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Introduction 

 

I have always been fascinated with my mind.  I can use my mind to imagine fantastical worlds, 

but what fascinates me the most is how I make meaning of the world I see around me. I have 

made art from the time I was a child and I have enjoyed the self-expressive potential that art 

has always afforded me. The artworks I make have a personal meaning for me; yet when I 

release them into the world, a personal meaning is ascribed to my work by anyone who sees it. 

I have always wondered about the exact nature of the meaning mechanism of vision. I have 

frequently asked the question: how do we make meaning of what we see? My creative journey 

is essentially an intellectual exploration of the experience of seeing.   

 

When I first arrived at Emily Carr University of Art + Design (ECU), I thought of seeing as a linear 

process. I have since become aware that vision consists of a series of interwoven relationships 

between seeing, being seen and, in some ways, the unseen. I have learned that these 

relationships all contribute to my visual sensations. I have therefore expanded my inquiry to 

include a more holistic notion of vision. In this thesis, I invite you on my journey of expressive 

ƛƴǉǳƛǊȅ ƛƴǘƻ ΨǎŜŜƛƴƎΩ ŀƴŘ ΨōŜƛƴƎ ǎŜŜƴΩΦ   

This thesis is a record of my personal journey, including the ideas and the resulting artworks 

that have unfolded on my voyage towards expressing the sensations of sight. I begin by briefly 

describing my creative experiments: two interactive and immersive new media artworks that 

address seeing and being seen. The ideas that I briefly address are the physicality of seeing, the 

meaning-making machinery of the mind, the brain/mind paradigm, exploring the mind using 

art, the sense of being stared at, and self-reflexivity. I situate my thesis research and artwork 

within a historical and theoretical discourse. Key artists that have influenced my practice 

include Daniel Rozin, David Rokeby, Marie Sester, Golan Levin, Bridget Riley, Tony Conrad, 

Robert Baldwin, Brion Gysin, and Mitch Altman. I contextualize my artwork and list my 

contributions to a new media art practice lineage. Finally, I share my creative process 

(methodology) in the form of a personal narrative outlining the practical motivations that have 

guided my work.  



2 
 

A brief description of the artwork 

In order to contextualize my thesis artwork, I must first present a brief description of their 

physical form and function. In later sections, I elaborate on the technical details of both 

artworks. The ƛŘŜŀǎ ŀōƻǳǘ ΨǎŜŜƛƴƎΩ ŀƴŘ ΨōŜƛƴƎ ǎŜŜƴΩ that I explore in later sections have a direct 

relationship to my creative journey. During this journey, there were some ideas and concepts 

that influenced the decisions I made when building my artwork. In turn, the artworks informed 

the ideas and concepts as they began to take form. Nowhere in this discussion do I make 

ǇǊŜǎǳƳǇǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ǾƛŜǿŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǘƘŜ ǿƻǊƪǎΦ Instead, I provide a personal 

perspective about the forms, meanings, and experiences that the artworks offer.  

 

Figure 1: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нлмл όŎƻƭƭŀƎŜ ƻŦ ƛƳŀƎŜǎύ 
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Zeugen  

άZeugenέ consists of thirty-two human-cast robotic faces and a face tracking system, which 

together follow the movements of viewers in a gallery space. When a viewer approaches the 

work, the artificial eye lids suddenly open to reveal a grid of thirty-two watching pairs of eyes. 

The viewer has access to the front (face side) of the work where the faces are installed, and the 

back (tech side) of the work where the technology driving the robotic faces is exposed. I 

consider both the tech side and the face side to be important visual elements. The polished 

presentation of the face sideΩǎ ΨǇƭŀǎǘƛŎΩ ǎǳǊŦŀŎŜǎ is contrasted with the high-tech, kinetic, and 

complex presentation of the tech side.  

At first glance, the faces look uniform because I used a casting process that removes most 

recognizable features which contribute to race, age, and even gender. Upon closer inspection, 

the viewer may realize that the faces have unique features. Their individual characteristics give 

them different ΨpersonalitiesΩΤ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ŜȅŜ ŎƻƭƻǳǊ, face shape, motion gestures 

made by the robotic eyes etc.  

Interactivity on the face side is driven by the tech side of the work, which consists of 

mechatronic elements. Thirty-two individual robotic contraptions, microcontrollers, and a 

computer are exposed. On the computer screen, the viewer can see a video stream taken from 

the front of the work, and a Ψface tracking boxΩ that frames the faces of viewers interacting on 

the face side of the work. 

άZeugenέ has one primary technical function: the work uses face tracking software to locate 

and follow faces so that the ǊƻōƻǘƛŎ ŜȅŜǎ ƳŀƪŜ ΨŜȅŜ ŎƻƴǘŀŎǘΩ with the viewer. If the viewerΩs 

face is recognizable to the face tracking software, then all of the robotic eyes will follow their 

ƳƻǾŜƳŜƴǘǎΦ  άZeugenέ Ŏŀƴ ǘǊŀŎƪ ƳǳƭǘƛǇƭŜ ŦŀŎŜǎ, meaning that several participants can interact 

with the work at the same time. If a viewer moves from side to side quickly, then the eyes 

instantly find the viewerΩs new position and move to re-establish eye contact in a sudden 

sweeping movement.   

The role of the partiŎƛǇŀƴǘ ƛƴ άZeugenέ ƛǎ ǘǿƻŦƻƭŘΥ the viewer is meant to look at the work, 

while also being ΨǎŜŜƴΩ ōȅ ǘƘŜ ǿƻǊƪΦ When the viewer is looking at the tech side of the work, 
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their interactivity role is absent. The work is only responsive to people standing on the face 

side. On the tech side, the viewer becomes the ΨexaminerΩ without any expectations of 

interactivity.  

 
Figure 2: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ άaƛƴŘ aŀŎƘƛƴŜέΣ нллф όŎƻƭƭŀƎŜ ƻŦ ƛƳŀƎŜǎύ 
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Mind Mirror 

άMind Mirrorέ ƛǎ a creative electronics new media artwork that uses stereoscopic and 

stroboscopic audiovisual effects ǘƻ ŎŀǳǎŜ ǘƘŜ ǾƛŜǿŜǊΩǎ ƳƛƴŘ ǘƻ ŎǊŜŀǘŜ involuntary  

hallucinations. The result is an experiential event, propelling the viewer into a state of visual 

euphoria. άMind Mirrorέ ǘakes the form of a pair of headphones. Both the left and right 

speakers have malleable wire extensions with two bright lights on the tips. These ΨƭƛƎƘǘ ǿƛǊŜǎΩ 

can be adjusted to vary the distance between the lights and the ǾƛŜǿŜǊΩǎ ŜȅŜǎΦ The closer the 

lights are to the eyes, the more intense the visual effect. If the lights are further away from the 

eyes, near the side of the head, the viewer has an augmented hallucinatory experience.  

The visual illusions caused by άMind Mirrorέ ŀǊŜ ŀ ǊŜǎǳƭǘ ƻŦ the flashing lights that generate 

άǇƘƻǘƛŎ-stimulations of ŀƭǇƘŀ ōǊŀƛƴ ǿŀǾŜǎ ǳǎƛƴƎ ŦƭŀǎƘƛƴƎ ƭƛƎƘǘǎέ (Robert Baldwin, 1972, p.147-

149) ŀƴŘ άōƛƴŀǳǊŀƭ ōŜŀǘ ŦǊŜǉǳŜƴŎƛŜǎ ŀǘ ǘƘŜ ǎǇŜŀƪŜǊǎέ (Altman, 2007, p.88-100). The sound and 

light on the left side pulse at a different frequency than the sound and light on the right side. 

The difference in sound and light frequencies causes the brain to express particular brain wave 

frequencies. The specific frequency range I am working with is the alpha range, which is 

expressed by the brain while a person is in a άŘǊŜŀƳȅΣ ǊŜŎŜǇǘƛǾŜ ŀƴŘ ǇŀǎǎƛǾŜέ (Altman, 2007, 

p.88-100) mental state. 

Ideological Context 

Physicality of seeing 

In the beginning of my creative investigation into the physicality of seeing, I encountered both 

historical and contemporary theories about the nature of sight. For any inquiry into vision, the 

most obvious starting point is the eye. Investigations into human vision have been conducted as 

far back as Greco-Roman times: άƳŀƴȅ ŎƭŀǎǎƛŎŀƭ ǿǊƛǘŜǊǎ όƛƴŎƭǳŘƛƴƎ 9ǳŎƭƛŘ ŀƴŘ /ƭŀǳŘƛǳǎ tǘƻƭŜƳȅύ 

conceived of vision in terms of rays emanating from the eye, so that vision could be understood 

as ... touch.έ (Yellott, 2004)  This classical perspective resonates with my own perspective on 

vision: I also believe that vision is completely interwoven with my ability to project meaning on 

what I see. Many centuries after the work of Euclid and PtolemyΣ άYŜǇƭŜǊ ǊŜŀƭƛȊŜŘ ǘƘŀǘ ƭƛƎƘǘ 
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entering the eye through the pupil behaved like light entering camera obscura and he pushed 

ǘƘŜ ǘƘŜƻǊȅ ƻŦ ǘƘŜ ǊŜǘƛƴŀƭ ƛƳŀƎŜ ƛƴ мслпέ (Sheldrake, 2003, p.245). We now know that the eye is 

an advanced biomechanical sensory organ that is able to detect light and send coded signals to 

the brain. I suggest, however, that scientific knowledge has not fully accounted for the precise 

meaning-making elements in the mind.  

Throughout my research, it became apparent to me that the connection between the biology of 

sight and the psychology of seeing is ill-defined. In particular, it remains to be characterized 

how the bioelectrical signals in the brain are converted into conscious meaning in the mind. The 

point where light is interpreted after being translated by the eye (Boahen, 2008) into 

bioelectrical thought signals in the brain (Hine, 2008) is where I begin my creative investigations 

into seeing. I suggest that the biophysical apparatus of vision does not fully account for the 

perceptual sensations of sight. ά±ƛǎƛƻƴ ƛƴǾƻƭǾŜǎ ŀ ǘǿƻ ǿŀȅ ǇǊƻŎŜǎǎΣ ŀƴ ƛƴǿŀǊŘ ƳƻǾŜƳŜƴǘ ƻŦ 

light and an outward projection of images [...] The inward movement of light is familiar enough. 

