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Abstract
This study articulates the exploration and investigation of interaction and
immersion within a technological environment inspired by biology. The
intended design outcome of this research is a dynamic, interactive exhibition
space where the participant is encouraged to interact and respond with his/
her environment.
This environment draws upon research that investigates the roots of
nature and technology and their definition, similarities, and causal links,
examining the human being and his environment from a phenomenological
and new media perspective. The studio practice deals with various digital
and immersive technologies such as tangible objects, computer-controlled
technology, generative systems, LED lights, modular architecture, and sound
design. This practice focuses on the synthesis of digital imagery, the relation
between the physical environment and human behavior and recreation,
interaction, and the fusion of digital display with materiality.
The ultimate aim of this project is to investigate the potential for a man-made
interactive installation that stimulates discussion and exploration of the
relationship between humans and their new environment—a paradigm of
nature, technology, and culture.
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1. Introduction
My practice as an artist and designer has often engaged with the topic of
nature, specifically the shifting relationships between humans, nature, and
technology. In a world with an ever-increasing awareness of its ecological
fragility, the rapid, untethered growth of the human population combined with
technological and industrial development raises interesting questions about
the dynamic between people and nature. In the world today, the “natural”
environment as we know it is continually affected by human factors and
development. What does this entail for the relationship between people and
nature, and for human perceptions, awareness, and reactions to a changing
environment?
The first question that can be considered when discussing nature is what
exactly is nature, by definition? The broad scientific definition comes from the
Latin natura, which broadly defines the combined physical elements, matter,
and processes of the universe. An interesting separation of the elements into
three distinct types has been proposed by William Johnston (2005). The author
demonstrates three distinct categories of nature on our planet. “First nature”
refers to all physical matter that emerged from the Big Bang some 12 billion
to 15 billion years ago. This covers all geological matter on Earth, from specks
of dust to the water and air around us. “Second nature” refers to all forms of
life arising from self-replicating DNA processes and biological evolution, from
the first bacteria and single-celled organisms that emerged four billion years
ago. “Third nature” refers to the ideology, institutions and cultural artifacts,
self-reflection, and agrarianism of humans that began developing some
8,000 to 40,000 years ago. Human behavior, according to Johnston, is seen
as emerging from broad evolutionary processes associated with these three
basic types of nature within a dynamical systems framework.
On the other hand, there exists the Romantic notion of nature that gained
prominence in the arts during the dawn of the Industrial Revolution. Espoused
by writers such as Ralph Waldo Emerson (1836) and Henry David Thoreau
(1861), this commonly held vision of nature consists primarily of Johnston’s
first and second types of nature, as untouched by the third as possible:
forests, mountain ranges, grasslands, oceans, and the vast array of flora and
fauna found within such places. Here the word “nature” references the natural
and is used as a contrasting concept to the artificial, or man-made, which
is seen as an intrusion. Urban habitation, agriculture, industrial practices,
and the construction of infrastructure are just some of the many artificial
technological and scientific intrusions imposed on this idealized concept of
11

nature. Recent eco-friendly and green studies state that human influence on
nature is ever present in the 20th century. The dichotomy between human
technology and nature is constantly put into focus with innovations in design
and engineering such as biomimicry (Benyus 1997), trying to limit the effects
of human technology on the natural environment (de Pauw et al. 2010).
The clash between the Romantic view of nature and industrial society is
important to much of my design practice. My investigation is concerned with
the origins and opportunities in exploring concepts of natural versus artificial,
real versus virtual, and biological versus technological entities. In studying
this as well as the relation between technological and biological systems, I
hope to better understand how this concept affects us as humans and our
relationship with our environment and perception of our place in the world.
This research has emerged from my ongoing experimental artwork and
exploration of digital media within the context of nature and its relation
with humans and technology. This research is itself an extension of research
undertaken for my Bachelor of Multimedia and Digital Arts (Honors) project
EinE (2008).

Figure 1. EinE, by Yun Tae Nam, 2008.
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Figure 2. Video still from EinE, by Yun Tae Nam, 2008.

In EinE, I investigated the potential for an experimental new media exhibition
space that explores the relation between the real and the virtual. In doing so,
I touched upon the background theme of the relationship between nature and
technology and how the two worlds might intersect. This led me to further
investigate the context of nature, technology, life systems, and interactions
and to articulate these frameworks into my studio practice.
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2. Context
2.1. Nature
I wish to speak a word for Nature, for absolute freedom and wildness, as contrasted
with a freedom and culture merely civil—to regard man as an inhabitant, or a part
and parcel of Nature, rather than a member of society
Henry David Thoreau, 1861

The concept of nature and the wilderness is one that has been romanticized
in human consciousness. The Romantics preferred nature to the rise of
industrialized society and sought a return to the purity they saw as being
lost in the technological and social upheavals of the time. Writers such as
George Perkins Marsh (1864) espoused an early awareness of the need for
conservation and wrote of society and industry’s negative effects on nature.
Henry David Thoreau (1861) and Ralph Waldo Emerson (1836) wrote of nature
with a Romantic mindset, valuing a poetic, emotional response to it above
scientific rationalization and study. The Romantic mindset sees the man-made
and technological as intrusions, since their footprints in the natural world are
seen as contradicting the idea of a “pure” nature.

Figure 3. The Garden of Eden, by Thomas Cole, 1828.

Rutherford and Ahlgren (1990) state that humanity’s transition from a hunter–
gatherer society to an agricultural one led to the diverse technological
progresses that preceeded the Industrial Revolution. The origins of agriculture
were born amid the struggles of early people for survival: Humans began
as nomadic hunters and gatherers, using the flora and fauna from their
immediate environments as food. Since they later learned how to prolong
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their food supplies through the use of processing technologies such as
salting, pounding, cooking, and freezing, the more tasteful and edible plants
proliferated, leading to intentional horticulture and agriculture. People began
to breed and domesticate different species of animals available in relative
abundance. Technology—the scientific mastery and understanding of nature—
hence contributed much to man’s development and survival in the world, for
instance, the mastery of agricultural practices that allowed mankind to settle
down into sedentary settlement patterns and form early civilizations.

Figure 4. Step farming in Parwanoo, India.

Relf Diane (1992a) states that horticulture can refer to not only the art
and science of cultivating flora and fauna for domestic use, but also the
development of the minds and emotions of individuals, the enrichment and
health of communities, and the integration of the “garden” in the breadth
of modern civilization. The author proposes that horticulture encompasses
both plants—including the multitude of plant-derived products such as food,
medicine, and oxygen essential for human survival—and humans, whose
active and passive involvement with the garden benefits them as individuals
and the communities and cultures they comprise (Relf 1992b). Horticulture
was thus born of the human need for survival, whether intentional or not. The
development in science and technology that ensued has also affected human
behavior and thinking. The word horticulture stems from the Latin words
hortus, meaning garden, and cultura, meaning culture. The word culture,
however, takes on many different meanings, insinuating growth
and nurturing, including nurturing the human mind and spirit as well as
biological life.
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Ulrich and Parson (1992) explain how and why being around plants can have a
positive psychological effect on the human psyche. In the urban environment,
humans are exposed to an excess of noise, movement, and visual complexity.
Consequently, our surroundings can be harmful, both psychologically and
physiologically. The authors demonstrate that an environment surrounding us
with plants, however, has more organic patterns and is much less complex,
reducing stress. Notably, the authors show that the first level of response
to natural scenes of vegetation is emotional. Therefore this initial emotional
response to nature is central to all subsequent thoughts, memory, meaning,
and behavior relating to human environments (Altman and Wholwill 1983).
Bearing this in mind, we see that much of the study of the natural world
revolves around the psychological effect and meaning that nature has on us.
It is from here that we may obtain a true definition of the concept of nature
as is most commonly used today, developed through centuries of scientific
observation and analysis but rooted in the Romantic, almost mythical notion
of nature. My experimental projects RGB Wii Balls (see Section 3.4.1) and
Firefly (see Section 3.4.3) explore the effects of combinations of colors and
sounds on the human psyche, simulating the effects of natural environments
within a technological context.
The perception of and obsession with nature have influenced my design
practice in recent years. My work has focused on new media to investigate
new environments for human stimulus, which has led me to research studies
on man’s relationships with the natural world to identify what is most
meaningful. Much research has been conducted to understand people’s
responses to and need for natural versus urban or man-made environments.
The term natural in this context is perhaps a misnomer: In many developed
countries, little landscape is unaffected by the reaches of human development
or habitation. It is difficult to identify such an environment because even
areas of deep wilderness have been influenced by human factors such as
forestry, man-made fires, access roads, industrial pollutants, and climate
change. Research has indicated that people prefer natural to urban and
built environments (Relf 1992b). According to Zadik (1985), “People seem to
respond to environments as natural if the areas are predominantly vegetated
and do not contain human artifacts such as roads or buildings.” This parallels
most of the Romantic perspective on nature, and we can start to see the roots
of our psychological attachment with Johnston’s (2005) first and second types
of nature.

16

Kant’s concept of free play is one of objective aesthetic valuation. Of
aesthetics, Kant (Kant and Pluhar, 1987, p. 44) states,
If we wish to decide whether something is beautiful or not, we do not use
understanding to refer the presentation to the object so as to give rise to cognition;
rather, we use imagination (perhaps in connection with understanding) to refer the
presentation to the subject and his feeling of pleasure or displeasure.

