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ABSTRACT
This project begins by asking questions about ethics and empathy towards robots,
and contemplates the future of their behavior in ways not informed by pragmatics
or economy. What if a robot had a hobby? How do robots make aesthetic decisions?
What is a robot’s point of view? It seeks to shift perception of robotic agency and
allow the audience to embody the robotic gardeners’ vision, behavior and influence
its aesthetics. By amplifying perceptual differences between humans and robots and
we allow for both tangible and virtual embodiment experiences from multiple scales
and perspectives. This compelling design speculation seeks to deploy a variety of
interactive computational techniques, exploring novel forms and behaviors in order
to engage deeper philosophical issues surrounding aesthetics, non-human agencies,
and the role of the synthetic in the future.
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The Autonomous Botanist project currently in production proposes a robotic gardening
activity that seeks to align the aesthetic with the artificial. It speculates on non-anthropocentric embodiment and perception. The line between the synthetic and the natural is
increasingly blurred. The implications of new interactions with hybrid entities, spanning
these worlds, form the jumping off point of our proposal. The development of a robot
who performs relatable yet artificial activities speculates on the potential for robots who
do not serve primarily pragmatic aims but rather ones who have “hobbies”, aesthetic
viewpoints and a novel set of behaviors to enact these activities. This project envisions
a habitat for non-humanity. Autonomous botanists influence and develop a synthetic
landscape nurtured by robots for robots; in essence they are flora-forming. This project
seeks to explore the poetic potentials of a new robotic species. The robots, terrain,
and embodiment scenarios within the project put forward a highly novel approach to
autonomous systems and aesthetics.
The project has three distinct components:
1 A physical terrain where the robots are operating (Figures 1, 2, 3);
2 An embodiment gallery (physical or virtual) where users can remotely occupy
the robot’s perception and behavior (Figure 4);
3 An online feedback loop which transmits the robot’s vision imagery offsite and
relays aesthetic assessment criteria back to the robots to govern behavior.
Computers, autonomous systems, artificial intelligences, algorithms, software, hardware can all be considered under the umbrella of a set of computational ecologies.
These ecologies are comprised of hardware, software, materials, information, humans,
animals, rare minerals, energy, coal, solar power and on and on. The most recognizable
elements in these ecologies, the discrete object understood to be a computer has been
considered in many ways “mere” machines. We “tell” them to do something and they
respond. This was perhaps the simplicity of their mechanism at the advent of computing. Originally conceived as a way to automate tedious mathematical operations they
have surpassed these original conceptions, yet a persistent misconception reigns as to
their status and interactions both within their internal processes and outward into their
network logics. These entities have broad unexamined aesthetic potentials.
There have been a dizzying array of recent developments across all disciplines relating to
computation, but there still remains a swath of knowledge which remains opaque to us.
This resides in the realm of the fuzzy, cloudy, non-deterministic behaviors of non-linear
emergent systems including the human brain. Artificial intelligence and computational
ecologies intersect with this fuzzy realm. We are becoming ever closer to simulating
human behaviors in both autonomous physical robotics systems as well as in artificial
learning and intelligence techniques. The aesthetic realm more so than other potential
behaviors and activities of computational systems seems to elicit discomfort and anthropocentric indignity. “How could a computer write as I do? What about subjectivity?” asks
the fiction writer. I would argue that these computational ecologies which will contain

Figure 1
Project terrain perspective.

Figure 2
Project terrain plan.
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embedded emergent intelligences harness the potential for a new type of relationship
which moves beyond simplistic notions of subject and object. Emergent computational
creativity has the potential to be affective in a multitude of unforeseen ways. This ability
to engage in novel relationships with all manner of entities may be an under recognized
feature of emergent intelligence. Imagining the potentially for a drastically diverse range
of stances and affective capacities will provide us with an expanded concept these systems. As for the matter of computational pervasiveness in our everyday life will soon be
so entangled if it is not so already that boundaries between self, network and “natural”
versus “artificial” will advance their complicated intermingling. I argue that the aesthetic
realm, an activity perceived as by humans for humans is a great place to begin examining
our relationship with computational systems philosophically.