Light moves from the book through ... your eyes ... From the point of view of the standard 

theory, there is no reason that you should be conscious at all.έ (Sheldrake, 2003, p.245)  I 

believe that my conscious visual reality does not rely on physically seeing alone. In fact, I am 

able to imagine something, dream and even hallucinate within the deep recesses of my mind 

without the use of my eyes at all.  

 

I use art and technology to help me understand my perceptive experiences. My work is an 

inquiry into the intersection of the visual and mental meaning-making mechanisms. I would 

suggest that the interpretation of subjective perception eludes traditional scientific 

understanding. From a purely biological point of view, my ΨǾƛǎǳŀƭ ǊŜŀƭƛǘȅΩ ƛǎ ǘƘƻǳƎƘǘ ǘƻ ōŜ ŀ 

physical connection of light, eyes and the brain, yet I know that I interpret the world when I 

perceive it. As a consequence, I examine the complex, iterative process of seeing and 

interpreting by exploring ƴŜǿ ǿŀȅǎ ƻŦ ΨǾƛǎǳŀƭƛȊƛƴƎΩ ŀƴŘ ǘƘŜǊŜōȅ ΨǳƴŘŜǊǎǘŀƴŘƛƴƎΩ Ƴȅ dynamic 

visual perception.  
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The meaning making machinery of the mind 

ά²Ƙȅ ŀƳ L ƘŜǊŜΚ [...] I have to figure out some way of explaining that to myself.έ (Burnett, 

2008-2009) It is my very connection to reality that is at stake. I use my eyes to see the world 

and make sense of what I see. If I can understand what I see, I can begin to form my personal 

reality. It follows that if I cannot make sense of what I see, my visual reality begins to break 

down. ά¢ƘŜ ƴŜǳǊƻǘƛŎ ǘǳǊƴǎ ŀǿŀȅ ŦǊƻƳ ǊŜŀƭƛǘȅ ōŜŎŀǳǎŜ ƘŜ ŦƛƴŘǎ ŜƛǘƘŜǊ ǘƘŜ whole or parts of it 

unreadable.έ (Freud, 2005) On the other hand, when I see a visual anomaly (illusion or 

sensation that only exists in my mind), it can manifest in many forms, including confusion, 

disorientation, and even delight. I hypothesize that I can use the fluid visual space of undefined 

meaning to help me explore the fluid space of the mind. 

 

L ƴŀǘǳǊŀƭƭȅ ǿŀƴǘ ǘƻ ΨŘŜŦƛƴŜΩ the things that I see. In order for me to digest what I see, I 

must make meaning of the complex experiences that my visual apparatus is undergoing. 

When I recognize something that I see, I am using a mental mechanism to generate 

meaning. However, the exact nature of the meaning-making mechanism is not fully 

understood in scientific terms. For example, in the case of abstract paintings, I can 

sometimes define what I see as raw emotions or some kind of unexplained experience. 

bŜǾŜǊǘƘŜƭŜǎǎΣ L ǎǘƛƭƭ ƎŜǘ ŀ ΨǎŜƴǎŜΩ ƻŦ ǿƘŀǘ L ŀƳ ƭƻƻƪƛƴƎ ŀǘΦ L ƴŜŜŘ ǘƻ ƳŀƪŜ ΨǎŜƴǎŜΩ ƻŦ ǿƘŀǘ L 

see ƛƴ ƻǊŘŜǊ ǘƻ ΨǎŜŜΩ ŀƴȅǘƘƛƴƎ ŀǘ ŀƭƭ.  

 

Each person undergoes a unique conscious experience whereby they interpret the world 

around them in a personal way. It may be impossible for anyone to develop a unified theory 

about how human beings make meaning because each person has a unique way of projecting 

meaning. This can be illustrated by the following example; if I were to ask two observers ƻŦ άLa 

trahison des imagesέ ό¢ƘŜ ¢ǊŜŀŎƘŜǊȅ ƻŦ LƳŀƎŜǎύ (Magritte, 1928ς1929) ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ΨƳƻƻŘΩ ƻŦ 

the pipe in the painting, one observer might say that it is a ΨsadΩ pipe and another might say 

that it is a ΨrelaxedΩ pipe. In both cases, the observers have a real experience of assigning 

meaning to the pipe, but the event is not that simple. The meanings that unfold in the minds of 

both observers are not exclusively based on a series of words or visual cues that already exist in 

their memories. They both look at the pipe and probably agree that what they are seeing is a 



8 
 

ΨpipeΩ, but they certainly do not see the same thing. FurthermoreΣ ǘƘŜ ΨǎƛƎƴƛŦƛŜǊΩ όǇƛǇŜύ ƛǎ ŀ 

combination of several pre-existing images, descriptions and memories in their mind. However, 

these ŘƛǎŎǊŜǘŜ ΨǎƛƎƴƛŦƛŜǊǎΩ ŀǊŜ ƴƻǘ ǘƘŜ ƻƴƭȅ ŜƭŜƳŜƴǘǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎƘƛŜǾŜ ŀ ƳƻƳŜƴǘ ƻŦ 

signification. It is more likely that a new event unfolds in the mind with each viewing experience 

and that there are no discrete moments of meaning making, but rather a whole cycle, all at 

once, of understanding.    

 

I do not build my artwork under the assumption that meaning has discrete definitions or even 

discrete ƳƻƳŜƴǘǎ ƻŦ ŘŜŦƛƴƛǘƛƻƴΦ άMind Mirrorέ ŘƻŜǎ ƴƻǘ ǇǊŜǎŜƴǘ ŀ Ǿƛǎǳŀƭ ƛƴ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ 

sense. Instead, it is entirely up to the viewer to rationalize, define, and formulate meanings for 

the phantom visual sensations they experience. The visuals cannot be described in terms of 

discrete, signified things. However, there are similarities in the verbal accounts that viewers 

ƎƛǾŜ ŀŦǘŜǊ ǳǎƛƴƎ ǘƘŜ ΨƳŀŎƘƛƴŜΩΦ {ƻƳŜ ǾƛŜǿŜǊǎ ŘŜǎŎǊƛōŜ ǎŜŜƛƴƎ ƭƛƴŜǎΣ ǎƘŀǇŜǎ ƻǊ ǇŀǘǘŜǊƴǎΣ recalling 

basic elements of visual content. Other viewers describe seeing objects, and even account 

narratives as the visual sensation unfolds. Thus, there is no unified description of the things the 

viewers see. I focus purely on the captivating sensation of vision, and this is fundamental to my 

visual experimentation.  

 

On my creative journey, I am continually confronted by a very serious question that I think all 

artists ask themselves: does my art mean anything to anyone else? Rather than being 

concerned with answering this question by communicating a specific message in my art, I am 

more concerned with delivering a Ψperceptual prostheticΩ experience. By this I mean that my 

artwork does not necessarily communicate specific political, historical or cultural messages, but 

rather assist the viewer in experiencing a visual event. In these visual events, I am attempting to 

imbue on the viewer a new layer of conscious sensation that they can take with them and use 

in every subsequent visual experience. If the viewer can learn something about the way they 

make meaning of what they see in an intuitive sensory event, then they can carry that 

understanding forward to all future visual experiences. 

 

Unlike the phantom visual sensations ƻŦ άMind MirrorέΣ άZeugenέ ƻŦŦŜǊǎ ǘƘŜ ǾƛŜǿŜǊ ŀ ƳƻǊŜ 

clearly ΨdefinedΩ visual in the form of thirty-two faces. I centralize the visual experience: the 
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viewer is familiar with the sculptural manifestation of a human face. The motion-tracking 

movements of the robotic eyes generate fluidity in visual interpretation, leading to an 

experiential interaction that is completely personalized to each viewer. The artwork responds 

ǇƘȅǎƛŎŀƭƭȅ ǘƻ ǘƘŜ ƳƻǾŜƳŜƴǘǎ ƻŦ ǘƘŜ ǾƛŜǿŜǊΣ ǘƘŜǊŜōȅ ǘǊŀƴǎŦƻǊƳƛƴƎ ƛǘǎ ΨƛƳŀƎŜΩ ŀƴŘ Ŏƻƴǘƛƴǳƻǳǎƭȅ 

ǊŜŘŜŦƛƴƛƴƎ ƛǘǎ ΨƳŜŀƴƛƴƎΩΦ !ǎ ǿƛǘƘ άMind MirrorέΣ άZeugenέ highlights the visual experience over 

the physically visible object. 

 

In άIƻǿ LƳŀƎŜǎ ¢Ƙƛƴƪέ (Burnett, 2004, p.253), Burnett offers insight into the human capacity to 

attribute meaning while iteratively engaging with transforming visual environments. In the 

ŎƘŀǇǘŜǊ άFoundations ƻŦ ±ƛǊǘǳŀƭ LƳŀƎŜǎέ (Burnett, 2004, p.253), Burnett describes άƛƳŀƎŜǎ ƛƴ 

terms of the spaces ǘƘŜȅ ƻŎŎǳǇȅ ŀƴŘ ǘƘŜ ǘƛƳŜ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǾƛŜǿŜǊǎέ (Burnett, 2004, 

p.253). In particular, he elaborates on the Federation Square project in Melbourne, Australia. 