According to Kelly (1998), Kant defines aesthetics as “a particular theory
or conception of beauty or art: a particular taste for or approach to what is
pleasing to the senses and especially sight” whereas, in general, aesthetics
is “a branch of philosophy dealing with the nature of beauty, art, and taste
and with the creation and appreciation of beauty”. From its inception in the
18th century through its evolution to the present, aesthetics has been defined
by many philosophers and artists as a “critical reflection on art, culture and
nature”.
Aesthetics is essential to my research in exploring the concept of beauty
in nature. In studying the relationships between humans, nature, and
technology, the Kantian concept of free play provides an objective framework
for understanding the origins of the Romantic concepts of the untouched,
nature, and the natural. In doing so, we can explore notions of beauty in
nature as they are translated into digital and technological expressions.
2.2. Technology
The new media are not bridges between man and nature; they are nature.
Marshall McLuhan, 1969

While the Romantic concept of nature is centered on biological or geological
things, it is a view that excludes elements of human civilization and considers
technology as alien. Technology, however, has been a shaping force in
much of human society and, indeed, the natural world. Developments
in sanitation, preventive medicine, engineering, and agriculture have
contributed to the human population explosion that has, in turn, influenced
the natural environment through the construction of habitation, agriculture,
infrastructure, and industry (Rutherford and Ahlgren 1990). Romantic poets
such as Thoreau may have waxed lyrical about a return to the wilderness,
but humans have thrived with the intervention of tools and some form of
protection against the elements. Technology has given us habitation, tools,
weapons, industry, agriculture, medicine, transport, and various everimproving means of shaping our environment to accommodate us.
17

It can be said that the survival and emergence of Homo sapiens as the
dominant species of this planet is ultimately a triumph of technological
progress, giving man an immense advantage in the Darwinian game of
survival. In this, can it not be said that man’s natural environment has always
been of a technological, fabricated one? While some may feel ambivalence
toward technology, this attitude comes not from our relationship with
technology but, rather, from our relationship with nature. If technology is
nature organized for our purposes, to a very large degree our relationship
to this use of nature should determine how we think of technology. The
accelerating pace of technological development excites and inspires some
but confuses and alienates others. This phenomenon, which is the nature of
technology, also affects our living nature, which we inhabit.
Arthur (2009, p. 27) defines technology as “the collection of mechanical arts
that are available to a culture to make its economy and society function” and
states mechanical arts to be the “methods, practices, and devices a culture
uses to make things function.” Technology has been a growing indicator of
our link with science. Human inventions such as language, ritual, values,
commerce, and the arts are now intrinsic parts of our social and cultural
system, both of which shape and reflect our society’s values. Since the
earliest human civilizations, technology has been a complex social enterprise
that includes not only the fields of research, design, and crafts, but also
finance, manufacturing, management, labor, marketing, and maintenance,
which form the part of our world we may regard as Johnston’s (2005) third
nature and that are very familiar to us.
This is not to say that technology is an artificial entity removed from or
evolving independently of the natural worlds of Johnston’s first and second
natures. The Nature of Technology (Arthur 2009, p. 23) builds on three
fundamental principles of technology—new technologies constructed, put
together, and assembled from previously existing technologies. First, all
technologies are made up of pre-existing components, so technological
change involves assembling new combinations of old and refined
technologies, a process the author calls “combinatorial evolution.” Second,
each component is itself a technology, meaning that technologies have a
hierarchical nature. Third, all technologies harness or exploit some effect
or phenomenon to fulfill a human purpose. Arthur distinguishes between
individual technologies (e.g., a sink and a telephone), between bodies
of related technologies that he calls domains (such as plumbing and
telecommunications), and the “collective of technology,” meaning everything,
including the kitchen sink. Each level of this collective is a nested assemblage.
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We can see from this system’s structure that technology resembles a
biological entity in its growth and evolution. My studio work Modular
Architecture (see Section 3.2) explores this parallel between the structures
of technology and biology and the nature of combinatorial evolution. Fortier
quotes Arthur as saying,
[It is just] one component of the fabric that contains the essence of technology.
The other three components are: Systems—a group of interrelated components
designed to collectively achieve a desired goal or goals; Human ingenuity—
challenges requiring people to draw upon their knowledge and abilities to use
resources to solve technological problems; and Impact of Technology—carefully
weighing the benefits and risks of technologies, and making informed decisions
about technological issues. (Fortier 1998)

The links between technology and the natural world can be seen in the
creative direction of design as well. Biomimicry (from bios, meaning life, and
mimesis, meaning to imitate) is a design discipline that seeks sustainable
solutions by emulating nature’s time-tested patterns and using strategies
inspired by nature’s functions and systems. At the core of biomimicry is the
concept of treating nature as “model, measure, and mentor” (Benyus 1997).
The model concept stipulates that we can draw ideas from organisms to
solve our problems: Whatever problems we are trying solve, there are usually
several organisms that have evolved successful strategies to combat them.
The concept of measure looks to the natural world to see what is possible.
Spider silk, for example, is known to be stronger than steel and tougher
than Kevlar, though a spider uses no boiling sulfuric acid or high-pressure
extruders, only the raw organic materials of crickets and flies. The mentor
concept encourages us to change our relationship with nature, recognizing
that we are part of it, and not separate from it (Benyus 1997).
In her talks “Biomimicry in Action” at TEDGlobal 2009 Benyus states that
we are not the first creatures to have to protect ourselves from bacteria. The
Galapagos shark has no bacteria on the surface of its skin, no fouling on its
surface, and no barnacles, yet no fast movements and no natural chemical
secretions to rid itself of bacteria. It turns out that its skin is covered with tiny
denticles that make it more streamlined in the water and repel bacteria. The
denticles form a particular pattern that has been used in many different ways.
Its architecture keeps bacteria from landing and adhering (Brennan 2010). The
company Sharklet (2010) is currently using this concept to develop a surface
layer for hospitals to keep bacteria from landing on surfaces, a preferable
solution to dousing them with antibacterials or harsh cleansers that cause
many organisms to grow increasingly drug resistant.
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Biomimicry is a fast-growing area of study that seeks to understand how to
integrate living and breathing organisms into the design processes of many
different fields. Through the application of nature to architectural design,
architects can design buildings that are closer to nature rather than invasive.
Architects have often turned to nature for inspiration in solving design
problems or confronting new design issues and have used nature’s ideas to
foster innovations in design and engineering. Biomimicry can be applied at
various levels. In architecture, buildings seek to mimic nature’s forms, and
this is one of the challenges of my studio work. Such architectural examples
include the spiny spires of Gaudi, the structural vertebrae of Calatrava, and
Frank Gehry’s fish-like shapes, all exemplifying the architect’s fascination
with nature (Autodesk 2010).

Figure 5. The spiny spires of Gaudi’s cathedral.

Figure 6. Santiago Calatrava’s airport railway station in Lyon, France.
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Figure 7. The DZ Bank building in Berlin, by Frank Gehry.

Biomimicry is already making promising developments in many problem
areas, such as energy and food production, climate control, non-toxic
chemistry, transportation, and packaging. This is in addition to creating
products, processes, and policies—new ways of living—that are well adapted
to life on Earth over the long haul (de Pauw 2010). In its current incarnation,
biomimicry allows designers a modern approach in the ancient practice of
imitating nature. Biomimicry in design is also one way in which technology
references and draws from the natural world around us, thus providing
us humans a reference point to relate back to our natural technological
environment. This is another link between nature and technology that I
explore in Modular Architecture (see Section 3.2.4), investigating the practice
of technology mimicking nature or organic structure.

Figure 8. Seafoms by Dale Chihuly, 1995
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As a multimedia artist working within the context of new media and
interaction design, the role technology plays in mankind’s relationship with
the environment has been of great interest. McLuhan’s (1964) observations
on the emerging communication technologies of the 20th century led him to
argue for a completely new direction of social structure and perspective. In
new media, information is the domestic landscape and immediate natural
environment of humans; the makeup of our culture and society today is an
extension of our technology. Ultimately, this affects the human psyche and
shifts the way we see the world. Kittler (1987) states that “media determine
the situation of man.” As mankind further refines and develops technology,
so too does it shape and change us in parallel, the tools shaping us as we
shape them (McLuhan 1964). According to Johnston (2005), the human brain/
mind is as the primary medium by which third nature governs human behavior
and therefore self-perpetuates. Whereas human lives and behaviors were
previously controlled primarily by genetic memories and the forces of the first
and second natures, they are now being shaped by the new self-organizing,
self-perpetuating institutions of the third nature. The third nature of today is
thus an ideological entity of which we are the carrier systems (Johnston 2005).
A direct causal relationship between technology and the human sensory
experience is observed in this context of contemporary society, influencing
man’s interactions with his environment.
2.3. Systems of Life
A living being usually has two elements: a set of instructions that tell the system
how to sustain and reproduce itself, and a mechanism to carry out the instructions.
In biology, these two parts are called genes and metabolism. But it is worth
emphasising that there need be nothing biological about them.
Stephen Hawking, 1996

Even as technology serves as the link between humans and the natural world,
the production and evolution of technology itself can be said to resemble the
reproduction processes of biological systems. Arthur (2009) proposes that
there is no formal definition of life; rather, we judge whether something is
alive by asking whether it obeys certain criteria. In systems language we can
ask is the entity self-organizing (are there simple rules by which it puts itself
together)? Is it autopoietic (is it self-producing)? Technology (the collective)
passes both these tests. Does the entity reproduce, grow, respond, and adapt
to its environment, and take in and give out energy to maintain its being?
Technology (again, the collective) also passes these tests. It reproduces
itself in the sense that its individual elements, like cells in an organism, die
22

and are replaced. Its elements grow without cease. It adapts closely to its
environment, both collectively and in its individual elements. Technology
exchanges energy with its environment. Physically, technology begins to
resemble biology when we study it closely. Arthur (2009) also states that
technology is self-creating and is a living web that autopoietically weaves
itself out of itself. At least at this stage of its development, it still requires
human agency for its construction and reproduction, but could it be said that
in some sense technology is a living entity?
Another way technology resembles biological systems is within the field of
modular-based technologies. When we consider a technological product, we
categorize it as hardware or software. One is a set based on material parts,
such as a jet engine or hard disk, and the other a set of logical instructions,
such as a computer program. Each technology, however, has the same core
structural feature: Each is an arrangement of connected building blocks
consisting of a central base assembly that contains a base principle, along
with other assemblies or component systems that interact to support this
arrangement. All parts should be carefully balanced, and each part able to
perform within different constraints as well as in different conditions, such
as a range of temperatures, loads, data types, power, and sizes. Each part,
therefore, must be designed to fit in a balanced way with the other parts so
that “all together these various modules and their connections form a working
architecture. To understand a technology means to understand its principle,
and how this translates into a working architecture” (Arthur 2009, p. 35).
There is no law that the components of a technology must be clustered into
assemblies or functional groupings. However, organizing technologies as
assemblies of individual parts facilitates construction and repair, as well
as boosts the potential for flexibility by reconfiguring the technology for
different purposes. One such process is DNA amplification, a process that
creates billions of copies from a small sample of DNA. This example shows
that separating technologies into functional groupings simplifies the design
process. Arthur also states that modularity is to a technological economy
what the division of labor is to a manufacturing economy: It increases as
given technologies are used more frequently, and therefore as the economy
expands. In this sense, modular technology shows growth potential and
efficiency of a biological nature, as well as a capacity for reproduction.
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Figure 9. The Orquideorama, a botanical garden by Felipe Mesa and Alejandro Bernal in
Medellin, Colombia.