Figure 3
Terrain detail.

Figure 4
Embodiment gallery diagram.

The Autonomous Botanist project pinpoints aesthetic behavior as an activity that has
particular philosophical and intellectual resonance, and asks questions about our views
of aesthetic behaviors in non-human entities. Historically aesthetic activity has been designated as an innately and solely human characteristic. Contemporary philosophers have
begun to explore the deeper philosophical implications of how we view ourselves and
how we might reimagine our relationships to the synthetic, including robots, artificial life,
and artificial intelligence. A hallmark of these contemporary philosophical approaches,
which fall under the broad heading of Speculative Realism, can be found in their nonanthropocentric stances (Harman 2010; Morton 2013; DeLanda 2013; Garcia and Ohm
2013; Shaviro 2014). Recent influential work includes Rothenberg’s (2011) exploration
of non-human aesthetics through animals’ aesthetic behaviors. Posthumanist scholars
also offer insight with new perspectives on hybrid entities and synthetic species (Hayles
1999; Badmington 2003; Morris 2009). Bogost (2012) explores how various machines
and devices “see”. These new forms of phenomenology (Harman 2005; Yi 2010; Sparrow 2014) are not meant to be an anthropocentric reading of how machines will be like
“us”, but rather a means to speculate on the variety of ways they will be quite different.
This project is interested in exploring the potentials of non-human aesthetics in autonomous systems including robots. The work is grounded through tracing the history of
philosophical approaches to aesthetics and its role in our identification of self (Whitehead 1920; Heidegger 1962; Hofstadter and Kuhns 1964; Hegel and Knox 1979;
DeLeuze 2003; Shaviro 2009; Stengers and Chase 2011; Gage 2011). The project then
transitions into a speculative realist examination of the so-called artificial. This project
takes these core philosophical ideas and intersects them with speculations involving
tangible designed objects. The current proposal posits a scenario by which we might
come to potentially embody a robot’s perspective through viewing and experiencing
its performance of an activity requiring sensitivity, discernment and agency. This work
combines research conducted in several key areas including Computational Creativity
(Saunders 2002; Duch 2006; Pease and Colton 2011; Colton and Wiggins 2012), Social
Robots (Moravec, 1988; Breazal, 2002; Vallverdu, 2012), Human-Technology Interactions (Dunne and Raby 2001; McCullough 2004; Dunne 2005; Nomura, Tatsuya et al.
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2006; Christian 2011; Buiu and Popescu 2011; Bratton 2015), Robot Ethics (Asaro 2006;
Beavers 2010; Kin, Abney and Bekey 2012), and Emotional and Aesthetic Potentials of
Artificial Systems (Trappl 2002; Fellous 2004; Parisi and Petrosino 2010; Sugano, Morita
and Tomiyama 2012). Recent design precedents includes autonomous robot gardeners (ROGR) currently being developed by students in partnership with NASA to grow
food in deep space applications (Granath 2014). cyber-Garden 4.0 by ecoLogic Studio
(Poletto et al. 2011) and Robot Garden developed by MIT’s Computer Science and Artificial Intelligence Lab to help children learn to code through a tangible dynamic garden
environment (Conner-Simons 2015). Artificial intelligence and autonomous systems
research are dramatically evolving fields and their intersection with the aesthetic is an
underdeveloped area of philosophical and design inquiry.
Computational creativity is a rapidly evolving field of artistic practice and this project
adds to that body of work through the development of a series of custom robots (Figure
5), a distinct environment for them to influence and a series of interactive experiences
to encourage dialogue surrounding autonomous systems, aesthetics, and agency. This
project ties together artificial intelligence, robots and aesthetics in a unique and compelling fashion. The pairing of the physical with the virtual allows users to interact with the
project in a variety of ways from multiple perspectives. The project has multiple points of
entry for a diverse range of viewers. The partnering of multiple processes and agencies
creates a compelling multi-layered exploration.