άhƴŜ ƻŦ ǘƘŜ ǿŀƭƭǎ ƻƴ ǘƘŜ ǎƛǘŜ ŀŎǘǎ ŀǎ ŀ ǎŎǊŜŜƴ ŦƻǊ ŀ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŎƘŀƴƎƛƴƎ ǎǳŎŎŜǎǎƛƻƴ ƻŦ ƭƛƎƘǘ 

ŦƻǊƳǎέ (Burnett, 2004, p.253) ŀƴŘ άǘƘŜ ƭƛƎƘǘ ŦƻǊƳ ƛǎ ŘǊƛǾŜƴ ōȅ ŀ ǎŜǊƛŜǎ ƻŦ ǊƻōƻǘƛŎ ƳƛǊǊƻǊǎέ 

(Burnett, 2004, p.253).  The dynamically changing display Burnett describes is analogous to my 

own artwork, which involves unique and transformative visual experiences. My works certainly 

ƘƻƭŘ άmeanings that are not solely located either in images or viewers but in a set of relations 

created by the context of interactionέ (Burnett, 2004, p.253). In fact, ƛǘ ƛǎ ǘƘƛǎ ǾŜǊȅ ΨƛƴǘŜǊactionΩ 

that my artwork exemplifies.   

 

The brain/mind paradigm 

The complexity of the mind as a meaning making apparatus cannot be reduced to the functions 

of the brain alone. The brain is a mass of biological matter that computes information using 

bioelectrical signals that come from the sensory organs. In contrast, the mind is an 

ƛƴǘŜǊǇǊŜǘŀǘƛǾŜΣ ŘȅƴŀƳƛŎ ŀƴŘ ŜȄǇǊŜǎǎƛǾŜ ΨǎǇŀŎŜ,Ω which currently lacks a unified physical or 

conceptual description. In order to explore the brain-mind paradigm in a work of art, I develop 

artwork for the purpose of questioning rather than answering. I do not attempt to make 

rational connections, nor do I attempt to build any kind of theory resolving the current debate 

about the brain and mind. Rather, I feel it is my responsibility as an artist to consistently 

question the intellectual status quo.  
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άLǎ ƻǳǊ ǎŎƛŜƴǘƛŦƛŎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŦǳƴŘŀƳŜƴǘŀƭ ǇǊƛƴŎƛǇƭŜǎ ŀƭǊŜŀŘȅ ƳƻǊŜ ƻǊ ƭŜǎǎ ŎƻƳǇƭŜǘŜΚ IŀǾŜ 

all the big questions been answerŜŘΚέ (Sheldrake, 2003, p.245) άtƘƛƭƻǎƻǇƘƛŎŀƭΣ ǇǎȅŎƘƻƭƻƎƛŎŀƭ 

ŀƴŘ ƴŜǳǊŀƭ ǘƘŜƻǊƛŜǎέ (Rose, 2006, p.452) attempting to explain how my conscious mind works 

have left me with more questions than answers. Nevertheless, I believe that the intersection 

between the brain and the mind is critical to understanding my interpretation of the visual 

world. It is for this reason that I examine the fundamental elements involved in the experience 

of seeing. L ŀƭǎƻ ōŜƭƛŜǾŜ ǘƘŀǘ ǘƘŜ ǎƛƎƴƛŦƛŜǊ ΨƳƛƴŘΩ ƛǎ ǇǊƻōƭŜƳŀǘƛŎ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƳŜǊŜƭȅ ŀƴƻǘƘŜǊ 

name for what might have ǇǊŜǾƛƻǳǎƭȅ ōŜŜƴ ŎŀƭƭŜŘ ǘƘŜ ΨƘŜŀǊǘΩ ƻǊ ǘƘŜ ΨǎƻǳƭΩΦ ¢Ƙŀǘ ōŜƛƴƎ ǎŀƛŘΣ L ǳǎŜ 

ǘƘŜ ǘŜǊƳ ΨƳƛƴŘΩ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘƛǎ ǇŀǇŜǊ.  

 

ά¢ƻ Ƴŀƴȅ ǇŜƻǇƭŜΣ ǎŎƛŜƴŎŜ ƛǎ ǎŜŜƴ ŀǎ ŀ ǎƻǳǊŎŜ ƻŦ ŎŜǊǘŀƛƴǘȅΣ ŀ ōƻȄ Ŧǳƭƭ ƻŦ ŀƴǎǿŜǊǎ ǘƘŀǘ Ŏŀƴ ōŜ 

trotted out when dealiƴƎ ǿƛǘƘ ƭƛŦŜΩǎ Ƴŀƴȅ ǉǳŜǎǘƛƻƴǎΦ Most working scientists, however, see 

their subject in a very different light: as a method for navigating effectively in an uncertain 

world.έ (Cohen, 1997, p.309) Currently, the interpretation of my subjective perception eludes 

traditional scientific understanding. It is important to recognize that there exists a significant 

knowledge deficit in the area of the perceptive apparatus and human consciousness. 

tƘŜƴƻƳŜƴŀ ƭƛƪŜ άǘŜƭŜǇŀǘƘȅ ŀƴŘ ǘƘŜ ǎŜƴǎŜ ƻŦ ōeing stared at are currently unexplained in 

ǎŎƛŜƴǘƛŦƛŎ ǘŜǊƳǎέ (Sheldrake, 2003, p.245). 

 

Although I do not approach my research with a scientific viewpoint, I have tried to become 

familiar with current neuropsychological theories in my interdisciplinary research. I consider 

there to be some contradiction in contemporary neuroscience and psychology regarding the 

precise function of the mind. There are essentially two competing ideas. The first idea is that 

meaning is bioelectrically manufactured by complex interwoven neurological operations in 

particular cortexes in the brain. From this viewpoint, our visual perception is almost entirely 

assigned to the visual cortex. The second idea is that we can no longer operate under the 

assumption that there is a unified cartographic mapping of the brain into discrete components. 

In support of this idea, there have been many cases of physically damaged brains where the 

ΨŀǊŜŀΩ of the brain responsible for processing and making meaning or memory has been 

traumatized beyond the point of recovery.  Despite this damage, the brain is able to re-
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establish normal function by somehow redistributing cognitive processes to undamaged parts 

of the brain. It is important at this point that I reiterate that I am not making scientific claims 

regarding the problems or solutions to the brain/mind paradigm. I simply acknowledge that a 

tremendous amount of work has been done and needs to be done in order to reach a tangible 

understanding of how the complex relationships between the brain and the mind work.  

 

My artwork addresses the brain-mind paradigm by stimulating the senses into immersive media 

ǎŜƴǎŀǘƛƻƴ ΨŜǾŜƴǘǎΩ ǘƘŀǘ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦŜŎǘ ǘƘŜ conscious experience. My artwork exploits 

ƳŜƴǘŀƭκǾƛǎǳŀƭ ǎŜƴǎŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ƳŜŀƴǘ ǘƻ ŀŦŦŜŎǘ ǘƘŜ ǾƛŜǿŜǊΩǎ ŎƻƴǎŎious mind. I am convinced 

that I may be able to enhance my perceptive capacity at the level of the mind and inversely 

affect the potential of the brain. I see these artworks as analogous to visual aids, such as 

telescopes and microscopes, which are intended to enhance biological vision. 

 

Exploring the mind using art 

ά!Ǌǘ ƛǎ ǎƻƳŜǿƘŀǘ ƭƛƪŜ ǘƘŜ ƳƛƴŘ. It is a vehicle out of which from nothing comes so much.έ 

(Burnett, 2008-2009) The functional similarities between the creative arts and the mind make 

art an ideal candidate for the study of the mind. Art exists at the point where artifact and 

meaning coexist. However, one must ask if the scope of art or science is capable of this 

exploration independently, or if some partnership between art and science is a more likely 

solution. My research and subsequent artwork exists somewhere at the intersection of art and 

science, as I believe they both relate to my practice.  

 

wŜǎŎƘŜǊ ŜȄǇƭŀƛƴǎ ǘƘŀǘΤ άƛŦ ƴŀǘǳǊŜ ǿŜǊŜ ƴƻǘ ǊǳƭƛǎƘ ƛƴ ŜȄƘƛōƛǘƛƴƎ ƳŀƴƛŦƻƭŘ ǊŜƎǳƭŀǊƛǘƛŜǎ ς if it were 

pervasively ΨǳƴǊǳƭȅΩ όǎŀȅΣ ōŜŎŀǳǎŜ ƛǘǎ ƭŀǿǎ ŎƘŀƴƎŜŘ ǊŀǇƛŘƭȅ ŀƴŘ ǊŀƴŘƻƳƭȅύ ς then anything 

approaching a scientific study of the world would clearly be impossible.έ (Rescher, 2005, p.46)  

Following this line of reasoning, I see how it has been difficult for biological science to explain 

the visual mind. My subjective perception changes rapidly and seemingly without a quantifiable 

order. A similar ΨdisorderΩ is induced with άMind Mirrorέ ōŜŎŀǳǎŜ ǘƘŜ Ǿƛǎǳŀƭ ƘŀƭƭǳŎƛƴŀǘƛƻƴǎ ƻŦ 

patterns, lights, shapes and even feelings are dyƴŀƳƛŎΣ ǳƴŎŜǊǘŀƛƴ ŀƴŘ ΨǳƴǊǳƭȅΩΦ Thus, it is 

sensible to consider the use of the creative arts to excogitate theories about the dynamic 
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conscious visual mind. ά!Ǌǘ ǘƘŜƴΣ ƛǎ ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ƭƛŦŜΣ ŀ ǎƻǊǘ ƻŦ ŎƻƳǇŜǘƛǘƛƻƴ ƻf surprises that 

stimulate my consciousness and keep me ŦǊƻƳ ōŜŎƻƳƛƴƎ ǎƻƳƴƻƭŜƴǘέ (Whiten, 1941, p.40). 