Autopoiesis (self-replication, self-production, or self-making) is the primary
feature that distinguishes living things and refers to the “organization of the
living” from non-living things, as defined by Chilean biologists Maturana
and Varela in their book Autopoiesis and Cognition (1980). Maturana and
Varela define an autopoietic machine as a machine organized as a network
of processes of the production of components. Through their interactions
and transformations, autopoietic machines continuously regenerate
and realize the network of processes that produced them. Together, the
processes constitute a concrete unity in space in which the machine exists
by specifying the topological domain of its realization as such a network
(Maturana and Varela 1980). The field of cybernetic studies first sought to
constitute biological life and machines through the common denominators
of feedback loops, signal transmission, and goal-seeking behavior around
the middle of the 20th century. The “second wave” of cybernetics came
about with organisms responding to their environment as determined by
their internal self-organization. Hence they became not only self-organizing,
but also autopoietic, or self-making (Hayles 1994). The “third wave” of
cybernetics, according to Hayles (1994), came with the spread of virtual
reality in the consumer market. Combining feedback loops with the power of
microprocessors, new immersive devices were able to place users within the
sensory arena of a virtual simulated world. This innovation in virtual reality
allowed a phenomenological experience to accompany the autopoietic nature
of these virtual worlds.
Whitelaw’s (2004) survey of the interdisciplinary field of artificial life studies
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the development of computer programs that model living systems. It been
used in contemporary new media art in a variety of ways: Some artists
experiment with interactivity and strive to engage audiences into active
relationships with the artwork, some study the potential of generative
systems to create aesthetic artifacts, some create artificial worlds, while
others seek to bridge their creations with the physical, “real” world. While
artificial life is engaged with the underlying form of living things, it is also
engaged in the translation of those dynamic forms into technological media.
Generative systems and autopoiesis are common themes of new media
art, with artists exploring the potential of technology not only as tools of
communication, but also as self-creating entities of information. New media
artist Bolognini (2005) explores this concept of self-generating machines
with his installation work Programmed Computers, in which a series of
computers are linked together and left to generate images ad infinitum. The
work explores the potential for machines to generate a limitless amount of
information autonomously, an anautopoietic system of creation (Bolognini
2005).

Figure 10. Programmed Computers by Maurizio Bolognini, 1992–1998.

The potential of generative art to explore technology and media extends to
human responses to this paradigm shift of communication and existence.
Over the past 20 years, this artistic field has been fueled by ideas about
emergence, evolution, embodiment, and self-organization, borrowed
heavily from artificial life. The term generative art, in fact, has acquired
biological overtones. In biology, generative art is common in discussions
of morphological development and growth in plants and animals and in
references to reproduction (Boden and Edmonds 2009).
25

2.4. Interaction
During [the 20th] century we have for the first time been dominated by noninteractive forms of entertainment: cinema, radio, recorded music and television.
Before they came along all entertainment was interactive: theatre, music, sport—
the performers and audience were there together, and even a respectfully silent
audience exerted a powerful shaping presence on the unfolding of whatever drama
they were there for.
Douglas Adams, 1999

When we talk about interaction, we may mean a multitude of relational
combinations. The response to an action may not be immediate or direct, is
which case one might use the terms influence, stimulus, or interchange more
appropriately. For the purposes of discussion in this research, we may refer
to interaction as either “reacting to another system,” “regulating a simple
process,” “learning how actions affect the environment,” or “balancing
competing systems” (Dubberly et al. 2009). While the level of immediacy
in communication between involved entities can vary, one common facet of
interactive new media art is that it brings the audience into the process of
the artwork, incorporating their input rather than excluding them as passive
viewers (Edmonds 2007). Adams (1999) notes of society this potential and
role of interactivity within new media of reincorporating the audience into the
media heading into the new millennia. Central to this immersion of audiences
within new media are the role technology plays in new convergent systems of
information and communication such as the Internet. Much of man’s activity
today is conducted within this virtual technological space, which has become
his new nature, as McLuhan (1964) predicted to some extent. In this new
context of human existence, what does this say about our relationship with
and consciousness of our new technological environment, and what remains
of our link to the physical, natural world?
Idhe’s (2003) phenomenological approach of technology is a valuable
framework here. In his analysis, technological mediation plays the role of
technology in the relation between human beings and their world, to extend
our natural environment. The author discerns several relationships human
beings can have with different kinds of technological artifacts. The first, an
“embodied relation,” regards the relationship between artifact and man
as one where technologies become extensions of the human body. We are
not in direct relation to the world; the world can only be experienced via
a technological artifact. Wearing a pair of glasses, for instance, passively
changes our perception of our environment, since we do not usually notice
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the glasses themselves. The second, an “alterity relation,” is one in which
technologies can be the terminus of our experience. Interacting with a device
as a living entity in itself, we develop a relationship not via an artifact to
the world but to the artifact itself. Using an automated vending machine is
an example of this relationship. The third relationship is a “hermeneutic
relation,” where technology presents a representation of reality that needs
to be interpreted by a human. A thermometer provides numerical data that
a human can interpret and assign a value of hot or cold. Finally, there is
the “background relation,” in which human–technological artifacts shape
our relationships with reality, but by remaining in the background of our
experience, as ambient context to our perceptions. One example is a
thermostat that automatically controls lighting and heating functions without
our intervention or awareness (Idhe 2003).
Idhe’s (2003) theories of technology mediation provide the framework to
put into perspective the role of technological artifacts in the relationship
between human beings and their world, and to understand how technologies
help shape the way in which reality is presented to people—not only in how
they perceive the world, but also the frameworks in which they interpret it
(Verbeek 2005a, pp. 122–123). Digital convergence can be explored within
a system of interaction concerned with different information technologies
that are becoming digital. The term digital in this context refers to electronic
packets, such as strings of 0’s and 1’s representing data, objects, protocols,
and policies. Convergence refers to the unification of different processes and
technologies, that is, “communication and information produces a new kind
of interchangeability and interconnectedness among different media forms”
(Mueller 1999). The potential for exploring this convergence of information is
key to understanding its effects on human consciousness and its perception
of its changing surroundings, a key aspect of my studio practice and the
ultimate goal of Playground I.
The heart of my design practice for the past few years has been the human
response to technology and new virtual spaces referencing the biological
natural world. While theoretical frameworks of communication and interaction
are explored, so are the haptic and phenomenological aspects of new media
on the human sensory system. Are technology and virtual reality able to elicit
the same emotional responses to the physical world? Hapticity has been a
key element within architecture—a field involved in the study and shaping of
physical spaces since antiquity—which we look to in order to gain insight into
how new virtual spaces and modes of interaction can affect people today.
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The term hapticity as used in design, architecture, and technology generally
refers to the sensory properties of an object, namely, touch (Krishna et al.
2010). It refers, however, not only to the texture and feel of an object, but
also its accessibility, interactivity, and ultimately emotional imprint upon
the human user (Pallasmaa 1996). Pallasmaa (2000) refers to the French
phenomenological philosopher Maurice Merleau-Ponty’s definition of
hapticity as an all-encompassing, multisensory experience, noting that all the
various senses are themselves extensions of touch, even sight. Pallasmaa
points out that a lasting, meaningful human impression from physical
architecture is only created by a combination of the senses, of the distant
appraisal of vision, the intimacy of touch, and the lingering memory of smell,
hearing, and taste. Certainly in the writings of the Romantic poets we can see
the valuation of the richness of multisensory experiences within the natural
world, sights, smells, and sounds alike. How does the human sensory system
then react to a virtual or simulated environment in which the emphasis of
haptic experience can shift from some senses to others? In this scenario,
is technology forming an alterity relation with us, where the virtual worlds
that exist only within the technology are the main stimuli and entity we are
connected to, or can we consider it an embodied relation? For it to be the
latter, we must consider the virtual worlds we explore to be an integral part of
our reality.
2.5. Project Proposal
To investigate the potential for a man-made interactive installation, my
research has studied aspects of man’s cultural and psychological associations
with nature, the role and nature of technology as part of man’s environment
and link to the world, as well as man’s phenomenological experiences in
his environment. In studying the psychology and Romantic concepts of
nature within the human consciousness, we understand the roots of man’s
relationship with his environment, the phenomenology and psychological
association that we associate with our natural environment. Technology
has the potential of acting as a medium between man and the natural
environment; however, in doing so it creates new paradigms that influence
and affect the human psyche and constantly change man’s relationship with
the world. Autopoietic reproduction and biomimicry show the potential for
technology to simulate or mimic structures in the natural and biological world.
Studies of the mediation between humans and nature through technology
explore the perception of people’s “reality” through technology. Virtual
reality and artificial life explore such an idea, while studies of hapticity and
phenomenology reveal the human side of the equation in how physical and
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virtual spaces and environments can be experienced by the human viewer.
The challenge, then, lies in how we might explore this in the context of an
interactive human experience. The following set of questions was posed by
the research for Playground I:
• How are digital and immersive technologies in new media art
influenced by the natural world?
• What impact does the technological mediation of natural processes
have on the human experience of environment?
• Does play with interactive systems change the way that humans
perceive and experience their environment?
These questions, while exploring the nature of technology and human
phenomenology, also seek to develop the potential of new media and art
in establishing conceptual frameworks for the study and development of
interaction design in my studio practice.
My final master’s exhibition installation, Playground I, aims to develop an
interactive technological space where the viewer is affected by and, in turn,
affects a dynamic environment inspired by biology and nature. In doing so,
Playground I investigates the relationships between humans, nature, and
technology and explores human connections and interactions with the urban
man-made environment. This research is informed by fellow artists, designers,
and collaborators engaged in similar explorations of new media, interaction
design, and artificial life.
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3. Practice
3.1. Introduction to Studio Work
Over the course of my master’s research, several experimental projects
and a few collaborative ones were undertaken to experiment with the
above mentioned researched concepts of nature, technology, and human
experience. Each project explored one or more of the concepts, while
translating them into a form of new media installation. Most, if not all, of
these projects explore concepts of interaction to one extent or another,
whether through generating a visual output through participant-generated
input or through participant interpretation of visual imagery, conceptual
meaning, or physical construction.
I have been fortunate to work with colleagues and artists engaged in similar
explorations of the technological potential for interactive design and the
generation of artificial systems of life and environment. In the spirit of
combinatorial evolution, many of these collaborative projects have pooled
together ideas and technological innovations within conceptual new media to
develop installation art works that explore a multitude of themes and expand
the frontiers of our individual design philosophies. This process has expanded
the realms of my enquiries throughout the course of my research. Artificial
life, in particular, is a field of study in which researchers from the Centre
for Electronic Media Art (CEMA) have been actively involved. Collaborations
with such new media artists such as Joel Collins, Indae Hwang, and Troy
Innocent have offered me the opportunity to investigate and incorporate more
artificial life elements within my research than would have been possible
independently.
My individual project Modular Architecture was incorporated into the
collaborative effort Post-Digital Conversation (see Section 3.2). This was
followed by the collaborations drop zone and Alius, in which valuable
processes and conceptual ideas such as artificial life, self-generation, and
digital data visualization led to the solidification and refinement of my studio
practice. This led to projects such as RGB Wii Balls, Pendulum Rider, and
Firefly. My collaborative works explored individual concepts of my research in
preparation for my main master’s research project, Playground I. Informed by
research and experimentation undertaken with each individual experimental
project, Playground I aims to create a literal playground where participants
and visitors are invited to engage and respond to separate
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interactive elements that challenge and explore their connections and causal
relationships with a purpose-built phenomenological environment.
3.2. Modular Architecture
The starting point of my experimental practice was to collaborate as a member
of the CEMA research project team, an interdisciplinary research center based
in the Faculty of Art & Design and Faculty of Information Technology at Monash
University. This studio project was a response to the exhibition environment
in Design after Nature (2009). It also stands alone as an individual artwork.
The initial goal of this project was a practical one: to design a soundproofing
device for an exhibition space using corrugated cardboard, which was a
component of my previous experimental work in EinE (2008). A site analysis
of the gallery’s (Guildford Lane Gallery, Melbourne, Australia) environmental
space had revealed that the weathered wooden ceiling and pillars give visitors
the feeling of being in a forest; therefore corrugated cardboard was deemed a
suitable material, considering my work’s nature-based theme.

