system, language and power. What is
truly of deeper interest to me are the ongoing
connections with the occult.
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Although these propositions are radical, in
practice Free Software and Open Source are not entirely
progressive movements, as always, there is social
stratification of class, gender and race to navigate. Jaron
Lanier contends that: ‘Even though the open-source
movement has a stinging counter cultural rhetoric, it has
in practice been a conservative force’ (2010, p. 125).
While Lanier’s point may be accurate, he neglects to
take into account how the movement’s innovation has
flourished elsewhere as a social and economic process.
The GNU/Linux Free Software Foundation campaigns
for computer users’ freedom to cooperate and control
their own computing conduct. There is an argument that
open source software principles of ‘freedom of
information’ and ‘universal interoperability of systems’
(open standards) are more valued than the principle of
‘knowledge sharing’ passionately emphasised by the
Free Software Foundation. The former includes the
latter, but the latter inevitably does not include the
former. With its eclectic combination of earnestness and
missionary zeal, Stallman’s Saint IGNUcius's act is a
radical manifestation of this philosophical connection
between performance and occult, of technocentrism and
the often-intangible nature of software development.

The dilemma is not that it is proprietary
software (closed to the source) being used to program the
computer (some proprietary applications are open source
and cost money) it is rather an ethical, and arguably, a
spiritual issue. When the source code is both copyrighted
and closed, a problematic situation arises; the user may
be unable to modify the software to his or her needs or
acknowledge the source. We need to be in direct contact
with the source code, lest we may die of thirst. We are
not the measure of our actions, not entirely, so in the end
it depends on how one would prefer to be ‘spoken’ by
mercantile forces or by something quenching, vast and
incomprehensible. It is unfortunate that many of us have
lost an inner sense of the mystical (which lies outside of
the consumer standard). Perhaps artists today must first
restore their sense of the spiritual, for without that
nothing matters anyhow.
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writes ...l used the term "*nix" to denote Unix, or more
precisely Unix-like operating systems, this is due to the fact
that "Unix" is a trademark, and as such cannot be used in this
way. However, as the operating systems we are discussing owe

their historical roots to AT&T's "Unix", we will describe them
generically as "*nix" “ (2004).

5. Richard Stallman website, viewed 12 December 2013, <
http://www.gnu.org/music/free-software-song.html>.

6. Richard Stallman website, St IGNUcius, Viewed 12
December 2013, <http://stallman.org/saint.htmI>.

7. This is quite diverse and one could claim in fact the ‘Hacker’
is the new celebrity which can be comprehended seen in
diverse Mass Media coverage from respected computer
magazine Wired, or popular culture arbiter Rolling Stone, to
more vernacular publications for instance Mirror UK. See
Quinn Norton, (2012); Rich, N 2010, ‘The American
Wikileaks Hacker: Jacob Appelbaum fights repressive regimes
around the world - including his own’, in Rolling Stone’, 15
December 2010, viewed December 2 2013,
<http://www.rollingstone.com/culture/news/meet-the-
american-hacker-behind-wikileaks-20101201>, Pisa, N 2013,
‘Julian Assange dubbed Rockstar of the Year by Italy's Rolling
Stone’, Daily Mail 2010, viewed January 10 2013,
<http://www.dailymail.co.uk/news/article-1338566/Julian-
Assange-dubbed-Rockstar-Year-Italys-Rolling-
Stone.html#ixzz2h6Hx47yv>.

8. Richard Stallman states ‘Some people don't realize that Saint
IGNUCcius is Saint IGNUcius's way of not taking himself too
seriously. Therefore, Warning: taking the Church of Emacs (or
any church) too seriously may be hazardous to your health.’
Viewed 10 September 2013, <http://stallman.org/saint.html>.
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Abstract

This paper presents the first qualitative user study focusing on
composers’ experiences in working with musical robots.
Increasingly complicated mechatronic musical instruments
have resulted in an increasing number of expressive
affordances exposed to users. As the mechatronic instruments
grow more complicated, they potentially become more difficult
to use, necessitating some form of mapping scheme. This paper
seeks to evaluate the mapping schemes employed by a number
of parametrically-rich musical robots (including a two
mechatronic chordophones, a mechatronic harmonium, and a
high degree-of-freedom mechatronic drum player). The user
study’s findings indicate that multiple mappings must be made
available for each instrument, allowing for both rapid
compositional prototyping and for finer-grained control over
musical nuance of these electronic artworks.

Introduction

Recent years have seen the emergence of increasingly
complicated musical robots. Such mechatronic/electronic
artworks expose more expressive parameters to
composers, allowing them to explore new composition
techniques, timbres, and other nuances that would have
been impossible with earlier systems. New challenges
emerge as the systems increase in complexity: the
parametrically-rich instruments run the risk of presenting
users with a confusing array of options, allowing for
precise control but potentially unintuitive mapping
schemes.

This challenge of making a parametrically-dense
device into an expressive instrument is not limited to
musical robots. Dobrian and Koppelman, in [1], describe
the dilemma facing designers of new musical
instruments and interfaces: “It is one thing to create a
controller with simple mappings that even a novice can
use with satisfying results without training... but it is
quite another to develop an instrument that provides
maximal control, diversity, and efficiency, in order to
best enable expression by a skilled user.”

Ajay Kapur
California Institute of the Arts
ajay@karmetik.com

Fig 1. The ensemble of mechatronic instruments employed in
the user study. Instruments, clockwise from upper right:
Mechbass, Nudge, Swivel 2, Kritaanjli

In recent years, the authors have created an ensemble
of musical robots equipped with relatively high degrees
of freedom. Such degrees of freedom allow for precise
control over musical outcomes but, as mentioned, can
prove time-consuming to work with in a compositional
or improvisational setting. A key focus of the work
presented in this paper is to explore the effectiveness of
the parametric mapping schemes chosen for the authors’
instruments. To this end, a user study has been
conducted to examine users’ interactions with the
mappings: questions were asked of the users regarding
their opinions and experiences with the mapping
schemes. Additionally, the user study examined the
differences in users’ perceived expressive control over
two similar musical robotic systems equipped with
different levels of mapping abstraction.

In addition to exploring the effectiveness of the map-
ping schemes employed in the authors’ ensemble of
musical robots, the user study was intended to gain
insight into what musical robot parameters users felt
most afforded expressive use. With knowledge of what
parameters were deemed most expressively interesting
by the users involved in the user study, future expressive
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mechatronic instruments may be equipped with these
parameters.

This paper begins with an overview of related works,
focusing on other notable musical robots that
demonstrate innovative means of expressive control.
After reviewing related works, the ensemble of robots
employed in the user study (shown in Figure 1) is
introduced. Next, the design and coordination of the user
study are presented, followed by an exposition of the
user study’s findings. The article closes with an
extensive conclusions section, detailing the musical and
engineering implications of the user study’s findings.