 

There are several reasons why I think that art is an important tool to investigate the visual 

mind. First, art takes a flexible approach to any kind of investigation and this allows me to 

follow a holistic creative journey. Second, my artistic training has endowed me with an inherent 

understanding of human perception. When making works of art I am always conscious of the 

ΨǇŜǊŎŜǇǘƛǾŜ ǇƻǘŜƴǘƛŀƭΩ ƻŦ Ƴȅ ƛƴǘŜƴŘŜŘ ŀǳŘƛence. ¢ƘƛǊŘΣ άŀƴ ŀǊǘƛǎǘ ƛǎ ƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ ōȅ ƴŀǘǳǊŜέ 

(Burnett, 2008-2009) ŀƴŘ ǘƘƛǎ ŀƭƭƻǿǎ ŦƻǊ ΨŎǊƻǎǎ-inter-multi-ŘƛǎŎƛǇƭƛƴŀǊȅΩ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘ 

styles that are certainly required when attempting any sort of inquiry into a subject as complex 

as the mind. Fourth, I am always making creative ΨŜȄǇŜǊƛƳŜƴǘsΩΦ IƻǿŜǾŜǊΣ L Řƻ ƴƻǘ equate my 

art practice to scientific research ς but rather, I recognize they are both scholarly endeavors. 

Finally, many artists throughout history have studied human perception and shown that art can 

recognize important elements required for investigating sight.  

 

The sense of being stared at 

I have focused thus far on notions of seeing and interpreting the seen: being seen is the other 

experience of sight. What is the sensation of being seen? Lacan ŘŜǎŎǊƛōŜǎ ǘƘŜ ŜǾŜƴǘ ŀǎ άǘhe 

ǎŜƴǎŀǘƛƻƴ ƻŦ ŀƴƻǘƘŜǊΩǎ ƎŀȊŜ ǳǇƻƴ ƻƴŜǎŜƭfέ (Ragland-Sullivan, 1986, p.343), which occurs when I 

am being wŀǘŎƘŜŘΦ  άZeugenέ ŀǘǘŜƳǇǘǎ ǘƻ ŜǾƻƪŜ the sensation of being seen as one of the 

visual affects of the piece.  

 

άWŜŀƴ-Paul Sartre described the phenomenology of apprehension of others, pitching his 

argument around the fundamental phenomenon he called the gaze ... of Sartre's insight, Lacan 

stresses that the analyst should not confuse the gaze with the fact that people see with their 

eyes ... in human relations the sensation of another's gaze upon one is sufficient to cause 

individuals to make themselves an objŜŎǘ ŦƻǊ ǘƘŀǘ ƎŀȊŜΦέ (Ragland-Sullivan, 1986, p.343) Thus, 

being seen by others is a sensation that transcends the biological mechanism of seeing and the 

psychological result ƛǎ ǘƘŜ ΨǎŜƴǎŜΩ ƻŦ ōŜƛƴƎ ǎŜŜƴΦ {ƘŜƭŘǊŀƪŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǊŜƴŀƳŜǎ [ŀŎŀƴΩǎ 
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άǎŜƴǎŀǘƛƻƴ ƻŦ ŀƴƻǘƘŜǊΩǎ ƎŀȊŜ ǳǇƻƴ ƻƴŜǎŜƭŦέ (Ragland-Sullivan, 1986, p.343) as άthe sense of 

being stared atέ (Sheldrake, 2003, p.384).   

 

Sheldrake maintains that the sense of being stared at is a naturally occurring phenomenon. άIt 

Ƴŀȅ ōŜ ŘŜŜǇƭȅ ǊƻƻǘŜŘ ƛƴ ƻǳǊ ŀƴƛƳŀƭ ƴŀǘǳǊŜΣ ŀƴŘ ǿƛŘŜǎǇǊŜŀŘ ƛƴ ǘƘŜ ŀƴƛƳŀƭ ƪƛƴƎŘƻƳΦέ 

(Sheldrake, 2005, p.10-31) Studies of the sense of being stared at cannot be limited to an 

objective, quantifiable analysis because it involves the fluid sensation of sight. The sense of 

being stared at is therefore currently being researched using predominantly subjective 

approaches. Despite these limitations, the analysis that has been conducted by researchers 

such as Sheldrake is sufficiently compelling to support the existence of this ΨsenseΩ.  

 

Sheldrake's wide range of experiments provides sufficient evidence to account for the existence 

of an experience that is felt by people who are being watched. He points out that άǘƘŜ ǎŜƴǎŜ ƻŦ 

being stared at is well known to many police officers, surveillance personnel and soldiers ... 

Most were convinced of the reality of this sense, and told stories about times when people they 

were watching seemed to know they were being observed, however well the observers were 

ƘƛŘŘŜƴΦέ (Sheldrake, 2003, p.384) άZeugenέ ƛǎ ŀƴ ŀǊǘƛŦƛŎƛŀƭƭȅ ǊŜƴŘŜǊŜŘ ΨexperienceΩ that has the 

potential of manufacturing the sense of being stared at. Many ƻōǎŜǊǾŜǊǎ ƻŦ άZeugenέ ƘŀǾŜ 

described a feeling of being watched by the work. However, the work does not exclusively 

evoke the experience of being stared at and can facilitate many other sensations. It may seem 

counterintuitive that an artwork can generate the sense of being stared at, as the faces and 

ŜȅŜǎ ƛƴ άZeugenέ are entirely artificial. One might expect that the sense of being stared at relies 

on a person-to-person interaction. IƻǿŜǾŜǊΣ ǘƘŜ ŀŎŎƻǳƴǘǎ ƻŦ ǾƛŜǿŜǊǎ ƻŦ άZeugenέ ǎǳƎƎŜǎǘ ǘƘŀǘ 

the sense of being stared at may be a self-reflexive ΨeventΩ ŀƴŘ perhaps even self-induced.    

 

A self-reflexive experience can be generated by a visual event using a mirror. Self-reflexivity, as 

exhibited by the mirror event, requires a combination of both seeing and being seen by oneself. 
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Self-reflexivity  

Thus far, I have explored the ideas of seeing, making meaning, and being seen. Together, these 

ideas form fundamental notions influencing my art practice. The point of intersection uniting 

these concepts is self-reflexivity. ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ŜǎǎŜƴŎŜ ƻŦ ΨǊŜŦƭŜŎǘƛƻƴΩ ŀƴŘ ǘƘŜ Ƴŀƴȅ Ŧƻrms 

it takes allows me to understand the conscious experience of self-ǊŜŦƭŜȄƛǾƛǘȅΦ  άZeugenέ ǳǎŜǎ ŀ 

two-ǿŀȅ ƳƛǊǊƻǊ ŀƴŘ άMind Mirrorέ ƳŜǘŀǇƘƻǊƛŎŀƭƭȅ ǊŜŦƭŜŎǘǎ ǘƘŜ ǾƛŜǿŜǊΩs mental events. In both 

cases, I am interested in working with the viewer to reach another layer of awareness through 

ǿƘŀǘ L Ŏŀƭƭ ΨƘȅǇŜǊ-conscious reflexivityΩ. My metaphorical and physical vehicle of choice for this 

ΨǊŜŦƭŜŎǘƛƻƴΩ ƛǎ ǘƘŜǊŜŦƻǊŜΣ ƻŦ ŎƻǳǊǎŜΣ ŀ mirror. Ultimately, I wish to achieve a reflection of the 

mind back onto itself and to Řƻ ǎƻ L ǊŜƭȅ ƻƴ ŎŜǊǘŀƛƴ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ΨǊŜŦƭŜŎǘƛƻƴΩ discussed in this 

section. 

Mirrors 

Mirrors have the power to uncover the very nature of my being because they confirm my 

existence by reflecting an image of me enacting my ΨǎŜƭŦΩΦ ¢ƘŜ concept of self-reflection is built 

ƻƴ ǘƘŜ ƴƻǘƛƻƴ ǘƘŀǘ άǘƘŜ ǿƻǊƭŘ ŀƴŘ ƭƻƎƛŎ ǊŜŦlect each other systematically; and the reflection is 

ǿƘŀǘ ǿŜ ƳŜŀƴ ōȅ ƻƴǘƻƭƻƎȅέ ŀƴŘ άŀƴ ƻƴǘƻƭƻƎȅ ƛǎ ŀƴ ŀōǎǘǊŀŎǘ ǎǘǊǳŎǘǳǊŜ ƛƴǾŜǊǘŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ 

ǘƘŜ ǿƻǊƭŘέ (Feibleman, 1958, p.228).  In other words, my physical reflection is an abstracted 

logical reasoning of my reflected image. However, my physical reflection is not necessarily an 

indication of my existence as my reflection can take on both the role of reflector and reflected 

or perceiver and perceived. This dichotomy of dǳŀƭƛǘȅ ƛǎ ŜȄƘƛōƛǘŜŘ ōȅ άZeugenέ when the 

perceiver and the perceived are represented by the inverse relationships of seeing and being 

seenΦ ²ƘŜƴ ǘƘŜ ŦŀŎŜǎ ƻŦ άZeugenέ ŀǊŜ ǾƛǎƛōƭŜΣ ǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ ǘƻ ƴƻ ǊŜŦƭŜŎǘƛƻƴ ŦǊƻƳ ǘƘŜ ǘǿƻ-way 

mirror. Therefore, the viewer does not see a reflection of themselves, but rather the faces 

looking at them. When the lights illuminating the faces are turned off, the viewer is presented 

with a direct reflection of themselves. The artwork and the viewer are both potential witnesses 

of the same event that is the ΨvisionΩ that exists between them.  

It is critical here to understand certain aspects of the mirror. First, the mirror is a 

developmental experience in which I become aware of the physical image of myself and this 
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affects the way I perceive myself from that moment on. Using my newly-discovered mirror 

image, I ŀŎƘƛŜǾŜ ŀ ƴŜǿ Ψǘƻǘŀƭ ŎŀǇŀŎƛǘȅΩ ƻŦ ǎŜƭŦ-awareness that enhances my state of 

consciousness. I gain the ability to think about myself in ways that are only possible after seeing 

my physical reflection in a mirror.  Second, I continue to have a relationship with my visually 

reflected self-image on a continuing basis. In the very ǎŀƳŜ ǿŀȅΣ άZeugenέ facilitates an 

experiential event that becomes a part of the conscious structure of the viewer. A visual event 

reflecting an image of the viewer and the sensation of being watched evolves into a 

phenomenological conscious development. άMind Mirrorέ ǿƻǊƪǎ ƛƴ ǘƘŜ ǎŀƳŜ ŎȅŎƭƛŎŀƭ ŦŀǎƘƛƻƴ, 

although the reflexive event is only seen in the mind of the viewer and there are no ΨphysicalΩ 

mirrors involved.   