Figure 11. Soundproofing at the Guildford Lane Gallery with Modular Architecture by
Yun Tae Nam, 2009.

My role in this exhibition was to create a modular cardboard structure that
would reduce the sonic interference of different exhibition pieces in the
gallery. The central focus of this practice was the study of design solutions
through modularity—one of the valuable frameworks from The Nature of
Technology (Arthur 2009)—to explore the idea of how technology can become
biology, and vice versa, via replicating entities. In addition, it would be
reusable and versatile, to adapt to usage in various spaces. I considered the
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idea of reusing leftover parts from my previous installation work EinE (2008),
a nearly four-meter-tall structure comprised mainly of modular fabricated
cardboard components that could easily be readapted to new use, thereby
also reducing the wastage of paper material. These concepts of reusability
and restructurability was also inspired by the biological concept of
autopoietic creation.

Figure 12. A three-dimensional rendering of a module from Modular Architecture by
Yun Tae Nam, 2009.

Considerations of the structural system’s flexibility and mobility led me to
develop simple geometric modular architecture and systems. Such simple
systems could create a variety of structures according to pre-made instruction.
These modular building structure processes were examined via computerized
generation systems, for example, by analyzing design solutions for building
structures comprised of only two distinct modular shapes. Both random and
algorithmic generation was undertaken for this approach. The final structure
was a tribute to Johnston’s third nature (Johnston 2005), a metaphor for
a colonized environment. Since the structure’s shapes and forms spread
out from the corners of the space, redefining the gallery, this process
demonstrates how modular flexibility suits the new environment found within
third nature. Although this process was guided by human agency, this is the
nature of technological progress. Another objective I sought to accomplish
was to create irregular forms and patterns utilizing a combination of only
two different shapes to show how a biological or technological system can
be represented in accordance with Arthur’s and Johnston’s frameworks. The
reflection of life or living organisms such biological processes, for instance,
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growth, population, or evolution. Analysis of the progress of cell division to
form another cell such as human DNA, which consists of XY and XX strands for
males and females, respectively, the modular cardboard structure replicates
and populates a new environment utilizing these two varieties, hence its name
EinE YY & XX Modules. This reconceptualization of biological systems such as
DNA is similar to the formation of the communities of human society. Society
has different laws and rules to keep it functioning, as do biological systems,
albeit in intangible forms.

Figure 13. EinE YY & XX Modules of Modular Architecture, by Yun Tae Nam, 2009.

For the sake of accuracy and efficiency, laser cutting was utilized to create
200 units of this structure. The self-reproducing process of biological cells
is represented here by the entire structure consisting of smaller units joined
together, a technological process as much as a biological one. Self-creation
in different life forms is evident in this structure, even though it mimics the
actual natural process of replication through human action.
As part of its function, the structure of Modular Architecture was adapted
for use in several collaborative works and exhibitions, including PostDigital Conversation, a collaboration with Troy Innocent involving elements
of his previous work, World Machine (Innocent 2009). Troy Innocent’s
World Machine sought to find symbolic elements of the generated noise of
processed algorithms, reflecting a possible hidden world and structured
language emerging from the seemingly random. The audio output of
this generated noise was fed into an algorithm to generate patterns that
illuminate an abstract, nonrepresentational structure formed out of the
units of Modular Architecture. Post-Digital Conversation was installed in
two galleries, the Guildford Lane Gallery and Cube37 in Frankston. At both
locations the structures built were unique and adapted to the spatial qualities
and features of the galleries themselves. Within the Guildford Lane Gallery,
the units were assembled in a pattern suitable to a static studio residency,
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to be experienced by a viewer moving through the divided gallery space.
Within Cube37, the gallery was bordered on one side with a transparent glass
wall and, as such, was visible not only to people moving through the space,
but also from the street level. The modular structures there were assembled
in a more scattered, radial pattern at various elevation levels to maximize
the illumination effect, especially as seen from the street at night. Modular
Architecture was again deployed during the Monash Multimedia & Digital
Arts Open Day in August 2010, as well as the group exhibition ncode() in
March 2011. In each instance, Modular Architecture was reassembled into a
new spatial setting to test the flexibility of modularity systems, as well as the
unpredictability of the creator’s and user’s interactions with nature.

Figure 14. Post-Digital Conversation at the Guildford Lane Gallery, by Troy Innocent and
Yun Tae Nam, 2009.

Figure 15. Post-Digital Conversation at ncode(), by Troy Innocent and Yun Tae Nam, 2011.
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Figure 16. Post-Digital Conversation at Cube37, by Troy Innocent and Yun Tae Nam, 2009.

Further information about Modular Architecture can be found in Appendix 1:
Design after Nature, Appendix 2: Monash Multimedia & Digital Arts Open Day
2010, and Appendix 3: ncode()
3.3. Collaborations
3.3.1. drop zone
Water is an essential element of life, not only to humans, flora, and fauna, but
also to the Earth’s ecosystem. Awareness and perception of this ecosystem
are vital for the human race. Our knowledge of the condition of the Earth’s
water is crucial, since, as a species, we are its biggest consumer and must
strive to keep it free of pollution and the other effects of industry and the
byproducts of civilization. The kinetic sculpture drop zone, selected for the
2010 City of Yarra Environmental Public Art Commission, is an installation that
visualizes Australia’s most important resource issue—water—and symbolizes
the importance of a sustainable water future. This work was a collaborative
effort between Troy Innocent, Joel Collins, Indae Hwang, and myself.
The installation consists of five water tanks. The water tank is once again
becoming a contemporary symbol of the Australian household, much like the
Hills Hoist clothesline once was. The work drop zone incorporates this identity,
using ready-made home water tanks with floating totems that rise and fall
to indicate the level of local rainfall. When the water level is low, the totems
are only partially visible; when the water level is high, they rise, appearing
to bloom from the top of the tank, a metaphorical reference to the blooming
of flowers after a desert rain. Wind-powered drum sticks, tuned by the water
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level and driven by anemometers, beat on each tank’s surface and introduce a
percussive element into the environment.

Figure 17. drop zone, by Troy Innocent, Joel Collins, Indae Hwang, and Yun Tae Nam, 2010.

My role in this collaboration was to explore the idea of using the wind from
the natural environment to power and generate a system of sound, as well as
to create a way to visualize each tank’s water level. The solution was a series
of flower-shaped objects, each a symbol in different colors, floating on top of
each storage tank’s waterline. The relationship of nature to energy, windmills,
and anemometers inspired the concept of the wind-powered generative
sound system; power harnessed from nature, such as the kinetic force of
wind, can generate both energy and artwork for human use. Five aluminum
tanks producing five different musical notes become potential musical
composers, governed not only by the wind conditions but also by the different
water levels in each tank, through the natural processes of the water cycle,
such as condensation. At the same time, the tanks’ rhythm implies a casual
relationship between water and wind in nature. The work drop zone shows
how technology can help us visualize the hidden processes of nature such as
evaporation, precipitation, and energy transfer.
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Figure 18. A detail of drop zone, by Troy Innocent, Joel Collins, Indae Hwang, and
Yun Tae Nam, 2010.

More information regarding the methods and details of the plans,
illustrations, and installation for this project is provided in Appendix 4: drop
zone.
3.3.2. Alius
Alius is an experimental research project exhibited at Design after Nature
(2009). It is a collaboration between Indae Hwang, Joel Collins, and myself.
The installation features a virtual pond of life forms projected onto a
suspended paper structure. This artificial world and the entities within are an
expression of third nature. Competing with each other for energy, the entities
feed on sharp peaks of noise; their population growth and evolution are
subsequently dependent on the sonic activity of the gallery. The work aims to
integrate the actions of audiences, transforming them into more than mere
observers. An embedded sensor—a microphone in this case—captures sounds
made by the audience and feeds the audio input into an algorithm that has
the impact of altering the virtual ecosystem.
A challenge of this installation was the use of three-dimensional (3D) mapping
projection technology to embed this artificial world within a folded paper
structure. My role in this project was to develop an appropriate surface for the
projection. The solution was an irregularly bent geometric paper structure that
resembles and references the seabed or the bottom of a pond in the physical
world. The paper surface provides a constantly shifting emotional landscape
to viewers due to the changing shapes, colors, and scenes. This hanging
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paper structure is also a metaphor for a stream of water, an essential part
of biological systems. Four visualizations have been used for this project to
express different perspectives and system reactions to viewers.

Figure 19. Alius paper structure, by Joel Collins, Indae Hwang, and Yun Tae Nam, 2009.

Figure 20. Alius projection, by Joel Collins, Indae Hwang, and Yun Tae Nam, 2009.