As the first formalized user study of composition and
use of musical robots, this paper seeks to establish a
trend in the musical robotics literature away from papers
limited to technical details and quantitative
characterizations and toward a paradigm of collaboration
with composers and musicians. The community of
mechatronic instrument builders will benefit from close
interactions and iterative workflows wherein end users
are part of the cycle of research and development.

Related Works

Before conducting the research detailed in this paper, a
number of prior mechatronic instrument ensembles were
reviewed, allowing the authors to gain insight into
existing mapping schemes and means of composing for
arrays of robotic instruments. Additionally, prior
evaluations of musical robots were examined; findings
are reported below.

Notable Musical Robot Ensembles

While there are many notable examples of individual
musical robots (such as those presented in [2], [3]), and
[4]), there are fewer examples of collected ensembles of
mechatronic instruments intended for compositional,
improvisational, and installation use.

One of the earliest ensembles of mechatronic
instruments is that of the Logos Foundation [5].
Founded by Godfried-Willem Raes, the Logos
Foundation consists of an array of numerous
mechatronic instruments. An examination of the
compositional use of the robots in the Logos Foundation
played a key role in the design of the user study
presented in this paper. Musical roboticist Eric Singer is
a more recent innovator in musical robotic
ensembles [6]; Singer’s use of the robots as a cohesive
ensemble was an inspiration to the authors of this paper.
Finally, co-author Ajay Kapur’s KarmetiK Machine
Orchestra [7] ensemble served as a predecessor to the
ensemble presented below.

Notably, many of the aforementioned ensembles
consist largely of relatively low-degree-of-freedom
instruments. The relative simplicity of individual
instruments greatly simplifies the act of interfacing with

them. As noted in Section 1, an increase in available
“expressive” parameters results in an increase in
complexity of use, making such systems benefit from
careful consideration of mapping schemes and, as
presented below, user studies.

Evaluations of Musical Robots

A number of quantitative evaluations and
characterisations of musical robots have appeared in the
literature. Such quantitative analyses allow other
roboticists to study the performance of an instrument.
Further, they allow composers to understand the
capabilities of an instrument prior to using it, permitting
some degree of offline composition to occur. The
quantitative evaluations typically contain details about
subassembly performance, including drum strike rate,
portamento speed, and other metrics. Kapur’s per-
cussion system evaluation [8], along with Richard
Vindriis’s chordophone evaluations [9] and Jason Long’s
percussion system overview [10] are examples of such
quantitative research. Additionally, Weinberg includes
some quantitative performance data in his documentation
[11].

While such quantitative data forms an important part
of any evaluation and characterization of a mechatronic
instrument, the authors feel that a musical robot should
benefit from qualitative evaluations as well. Such
qualitative evaluations are best conducted in the form of
a user study such as the one presented below.

The Robotic Instruments

The authors’ musical mechatronic ensemble consists of a
number of instruments, each designed with the intention
of providing more parameters and degrees of freedom
than is typical of similar mechatronic instruments. An
understanding of the functionality and behavior of these
instruments is helpful when reviewing the user study’s
findings. The following subsections detail the
instruments and the means by which each parameter may
be controlled.

MechBass

Built by collaborator James McVay, MechBass (shown
in Figure 2 and detailed in [12]) is a modular 4-stringed
mechatronic chordophone equipped with bass guitar
ings. Eric Singer’s GuitarBot was a key inspiration for
MechBass, which was built with the intention of
allowing more parameters for expressive control than
GuitarBot. Each of the four single-string modules on
MechBass is equipped with a stepper motor-based linear
positioning subassembly that slides a clamping
mechanism along the string’s length. The clamp’s
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Fig 2. The four string modules of MechBass.

position affects the vibratory length of the module’s
string. After the clamp is positioned, a rotary pickwheel
spins, bringing one of its picks into contact with the
string. The pick intensity may be adjusted by raising and
lowering the pickwheel with a motorized cam. The
string’s vibrations are then transduced with an attached
optical pickup and are ready for further signal processing
and amplification.

MechBass features a high-level mapping scheme,
allowing simple commands to result in multiple actuator
actions. Upon receipt of a MIDI NoteOn message, the
string clamping mechanism is positioned according to
the MIDI message’s pitch. After the string is clamped,
the pickwheel is raised to a height corresponding to the
message’s velocity, at which point the pickwheel rotates
and excites the string. Upon receipt of a MIDI NoteOff
message, the module’s damper presses against the string
and the clamp releases the string. While other
instruments in the ensemble feature a more one-to-one
mapping scheme, MechBass’s one-to-many scheme was
chosen to allow for rapid musical prototyping. This
scheme is compared against “lower-level” scheme of the
Swivel 2 system in Section 5.

Swivel 2

Swivel 2, shown in Figure 3, is a mechatronic
chordophone consisting of six string-playing modules
equipped with guitar strings. Each module is equipped
with a microcontroller configured to respond to MIDI
commands. Described in more detail in [13], every
Swivel 2 module features a rotary pitch-shifting
mechanism, allowing for rapid note transitions and
portamento events. The pitch-shifting mechanism is
rotated by a servomotor in a plane parallel to the string
and may be clamped against the string by a second
servomotor. Two more servomotors are used for string
picking and damping.

Fig 3. Swivel 2, equipped with six string-playing modules.

While MechBass uses a high-level one-to-many
mapping scheme, a one-to-one mapping scheme is used
on Swivel 2. Each actuator is configured to respond to a
different MIDI control change (CC) message (outlined in
detail in [13]), allowing composers to use the 7-bit
resolution of the actuators’ CC messages to achieve
relatively fine-grained user-defined control over the
actuators. A key goal of the user study presented below
is to evaluate the compositional implications of a
parametrically-rich mechatronic instrument (such as
Swivel 2) equipped with a “low-level” scheme against
one equipped with a “high-level” scheme (such as
MechBass). User study responses to this issue may then
be used to dictate future mechatronic chordophone
mapping schemes.

Kritaanjli

In addition to the mechatronic chordophones described
above, the authors’ ensemble of musical robots includes
Kritaanjli, a mechatronically-augmented harmonium.
Kritaanjli (shown in Figure 4 and described in detail in
[14]) consists of a human-playable harmonium coupled
to a mechatronic assembly. The harmonium used in
Kritaanjli is a small reed organ with a hand-pumped
bellows. The mechatronic assembly consists of an array
of solenoid actuators and a bellows-pumping mechanism
as well as communications and control electronics.
Kritaanjli is equipped with a microcontroller
programmed with HIDUINO [15], allowing the actuators
to respond to incoming MIDI messages sent from a host
over USB. As a keyboard instrument, Kritaanjli’s
solenoid key playing array maps relatively well to the
piano roll MIDI sequencing paradigm common in digital
audio workstations. Each solenoid responds to a NoteOn
MIDI message whose pitch corresponds to the
harmonium’s  keyboard  pitch.  Controlling the
harmonium’s bellows required a less obvious MIDI
mapping: the bellows pumping motor responds to a
MIDI CC value that sets the motor’s rotational velocity.
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Fig 4. Kritaanjli, a mechatronically-augmented harmonium.