The self-contained reflective mental experience of looking into a glass mirror locks my eyes and 

my ǇŜǊŎŜǇǘƛƻƴ ƛƴ ŀ ŎȅŎƭŜ ƻŦ ΨƘȅǇŜǊ-realityΩΦ The reason why a mirrorΩǎ reflection is different from 

ǎƛƳǇƭȅ ΨǊŜŦƭŜŎǘƛƴƎΩ ƻƴ ƻƴŜǎŜƭŦ ƛƴ ǘƘŜ ƳƛƴŘ ƛǎ ǘƘŀǘ ŀ ƳƛǊǊƻǊ is a visual anchor for the mind to rest 

on. My artwork is a physical artifact that produces visual sensations acting as gateways that 

anchor the viewer in the experience of self-contemplation.  

A reflection can help facilitate understanding of the thinking experience. The event is entirely 

interpersonal and that is why it results in a state of self-ŀǿŀǊŜƴŜǎǎ ǘŀƪƛƴƎ ǘƘŜ ŦƻǊƳ ƻŦ ǘƘŜ ΨƻǘƘŜǊ 

ǎŜƭŦΩ ŎŀǇŀōƭŜ ƻŦ ƭƻƻƪƛƴƎ ōŀŎƪ ŀƴŘ ŜǾŜƴ ΨǘŀƭƪƛƴƎΩ ōŀŎƪΦ Lƴ ǘƘƛǎ ǿŀȅΣ ŀ ǊŜŦƭŜŎǘƛƻƴ ƛǎ ŘȅƴŀƳƛŎ ŀƴŘ 

cyclically interactive but the artwork is an anchor holding the reflective experience in place. 

άZeugenέ takes this point one step further in that the physical reflection of the viewer is only 

available to the viewer while the lights that illuminate the faces are off. Once the faces behind 

the two-way mirror are illuminated, the mirror ΨdissolvesΩ ǘƻ ŜȄǇƻǎŜ ǘƘŜ ŦŀŎŜǎ to the viewer, 

ǿƘƛƭŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƘƛŘƛƴƎ ǘƘŜ ǾƛŜǿŜǊΩǎ ǇƘȅǎƛŎŀƭ ǊŜŦƭŜŎǘƛƻƴ. During these events, the reflection 

experience oscillates between an event and a memory of the event. The reflexive event is 

therefore simultaneously physical, mental, visual and virtual.   

¢ƘŜ ŎƻƳƳƻƴǇƭŀŎŜ ΨōŀǘƘǊƻƻƳ ƳƛǊǊƻǊΩ ƳŀŘŜ ƻŦ ǊŜŦƭŜŎǘƛǾŜ ƳŜǘŀƭ-coated glass is easy for me to 

comprehend because I have integrated the technology into my daily life. However, I rarely stop 

to think about how a glass mirrorΩǎ ǊŜŦƭŜŎǘƛƻƴ ƛǎ ƴƻǘ ǇŜǊŦŜŎǘΦ Without natural sunlight on a 

perfectly flat and reflective surface, I get a distorted image of myself. ! ƳƛǊǊƻǊΩǎ ǊŜŦƭŜŎǘŜŘ ƛƳŀƎŜ 
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is also inverted with respect to my ΨǊŜŀƭΩ image.  In fact, a point of reflection is not possible 

without presenting the opposing image, which is a distortion inherent in ǘƘŜ ΨǊŜŦƭŜŎǘƛƻƴΩ.  The 

dimension of my self-reasoning seems amplified in the space between the two opposing images 

of the real and the virtually-ǊŜŦƭŜŎǘŜŘ ΨǊŜŀƭΩ ǘƘŀǘ ƛǎ ƛƴǾŜǊǘŜŘ ŀƴŘ ǊŜǾŜǊǎŜŘΦ  

 ά¢ƘŜ ƳƛǊǊƻǊΩǎ ǇǊƻǇŜǊǘȅ ƻŦ ǊŜǾŜǊǎƛƴƎ ǘƘŀǘ ǿƘƛŎƘ ƛǘ ǊŜŦƭŜŎǘǎ ǎǳƎƎŜǎǘǎ ŀ ǇŀǊŀƭƭel universe on its 

other side .ΦΦ ŀǎ ǿƛǘƘ /ŀǊǊƻƭƭΩǎ !ƭƛŎŜ ǿƘƻ ǇŀǎǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ƭƻƻƪƛƴƎ Ǝƭŀǎǎ ƛƴǘƻ ŀƴƻǘƘŜǊ ǿƻǊƭŘέ 

(Werness, 1999, p.4 and 114)Φ ¢ƘŜ ƳƛǊǊƻǊ ƘŜǊŜ ƛǎ ƴƻǘ ǎŜŜƴ ŀǎ ŀ ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ΨǘǊǳŜΩ ǎŜƭŦ ƻǊ ƛƴ 

ǘƘƛǎ ŎŀǎŜ ŀ ǊŜŦƭŜŎǘƛƻƴ ƻŦ ƻƴŜ ǎǘƻǊȅ ŀǎ ŀ ΨǘǊǳŜΩ ƳƛǊǊƻǊ ƛƳŀƎŜΣ ōǳǘ ǊŀǘƘŜǊ ǘƘŜ ƳƛǊǊƻǊ ƛǎ ŜȄǇƻǎŜŘ ŦƻǊ 

its distortion and inverted duality. The themes, storyline, and events are inverted and therefore 

ŘƛǎǘƻǊǘŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ΨƻǘƘŜǊΩ ŀǎ ƻǇǇƻǎƛǘŜ.  

With this example, I can ǎŜŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ άMind Mirrorέ ǘƻ ǊŜŦƭŜŎǘ ōŀŎƪ ŀ ŘƛǎǘƻǊǘŜŘ 

image of the conceptual ƳŜƴǘŀƭ ΨǎŜƭŦΩ. Conversely, the commonplace mirror is a vehicle for 

ŀŎƘƛŜǾƛƴƎ ŀƴ ΨŀŎŎǳǊŀǘŜΩ ǇƘȅǎƛŎŀƭ ƛƳŀƎŜ ƻŦ ǘƘŜ ǎŜƭŦΦ Lǘ Ƴust be recognized that while I seek 

ŎƭŀǊƛŦƛŎŀǘƛƻƴ ŦǊƻƳ ŀ ΨƳƛǊǊƻǊ ƛƳŀƎŜΩΣ ǘƘŜ ƛƴǾŜǊǘŜŘ ŀƴŘ ƻǇǇƻǎƛǘŜ ƛƳŀge is not a perfect clone of my 

self-image. I hypothesize that the mental coequal affect of reflection that is induced by the 

άMind Mirrorέ ŀƭǎƻ Ƙŀǎ ŀ ǎƛƎnificant level of inversion distortion. Nonetheless, it is a vehicle for 

connecting the visual and virtual world of seeing that is reciprocated by the mindΩǎ ŜȅŜ.  

In order to accurately reflect the mind back onǘƻ ƛǘǎŜƭŦ ƛƴ άMind MirrorέΣ L ƘŀŘ ǘƻ ŀǎǎŜǎǎ ǘhe 

Ǉƻƛƴǘ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ŜƴƻǳƎƘ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ΨǊŜŦƭŜŎǘƛƻƴΩ ǘƘŀǘ ǘƘŜ ƳƛƴŘ ǿƻǳƭŘ ōŜ ŎŀǇŀōƭŜ ƻŦ 

inducing a state of self-recognizable reflection. This was done by learning about and adopting 

the appropriate stroboscopic and stereoscopic frequencies of oscillating LED light and sound. 

Devices that cause these effects are generally called sound and light machines (SLM). The 

differential required to coax the mind into the alpha wave range was most appropriate for my 

purposes. The beta range, above the alpha range, causes an alert state of hyper-active response 

that is not conducive to contemplative mental states. The theta and delta ranges, well below 

the alpha range, cause the viewer to become drowsy, which is also problematic. The alpha 

range is the optimal range because the viewer is able to undergo the state of visual 

hallucination with a balanced degree of relaxation and alertness, optimal for moments of self-

contemplation.  
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Table 1: Brain Wave Frequencies and Associated Mental States (Altman, 2007, p.88) 

 

Mirrors are symbolic references to many important concepts. My ability to rationalize the 

complex concept of a mirror lies in the symbolism signified by sight. {ŜŜƛƴƎ άǘŀƪŜǎ ǇǊŜŎŜŘŜƴŎŜ 

ƻǾŜǊ ǘƘŜ ƻǘƘŜǊ ǎŜƴǎŜǎ ƛƴ Ƴƻǎǘ ǿƻǊƭŘ ŎǳƭǘǳǊŜǎέ (Werness, 1999, p.4 and 114). This allows for the 

visual arts to make special use of the mirror as a symbol referencing the multidimensionality of 

the human perceptive experience. 5ƛŜƎƻ ±ŜƭŀȊǉǳŜȊΩǎ ƻƛƭ ƻƴ ŎŀƴǾŀǎ ǇŀƛƴǘƛƴƎ ŜƴǘƛǘƭŜŘ ά[ŀǎ 

aŜƴƛƴŀǎέ (Velazquez, 1656) uses the mirror in the background to expose the concept of 

reflection as a window of access into the symbolism that is inherent in the reflection. First, he is 

ǇŀƛƴǘƛƴƎ Ƙƛǎ ΨǎŜƭŦΩ ǇƻǊǘǊŀƛǘΦ IŜ is also painting a reflected subject being painted in his painting 

(the king and queen and the observer or arguably the painting in the painting) (Werness, 1999, 

p.4 and 114). Finally, he is painting the vehicle of the reflection itself in the form of the mirror in 

the background. These three representations of the observer, the reflected and the source of 

reflection (the mirror) encompass the critical elements required for understanding the 

perceived cycle of reflection.  Foucault reads Velazquez at the beginning of his text, άThe Order 

of Thingsέ (Foucault, 1970, p.3-16) as portraying a paradoxical relationship between reality and 

representation (Ashley, 2008). Foucault identifies different reflection relationships in the 

painting than what I have described here, but essentially demonstrates an identical notion 

άōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ŀƭƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ƻŦ ŀ Ǉƻƛƴǘ ƻŦ ǊŜŀƭƛǘȅ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǇŀƛƴǘƛƴƎέ (Ashley, 

2008). The signifiers referenced as external to the painting signify reflection and are constantly 

shifting and transforming the sensation of reflection.  This internalized manifestation of the 

ƳŜŀƴƛƴƎ ƳŀƪƛƴƎ ǇŀǊŀŘƻȄ ƛǎ ƳŀƴƛŦŜǎǘŜŘ Ǿƛǎǳŀƭƭȅ ōȅ ǘƘŜ άMind Mirrorέ ŀǎ ǘƘŜ ǾƛŜǿŜǊ ŜȄǇŜǊƛŜƴŎŜǎ 

visual sensations, which are constantly in motion and never still for the defining.    
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In addition to Velazquez, contemporary artists, such as Dan Graham and Jeff Koons, have 

incorporated mirrors and reflective surfaces directly into their work as a way of engaging the 

viewer in the reflexive experience.  