The artificial life system developed by Indae Hwang and Joel Collins draws
upon input from the viewer to generate virtual creatures, affecting factors such
as the creatures’ lifespans, rate of reproduction, and consumption of other
life forms. Each generation of a creature’s DNA structure is hence unique and
dependent on audience input. Another factor affecting the creatures’ growth
is a random characteristic that determines how much energy a creature will
consume, affecting its size and place in the ecosystem. Mankind is now in
a similar situation with new technology, with some people embracing new
developments with open arms and others resisting the rapid technological
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changes. This situation is similar to the ways in which technology mimics
the life cycle and reproductive systems of biological entities, as well as
how the lifespan of technology is ultimately dependent on people. Our rate
of consumption of technology affects the obsolescence and birth of new
technologies.
Hayles (1999) writes of perception and our environment and the relationship
between the two. The author concludes, referring to Maturana’s work, that
our senses do not necessarily reflect an objective world, as we would call it.
Maturana concludes that perception is not fundamentally representational.
The author argues that to speak of an objectively existing world is misleading,
for the very idea of a world implies a realm that pre-exists its construction
by an observer. Certainly there is something “out there,” which, for lack of
a better term, we can call reality; but it comes into existence for us, and for
all living creatures, only through interactive processes determined solely by
the organism’s own organization (Hayles 1999). This is reflected in the four
visualizations of Alius: The four different “worlds” are created by the same
generative system according to an algorithm; however, the illustrations and
visualizations differ in shape, form, and color, depending on their worlds’
different factors, viewer inputs, and even more interactions between human
and Alius worlds. In a sense, the virtual organisms develop differently
according to their “perception” of us and the environment, simulated by
different algorithms and input. The only way we can accurately comprehend
and grasp this world is, indeed, by depending on the viewer’s biological and
conceptual makeup.

Figure 21. Visualizations of Alius, by Joel Collins, Indae Hwang, and Yun Tae Nam, 2009.
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Throughout my research for Modular Architecture, I derived a conceptual
framework of modularity in technology inspired by the natural processes
of biology. This transformation of materials from the concept of biomimicry
resulted in Modular Architecture. Two collaborative works—drop zone and
Alius—provided me the opportunity to investigate the conceptual frameworks
of environment and systems of life such as the human preference for the
Romantic idea of nature, as well as the man-made third nature. These aspects
address a further new media installation in the form of Playground I, within
which participants play and interact within third nature built by technology.
3.4. Playground I
You don’t play pinball with just your hands, you play it with the groin too.
Umberto Eco, 1989

My studio practice culminated in a new media art installation exploring
digital and immersive technologies. This installation, titled Playground I, is
a multisensory interactive experience that allows “play” with technologically
mediated natural processes. In Playground I the audience engages with
interactive systems inspired by my study of nature, technology, and systems
of life. My approach to digital and immersive technologies draws upon both
the Romantic concept of the natural environment and technological, manmade “nature.” The installation is a form of man-made nature that stages an
engagement with its environment with the aim of re-expressing the concept of
pure nature in a contemporary context.
Staging this installation as a playground builds upon the ways in which
humans interact with new environments, with a natural sense of curiosity and
inquisitiveness, although sometimes with an aversion toward the unknown.
Playground I challenges participants to engage in a free play via the sensory
experience of their environment, allowing them to build their own connections
with the space. In doing this, Playground I allows the audience to experience
the relationship between humans and third nature by placing them inside that
relationship.
Modular structures are present in the physical construction of Playground I,
referencing the modularity explored in Modular Architecture and Firefly. Within
the installation, the cardboard structure of Modular Architecture is assembled
and combined with the input devices of RGB Wii Balls. This creates a new
interactive experience by connecting participant input from these devices
with the color values of a series of LED modules that illuminate the cardboard
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structure. Once again, the structure of Modular Architecture has been adapted
and reassembled, in this case to fit within the new media environment of
Playground I.
Playground I uses interactive elements developed in RGB Wii Balls, Pendulum
Rider, and Firefly, creating a new media installation that invites the viewer
to participate and interact with technology within a fabricated environment.
Thus Playground I is an exploration of the human sensory experience within
a technological third nature. Within Playground I, players trigger various
visual outputs through their interactions, which then trigger further reactions.
Playground I allows tangible play with forms of digital and immersive
technologies in new media art via their integration into material expressions
of such, as in Modular Architecture and Firefly. These works are tactile yet
mutable, both solid and fluid. Playground I is an interactive experience that
allows humans to play within a new media art installation built on the concept
of third nature. Utilizing this interface, visitors do not experience Playground
I as simple observers but, rather, as active participants who experience
processes of technological mediation between themselves and the elements
of Playground I.
Playground I draws upon the process of autopoiesis in generating experience.
In Playground I the space itself is the event, which is constantly generated by
the individual elements of the installation, which, in turn, affect the behavior
of the human participants, which then affect the visual output of Playground
I. Thus the participants become players in an active, dynamic relationship
with a technological environment. By placing them inside the feedback loop,
the minds and behaviors of the audience become part of the environment
and the experience. The installation explores ways in which play with
interactive systems changes the ways humans perceive and experience their
environment.
One of the routes for this change in perception is the visual feedback in
Playground I. It draws upon color psychology and sensual hapticity to make
a phenomenological connection between the audience and its environment.
This mix of experimental interaction and familiar processes of play forms a
new sensory technological environment that the audience inhabits. The main
process of play is human interaction with digital and immersive technologies
such as new interface objects or mobile devices that affect the generative
light and sound systems within the installation space. Thus, the participants’
interactions produce unexpected experiences or conditions that cause them
to reflect on their experience. Play becomes a medium with which to build
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a relationship between the audience and the expression of third nature
embodied within the installation.
3.4.1. RGB Wii Balls
One aspect of digital convergence that has taken place in the past four
decades has been the combination of the technology of television with other
digital devices to derive new forms of entertainment. An example of this is the
emergence of home video game consoles. Along with the Internet, home video
games consoles played a large role in putting interactive media back into
households until recently dominated by the passive media forms of television
and radio. In contrast to more conventional video game input devices such
as joysticks, directional pads, and trackball devices, the Nintendo Wii’s
Wiimote™ controller allows movement input in three dimensions via a
combination of accelerometers and infrared detection to sense its position
within a 3D space. Since the release of the Wiimote, many artists, designers,
and researchers, such as Johnny Chung Lee and Waninkoko, have explored
different ways of exploring this interface tool. Many third-party applications
currently in development are experimenting with different approaches to user
interaction in gaming—with innovations such as the PlayStation Move™ and
the Xbox 360 Kinect™ —or are exploring new interface devices to connect to
the Wiimote.

Figure 22. RGB Wii Balls, by Yun Tae Nam, 2010.

As part of my investigation into interactivity and haptic experiences within
new media technologies, I developed RGB Wii Balls as an experimental
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project exploring the influence of technology on human interactions with
a technological environment. Constructed from cardboard, each Wii ball
contains a Nintendo Wiimote motion sensor controller. Movement input from
each of the three devices feeds input into an algorithm that controls the
levels of red, green, and blue in a series of LED light modules that illuminate
the space around a user. The three different Wii Balls can be manipulated
by multiple individuals, altering the environment around them through their
combined input. This changes the mood, lighting, and spatial properties of
the area through the colors of the LED modules. Based on these changes, the
participants can learn from experience how the directional movement of the
controllers changes the environmental conditions, and can then manipulate
them to attain specific colors or moods. In this sense, the RGB Wii Balls
project explores the potential of a technological artifact that can respond
to as well as affect both human emotion and spatial conditions within an
environment.
3.4.2. Pendulum Rider
This installation was inspired by memories of the swinging pendulum of a
grandfather clock in my childhood home. I had a similar experience when I
first rode a carousel, the horses’ up-and-down movement creating a hypnotic,
seemingly unending rhythm. The simple kinetic energy and “life” these
objects possessed fascinated me from my youth and continue to inspire me.
Pendulum Rider takes the kinetic energy of a pendulum and combines it with
the random element of a second attached pendulum. The result is an erratic,
unpredictable pattern of movement generated entirely by the physics of the
pendulum system and chance. By attaching an LED emitter on the end of the
second pendulum and exposing the moving system to the long exposure
of a camera, these random patterns of movement can be captured as visual
output. The LED output is linked to an audio receptor that picks up sounds
emitted by viewers and the environment, changing in color based on the audio
input.
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Figure 23. Pendulum Rider, by Yun Tae Nam, 2010.

The mathematical permutations of the possible paths of the pendulum arm
can be illustrated visually by a computer simulation in which these random
or harmonized paths can be seen as organic and sinuous. While not a true
autopoietic production of visual information, Pendulum Rider is a generative
system that plays on the possibility of technology to generate unexpected
results through random processes or elements in a particular environment.
Through the mediation of the LED module’s emitted light and the
technological eye of the camera lens, the human viewer is able to enter this
world of random, vibrant energy. Through the input of audience-generated
noise, the viewer is also able to participate in the generative process and
affect the output. This work explores a symbiotic relationship between man
and technology, in which the technology aids man’s perception of this hidden,
virtual world of kinetic movement while simultaneously being driven by
human input.
3.4.3. Firefly
Inspired by my work with Modular Architecture and the collaborative work
of Post-Digital Conversation (see Section 3.2), my research interests shifted
to the field of LED systems and their potential for interactive environmental
installations. In the spirit of Arthur’s (2009) concept of combinatorial
evolution—the process of adding technology to existing technology—this
installation builds upon the modular system concept of previous work, as well
as LED multimedia platforms, to further develop a system for new media art
installation. One major objective of this installation was to investigate and
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develop an interactive framework within a new technological environment.
The LED modules, called fireflies, are integrated with this structure. Attached
to these LED modules are a series of circular shapes of translucent material
made of plastic and paper. These are then illuminated by the attached LED
emitters.

Figure 24. Firefly module, by Yun Tae Nam, 2011.