Figure 6
Robots aesthetic decision making.

This project hinges on a series of interconnected relationships and a continuous interplay between the natural and the synthetic, the real and the virtual. There is a concerted
effort to evoke natural formations and interdependent relationships between, robot,
environment, and viewer. The evocation of the natural through a completely synthetic
ecology further emphasizes the blurred line between artificial and biological entities. It
becomes apparent that what appears to be natural is something quite other. The crystals
form a continually evolving landscape; the robot places the crystal seeds (Figure 6) and
the shifting terrain utilizing custom air bladders (Figure 7) further influences the development of the resultant landscape (Figure 8). The synthetic garden, the robots (Figure 9),
and the crystals (Figures 10, 11, 12, 13) are all carefully developed to offer an incredibly

Figure 5
Robot with 3D-printed flexible skin.

Figure 7
Robot terrain diagrams.

8.0 ROBOTICS/RESPONSIVE ENVIRONMENTS 3 | KOLTICK

delicate and beautiful environmental experience. The project is interested in exploring
robotic aesthetics not only through behavior but also in form and materiality. The robot
currently in development (Figure 14) is conceived as a distinct hybrid species exhibiting
animal and mechanical criteria in a formally compelling composite.

Figure 8
Terrain prototype detail.

Figure 9
3D-printed robot skin detail

Figure 11
Crystals.

Figure 10
Crystals in development
Figure 12
Crystals in landscape.
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This project provokes dialogue in several areas surrounding technology and culture by
posing a series of questions:
What is the role of newly emergent technological species in society?
How can we explore and blur the dividing line between the natural and
the synthetic?
Should we have empathy for non-biological species?
How will our behavior be affected as synthetic species assume expanded roles in
our society?
How can we introduce a non-anthropocentric view through this project?
How can we begin to speculate on non-human aesthetics?
This project pairs the intersection of aesthetics with several emerging areas of technology (autonomous robotic systems, artificial intelligence, virtual reality). It seeks to
speculate on non-anthropocentric embodiments, perspectives, and perceptions. The
lines between the synthetic and the natural are increasingly blurred. With this blurring
enter new questions surrounding agency, legitimacy, and empathy. The implications of
new interactions with hybrid entities spanning these worlds form the jumping off point
of our proposal. Artificial intelligence is making rapid advances, and its intersection with
the aesthetic is an underdeveloped area of inquiry.

Figure 13
Top view of crystals in terrain.

Issues of perception and embodiment of this new “species” will be explored through the
development of viewing systems and interactive interfaces which allow visitors to experience the point of view of the robots within their environment. This very specific form
of augmented reality will challenge viewers to inhabit the robots’ perspective in view,
mobility, and ergonomics. This project pairs virtual embodiments with tangible physical
objects and systems. The deployment of robots to seed and maintain a beautiful crystal
garden challenges viewers on their preconceived ideas about robotic systems and provokes questions about artificial life, digitally augmented systems, and synthetic entities.
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Figure 14
Robot in development.