 

Reflection 

RE-ŦƭŜŎǘƛƻƴǎΥ άǘƘŜ [ŀǘƛƴ ǇŀǊǘƛŎƭŜ ǊŜ-Σ ǿƘƛŎƘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ 9ƴƎƭƛǎƘ ΨŀƎŀƛƴΩ ŀƴŘ ΨŀƎŀƛƴǎǘΩΣ 

ǇǊƻǇŜǊƭȅ ŘŜƴƻǘŜǎ ŀ ǘǳǊƴƛƴƎ ōŀŎƪ όǳǇƻƴ ƻƴŜǎŜƭŦ ƻǊ ƛǘǎŜƭŦύ ƻǊ ŀƴ ƻǇǇƻǎƛǘƛƻƴέ (Gasche, 1986, 

p.348)Φ  ! ǊŜŦƭŜŎǘƛƻƴ ƛǎ ǘƘŜǊŜŦƻǊŜ ƳŀƴƛŦŜǎǘŜŘ ƛƴ ΨǎƛƳǳƭŀŎǊǳƳ,Ω ŘŜŦƛƴŜŘ ōȅ tƭŀǘƻ ŀǎ ŀ ŎƻǇȅ ƻŦ ŀ 

copy or a double of a double; which itself signifies an original (Gasche, 1986, p.348). However, 

this cycle of a reflective continuum is whole and moving at the same time, and that is what 

facilitates the reflection sensation. SǘƛǇǳƭŀǘƛƴƎ ŀƴ ΨƻǊƛƎƛƴŀǘƻǊΩ ƻŦ ǘƘŜ ǊŜŦƭŜŎǘƛƻƴ ƛǎ ǇǊƻōƭŜƳŀǘƛŎΦ  

¢ƘŜ ƳƛǊǊƻǊ ƛƳŀƎŜ ŀƴŘ ǘƘŜ ǾƛŜǿŜǊΩs body are being reflected simultaneously against one another 

to produce a moment of recognition. In the same way, ǿƘŜƴ ŀ ǾƛŜǿŜǊ ƛƴǘŜǊŀŎǘǎ ǿƛǘƘ άZeugenέΣ 

they recognize their physical image and they are able to simultaneously contemplate their 

image as seen by others. wŜŦƭŜŎǘƛƻƴ ŀǎ ŀ ŦƻǊƳ ƻŦ ΨŘƻǳōƭƛƴƎΩ Ŏŀƴ ŀƭǎƻ ōŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘŜǊƳǎ ƻŦ 

difference (Gasche, 1986, p.348) ōǳǘ ƛƴ ŜƛǘƘŜǊ ŎŀǎŜ άŘǳǇƭƛŎƛǘȅ Φ Φ Φ ƭƻƎƛŎŀƭƭȅ ǇǊƻŎŜŜŘǎ ǘƘŜ 

ǇƘƛƭƻǎƻǇƘƛŎŀƭ ƻǇǇƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǎƛƳǇƭŜ ŀƴŘ ǘƘŜ ŘŜǊƛǾŀǘƛǾŜ ŘƻǳōƭŜέ (Gasche, 1986, p.348).  This 

άƛƴŦƛƴƛǘŜ ŘǳǇƭƛŎƛǘȅέ (Gasche, 1986, p.348) continuously cycling may account for the sensation of 

momentary reflexivity that occurs and recedes as I fade in and out of the self-reflective 

experience. The sensations generaǘŜŘ ōȅ άZeugenέ are analogous to άŎƘŀƴƎƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇǎ 

moving from recognition to uncanny effects of abstraction and to the disappearance of 

ǊŜŎƻƎƴƛǘƛƻƴέ (Turim, 1980, p.143). Most importantly, these descriptions of the reflective 

sensations transition me from the stagnant perspective of oppositions to a continuum of 

interwoven relationships required to generate a self-reflexive experience for viewers of both 

άZeugenέ ŀƴŘ ǘƘŜ άMind Mirrorέ. Understanding my reflection in terms of a dynamic event can 

allow me to recognize the uncanny feeling I experience during the reflection sensation.   

I am continuously becoming the image of myself when I look in the mirror. The changes that 

occur are reflected back to me in real time. The mirror not only shows the minute changes in 

my appearance as I comb my hair, but the dynamic perception of my Ψself-imageΩ that is 
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changing in my mind throughout my entire life. What distinguishes a representation from a 

reflection? A reflection is distinct because it happens in real time and changes as I do. The 

ŘȅƴŀƳƛŎ ǇǊƛƴŎƛǇƭŜ ƻŦ ΨǊŜŦƭŜŎǘƛƻƴΩ ƛƴ ŀ ƳƛǊǊƻǊ ƛǎ ŎƻƴǘǊŀǎǘŜŘ ǿƛǘƘ ŀ ǎǘŀǘƛŎ ΨǊŜǇǊŜǎŜƴǘŀǘƛƻƴΩ ŀǎ ŦƻǳƴŘ 

in a photograph.  A portrait (photograph) is a representation of the self, but it is trapped in a 

single moment of time. The photograph does not update to unfold the experience of 

simultaneously perceiving and being perceived. A photographic representation is locked in a 

reflected moment in the past from the moment it is captured. However, I may still contemplate 

my ΨselfΩ by viewing a photograph. The difference is that I cannot achieve the heightened state 

of dynamic self-awareness that a mirror offers as both the physical and mental image of my 

ΨǎŜƭŦΩ ǳƴŦolds. My work uses interactivity to dynamically engage the viewer and build immersive 

experiences that change to adapt to the viewerΩs actions in order to maintain a reflexive 

experienceΦ άZeugenέ ƭƛǘŜǊŀƭƭȅ ƳƻǾŜǎ with the viewer, watching and ǘǊŀŎƪƛƴƎ ǘƘŜ ǾƛŜǿŜǊΩǎ 

movements. Lƴ ōƻǘƘ άZeugenέ ŀƴŘ άMind MirrorέΣ ŜŀŎƘ ǾƛŜǿƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ƛǎ ŎƻƳǇƭŜǘŜƭȅ 

customized to the viewer. άMind Mirrorέ ǾƛǊǘǳŀƭƭȅ ǎƘƛŦǘǎ ǘƻǿŀǊŘǎ ǘƘŜ ǾƛŜǿŜǊΩs visual 

interpretation as a natural result of the hallucinatory event. In this regard, ǘƘŜ άMind Mirrorέ ƛǎ 

an interactive, ŀǳǘƻŘƛŘŀŎǘƛŎ ǎȅƴŜǎǘƘŜǎƛŀ ΨŜǾŜƴǘΩΦ   

Commonplace mirrors seem to force me into the reality of my physical reflection. I can 

contemplate my very existence by referencing the ΨƻǘƘŜǊΩ ǇŜǊǎƻƴ ƛƴ ǘƘŜ ƳƛǊǊƻǊΦ In a mirror, my 

perception is contained by the image of my physical body. Because it is hard to completely 

identify with the sensation of simultaneity in the reflection, I tend to ignorŜ ƻǊ ŘŜƴȅ ǘƘƛǎ ΨƻǘƘŜǊΩ 

sensation. This ultimately results in my inability to realize my Ŧǳƭƭ ΨƘȅǇŜǊ-ŎƻƴǎŎƛƻǳǎΩ ǇŜǊŎŜǇǘƛǾŜ 

potential. Therefore, the act of being reflected must involve new ways of thinking about my 

state of self-reflexive awareness. It is quite obvious that the purpose of a mirror is indeed to 

provide a reflection, but reducing my ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ΨǊŜŦƭŜŎǘƛƻƴ ǎŜƴǎŀǘƛƻƴΩ ǘƻ ǘƘŜ Ǿƛǎǳŀƭ 

image denies me ǘƘŜ ǎƛƳǳƭǘŀƴŜƛǘȅ ƻŦ άǘƘŀǘ ǘƘƛƴƪƛƴƎ ŦŜŜƭƛƴƎέ (McMahon, 2001, p.3-8). άMind 

Mirrorέ ŦƻǊŎŜǎ a meeting with the self in a hypnotic-like visual field that lies somewhere 

between what I see and what I think I see. The liminal space that results is a new space for such 

a self-reflexive event.  