Fireflies can only live in places free of pollution. In this way they symbolize
the concept of a pure, untainted nature as envisioned by the Romantics.
This inspired me to create an installation based on the firefly. The Firefly
installation aims to encourage and express interactions between humans and
technology. Around 150 firefly LEDs illuminate the constructed environment
through varying patterns influenced by viewer input. Their combined digital
display creates three different types of visualizations: A red environment, a
rainbow one, and a green one. Each represents different world themes. Red
refers to human society, psychologically being the color of danger, heightened
awareness, and anger (Johnston 2005). Rainbows refer to man’s visible
spectrum of colors. Green refers to imagery of calm and safety, as well as
nature and the Earth. This range of colors represents human emotions through
a technological channel according to interactions between humans and
fireflies.
Similar to Modular Architecture, this installation piece uses only two distinct
types of components, however, this time utilizing the simpler basic shape of a
circle. Constructed again of the raw material of paper, the circle components
are manipulated, folded as in origami, and combined to form a more complex
structure. This structure takes on a more organic shape, compared to
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Modular Architecture, due to it being based on the form of a circle. Based on
elements of LED motion graphics, animated lighting, and pattern generation
with algorithms, the installation is altered by audience input via sound
and movement detection. Human input via noise or motion contributes to
the pattern generation system, which picks up sounds from the immediate
environment of the installation as input to generate different patterns of
lighting in various colors. In addition to describing the pattern, the generative
system of light expresses the processes of humans interacting with nature
and nature interacting with technology.

Figure 25. Firefly modules, by Yun Tae Nam, 2011.

According to Maturana and Varela (1980), an individual’s reality is constructed
from his or her perceptions, and these perceptions interact with the
environment. The authors offer the graphic analogy of a raindrop that falls on
a mountainside and, as it courses downward, both affects and is affected by
the slope down which it rolls. That raindrop’s experience is its incontrovertible
truth, while rain falling on an opposite slope finds quite a different path. In
this sense, the pattern starts out with one starting point spreading out to
many paths until it reaches its conclusion. Firefly’s modular LEDs create a
set of alternative paths to be generated by a digital algorithm programmed
to alter the pattern of flashing LED lights. This explores the digital flow of
information, such as the behavior of electricity.
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4. Conclusion
4.1. Findings
We are becoming increasingly aware of the effect humans have on the natural
environment. Effects such as pollution and the overconsumption of natural
resources are coming to light as we surpass the global population mark of six
billion people. Green movements are increasingly prevalent in every aspect of
human society, and technology and industry are now finding ways to limit the
negative effects of human society on our physical world. My master’s research
has sought a perspective to explore the relationship between humans, nature,
and technology within the context of new media art and design, studying
the links between the three and where humans stand in this new paradigm.
While the Romantic notion of pure nature still persists to this day cut in our
consciousness, I found that technology—which can be viewed by some to be
artificial and disruptive of the natural world—can be seen as a reinterpretation
of nature by humans. The natural chemical and biological processes that
drive the ecology and geology of this Earth are the basic principles of our
technological tools and, as my research has shown, nature and technology
have come to resemble each other.
In my work, digital and immersive technologies have been developed and
designed with inspiration from the natural world. Biomimicry and genetic
reproduction can be modeled within technology, allowing them to develop
based on biological or natural structures of life. At its very foundation,
technology is, after all, based on the rules and physics that govern the natural
world. Through this approach and using technology within this framework,
creative possibilities within new media art and design have been explored
and developed. Playground I investigates the potential of technology to draw
upon the natural world in its incorporation of LED modules developed from
Firefly and the units of Modular Architecture. Throughout exploring digital
and immersive technologies, I have designed a new media art installation,
Playground I, a multisensory interactive experience form. My experimental
works Modular Architecture and Firefly demonstrate the potential of natural
principles such as modularity and flexible adaptability to be a viable avenue of
development in new media technology. In Playground I, these principles drive
the LED modules developed for Firefly.
Within new media art installation, the technological mediation of natural
processes plays a role in human’s experience of his environment. Idhe’s
framework of technological mediation describes how our experience of the
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world and the environment depends on the type of relationships we have
with the technology with which we perceive our environment. RGB Wii Balls
shows how technology can connect us with our environment and change
our experience through such play as general human gestures or behaviors.
For instance, a person plays with a ball but the action transforms into an
interaction such that the ball player has control to change his or her own
experience through technology. Pendulum Rider, a part of Playground I,
demonstrates how certain sensory experiences are only obtainable through
the medium of technology. The visual generation system of Pendulum Rider
was incorporated into Playground I as well as an exploration of technological
mediation and its potential to allow us to experience the environment around
us in unique ways at the event of Playground I. Through my studio practice,
I designed and developed a program performing an event that generates
constant sequences of pictures on a computer screen. Thus, the audience
can see generated digital images and experience a technological mediation
process. This is similar to the ways in which virtual reality and other new
media spaces are created via connections made possible by the Internet.
Introducing interactive systems into the human experience changes the
ways in which humans perceive their environment. This phenomenological
experience of human and environmental interaction through technology is
explored in RGB Wii Balls and Firefly by expressing the tangible potential of
technology in augmenting man’s sensory experience of his environment.
Virtual spaces hold entirely new sensory experiences, compared to physical
environments, demonstrated by developments in new media and technology.
Technology, in this sense, is literally changing the way we perceive the world.
Through color, sound, and light, Playground I builds a new sensory experience
for the participant through its technological means, while referencing
elements of nature and the biological world by modeling its processes on
them.
Whereas technology has always been a bridge between humans and the world
around them—gradually forming the new paradigm of a hybrid geological,
biological, and technological environment—it is important to recognize
the effects that digital technology has on people as it plays a greater role
in human life and connects us with the worlds around us, be they real or
virtual. The psychological, emotional, and physiological effects it has on us
and the way it influences the changing psyche of mankind is central to this
investigation. While the potential for interaction within new media is plentiful,
the human experience and consciousness have inevitably been shaped by the
shift in environment and interaction, which, in turn, sends the development of
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technology down ever-changing paths. The proliferation of technology in this
respect is, as Arthur observes, an organic and evolving autopoiesis. The future
will bring innovations and advanced technologies that will be even more
complex, versatile, refined, and unpredictable than those of today. The reality
of what exists in the present will reform how humans live, work, and create.
Most importantly, it will shape how we view the world. Even as Playground I
challenges the visitor to interact, react, and form an emotional response to
the interactive elements of its installations, it demonstrates the potential that
technology possesses—and has, always possessed—of affecting the human
mind and outlook on the world.
4.2. Further Research
One possible avenue of further research is to study the overlap of real and
virtual environments and elements. This is an extension of the study of the
relationship between humans and their environment through the mediating
medium of technology undertaken in Playground I. While Playground I shows
the potential for technology in affecting how humans perceive and react to
or interact with their environment, and seeing how the systems of life and
biology found in the natural world can manifest itself in a technological
form, the extent of how the boundaries of real and virtual space have been
redefined or blurred by technology remains to be explored.
Real space, or the physical world, is the context in which Playground I
explores the human sensory experience. Whatever virtual content or metaphor
that exists within the space is imparted through symbolism or imagery
manifest through light, sound, and color in a physical realm. An example of
a purely virtual space, in comparison, might lie in the “cyberspace” of the
Internet, or within a three-dimensional (3D) computer-generated space. These
are the realms described by such writers as McLuhan (1964) and Gibson
(1984). The development of new media technologies in recent years, however,
has seen the lines between the real and the virtual blur significantly.
Augmented reality (AR) refers to a live direct or indirect view of the world
through a technological medium such as a smartphone, “augmented” by
computer-generated virtual imagery. Current AR technology involves an
AR visual “code” being picked up on the surface of a real world object by
a camera, recognized by software, and embedded in a virtual object in the
location of the code on a screen or some other equivalent digital display
medium. This technology has become a growing phenomenon in recent
years, with many companies taking advantage of it through marketing and
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product design. Sportswear company Adidas created a series of AR shoes in
2010, with AR codes embedded on their tongues. When viewed by a webcam
in certain locations, the shoes reveal an elaborate virtual world of color and
vibrancy. The goal is to enable users to explore these virtual neighborhoods
and even play interactive games, using their shoes as controllers.

Figure 26. Adidas AR shoes, 2010.

Another similar technology that has challenged the boundaries between
the real and the virtual in recent years is that of 3D mapping. 3D mapping
utilizes visual projections of real-time computer-generated imagery overlaying
objects or surfaces in the real world to generate elaborate media displays.
While AR technology captures real environments and objects and augments
them with virtual objects within the virtual space of a digital screen to
create a hybrid real/virtual environment, 3D mapping brings the virtual
object into the physical world through light and sound projection. A recent
advertising campaign for the Toyota Auris hybrid car utilized 3D mapping to
illuminate an Auris with digital imagery under a railway arch in East London.
The commercial—which involved a crew of 45 and seven projectors—used
projection mapping to throw a mix of keyframe, 2D, 3D, algorithmic, and
dynamic animation onto an Auris, bringing the car to life in a blaze of pulsing
blue lights. A similar concept is utilized in Alius to display a virtual world of
artificial life onto a physical paper structure.
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Figure 27. The Toyota Auris 3D mapping advertising campaign, London, 2010.

Such digital and immersive technologies as both 3D mapping and AR play
with the concept of real and virtual space becoming one. The challenge of
future research in this regard is to explore the human phenomenological
repercussions of this merger and the potential to create a similar exploration
of this hybrid environment, as Playground I does for a physical technological
environment. Playground I shows how a technological medium affects the
sensory approach of humans experiencing an environment, but how do
human perceptions of virtual and real space shifts adapt to a meeting point
between the two? The potential exists for a phenomenological exploration of
real/virtual space using the emerging technologies of new media such as AR
and 3D mapping.
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Introduction to the Exhibition
Design After Nature is an interdisciplinary research project examining
how natural systems might inspire the development of creative computer
software and electronic media art. The works in this exhibition are the result
of individual and collaborative investigations by visual artists, musicians
and computer scientists from Monash University and the University of
Canberra.
In this research, we focus on the concept of the ecosystem to motivate
alternative ways of conceptualising the design and realisation of creative
systems. Bio-mimicry in art and science offers a means to learn from
the natural environment. The field of evolutionary computing employs a
limited metaphor of Darwinian evolution to successfully solve problems in
optimisation, search and learning. Other biologically inspired techniques
such as swarm optimisation, stigmergy, Lindenmayer systems and artificial
immunology have similarly been applied in engineering and artistic
domains. However, engineering approaches often break down in creative
systems. Concepts such as ‘problem’, ‘solution’ and ‘optimisation’ may not
be appropriate in creative contexts. Hence our belief that an alternate way
of thinking is required, beyond simple mimicry.
The ecosystem as a conceptual model of the workings of biological systems
is particularly interesting, as it focuses on connected processes that drive
adaptation, self maintenance and diversity. These are characteristics that
are often of interest to generative artists and concepts that are frequently
fruitful in technology-based creative systems.