Kritannjli was included in the user study to resolve
questions regarding the ease of use of the bellows
pumping speed parameters (and whether a higher-level
mapping scheme would be of use). It was hoped that
responses to these questions could provide guidance in
future decisions about wuser control schemes for
keyboard-based mechatronic instruments.

Nudge

The final instrument in the ensemble of musical robots is
Nudge, a mechatronic drum player. Nudge, shown in
Fig- ure 5 and detailed in [16], is a solenoid-powered
drum beater capable of rotating and changing the at-rest
height of its drum. The decision to include the rotating
base and variable at-rest height was made in order to
expose additional parameters to composers. The rotary
turntable allows the solenoid drum beater to be rotated
through an arc, striking multiple positions on one or
more drums. The variable at- rest height consists of a
servo-operated cam that changes the height to which the
drumstick returns after a strike event. This allows the
drumstick to be used for very rapid playing events (if the
at-rest height is close to the drum head) or slower, more
powerful strikes (if the at-rest height is further from the
drum head).

Similarly to Swivel 2 (discussed in Section 3.2),
Nudge features a one-to-one mapping scheme. In this
scheme, each actuator has an accompanying MIDI
parameter, allowing users to manually fine-tune the
performance of the drum with the use of any MIDI
output device. While it shares a one-to-one mapping
scheme with Swivel 2, Nudge contains far fewer
parameters. In the course of the user study, the question
as to whether a one-to-one scheme is more appropriate
for a lower-degree-of-freedom system than for a higher-
degree-of-freedom system (such as Swivel 2) was raised
and is discussed below, in Section 5.

Fig 5. Nudge, a mechatronic drum beater.

User Study Design

The first step in gaining qualitative use input on the
mechatronic instruments presented in Section 3 was to
identify the “target audience” for the instruments. From
such a sampling frame, representative members could be
selected for participation in user-based research. To
determine the target users, an informal survey of the
demographic makeups of three prior mechatronic
instrument ensembles was conducted: of the KarmetiK
Machine Orchestra’s seven founding members, all were
familiar with electronic music composition tools such as
DAW software and MIDI interfaces [7]. Similarly, the
seven founding members of Ensemble Robot possess
music and engineering experiencel. Finally, each of the
eight “composer, programmer” musicians currently
involved in the longstanding Logos Foundation’s Man
and Machine robot ensemble have experience with
electroacoustic and synthetic composition techniques in
addition to their work with the Foundation’s mechatronic
instruments. While much future work could focus upon
simplifying the process by which those unfamiliar with
such techniques may interface with mechatronic
instruments, it was decided that users with similar
backgrounds to those in the aforementioned ensembles
would be invited to participate in the user study.

After choosing to invite eight musicians familiar with
electroacoustic composition techniques to evaluate the
mechatronic instruments, the number of users to involve
in the study was decided. A purposive sampling
technique was used: eight participants familiar with the
aforementioned  compositional and  musicianship
techniques were invited to evaluate the robots. Such
purposeful sampling techniques were deemed acceptable
given the skillset desired for participants.

The survey is divided into nine steps intended to
follow a user’s progress from first connection to the
robots’ communications buses through to the use of the
robots’ parameters. In the first step, study participants
are asked a number of questions relating to their prior
experience with the technology employed in the user
study. Participants are then asked to connect to the robots
from a client computer; after doing so, they are asked a
number of questions regarding the connection process.
Once connected to the robots (as shown in Figure 6),
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participants are asked to use the Ableton Live DAW to
instruct Nudge to strike a drum. After gaining some
familiarity with the means by which the instruments are
addressed with the DAW, study participants are invited
to create a melody and pattern with the instruments,
using all available parameters (which are provided to
them via printed documentation). After creating a
melody and pattern, they are instructed to answer a
number of questions about their experiences with the
expressive parameters. Finally, a number of general
questions about the robot ensemble are asked to
participants. Through these survey questions, the
overarching questions that motivated the user study may
be addressed: users experiences with the robots and their
opinions on the role of one-to-one versus one-to-many
parametric mappings with musical robots, as well as the
robot parameters that electroacoustic musicians find
inspiring and expressive.

Interfacing technology and music software with which
all study participants were familiar are used for the user
study. As conducted, study participants addressed the
robots with a MacBook Pro laptop running Ableton Live
9 DAW soft- ware. Highlighted findings from the user
study are presented in the following section. See
Appendix C in [17] for verbatim user study responses.

User Study Findings

This section presents the findings of the user study, first
highlighting the robots’ expressivity and ease of use and
then presenting the participants discussions of the robots’
most expressive parameters.

Expressivity and Ease of Use

The debate between ease of use and parametric richness
is an old one in the literature of new musical interface
design. While researcher Perry Cook argues in favor of
simplicity and ease of use [18], Sile O’Modhrain in [19]
presents the case for more open-ended control of
interfaces: “...a designer may also wish to leave room in
their design for a skilled player to explore the ‘corners’
of an instrument’s sound space, much as a skilled
violinist can exploit extended playing technique that
expands the range of bowing and fingering gestures.”

While this debate about ease of use versus access to an
instrument’s “corners” centers on digital input interfaces,
the question of expressivity can be applied similarly to
mechatronic instruments. To go toward answering this
question as applied to musical robots, study participants
were asked to interface first with MechBass, whose one-
to-many parametric mapping allows for rapid note-
playing events. After interfacing with MechBass,
participants were asked to use Swivel 2, whose one-to-
one mapping allows for independent control over note
pitch, damping, pressure on the string, and picking.

After playing both instruments, study participants
were invited to compare their experiences, being asked

whether “... Swivel 2 [would] have been easier to use if it
was more like MechBass,” and whether “Swivel 2
[would have been] as ‘expressive’ if it was more like
MechBass.” While users found MechBass easier to use,
with two users describing it as “very responsive,” many
agreed that Swivel afforded more expressive control.
One user felt that Swivel 2 would be “easier to get going
quickly but less expressive” if configured more like
MechBass. A second user’s comments were similar,
sawing that Swivel 2 would be “easier to use, but

not as expressive.”

To address this dichotomy between MechBass and
Swivel 2, one user suggested implementing multiple
mappings for each instrument: “I like the level of control
in Swivel, but | also like the ease of MechBass.
Implement a hybrid...” Another participant advocated for
different modes for different composition styles, arguing
that Swivel 2 “would benefit from condensed
commands” but that “both ways of controlling it would
aid different composition techniques.”