The commonplace mirror offers a physical reflection of thŜ ΨǾƛǊǘǳŀƭ ǎŜƭŦ,Ω ŀǎ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ǘƘŜ 

ΨǇŜǊǎƻƴ ƛƴ ǘƘŜ ƳƛǊǊƻǊΩΦ ¢Ƙƛǎ ƛƴǘŜǊŀŎǘƛǾŜ ŜǾŜƴǘ ƻŦ ǇŜǊŎŜƛǾƛƴƎ ƻƴŜΩǎ ΨǾƛǊǘǳŀƭ ǎŜƭŦΩ ƛǎ ŀƴŀƭƻƎƻǳǎ ǘƻ 
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aǳǊǇƘƛŜΩǎ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ǾƛǊǘǳŀƭ ǊŜŀƭƛǘȅ, in which there ƛǎ άƳƻǊŜ ŎƻƳǇƭŜȄƛǘȅ ǘƘŀƴ ŀ ǎƛƳǇƭŜ 

relation between an object ŀƴŘ ǎǳōƧŜŎǘέ ŀƴŘ άōȅ ǾƛǊǘǳŜ ƻŦ ƛǘǎ ǎŜƭŦ-reflexivity, acts out its own 

ōŜŎƻƳƛƴƎέ (Murphie, 2001, p.197). In this way, a mirror drives a state of self-awareness as a 

mental mechanism where my mind can identify with the self as it continuously changes. My 

artworks therefore have the power to reflect not only my physical appearance but my dynamic 

conscious perception of that appearance simultaneously in a single, yet constantly changing, 

conscious moment.   

 

Awareness 

LƴƘŜǊŜƴǘ ƛƴ ǘƘŜ ΨǎŜƭŦΩ ƛǎ ǘƘŜ ŘŜǎƛǊŜ ǘƻ Ψ{Ŏƛǘƻ ǘŜ ƛǇǎǳƳΩ ό[ŀǘƛƴΣ ǘǊŀƴǎƭŀǘŜŘ ŀǎ άƪƴƻǿ ǘƘȅǎŜƭŦέύΦ My 

propensity for self-centered reflection can easily translate to an infatuation with the self. 

Steven Z. LevƛƴŜΩǎ ǎǘƻǊȅ ƻŦ aƻƴŜǘΩǎ ƧƻǳǊƴŜȅ άFrom Self-Infatuation to Self-wŜŦƭŜŎǘƛƻƴέ (Levine, 

1994, p.15-24) ǳƴŎƻǾŜǊǎ ǘƘŜ ƳƻǘƛǾŀǘƛƻƴ ƛƴƘŜǊŜƴǘ ƛƴ aƻƴŜǘΩǎ ŀǊǘ, but the art is of course a 

ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ŀǊǘƛǎǘΩǎ ƴŜŜŘ ŀƴŘ ǘƘŜ ƴŜŜŘ ƛn all of us to know ourselves. The transformation 

ŦǊƻƳ ǘƘŜ ƴŜŜŘ ǘƻ ƪƴƻǿ ǘƻ ǘƘŜ ƪƴƻǿƛƴƎ ƻŦ ǘƘŜ ΨǎŜƭŦΩ ƛǎ ŦŀŎƛƭƛǘŀǘŜŘ ōȅ ǊŜŦƭŜŎǘƛƻƴΦ  ¢ƘǳǎΣ ǘƘŜ ƴŜŜŘ 

for one to know oneself and the reflection of said self requires a transformation from a self-

centered view to a self-actualiȊŜŘ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ΨǎŜƭŦΩΦ ¢Ƙƛǎ ƳƻƳŜƴǘ ƻŦ ǎŜƭŦ-realization 

requires that I step away from myself to look inward, and this moment can be thought of as a 

transcendence of space and time.      

The moment of self-reflection I am describing cannot be traditionally perceived as 

representational but rather virtual and yet meaningful. It is not in the initial physical or 

subsequent mental reflection, ōǳǘ ƛƴ άǘƘŜ ǎŜŎƻƴŘŀǊȅ ǊŜŦƭŜŎǘƛǾŜ ǊŜƭŀǘƛƻƴέ ǘƘŀǘ άƛƴǘǊƻŘǳŎŜǎ ŀ 

certain separation or transcendence within the self, and finally permits the range of self-

ŎƻƴǎŎƛƻǳǎƴŜǎǎέ (Brockelman, 1985, p.83).  When I look in a mirror, my reflection is in fact 

occurring, but I am not in the mirror, nor am I the object being reflected in the mirror. Rather, I 

am ǎƻƳŜǿƘŜǊŜ ƛƴ ōŜǘǿŜŜƴ ƻǊ ŜǾŜƴ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜǎŜ ǘǿƻ ǎǇŀŎŜǎ ƛƴ ŀ ΨǾƛǊǘǳŀƭ ǎǇŀŎŜΩ ƻŦ self-

reflection. This self-awareness experience can therefore be described as circling around the 

sensation of feeling my ΨǎŜƭŦΩ ƛƴ ǘƘŜ ƳƻƳŜƴǘΦ This sensation is analogous to, but not exactly the 

same as, a virtual reality representation of myself.  Murphie describes the Deleuzian 
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ΨƛƴǘŜƎǊŀƭƛǘȅΩ ŀǎ ŀƭƭƻǿƛƴƎ άŦƻǊ ŀ ƴƻǘƛƻƴ ƻŦ ǇŜǊŎŜǇǘƛƻƴ ōŀǎŜŘ ǳǇƻƴ ŘƛŦŦŜǊŜƴŎŜ ŀƴŘ ŎƘŀƴƎŜ ǊŀǘƘŜǊ 

ǘƘŀƴ ǳǇƻƴ ƛŘŜƴǘƛǘȅ ŀƴŘ ǎǘŀǎƛǎέ (Murphie, 2001, p.197)Φ  tŜǊŎŜǇǘƛƻƴ ƻŦ ǘƘŜ ΨǎŜƭŦΩ ǿƛǘƘƻǳǘ 

stagnation (caused by traditionally-held relationships of equal opposites) is achieved by the 

dynamic relationship between the reflected and the reflection in a mirror (Foucault, 1967). By 

reflecting one thought (utopia) with another (heterotopia), he is able to provide a looped 

window of access into understandƛƴƎ ǘƘŜ ΨƻǘƘŜǊΩ όƘŜǘŜǊƻǘƻǇƛŀǎύΦ In the same way, if I reflect on 

the accessible physical reflection of myself, I may gain access through the metaphor of a mirror 

to my less understood mental ΨǎŜƭŦΩ in such a way as to open a window into the current moment 

of my consciousness that happens somewhere in beǘǿŜŜƴ ΨƘŜǊŜΩ ŀƴŘ ΨǘƘŜǊŜΩΦ ¢Ƙƛǎ ƛǎ ŦǳǊǘƘŜǊ 

ŜȄǇƭƻǊŜŘ ǿƛǘƘ ǘƘŜ άMind MirrorέΣ ǿƘƛŎƘ instead of reflecting light is actually capable of 

reflecting consciousness.  

Analogous to the sensation of self-reflection and the metaphor of reflection in a glass mirror 

arŜ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ΨǊŜŦƭŜŎǘƛƻƴǎΩ ƻŦ consciousness that I have built intƻ Ƴȅ άMind MirrorΦέ I 

suspect that, just as with glass mirrors, a heightened state of awareness enhancing the thinking 

experience is manifested. Part of the problem of expanding my self-awareness apparatus is that 

I am used to grounding my perceptive experience in traditional linear reasoning. However, 

άwhen the ground rises to the surface, the human face decomposes in this mirror in which both 

determinations and the indeterminate coƳōƛƴŜ ƛƴ ŀ ǎƛƴƎƭŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ǿƘƛŎƘ ΨƳŀƪŜǎΩ ǘƘŜ 

ŘƛŦŦŜǊŜƴŎŜέ (Deleuze, 1994, p.28). Achieving awareness of the thinking sensation described by 

aŜƭƛǎǎŀ aŎaŀƘƻƴ ŀǎ άǿŀƛǘƛƴƎ ŦƻǊ ǘƘŜ ƳƻǾŜƳŜƴǘ ǘƻ ǎǘƻǇ ŀƴŘ ǊŜŦƭŜŎǘ ƛǘǎŜƭŦ ōŀŎƪ ǘƻ ƛǘǎŜƭŦέ 

(McMahon, 2001, p.3-8) requires that the present conscious experience is overturned, thereby 

impressing upon the mind a state of transmutation. 

To understand how my thoughts work and to perceive my thinking experience I find myself 

outside of myself looking in.  Building and engaging with άZeugenέ ŀƴŘ ǘƘŜ άMind Mirrorέ Ƙŀǎ 

allowed me to come closer to understanding my conscious experience and achieving another 

ƭŀȅŜǊ ƻŦ ŀǿŀǊŜƴŜǎǎ ǘƘǊƻǳƎƘ ΨƘȅǇŜǊ-ŎƻƴǎŎƛƻǳǎΩ ǊŜŦƭŜȄƛǾity.  
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Creative Journey 

The following section will situate my thesis artwork within a historical discourse and 

contextualize my work within the new media art lineage.  First, I will describe the historical 

context of the works and then share my creative process of art practice, beginning with 

άZeugenέΦ 

 

Zeugen: Historical Context and Contributions 

Marcel DuchampΩǎ άRotary Demisphere όtǊŜŎƛǎƛƻƴ hǇǘƛŎǎύέ όмфнрύ ǿŀǎ άŀƴ ŜŀǊƭȅ ŜȄŀƳǇƭŜ ƻŦ 

ΨƛƴǘŜǊŀŎǘƛǾŜ ŀǊǘΩ [Χ] the viewer becomes an active participant in the art ... required to turn on 

ǘƘŜ ƻǇǘƛŎŀƭ ƳŀŎƘƛƴŜ ŀƴŘ ǎǘŀƴŘ ƻƴŜ ƳŜǘŜǊ ŀǿŀȅέ (Rush, 1999, p.224). I do not fully agree with 

this definition of interactive art, which simply requires participation. Instead, I feel that 

interaction and interactivity are a result of a reciprocity of actions. My view is best illustrated by 

a simple example: a ping-pong game. If I simply respond to the ping-pong ball by returning it to 

the other side of the net, then I am not acting so much as I am reacting to the physical 

principles of thŜ ƎŀƳŜΦ LŦΣ ƘƻǿŜǾŜǊΣ L ǇƭŀŎŜ ŀ ǎǇƛƴ ƻƴ ǘƘŜ ōŀƭƭ ǎƻ ŀǎ ǘƻ ǘƘǿŀǊǘ Ƴȅ ƻǇǇƻƴŜƴǘΩǎ 

attempt at volleying the ball back to me, then I am engaging in interactive game play. 