Design After Nature
3 December – 20 December, 2009
Guildford Lane Gallery
20 – 24 Guildford Lane
Melbourne, 3000
Design After Nature
Australia
ISBN: 1-921179-68-6
Design After Nature was supported by the
Australian Research Council ‘Discovery Projects’
grant DP0772667 and has been assisted by the
Australian Government through the Australia
Council.
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Why would ecosystem metaphors be a useful way to think about creative
processes? Evolution is a process capable of discovering interesting and
appropriate novelty – evolution is creative! The diversity and complexity
of life on Earth serves as both the inspiration and the evidence for this. A
key research question that biologists face is, how does this novelty and
diversity arise? Our challenge as artists and researchers is to discover how
a process that produces novelty in the domain of biology, can be applicable
to generative art and design.
Organisms adapt to and modify their abiotic habitats; they also prey
on, collaborate with and influence the behaviour of their ecosystem’s
cohabiters. In order for appropriate novelty to arise in a computational
system modelled on this scenario, we must design computational spaces
that emerge from element interactions of this type. Only then can we
successfully venture into a creative context.
This exhibition consist of artworks, prototypes and research software. Each,
in its own way, seeks to explore specific natural mechanisms in creative
contexts. The works are, in a sense, fragments and signposts that point to
future directions for exploration of the ecosystemic method. As humanity
enters its most difficult century in relation to the environment, it is timely
to consider the role of art to illuminate a deeper and richer sense of the
systems that have given rise to us as a species. The way we have lived
in the past, and the decisions we are making now, impact profoundly on3
an intricately connected causal web, the effects of which will remodel
our planet and the way we live. We hope that a greater understanding of
ecosystemic processes will resonate into the broader connectedness of
ourselves to the world.

Exhibition Artworks
Oliver Bown
Holonophone, 2009
Computer simulation with realtime
audio input and output
Joel Collins, Indae Hwang,
Yun Tae Nam
Alius, 2009
Computer simulation with realtime
audio input, paper
Alan Dorin
Constellation, 2009
Generative software installation

Jon McCormack
Colourﬁeld, 2009
Software ecosystem
Gordon Monro
Difference Engine, 2009
Digital Prints
Ben Porter
It Looks Like An Echinoderm, 2009
Computer simulation
Mitchell Whitelaw
Limits to Growth (Exurbs), 2009
Permanent marker on card

Alice Eldridge
You Pretty Little Flocker, 2009
Generative drawing software

Jon McCormack, 2009

Mark Guglielmetti
Looking to Mount Fuji, 2009
Generative drawing software,
20 installation
mixed media
Troy Innocent
Post-digital Conversation (Realtime
Version), 2009
Generative system, computer
controlled LEDs, four-channel sound
Troy Innocent
Perspective Glitch, 2009
Lasercut paper, wood and acrylic;
Chalk, discourse and generative
system; site-speciﬁc installation,
photography and online media
Taras Kowaliw
The Worm Variations, 2009
Computer simulation, video footage
Taras Kowaliw
The Evolutionary Ecosystemic
Engine, 2009
Computer simulation, video footage

58

Oliver Bown
Holonophone, 2009

19

in dynamical system and artificial life approaches to musical
performance, creativity and the co-evolution of software and creative
systems that have given rise to us as a species. The way we have lived practice. He is a member of the Centre for Electronic Media Art and
in the past, and the decisions we are making now, impact profoundly on one half of the electronica duo Icarus, with Isambard Khroustaliov.

an intricately connected causal web, the effects of which will remodel
our planet and the way we live. We hope that a greater understanding of
ecosystemic processes will resonate into the broader connectedness of
ourselves to the world.
Jon McCormack, 2009

Joel Collins, Indae Hwang, Yun Tae Nam
Alius visualises an artificial world of digital entities embedded within a
suspended paper structure. Competing with each other for energy, the
entities feed on sharp peaks of noise, subsequently their population grows
and evolves dependent on the sonic activity of the gallery.
Joel Collins is a research student in the Centre for Electronic Media Art,
Faculty of Art and Design, Monash University. His recent work includes
collaborative exhibits in the International Urban Screens Melbourne 08
Conference and the 2009 Victoria State of Design Festival.
Indae Hwang is a digital designer specialising in interactive media and
interface design, with over five years working experience as an art director
and Multimedia designer in South Korea. His works have been awarded
first prize in Flash Film Festival 3D and he has been selected as amongst
the
best web designers
Korea.
Recently
he finished
a Masters
degree in
environment
I will coverinthe
gallery
space with
cardboard.
A modular
Multimedia
Swinburne
and
he itiswould
currently
a PhD
system wasat
built
with the University,
cardboard so
that
not undertaking
interfere with
in
Design
at Monash
University.‘
other
individual
works.

AlanTae
Dorin
Yun
recently completed an Honours Degree in Multimedia and Digital
Constellation
simulates
theand
creation
of habitat
all ecosystems,
a
Arts at Monash
University
his interest
is inin
multimedia
designfrom
dealing
water
droplethuman
to an ocean,
a forest tofor
a rocky
crevice.
Habitat isOne
continually
with nature,
and technology
interactive
installation.
of his
created
and
destroyed
byin
allthe
organisms
asDesign
evolutionary
procession
Exhibition
2009, Natural
works has
been
awarded
44th Korea
marches
In undertaking
this infinite generative
work, tiny
software mosses
Regress. relentlessly.
He is currently
a Masters degree
in Multimedia
and
flowers
evolve.University.
Each is different in some way from all that have come
Design
at Monash
before, and from all that will ever follow. Each moulds its own niche, its
spatial,
temporal, chemical and physical locale. It takes what it must from
Ben Porter
its
environment,
and from its
community.the
In return,
eachdevelopment
offers a straw
It looks
like an Echinoderm
demonstrates
simulated
ofto
which
others
cling.reminiscent of a starfish or sea urchin. Starting from a
a virtual
organism
spherical arrangement, the cells of the organism are directed to divide and
Alan
is an academic
and by
artist
the Centre
for Electronic
Media Art,
grow.Dorin
This behaviour
is driven
an at
internal
cell program
and organised
Faculty
of Information
Technology,
Monash University.
Through
electronic
via inter-cell
communication.
The emergent
effects of these
instructions
and
art,
software manifest
simulation
research into of
artificial
life,structures.
self-assembling
interactions
in and
the development
limb-like
The music
Oliver Bown
systems and the philosophy of science and art, he explores the links
Holonophone, 2009 in the animation is Sonic Ecosystem 1.100.2 composed by Ollie Bown and
7
edited by Ben Porter.
between computation and biology.
(Audio Only)
Alice Eldridge
You Pretty Little Flocker reinterprets models of biological phenomenon. A
flocking algorithm is augmented to include size preference: elements of a
similar size flock together. Rather than visualising the individual boids, the
Opposite:
interactions between them are rendered. Each time two elements Joel
touch,
a
Collins,
line is drawn between their centres. The brightness is determined Indae
by their
Hwang,
separation: larger distances are brighter, smaller distances are darker.
Yun Tae Nam
The visual result is quite distinct from typical representations of flocking
Alius, 2009
algorithms, but retains a sense of biological law. Images the flicker between
the natural and artificial, evoking unseen but strangely familiar naturalistic
5
processes.
Alice Eldridge grew up drawing and playing music and not playing with
computers, but was drawn in by the generative potential of computers
whilst studying an MSc in Evolutionary and Adaptive Systems at the
University of Sussex, UK. Her PhD propounded systemic approaches to
interactive music software for sonic installation and improvised electroacoustic performance. Whilst studying she taught music technology and led
a pioneering course in Music Informatics at Sussex.
4

Ben is currently studying for a PhD in Computer Science at Monash
University. His research is in the field of computer graphics, where he is
attempting to grow organic three dimensional forms using models inspired
by real biological development.
Mitchell Whitelaw
Published in 1972, the Limits to Growth report was commissioned by
the Club of Rome to report on the economic implications of exponential
growth, and used an abstract ‘world model’ to predict the behaviour of the
global economic system. This work experiments with a generative system
based on Eden’s model — used to simulate the growth of bacteria as well
as cities. In this modification of Eden’s two-dimensional world, growth can
create its own boundaries, forming utopian diagrams of self-limiting urban
forms.
Mitchell Whitelaw is an academic, writer and artist with interests in digital
media, generative systems and data-aesthetics. His work has appeared in
journals including Leonardo, Digital Creativity, Fibreculture, and Senses
and Society. In 2004 his work on a-life art was published in the book
Metacreation: Art and Artificial Life (MIT Press). His current work spans
generative art and design, digital materiality, and data visualisation. He
is currently a Senior Lecturer in the Faculty of Arts and Design at the
University of Canberra, where he leads the Master of Digital Design. He
blogs at The Teeming Void.

Mark Guglielmetti
The second artwork in the Documentary nShape series, Looking to
Mount Fuji explores the formation of subjectivity, cultural identity and
the fabrication of nature (as defined by cultural protocols and standards).
Looking to Mount Fuji is both generator of an infinite array of drawings
and documentary filmmaker. The system generates a range of artefacts
(drawings), then selects and transmits the artefacts it finds ‘interesting’. The
artwork creates, evaluates and decides what to record, filter and transmit,
creating, in this process, a documentary of “interesting things”; generator,
critic and consumer of all things.
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Mark Guglielmetti explores modes of representation in the formation
cultural identity. These themes underpin both his artistic practice and
theoretical research. His work has been exhibited widely including Ars
Electronica, the Biennial of Electronic Arts Perth (BEAP), and showcased at
the Architectural Biennial in Beijing, the Barbican in London and the Centre
Troy Innocent
Pompidou.
World Machine, 2009
Troy Innocent
10
‘The
World Machine originates in Ludea. Its function is to transmutate the
city streets to provide a suitable habitat for Ludean lifeforms. At its core
are seven tags that appear in scenes that are at once familiar and alien;
simultaneously read by humans and machines; augmenting and mutating
urban space.’

11

Using the Ludean World Machine as its origin Post-digital Conversation
takes place in a crossmedia ecology that consists of an artificial world
embedded within the architecture of the gallery and its surrounds. The
9
project explores the ways in which evolutionary processes common
in nature also appear in the development of systems of language and
communication. In this case the language is an abstract code of oscillating
and rhythmic synaesthetic utterances and fragments of conversation with
space that float in-between states of coherent meaning.