Some users proposed a second way of addressing the
problem of expressivity versus compositional ease-of-
use for mechatronic instruments, pointing to the
development of new input devices to allow for users to
more quickly interface with robotic instruments. One
participant noted that the DAW served as an adequate
interface for offline composition, but would have
preferred a “MIDI keyboard” for Kritaanjli or a “custom-
designed interface” for Swivel 2. Workers in the field of
musical robotics have noted this need. While Ajay Kapur
and others have pioneered such input techniques (as
described in [20]), there remains a need for custom
software and hardware interfaces for parametrically-rich
instruments such as those presented in this paper.

Based on the findings from the user study, one form of
mapping that can enhance both ease of use and musical
expressivity is that of self-tuning for chordophones and
other instruments. To determine whether to develop a
self-tuning system, study participants were asked
whether “Swivel 2 would be easier to use if it had the
ability to tune itself.” Such self-tuning is similar to the
other mapping schemes discussed above, taking in a
user’s input and mapping it to a related output value.
Many participants indicated that the ability for a robot to
self-tune would increase not only the instrument’s ease
of use but also its expressivity: one user mentioned that
such self-tuning would make playing “Western scales
[and] temperment” easier, while expressing interest in
the addition of non-western tuning schemes to the
instrument, stating that “some JI [just intonation] tunings
would be interesting.” Further, users expressed a desire
for additional pitch feedback when using Swivel 2. This
interest among participants in the study led to the
development of a self-tuning scheme for Swivel 2,
presented in [21].
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Expressive Parameters

Another goal of the user study was to gain insight into
what kinds of parameters users found to be expressive.
Such insight will help to ensure that these parameters are
made available on future mechatronic instruments (and,
if possible, added to existent instruments).

Many study participants equated continuous control
with expressivity: parameters capable of being adjusted
through a continuous range of values (rather than those
only able to be switched on or off) were named by
participants as the instruments’ most expressive. One
user of Swivel 2 noted that the continuous parameters of
“balance and pitch-bend were particularly fun to
manipulate.” A second user indicated that the
instruments’ ability to adjust their output velocities was
“most expressive,” stating that “velocity control through
all of the instruments seems to be one of the most
important [parameters]. This [keeps] them from
sounding monotonous and allows for more nuanced
interaction between the instruments.” Additionally, one
user stated that “all of the dynamic controls” were the
most expressive parts of the instruments: “Because these
parameters provide a user with full control over the
instrument, [they allow for] a variety of timbral results.”

Study participants’ preferences for pseudo-continuous
parameters over those capable only of what one user
described as highly quantized “step”-style modulation
goes toward validating the design goals of the
instruments included in the study’s ensemble:
parametrically-rich instruments with many degrees of
expression-affording freedom. Where many previous
percussion systems allow for only a single degree of
continuous control, Nudge allows for continuous control
over strike actuation length, actuation intensity, and
drumstick position. Similarly, Swivel 2 allows not only
for continuously-adjustable portamento events, but also
for continuously variable damper and pitch-shifter
pressure. Kritaanjli and MechBass allow for adjustable
output dynamics through variable pumping speed and
adjustable pickwheel height, respectively.

Conclusions

An examination of the findings of the user study allow
for a number of conclusions to be drawn. These findings
can be retroactively applied to the instruments included
in this study’s featured ensemble of mechatronic
instruments or applied to future mechatronic instruments.

Many participants in the user study indicated a desire
to use dedicated purpose-built human-to-robot interfaces
for interacting with the mechatronic instruments. Such
interfaces (including the eSitar used by Ajay Kapur and
Curtis Bahn [7]) have been developed in part for use
with lower- degrees-of-freedom instruments; the findings
of this user study reveal a need for related interfaces for
the parametrically-rich instruments likely to appear in
greater numbers in future years.

In addition to indicating a desire among users for
dedicated interfaces, the user study revealed participants’
desires for multiple mappings on mechatronic
instruments. For certain contexts, these mappings can be
configured to allow one-to-one mappings for precision
“low-level” control of the instruments’ actuators. In
other contexts, however, higher-level “one-to-many”
mappings should be developed for rapid sketching of
musical ideas. While such multiple mapping schemes
should prove simple to implement (either on the
instrument’s firmware or through the use of an
abstraction scheme on the composer’s personal
computer), a need is seen to go one step further: the
high-level and low-level schemes should ideally be
easily accessible from one another, allowing a composer
to “sketch” at a high level before switching to lower-
level controls for further nuance.

Finally, study findings showed that users preferred the
instruments’ parameter ranges to be restricted to values
resulting in musically-sensible output events. On Nudge,
for example, the turntable’s default mapping allows the
drumstick to be rotated past the edges of the drum used
in the user study. This setting was chosen to allow for
easy deployment of larger (or multiple) percussive
objects. However, users found it easy to unintentionally
rotate the drumstick beyond the drumhead; restricting
this range to immediately-relevant values could reduce
confusion among non-expert users. In response to these
findings, the robots’ workspace limits have been
configured to allow for easy MIDI-defined
reconfigurability. Such on-the-fly constraint definition
could allow for composition or composer-specific
functionality of a particular mechatronic instrument.

While the findings of this user study support the
argument that increasing a mechatronic instrument’s
parametric density results in an increase in its
expressivity, it also shows that the act of interfacing with
musical robots becomes more complicated as the robots
become more parametrically rich. It appears that Nudge
was about as parametrically- dense as users found
workable; denser instruments (such as Swivel 2 or
MechBass) require some form of streamlining to the user
experience. Ignoring this need for streamlining the user
experience on very high-degree-of-freedom mechatronic
instruments appears to result in an overly-low level
composition experience, requiring users to spend much
time manipulating relatively insignificant parameters.
The steps already taken to simplify the means of
interfacing with the robots (including the development of
one-to-many mappings for MechBass) met with
favorable responses from participants.

In short, any future work on expressive musical robots
should be undertaken with this study’s findings in mind:
at least as much effort should be spent on the
development of interfaces for complicated musical
robots as on the instruments” mechanisms themselves.
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Abstract

Real Time Strategy (RTS) computer games have established
themselves as highly successful Esports, however their capacity
for single-player storytelling remains underdeveloped. In the
case of Blizzard Entertainment’s Starcraft 11: Wings of Liberty
(2010), the storytelling of the game was widely criticized for an
over-reliance on filmic animated sequences that were
structurally disconnected from the actual gameplay. We
describe Starcraft Il in relation to the RTS game genre and
present its structural similarities to Chinese scroll painting. We
present a selection of narrative strategies from within the
Chinese landscape scroll, including cartographic narratives of
the journey, poetic metaphors in transmedial landscapes
and landscapes of geopolitical conquest. By analysing RTS
games in terms of scroll painting, we seek to provide designers
of RTS games with a set of narrative strategies that are more
structurally congruent than the filmic animated sequences, and
therefore encourage the creation of more innovate and coherent
narrative structures for single-player RTS games. Our paper
concludes with a thought experiment for how the game map of
Starcraft 1l might be redesigned by incorporating narrative
structures from Chinese scroll painting.