8.0 ROBOTICS/RESPONSIVE ENVIRONMENTS 3 | KOLTICK

REFERENCES
Asaro, P. M. (2006). What Should We Want from a Robot Ethic? In International Review of Information Ethics
6(12): 9-16.
Beavers, A. (2010). Robot Ethics and Human Ethics. Special issue, Ethics and Information Technology 12(3).
Buiu, C. and N. Popescu. (2011). Aesthetic Emotions in Human-Robot Interaction: Implications on Interaction
Design of Robotic Artists. In International Journal of Innovative Computing, Information and Control 7(3):
1097-1107.
Bogost, I. (2012). Alien Phenomenology, Or, What It’s Like to Be a Thing. Minneapolis: University of
Minnesota Press.
Bratton, B. (2015).Outing A.I.: Beyond the Turing Test. In Opinionator, New York Times, February 25 2015.
Web February 24 2015.
Breazeal, C. L. (2002). Chapter 5, The Physical Robot; Chapter 10, Facial Animation and Expression. In
Designing Sociable Robots. Cambridge, Mass.: MIT Press.
Carr, L., M. Iacoboni, M.-C. Dubeau, J. C. Mazziota, G. L. Lenzi. (2003). Neural mechanisms of empathy in
humans: a relay from neural systems for imitation to limbic areas”. Proceedings of the National Academy of
Sciences 100(9): 5497-5502. DOI: 10.1073/pnas.0935845100.
Christian, B. (2011). The Most Human Human: What Talking with Computers Teaches Us About What It
Means to Be Alive. New York: Doubleday.
Colton, S. and G. A. Wiggins. (2012). Computational creativity: the final frontier? In ECAI 2012: 20th
European Conference on Artificial Intelligence, eds. L. De Raedt, C. Bessiere, D. Dubois. Amsterdam,
Netherlands: IOS Press BV.
Conner-Simons, A. (2015). Can an LED-filled “robot garden” make coding more accessible?
CSAIL’s 100-plus blooming, crawling, swimming bots teach basic programming concepts.”
MIT News, February 18, 2015. Accessed July 17, 2015. http://newsoffice.mit.edu/2015/
can-led-robot-garden-make-coding-more-accessible-0218.
Deleuze, G. (2003). Francis Bacon: the Logic of Sensation. London: Continuum.
Duch, W. (2006). Computational Creativity. In IJCNN ‘06 International Joint Conference on Neural Networks,
pp. 435-442. IEEE: . DOI: 10.1109/IJCNN.2006.246714.
Dunne, A. (2005). Post-Optimal Objects. In Hertzian Tales Electronic Products, Aesthetic Experience, and
Critical Design. Cambridge, Mass.: The MIT Press.
Dunne, A. and F. Raby. (2001). Design Noir: The Secret Life of Electronic Objects. Basel, Boston, Berlin: Birkhauser.
Fellous, J.-M. (2004). From Human Emotions to Robot Emotions. In Architectures for Modeling Emotion: AAAI
Spring Symposium, Stanford University, CA.
Gage, M. F., ed. (2011). Aesthetic Theory: Essential Texts. New York, London: W. W. Norton.
Garcia, T. and M. A. Ohm. (2014). Form and Object: A Treatise on Things. Edinburgh: Edinburgh University Press.
Granath, B., ed. (2014). University Students Developing Robotic Gardening Technology.
NASA: Technology, July 7, 2014. Accessed July 17, 2015. http://www.nasa.gov/content/
university-students-developing-robotic-gardening-technology.
Harman, G. (2010). Towards Speculative Realism: Essays and Lectures. Winchester, UK: Zero Book.
Harman, G. (2002). Tool-Being: Heidegger and the Metaphyics of Objects. Chicago: Open Court.
Hayles, N. K. (1999). How We Became Posthuman: Virtual Bodies in Cybernetics, Literature, and Informatics.
Chicago: University of Chicago Press.
Heidegger, M. (1962). Being and Time, tr. J. MacQuarrie and E. Robinson. London, SCM Press.
Hegel, G., W. Friedrich and T. M. Knox. (1979). Hegel’s Introduction to Aesthetics: Being the Introduction to
the Berlin Aesthetics Lectures of the 1820s. Oxford: Clarendon Press.
338_339