Perspective Glitch — Open Art Studio
3.12–20.12.09
The artists studio is situated simultaneously in the Micronation of Ludea
and the City of Melbourne and invites visitors to play with systems of
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Taras is interested in the use of bio-inspired techniques to understand
and emulate biological design; he also pokes around in machine learning,
pattern recognition, and visual
digital art.
studied
mathematics
Taras and
is interested
inTaras
the use
of bio-inspired
techniques to understand
at the University of Toronto,
computing
at Concordia
in Montreal,
and isaround in machine learning,
and
emulate biological
design;
he also pokes
now a research associate at
the Centre
for Electronic
Media
Arts
at Monash
pattern
recognition,
and visual
and
digital
art. Taras studied mathematics
University.
at the University of Toronto, computing at Concordia in Montreal, and is
now a research associate at the Centre for Electronic Media Arts at Monash
Jon McCormack
University.
I work at the intersections of art and science. I am interested in developing
new modes of creative expression
through computation, expression
Jon McCormack
that, in the spirit of GyorgyI work
Kepes,
to a deeper of
and
sense ofI am interested in developing
at leads
the intersections
artricher
and science.
life. My work deals with the
spaces
between
the natural
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media artist and PhD student in the Faculty of
Art and Design at Monash University. He is working on computer-based
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is a digital
media artist and PhD student in the Faculty of
Art and Design at Monash University. He is working on computer-based
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Design After Nature - again
23 February – 14 March, 2010
Frankston Arts Centre, Cube37
37 Davey St, Frankston
VIC, 3199
Design
After Nature
ISBN:
1-921179-68-6
Australia
Design After Nature was supported by the
Australian Research Council ‘Discovery Projects’
grant DP0772667 and has been assisted by the
Australian Government through the Australia
Council.

2

Post-Digital
Conversation
Troy Innocent & Yun Tae Nam
Generative System,
Computer Controlled LEDs,
Four-Channel Sound
2010

61
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‘The World Machine originates in Ludea. Its function is to
transmutate the city streets to provide a suitable habitat for
Ludean lifeforms. At its core are seven tags that appear in
scenes that are at once familiar and alien; simultaneously
read by humans and machines; augmenting and mutating
urban space.’

Appendix 2. Monash Multimedia & Digital Arts Open Day 2010
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ncode()
Joel Collins;
Mark Guglielmetti;
Indae Hwang;
Troy Innocent;
Yun Tae Nam;
Trinh Vu;

}

Introduction

ncode
21 February–10 March 2011
Faculty Gallery
Monash University
Art & Design Building (G)
900 Dandenong Road
Caulfield East
Vic 3145
ncode is an exhibition that explores contemporary forms of
encoding, decoding and mapping of experience in a postT: +61 9903 2882
digital environment. Recent developments in computer
E:vision
Faculty.Gallery@monash.edu
and ubiquitous media have resulted in objects and
W:spaces
http://www.artdes.monash.edu.au/gallery/
that blur the line between digital and actual reality.
B:Generative
https://blogs.monash.edu/facultygallery/
systems, while previously related to digital
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Gallery
Hours
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Closed
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computersGovernment
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assisted
byusing
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through codes
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the
Australia
Council.
embedded into all facets of life and reality.

ncode is an exhibition that explores contemporary forms of
encoding, decoding and mapping of experience in a postdigital environment. Recent developments in computer
vision and ubiquitous media have resulted in objects and
spaces that blur the line between digital and actual reality.
Generative systems, while previously related to digital
environments, have subsequently found other possibilities
for hybrid forms of expression. ncode is a survey of recent
work in this field from postgraduate students and staff in the
Faculty of Art & Design working in the Centre for Electronic
Media Art. Works include: kinetic sculpture, urban art
environments, autonomous drawing software and modular
architecture.
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From encoding how one sees the world from a unique point
in space (perspective) to mapping innumerable cultural
activities using computers and digital systems, codes
are pervasive and central to human experience; they are
embedded into all facets of life and reality.
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During the first decade of the 21st Century digital media
has transformed the cultural landscape to the degree that
we now live in a post-digital world. These media systems
track, chart, map/remap and codify contemporary activities
for various reasons, such as connecting communities,
customising consumer experience, and actuating new sites
of play.
Artists and designers working in this area encode strategies
for an infinite (n) array of new expressions and experiences.
These expressions are translated into various forms such
as traditional screen based displays and projections,
tangible physical artifacts such as electronic reconfigurable
sculptures, robotic lights systems, digital wallpaper and
location based, geo-specific games.
The works exhibited explore this theme by explicitly
encoding computational systems that translate, map,
decode, transumutate and represent patterns of information.
Meaning inscribed in these systems exists equally in their
tangible expression as an artefact and the abstract processes
that bring them into being.

During the first decade of the 21st Century digital media
has transformed the cultural landscape to the degree that
4
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Post-Digital
Conversation
Troy Innocent & Yun Tae Nam
Generative System,
Computer Controlled LEDs,
Four-Channel Sound
2009–2011

‘The World Machine originates in Ludea. Its function is to
transmutate the city streets to provide a suitable habitat for
Ludean lifeforms. At its core are seven tags that appear in
scenes that are at once familiar and alien; simultaneously
read by humans and machines; augmenting and mutating
urban space.’
Using the Ludean World Machine as its origin, PostDigital Conversation takes place in a crossmedia ecology
that consists of an artificial world embedded within the
architecture of the gallery and its surrounds. The project
explores the ways in which evolutionary processes common
in nature also appear in the development of systems of
language and communication. In this case the language is
an abstract code of oscillating and rhythmic synaesthetic
utterances and fragments of conversation with space that
float in-between states of coherent meaning.

14
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Yun Tae Nam
Yun Tae has recently completed an Honours Degree in
Multimedia and Digital Arts at Monash University. His
interest lies primarily in multimedia design dealing with
nature, human experience and technology for interactive
installations. His work, Natural Regress, has received an
award in the Korea Design Exhibition in 2009 and 2010. He is
currently undertaking a Master of Design by Research degree
in the Faculty of Design at Monash University.
Trinh Vu
Trained in fine art and multimedia, Vu’s work has been
always about the relationship between art and technology.
Over the past ten years she has undertaken research and
development of projects that investigate applications
and influences of different reproduction technologies in
contemporary art practices.
Her current project focuses on the use of 3D computer
graphic technology to experiment with different methods of
generating synthetic images. She is represented by Christine
Abrahams Gallery (Melbourne), ArtsBank and Chika Gallery
(Tokyo).
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Appendix 4. drop zone
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Environmental
Public Art Project

drop zone

Artwork
Theme

“The next world war will be fought over water”

rainfall storage tanks have been established
across the public parks of the City of Yarra for
Many environmental reports discuss the increasing access on a first come, first serve basis. However,
scarcity of fresh water around the world. In 1955 the as the water is only replenished through rain
UN had three countries listed as ‘Water Scarce’, by
catchment the tanks may only offer infrequent
1990 thirteen additional countries were on the list,
relief for the City of Yarra residents, standing as
and by 2025 a further ten are expected to join those. hollow reminders of the effects of inaction on
These locations are all UN recognised flashpoints
the shaping of sustainable national water use.
for potential conflict over water resources.
The Experience
While Australia is not on the U.N’s list, water
The water tank is becoming a contemporary symbol
scarcity is the most critical resource issue
of the Australian household, much like the Hills
facing the country today. While household
Hoist clothesline once was. The work incorporates
water consumption has fallen with increasing
this identity, using ready-made water tanks in
awareness of the problem, the rapid increase
green and sandy-brown arranged in a grid on a
in demand for water due to expansion of the
site marked out as a resource drop zone much like
agriculture industry, urbanisation, environmental
those seen in real-time strategy games. Situated
requirements, and population growth means
within the tanks are small totemic sculptures that
that as a measure, simply reducing household
float on top of the water within the tank. When the
use will not be enough if Victoria is to have a
water level is low they are only partially visible;
sustainable water future. Water restrictions are
when the water level is high they rise appearing to
now a part of daily life for residents, and as most
bloom from the top of the tank. This metaphorical
forecast climate models indicate a decrease in
blooming references the appearance of flowers
rainfall across the continent, the effects of climate
after desert rains; the connection between water
change will continue to magnify the issue. The
and life. Other smaller sites feature smaller
decline of water availability, and how to meet
water tanks that are arranged as a forest of signs
the rising demand for it remains in contention.
that also bloom in connection with rainfall.
This artwork envisions a future for Australia
where the impact of decreasing water availability
has had a more dramatic effect than any of the
predictions. The shortage is so severe that militarylike water ‘drop zones’, constructed of common

We have selected Site 5 — Swan Street and Yarra
Boulevard, Burnley for its prominent location, and
significant amount of daytime and night pedestrian
and vehicle traffic. During the day passersby at first
see a grid of iconic water tanks and then notice

changing water futures
Environmental
Public Art Project
Centre for Electronic
Media Art (CEMA)

Troy Innocent
Joel Collins
Indae Hwang
Yun Tae Nam

drop zone

Concept
Image 1

artist’s impression — view from swan street
Centre for Electronic
Media Art (CEMA)

Troy Innocent
Joel Collins
Indae Hwang
Yun Tae Nam

70

Markings on the sculptural elements which will
be reflective and be orientated to face oncoming
traffic so as to appear as a sea of floating signs at
night. Situated on a tram line, regular travellers
will view the work in different states as the water
levels rise and fall. In this way it acts as a physical
expression of simple data visualisation that
communicates the state of rainfall in the area.
Visitors that explore the work on foot have a
different experience. Located on the side of
the tanks are solar-powered ‘drum sticks’ that
strike the tank turning each tank into a giant
drum. The differing amounts of water contained
within each tank alter the sound to various
frequencies, effectively tuning the drum.
The work drop zone makes Australia’s most
important resource issue visible and audible in
the City of Yarra, and engages the community
with a symbolic experience that the conveys
the importance of a sustainable water future for
everyone, in a playful encounter with public art.

Environmental
Public Art Project

drop zone

Site 5
Swan Street &
Yarra Boulevard

site plan — scale 1:1000
Centre for Electronic
Media Art (CEMA)
Environmental

N

Drop Zone

Sculptures

Troy Innocent
Joel Collins
Indae Hwang
Yun Tae Nam

Public Art Project

drop zone

Concept
Storyboard

sculptures rising with rainfall over spring, summer, autumn, winter
Centre for Electronic
Media Art (CEMA)

Troy Innocent
Joel Collins
Indae Hwang
Yun Tae Nam
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