Introduction

This paper describes Real Time Strategy (RTS) games as
having more in common with scroll paintings than they
do with films in order to offer a new range of storytelling
techniques for this popular game genre. Narrative
storytelling in RTS games has been a frequent object of
criticism. These criticisms commonly cite a conflict
between filmic narrative techniques and isometric
gameplay. Previous studies have established structural
connections between RTS and Chinese scroll paintings.
This paper examines Chinese scroll paintings to ask how
their narrative structures might replace the use of film-
based storytelling techniques in RTS games. The
commercial success of Blizzard Entertainment’s
Starcraft franchise is largely due to the popularity of the
game as a multiplayer competition and an Esport. The
2010 release of Starcraft Il: Wings of Liberty was
praised for its enhancements in gameplay, but criticized
broadly for the execution of its single player narrative.
Throughout the history of RTS games, filmic ‘cut-
scenes’ provided a standard technique for driving plot
developments. Our paper has selected a number of
criticisms of Starcraft Il as illustrations of the structural
mismatch between isometric RTS gameplay and first-
person perspective character-based narratives. By taking
advantage of the connections between isometric RTS

E. H. MacMillan
City University Hong Kong
emacmilla3-c@my.cityu.edu.hk

games and Chinese landscape scrolls, we propose that
Chinese scrolls could provide a series of innovative and
structurally congruent storytelling techniques that could
be abstracted and applied within RTS games. We
provide a brief typology of the Chinese landscape scroll,
considering cartographic landscapes, the transmedial
poetic landscape, structured architectural scrolls and the
geopolitical scrolls that depict the journeys of the Kangxi
Emperor. By situating these narrative techniques within
the language of game studies, we conclude this paper
with a thought experiment for how scroll-inspired
strategies might be used as a basis to redesign the
narrative experience of Starcraft I1.

Real Time Strategy Games (RTS)

In this section, we define the game genre of isometric
Real Time Strategy in reference to its spatial
configuration and mode of interaction. We argue that its
structure is inherently incompatible with a character-
driven, filmic story, and requires the development of an
independent theory of visuality. [1] We use this
incompatibility to introduce and contextualise the
criticism that was levelled at the narrative execution of
Starcraft 1. [2]

The game genre of RTS emerged in the late
1980s, and is now typified by titles such as Warcraft
(Blizzard Entertainment, 1994 - present), Command &
Conquer (EA, 1995 - present) and Starcraft (Blizzard
Entertainment, 1998 - present). [3] The genre focuses on
large-scale battles between opposing players, where
large numbers of units are directed across a map from an
isometric, zoomed-out camera. The RTS game genre
utilises a free-roaming camera system, where the player
can manually navigate to any part of the map,
independent of their avatars. Their ability to survey the
exact content of the landscape, however, depends on the
presence of friendly allied units to reveal terrain
otherwise masked by the ‘fog of war’. The decoupling of
camera and avatar is a key difference between RTS and
other games that use a similar camera viewpoint, where
the camera is tied directly to the movement of the avatar,
which the player controls. For example, in the isometric
structure of the Diablo series (Blizzard, 1996 - present),
the camera is tied to the avatar, and can be considered as
an extension of the avatar [4]. Conversely, in RTS and
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other strategy simulations such as Sim City (EA, 1989 -
present), the decoupled camera allows the player the
omniscience required to plan and command. [5] Both
RTS games and city-building games place strong
emphasis on construction and supply systems played out
in a real-time environment, the focus on warfare
distinguishes the RTS genre.

Our paper presents the RTS game Starcraft I1:
Wings of Liberty as a case study for our argument
concerning structure and narrative between RTS and
scroll painting. The game is a sequel released within
Blizzard Entertainment’s broader Starcraft franchise, and
is popular both as a competitive Esport as well as a
single-player narrative work. The first game in the series
was released to critical acclaim in 1998, and the sequel
was released in 2010. [6] Despite being well received as
a graphical and mechanical improvement on the 1998
original, Starcraft Il was widely criticised for weaving a
narrative of cliché and generic character tropes. [7]
Rather than focusing on what the narrative presented, our
paper will concentrate on the criticisms of how the
narrative was told. We will illustrate why the execution
and method of delivery for this narrative was structurally
incompatible with RTS gameplay to add value to our
suggestion that innovative storytelling techniques can be
developed within the existing structure of RTS maps. It
is important to note that these strategies are not intended
to be applied to the multiplayer or Esports function of
Starcraft or RTS. In this paper we are looking
specifically at the link between isometric RTS and
structurally analogous modes of storytelling.

Fig 1. Starcraft Il: Wings of Liberty, 2010, Blizzard
Entertainment.

The existing narrative of Starcraft 11: Wings of Liberty is
told using a combination of radio-style inserted dialogue,
in-game animations (visually similar to the isometric
gameplay), and cinematic cut-scenes that imitate film in
their perspective and visual composition. The use of
cinematic animations reflects the uneasy relationship
between computer games and film when it comes to
storytelling, which is  especially evident in
ludology/narratology discourse. [8] Using Gunzel’s

conception of the ‘image-space’ and the ‘space-image’
for conventional images in media and video games (or
other works that allow the user to manipulate the
camera), the conflict between the cut-scenes and
gameplay of Starcraft can be described as arising from
an attempt to use images presented in ‘image-space’
within a context that requires the ‘space-image’. [9]
Using to Gunzel’s definition, a conflict is created in
Starcraft Il by removing the control of the camera from
the player and implementing an entirely different visual
language. In this light, the contrast in Starcraft Il
between the personal, cinematic sequences during cut-
scenes, and the omniscient isometric detachment during
gameplay is unmistakable. The contrast means that the
player is constantly reminded of the real world. This
interrupts the game and allows for self-reflection, which
is something that Whitson et. al also advise against when
seeking to create an immersive game experience. [10]
Furthermore, the player’s ability to survey the game
map, independently from their avatars creates a
detachment, where any single unit is generally one of
many, which further undermines any sense of attachment
or empathy the player should feel for an individual unit.
[11] In RTS games, units are mass produced and
expendable, so long as the player can still progress
towards overall victory. This function does not
encourage the player to form emotional attachments to
individual units. This detachment typifies the criticism of
Starcraft Il: Wings of Liberty and that of the RTS
storytelling in general, where the impersonal nature of
gameplay is routinely, and inappropriately, coupled to a
narrative that depends on a small cast of individual
characters — the exact opposite of the anonymous
characters that exist within the gameplay. [12] Players of
Starcraft Il: Wings of Liberty criticised the emotional
connection they were expected to have to individual
game characters, and complained that this undermined
their narrative experience within the game. [13] We
argue that this problem is caused by the custom within
RTS games for creating personal stories around
individual characters that rely on filmic methods of
presentation. Our analysis of the structural history of
isometric gameplay and its ancestral connections to
Chinese scroll painting will open up a wide set of
narrative strategies which could be exploited by the RTS
genre to replace the disjunctive use of filmic storytelling
in isometric games.