ACADIA 2015 | COMPUTATIONAL ECOLOGIES

Hofstadter, A. and R. Kuhns. (1964). Philosophies of Art and Beauty: Selected Readings in Aesthetics from
Plato to Heidegger. New York: Modern Library.
Lin, P., K. Abney and G. A. Bekey. (2012) Robot Ethics: The Ethical and Social Implications of Robotics.
Cambridge, Mass.: The MIT Press.
McCullough, M. (2004). Digital Ground: Architecture, Pervasive Computing, and Environmental Knowing.
Cambridge, Mass.: The MIT Press.
Morris, J. (2009). Can Computers Create Art?. New York: Atropos.Press.
Morton, T. (2013). Realist Magic: Objects, Ontology, Causality. Ann Arbor, Mich.: Open Humanities Press.
Nomura, T., et al. (2006). Measurement of Negative Attitudes Toward Robots. In Interaction Studies 7(3):
437-454.
Parisi, D., and G. Petrosino. (2010). Robots that Have Emotions. In Adaptive Behavior 18(6): 453-469.
Pease, A. and S. Colton. (2011). On Impact and Evaluation in Computational Creativity: A Discussion of the
Turing Test and an Alternative Proposal. In Proceedings of the AISB Symposium on AI and Philosophy.
Poletto, M., C. Pasquero, A. Bugli, N. Puckett, Ecologic Studio. (2011). Cyber Gardens 4. In Workshop,
SmartGeometry 2011, Copenhagen, Denmark. Accessed March 2, 2015. http://smartgeometry.org/index.
php?option=com_content&view=article&id=65%3Acyber-gardens&catid=37&Itemid=56.
Rothenberg, D. (2011). Survival of the Beautiful: Art, Science, and Evolution. New York: Bloomsbury Press.
Saunders, R. (2002). Curious Design Agents and Artificial Creativity: A Synthetic Approach to the Study of
Creative Behaviour. Ph.D. Thesis. Sydney: The University of Sydney, Faculty of Architecture.
Shaviro, S. (2009). Without Criteria Kant, Whitehead, Deleuze, and Aesthetics. Cambridge, Mass.: The MIT Press.
Stengers, I. and M. Chase. (2011). Thinking with Whitehead: A Free and Wild Creation of Concepts.
Cambridge, Mass.: Harvard University Press.
Sparrow, T. (2014). The End of Phenomenology: Metaphysics and the New Realism. Edinburgh: Edinburgh
University Press.
Sugano, S., H. Morita, K. Tomiyama. (2013). Study on Kawaii Motion: Classifying Kawaii Motion Using
Roomba. In Advances in Affective and Pleasurable Design. Boca Raton, FL: Taylor & Francis.
Trappl, R. (2002). Emotions in Humans and Artifacts. Cambridge, Mass.: The MIT Press.
Whitehead, A. N. (1920). The Concept of Nature: Tarner Lectures Delivered in Trinity College, November
1919. Cambridge: Cambridge University Press.

8.0 ROBOTICS/RESPONSIVE ENVIRONMENTS 3 | KOLTICK

NICOLE KOLTICK
Nicole Koltick is Assistant Professor in the Westphal College
of Media Arts & Design at Drexel University and the Founding
Director of the Design Futures Lab where she leads a graduate
research group in critical design practices investigating the
intersection of artificial intelligence, robotics, ethics, design, and
aesthetics. Nicole writes extensively on the philosophical and
theoretical implications concerning concepts of the “natural”,
the “synthetic”, aesthetics, the rapidly evolving digital landscape,
and implications of emerging computational ecologies. Nicole
is currently pursuing a Ph.D. in Computational Design Theory
at the European Graduate School in the area of Philosophy, Art
and Critical Thought. She received a Master of Architecture
degree from UCLA and a BFA in Art with University Honors
from Carnegie Mellon University. Nicole is a 2014 MacDowell
Fellow and she has recently completed papers on dark data,
aesthetics of emergence, materiality and agency in the future,
and speculative realist approaches to design.

340_341

ACADIA 2015 | COMPUTATIONAL ECOLOGIES