Isometric and Oblique Projection

To form an initial bridge between isometric RTS games
and Chinese scroll painting, we will outline the technical
distinctions and historical connections between isometric
projection (commonly found in RTS games) and oblique
projection (commonly found in Chinese scroll painting).
These commonalities will form the starting point for our
thought experiment to redesign Starcraft Il game maps
based on ideas from Chinese scroll painting.
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Jan Krikke presents isometric and oblique drawing as
forms of ‘parallel projection’. They do not include a
vanishing point, and parallel lines on physical objects
remain parallel in their graphic representation (see
Figure 2). [14] The Chinese scroll was intended to be
unrolled from right to left, viewing approximately one
metre at a time, so that the viewer could experience a
seamless transition of scenes and images. Krikke
describes this as “a kinetic medium, based on the
synthesis of space and time” that stands in contrast to the
European optical perspective, which “depicted a frozen
moment in time.” Krikke identifies oblique projection as
a temporal space, and describes it as a non-hierarchical
space due to its lack of scaling between near and distant
objects. [15] In other words, human figures in the
foreground and background, or at any point along the
scroll remain essentially the same size, and therefore
there is less hierarchy of importance between
individuals, as compared to a perspectival image where
figures in the background are of both diminished scale,
and diminished narrative importance within the image.

Fig 2. Spring Morning in the Han Palace, Ming Dynasty, Qiu
Ying, section of a hand scroll, ink and colours on silk, National
Palace Museum, Taipei.

Isometric projection was invented as a graphic technique
in England by William Farish in 1822. It uses a similar
projection of parallel lines to that used in oblique
projection, and has the similar result - figures remain a
constant size, and the space is endlessly extendable along
any axis of the image, without any warping or need to
return to a common vanishing point. Krikke speculated
that the invention of isometrics in England could have
been influenced by the importation of oblique projection
to Europe by Jesuit monks in the 17+ century. [16] Due
to the lack of perspectival diminution of scale tied to
spatial recession, isometrics allowed mechanical
drawings to communicate 3D form as well as to display
accurate measurements, and the historical use of
isometrics expanded in the West from industrial design,
into architecture, and other aspects of visual culture.
Krikke points out that the eventual use of isometrics in
early computer graphics was a pragmatic solution to
representing three dimensional space, because the lack of
scaling kept processing requirements to a minimum, and

interactive spaces could be created using sprites that did
not require complex changes in scale to facilitate a
coherent depiction of movement. [17]

N

Oblique Projection

Isometric Projection

Fig 3. Oblique and isometric projection, 2015, illustration by
the authors.

Bernadette Flynn identifies the importance of
scroll painting for discussing the interactive function of
scrolling and isometrics in computer games, and
proposed that these spatial devices, ancestral to certain
computer games, could be used to locate the cultural
significance of particular modes of spatial interaction in
games. [18] Our paper would like to take this parallel
one step further. By using Krikke and Flynn’s analyses
to connect isometric RTS with Chinese scroll painting,
we wish to explore what narrative structures exist within
Chinese scroll paintings, and how they might be
implemented in the redesigning of the single player RTS
experience.

Chinese Hand scrolls

To expand the connection between the Chinese scroll
and isometric RTS games, we present a brief typology of
the scroll to demonstrate the wealth of cultural and
narrative devices potentially available to RTS game
design. We have focused specifically on the hand scroll
landscape (that which unrolls along the x axis) because
this presents the closest structural analogue to RTS as
identified by Krikke and Flynn. We have therefore
excluded the album leaf and the hanging scroll formats.
The hand scroll appears across a number of genres in
Chinese painting. In this section we isolate four narrative
functions within Chinese scroll painting: the landscape
as a cartographic description of traversable geography, a
calligraphic representation of metaphoric landscapes
imagined in poetry, a structured architectural
representation of Chinese Imperial society, and a
landscape of journey and geopolitics.

Hu Bangbo describes a Song dynasty hand
scroll that displays qualities of both a landscape painting
and a cartographic map. Ten Thousand Li Along the
Yangzi River (artist unknown) was historically classified
as an artwork within the Qing dynasty imperial
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collection, however its cartographic accuracy in
representing and naming the specific landforms and their
traversable pathways in Sichuan was a highly
uncharacteristic feature for a landscape painting. Hu
Bangbo therefore situates it as a hybrid landscape, or “art
as map”. [19] This designation is useful for two reasons.
First, it reveals how cartographic landscapes in Chinese
painting can communicate highly specific information
relative distances between sites and how to find the way
from A to B. Second, this borderline art/map scroll
connects us to the fact that non-cartographic landscapes
in Chinese painting usually had little or no relationship
to actual places at all, and were to be read as metaphoric
landscapes.

Fig 4. Imitating Zhao Bosu’s Illustration of the Latter Red CIiff,
Ming Dynasty, Wen Zhengming, section of a hand scroll, ink
and colours on silk, National Palace Museum.

A more conventional artistic use of the hand
scroll landscape is Wen Zhenming’s Imitating Zhao
Bosu’s Latter Ode on Red Cliff (Ming dynasty) (Figure
4). This painting depicts a landscape based on a Song
dynasty poem written by Zhao Bosu. [20] The poem
recounts a melancholic night on the Yangtze River,
where the drunken poet exclaims his existential struggle
on a cliff's edge, and finds solace through his
hallucinations of the Taoist sages. Like the poem, Wen
Zhengming’s landscape refers to, but does not
specifically depict the Yangtze River. The artist
represented the rocks and mountains using the blue and
green style of the Tang dynasty, thereby weaving an
additional layer of cultural lineage into the landscape
scroll. [21] In this case, we have a landscape scroll,
based on a poem, with a suggested connection to an
actual place, and a heavy reliance on previous
iconographic traditions to create layers of meaning.

Qiu Ying’s Spring Morning in the Han Palace
(Ming dynasty) (Figure 2) uses strict ruled line oblique
projection to create an architectural environment that
represents the Han Imperial court. Within the geometry
of this architectural scroll, Gloria Eslinger and Maura
Zephier identify numerous representations of gender
politics in the Ming dynasty. The concubines, courtesans
and eunuchs that comprised Imperial court life generate a
tension that is regulated by the highly structured and
repetitious oblique architectural environment of this hand
scroll. [22]

The series of hand scrolls, collectively referred
to as The Southern Tour of the Kangxi Emperor (Figure
5) was painted by a team of artists headed by Wang Hui
(1632 - 1717). Commissioned to document the Kangxi

Emperor’s Southern Inspection tour, they depict the
imperial journey through Southern China, the civic life
of the cities, as well as the Emperor’s observation of
Confucian rites (an important symbol to the literati of
Southern China). [23] James Elkins describes Qing
dynasty painting as presenting a complex amalgam of
historical styles. [24] This work has an overt
cartographic structure that depicts the specific landmarks
of the Kangxi Southern Inspection Tour. The stylistic
depiction of trees and mountains draws heavily on what
Lothar Ledderose described as the repetitive modular
lexicon Chinese landscape painting (including the same
blue and green mountains as used by Wen Zhengming).
[25] This scroll can also be read as a geopolitical
historical document. [26] The management of the
waterways of Southern China was vital to maintaining
Imperial authority over Southern China, due to their
importance as a trade routes and their vulnerability to
flooding. After the overthrow of the Ming dynasty by the
Manchus, supervision of the canals and levee systems in
the South was of vital importance. [27] The Kangxi
Emperor undertook six southern inspections, and it is
argued that the symbolic importance of such tours
resonates to the modern day, with Deng Xiaoping’s 1992
‘tour inspection of the south (nanxun)’. [28]

Fig 5. The ‘Southern Tour’ of the Kangxi Emperor, Ming
Dynasty, Wang Hui, Detail of hand scroll on silk, Palace
Museum, Beijing

From this very brief typology of the narrative structures
available within Chinese scroll painting, we have
summarised four examples: the landscape as a
traversable map, the landscape as a metaphorical poetic
space, an architectural space for containing social
relations, and the landscape as a geopolitical journey.
Krikke and Flynn have provided a structural entry point
for comparing scroll painting and RTS games. We will
now expand on this connection to discuss how some of
these narrative ideas from scroll painting might be
applied to the design of Starcraft Il, in order to replace
the language of film, as more structurally compatible
approaches for narrative development.

Discussion

Through the examples provided in this paper, we have
created a functional context within which we can now
exchange ideas between RTS games and Chinese scroll
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painting. The inspiration for this exchange was the
criticisms of narrative construction within Starcraft II,
coupled with the links made by Flynn and Krikke to the
rich narrative potential of Chinese scroll painting. We
would like to conclude this paper by speculating upon
how Starcraft Il could innovate narrative strategies
inspired by Chinese scroll painting. Before speculating
on how scroll painting might be applied to the level
design of Starcraft Il, we will situate our thought
experiment within a broader discussion more familiar to
computer game studies.

Henry Jenkins introduces the term ‘spatiality’ to suggest
how narrative might be approached in computer games.
Jenkins argues that spatiality, rather than filmic
storytelling, is a more suitable narrative approach for
games, where exploration takes precedent over plot
development. [29] He argues that whilst the future of
games will have no single answer for narrative
development, game designers and critics would be well
served to consider a broader set of cultural reference
points when speculating on what directions this future
might take. Olli Leino points out that the problem with
the term ‘spatiality’ is that in a computer game,
topography breaks down into topology, and that the
spatial environment of the computer game is entirely
dependent on how certain features exist in a hierarchy of
importance for the player. Leino suggests the term
‘playable world’ be used such that the topological
hierarchy of the game environment is not lost in a
discussion of what is simply ‘spatial’. [30] Dovey and
Kennedy elaborate on Jenkins’ suggestion, and write
that ‘enacted’ or ‘embedded’ narratives can be built on
the players navigation through environments and
obstacles, whose resistance to the player define the
imperatives of the game, and that these obstacles can be
the building blocks of narrative experience. [31]
Therefore, to talk of spatiality as a narrative device
within gaming requires the clarification that spatial
exploration is only significant to the player if it is vital to
the condition and imperatives of the game. Given this
clarification, we feel it is appropriate to offer our paper
as a response Jenkins’ initial suggestion that we turn to
other narrative media for critical inspiration.

As previously noted, the criticism of Starcraft Il was its
disjunctive use of first-person perspective cut-scenes
interspersed between discrete game maps, to deliver plot
developments. Our thought experiment for redesigning
the single player experience of Starcraft Il removes the
cinematic cut-scenes that intersperse game levels, and
places the entire single player campaign within one
single landscape ‘mega-map’, within which the player is
responsible for a travelling army. This addresses the
criticism that the use of first-person cinematics as a
narrative tool is disruptive and immersion-breaking, and
allows us to open up the structure of the game to various
embedded narrative approaches. Using Jenkin’s
terminology of micronarratives [32], battles with enemy
armies would punctate the player’s journey, challenge

the command of territory, and amalgamate to form major
narrative moments. Extended bottlenecks, stretched
supply lines and open plains vulnerable to attack would
offer a rich variety of landscape tools for narrative
construction. As resources depleted, the player would be
forced to push deeper into the unexplored landscape.
With the treacherous landscape and suitably strong
enemy armies, the player would have to balance advance
and retreat, the possible abandonment of forces and
settlements, and the repeated need to rebuild new bases
and raise new armies. A major implication of having an
entire campaign take place in a single map is the issue of
expendability. Presently in Starcraft 1l and other RTS
games with a similar mission based structure, the
sequential nature of missions allow for hero units or
important story characters to be inconspicuously and
non-diegetically resurrected between missions without
breaking the player's suspension of disbelief. In our
suggested model, this would have to change as the
breaks between missions have been removed, pushing
significant events, such as deaths, towards a higher level
of permanency. This could provide a space for the
organic development of the player’s units as they acquire
more Kills over time, which in turn would allow stronger
hero units to emerge through gameplay, rather than be
arbitrarily assigned through their association with cut-
scenes and predefined story. We speculate that players
would place greater value on these evolved hero units
simply from having spent more time and effort with
them, which in turn might make the player more likely to
form some kind of emotional connection. The ‘mega-
map’ landscape would not have been possible in the
early days of RTS games, however with contemporary
processing power, such ideas can now be supported. For
the remainder of this paper, we have generated three
specific design suggestions within the framework of the
‘mega-map’, inspired by devices from scroll painting.
Our thought experiment does not advocate for specific
narrative arcs (this is the territory of Starcraft lore),
instead we offer techniques and structures that could be
implemented as embedded narrative devices within the
playable world.

The Blue/Green Mountains of Wen Zhengming

Wen Zhengming’s use of the archaic blue/green
colouration in repainting the poetic journey of Su Dong
Po implies a method whereby a landscape can be re-
inscribed with cultural content over and over, and can be
viewed as an accumulation of layered meanings and
significance. We suggest the construction of a landscape
map that must be traversed and backtracked over
multiple times. Through the allocation of resources, the
presence of hostile threats and the use of cartographical
bottlenecks, the player can be forced to return to areas
they have previously inhabited or areas that have seen
previous conflict. Bases and structures, either abandoned
or destroyed, can be returned to, and destroyed units will
remain in the map. The player will be forced to re-
engage continually with the landscape and re-inscribe its
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significance, rather than simply conquer it and leave it
behind. The blue/green mountains imply that the
landscape is never new, instead it is layered with the
inhabitation of the past. By making this part of the player
experience, architectural ruins will not be inert scenic
elements, but they will be remnants of their actual
historical connection with the game map which, under
our thought experiment, they must inhabit for the entire
duration of the Starcraft Il campaign.

The Imperial Court of Qiu Ying
(The Architecture of Social Relations)

By creating sections of the game maps that are
dominated by restricted architectural spaces, we can limit
which units the player can use in a section of the game
map (as exists in select Starcraft I1 maps at present). By
effecting this transition from landscape environments to
urban architectural spaces, we will force the player to
reconsider the hierarchy and value assigned to their
units. Inspired by the way in which Qui Ying uses the
architectural scroll to articulate the gender tensions
within the Imperial Court, we also suggest that the value
hierarchy of Starcraft Il units further exploit the
assignation of gender within unit types. When the values
of units are redefined by their ability to navigate
different architectural environments, the specific units
that the player must use within this restricted space can
restructure the narrative character of their army.

The Southern Inspection Tour

In Starcraft Il there exists the ability to use harvested
resources to summon re-enforcements, currently referred
to as ‘mercenaries’ within the narrative of the game.
These units (such as the War Pigs or the Sons of Korhal)
currently drop from the sky and assist the player.
Inspired by the geopolitical qualities of the Southern
Inspection Tour scroll, we suggest that the player can
have the opportunity to politically woo potential allies
within the game map. The player can prove their worth
to potential NPC allies via their ability to construct
buildings for them or to protect them from other hostile
NPCs. The metaphor of controlling the flooding Yangtze
as a demonstration of the right to rule could be
implemented here, whereby the player enacts a means of
hazard reduction against environmental or NPC threats,
and in return, is granted control of a new allied army.
Similarly, if their hazard reduction measures fail, the
right to rule might be jeopardised, and the ally might
rebel and either abandon the player, or become hostile.
This embedded narrative would allow territory,
resources, diplomacy and military power to form
narrative arcs that could be designed into the game map.

McKenzie Wark argues that in Civilization 1l (Firaxis
Games, 2001), the storyline of the game is subsumed by
the interaction between the allegory of the algorithm (the
way that the gamespace must be played becomes the
story). [33] Alexander Galloway refers to Starcraft as a

game where the algorithmic differences between the
different races (Terran, Zerg and Protoss) force the
player to develop a new form of balance and flow.
According to Galloway, Starcraft is defined by its
different modes of being within the landscape, the most
marked difference being that between the army and the
swarm. [34] Our thought experiment seeks to allow the
design of Starcraft Il to better realise its mode of being,
and its potential for providing a deep narrative
experience for the single player. By looking back to
scroll painting as a structural precedent for RTS gaming,
we have sought to practically expand the narrative
language of Starcraft Il by enacting the insights of
current computer game theory.

Conclusion

This paper was written in response to an enjoyment of
the single player experience of Starcraft Il and the
criticisms from the player community regarding the
disjunctive relationship between isometric gameplay and
filmic animated sequences and cut-scenes. We took
advantage of the existing relationship between RTS
games and Chinese scroll painting outlined by Krikke
and Flynn to investigate how narrative strategies within
scroll painting might be incorporated into the redesign of
the single player experience of Starcraft Il. By removing
the first-person animated sequences and situating the
entire player campaign within a single ‘mega-map’
landscape, we opened up a situation where extended
immersion and extended time spent with the same units
can form the basis for narrative development. By
isolating a small number of strategies — the re-inscribed
landscape, the architecture of social relations and the
geopolitical journey scroll, we connected these narrative
approaches to an existing discussion within game
studies. The application of these approaches within our
thought experiment seeks to provide an alternative
language to film, which might allow for a more
successful narrative experience to be created within the
format of single player RTS games, such as Starcraft II.
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Abstract

This paper examines the aesthetic and connective properties of
arcade videogame interfaces. It considers the arcade videogame
interface as a communicative and creative link that extends
beyond play orientated input and feedback mechanisms. With
the correct emulation and homebrew tools, videogame
platforms that were originally designed as consumer only
devices become malleable forms that can be interfaced at artist
and developer levels, allowing previously closed hardware and
software systems to function as reconfigurable digital
materials.

Communication within constraints

Videogame interfaces ideally create a symbiotic
connection between the participant human(s) and the
computer that are participating in a digitally centered
game experience. While an interface is not the game
itself, for example a chess game may have a text-based
interface, it does fundamentally affect how the game is
experienced. [1]

This experience encompasses the complete
aesthetic design of the overall product, visually,
physically, sonically, and communicatively. Technically
the host platform will impose a set of affordances and
constraints for the videogame designer, who presents the
results of working within these parameters to the end
user. These factors include graphics resolution, sound
bitrate, processor speed, and the nature of input devices.
The physical styling of the hardware device’s form factor
also bears influence on its game experience, whether
used as a portable, domestic space based, or public
situated play experience.

The communicative aspect of the interface is
critical, as the player must understand the machine, and
vice versa. This is summed up succinctly in Chris
Crawford’s definition of interaction as “an iterative
process of listening, thinking, and speaking between two
or more actors”. [2]

For example, after a player inserts their coin
into a videogame at an amusement arcade, they are
presented with a text prompt through the machines visual
interface to select either single player or two-player
mode. To articulate back their choice of single player
mode, the player selects the button labeled ‘1’. An
audible chime from the speakers and a change in the
visual interface that affirm the chosen option are then

relayed back to the human as sonic and visual feedback
by the computer. Without this feedback, there is a
disjoint in the communication, and as a result the
interface is rendered defective.

The constraints that govern the flow of this
dialog affect the viewpoints of both the human and
machine participants. From the meatspace occupant’s
point of view, how the computer communicates is
limited by its processing power, the fidelity level of its
graphics and sonic capabilities, alongside any other
feedback mechanism available to it. From its own
vantage point the computer perceives an incomplete
composite of human sensory faculties via the limited
input means assigned to it. If the digital organism’s
senses are augmented through the addition of extra
sensors, for example the ability to detect gestural
movement, this subhuman composite evolves closer to
resembling the complete human being. This hobbled
interpretation of the human in the eyes of the computer
based on it’s restricted sensor capacities provides a view
of an leveled relationship between bo