Therefore, interactivity requires a cycle of action whereby both (or all) participants actively 

contribute as opposed to merely respond to the experience. Artists now use microcontrollers 

and sensors when building interactive electronic projects. These technological advances allow 

new media artists to receive inputs, calculate processes, and control outputs (all of the basic 

components required for interactivity). The resulting interactive artworks use the principles of 

electricity that Duchamp experimented with, with an added layer of interaction.    

 

Daniel Rozin's ά²ƻƻŘŜƴ aƛǊǊƻǊέ (Rozin, 1999) is a creative electronic artwork that explores the 

mind and reflexivity. ¢ƘŜ ά²ƻƻŘŜƴ aƛǊǊƻǊέ (Rozin, 1999) ƛǎ ƳŀŘŜ ǳǇ ƻŦ ǎƳŀƭƭ ǿƻƻŘ ŎƘƛǇ ΨǇƛȄŜƭǎΩ 

ŀƴŘ ǊŜŦƭŜŎǘǎ ƭƛƎƘǘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŀǎ ǘƻ ŘƛǎǇƭŀȅ ŀ ΨǿƻƻŘŜƴ ƳƛǊǊƻǊΩ ƛƳŀƎŜ ƻŦ ǘƘŜ ƻōǎŜǊǾŜǊΦ Wǳǎǘ ƭike a 

Ǝƭŀǎǎ ƳƛǊǊƻǊΣ ǘƘŜ ΨǿƻƻŘŜƴ ƳƛǊǊƻǊΩ ŎƘŀƴƎŜǎ ǿƛǘƘ ǘƘŜ ǾƛŜǿŜǊǎΩ ƳƻǾŜƳŜƴǘǎ, but reflects a pixilated 

image. In order to successfully reflect a recognizable ŦƻǊƳ ǘƘŀǘ ŀƭǎƻ ƛƴŘǳŎŜǎ ΨǎǳǇŜǊ-ŎƻƴǎŎƛƻǳǎΩ 
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ΨƘȅǇŜǊ-ǊŜŀƭΩ ǎŜƭŦ-recognition, it is critical to include the critical elements required to generate 

this ǊŜŦƭŜŎǘƛƻƴ ŀǘ ŀ ƘƛƎƘ ŜƴƻǳƎƘ ΨǊŜǎƻƭǳǘƛƻƴΩ. ¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǎƛƳƛƭŀǊƛǘƛŜǎ ōŜǘǿŜŜƴ άZeugenέ ŀƴŘ 

ǘƘŜ ά²ƻƻŘŜƴ aƛǊǊƻǊέ (Rozin, 1999). Both works capture video surveillance images and process 

video image data, then transmit the data to display an interactive servo-controlled visual 

experience. IƻǿŜǾŜǊΣ άZeugenέ ǊŜŦƭŜŎǘǎ ōƻǘƘ ǘƘŜ ƭƛǘŜǊŀƭ ƛƳŀƎe of the viewer and presents 

ŀǊǘƛŦƛŎƛŀƭ ΨƻōǎŜǊǾŜǊǎΩ ǘƘŀǘΣ ǿƘŜƴ ǘŀƪŜƴ ǘƻƎŜǘƘŜǊΣ ŎǊŜŀǘŜ ǘƘŜ necessary layers of simultaneity 

required for the reflexive experience.   

 

[ƛƪŜ άZeugenέΣ 5ŀǾƛŘ wƻƪŜōȅΩǎ ά²ŀǘŎƘέ (Rokeby, 1995) also uses surveillance technology. 

However, he establishes a dialogue surrounding the power and domination-driven viewing 

practice of surveillance. The work consists of a surveillance camera filming the exterior public 

space of the Holly Solomon Gallery in New York City. It shows the video feed on a display inside 

of the privileged space of the art gallery. The work is more of a reflection (contemplation or 

ŎƻƴǎƛŘŜǊŀǘƛƻƴύ ƻŦ ǎǳǊǾŜƛƭƭŀƴŎŜ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ǊŜŦƭŜȄƛǾŜ ƳƻƳŜƴǘ ǊŜǇƭƛŎŀǘƛƴƎ ΨǘƘŜ ǎŜƴǎŜ ƻŦ ōŜƛƴƎ 

ǎǘŀǊŜŘ ŀǘΩ ƻǊ ǊŜǇǊŜǎŜƴǘƛƴƎ ǎŜŜƛƴƎ ŀƴŘ ōŜƛƴƎ ǎŜŜƴ. The audience is not aware that they or others 

are being surveiled until after the fact, and do not directly interact with the work in real time. 

ά²ŀǘŎƘέ ǿŀǎ ƛƴǘŜƴŘŜŘ ōȅ wƻƪŜōȅ ǘƻ ōŜŎƻƳŜ ŀƴ άŀǊǘƛŦƛŎƛŀƭ ǇŜǊŎŜǇǘƛƻƴ ǎȅǎǘŜƳέ using surveillance 

technology. However, and quite obviously, the ΨloadedΩ implications of the work make the 

discourse of power politics and surveillance unavoidable. Surveillance technology is the vehicle 

for a strictly power-driven observation as it is unidirectional and in many cases completely 

clandestine and subversive. In surveillance technology, άŀƴ ŀǊƳǎ ǊŀŎŜ ōŜǘǿŜŜƴ ŀƎŜƴǘǎ 

supporting and opposing unobservable surveillance techniques has been unfolding for at least 

ǘǿƻ ŘŜŎŀŘŜǎΦέ (Parsons, 2009) It is within this race that Rokeby makes critical works of art 

assessing the vehicle and implications of unidirectional surveillance. In contrast, the viewers of 

άZeugenέ Ŏŀƴ ǎŜŜ ŀƴŘ ōŜ ǎŜŜƴ ōȅ ǘƘŜ ǿƻǊƪΣ ōǳǘ ǘƘŜ ǿƻǊƪ ƛǎ ŀƭǿŀȅǎ ƛƴ Ǉƭŀƛƴ ǾƛŜǿΦ ¢ƘŜǊŜ ƛǎ ƴƻ 

element of clandestine observation; viewers on both the tech side and the face side of the work 

can always see each other and the technology that drives the work is open to examination.  

 

 ά²ŀǘŎƘŜŘ ŀƴŘ aŜŀǎǳǊŜŘέ (Rokeby, 2000) is a  commission for The Science Museum in London, 

9ƴƎƭŀƴŘΦ ά²ŀǘŎƘŜŘ ŀƴŘ aŜŀǎǳǊŜŘέ (Rokeby, 2000) is a direct example of invasive video 
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surveillance systems as the system identifies human presence and draws an outline around the 

heads of people walking into the Wellcome wing of the museum. ²ƘŜǊŜŀǎ wƻƪŜōȅΩǎ ά²ŀǘŎƘέ 

(Rokeby, 1995) began a ŎǊƛǘƛŎŀƭ ŘƛǎŎƻǳǊǎŜ ƻŦ ǎǳǊǾŜƛƭƭŀƴŎŜΣ ά²ŀǘŎƘŜŘ ŀƴŘ aŜŀǎǳǊŜŘέ (Rokeby, 

2000) ŜȄǇŀƴŘŜŘ ǘƘŜ ŘƛǎŎƻǳǊǎŜ ŀƴŘ ŘǊŜǿ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ΨǎŜƴǎŜ ƻŦ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘΩ ōȅ ŘƛǊŜŎǘƭȅ 

ŘŜƳƻƴǎǘǊŀǘƛƴƎ ǘƘŜ ŎŀǇŀŎƛǘȅ ŦƻǊ ƳŀŎƘƛƴŜ Ǿƛǎƛƻƴ ǘƻ ƛŘŜƴǘƛŦȅ ƘǳƳŀƴǎ ƛƴ ǾƛŘŜƻ ŦƻƻǘŀƎŜΦ ά²ŀǘŎƘŜŘ 

and MeasǳǊŜŘέ (Rokeby, 2000) does not generate a completely embodied and self-reflexive 

ƳƻƳŜƴǘ ƻŦ ŀǿŀǊŜƴŜǎǎ ǘƻ ŜƭƛŎƛǘ ǘƘŜ ΨǎŜƴǎŜ ƻŦ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘΩΦ ¢ƘŜ ǾƛŜǿŜǊ ƛǎ ƻƴƭȅ ƳŀŘŜ ŀǿŀǊŜ ƻŦ 

the fact that they were under surveillance after the fact and not in a single, personalized 

reflexive moment.  That is to say, RokebȅΩǎ ǿƻǊƪ ŘŜŀƭǎ ƳƻǊŜ ŘƛǊŜŎǘƭȅ with surveillance than 

reflexivity.  

 

aŀǊƛŜ {ŜǎǘŜǊΩǎ ά!ŎŎŜǎǎέ (Sester, 2006) is an interactive new media artwork that was installed at 

the ZKM Center for Art and Media in Karlsruhe, Germany late in 2006. The artwork allows 

ƻƴƭƛƴŜ ǳǎŜǊǎ ǘƻ άǘǊŀŎƪ ŀƴƻƴȅƳƻǳǎ ƛƴŘƛǾƛŘǳŀƭǎ ƛƴ ǇǳōƭƛŎ ǇƭŀŎŜǎΣ ōȅ ǇǳǊǎǳƛƴƎ ǘƘŜƳ ǿƛǘƘ ŀ ǊƻōƻǘƛŎ 

ǎǇƻǘƭƛƎƘǘέ (Sester, 2006). {ŜǎǘŜǊΩǎ ǇǊƻƧŜŎǘ ǳǎŜǎ ŀ ǎǇƻǘƭƛƎƘǘ ǘƻ ŜǾƻƪŜ ǘƘƻǳƎƘǘǎ ƻŦ ǇǊƛǎƻƴ Ŏamps 

and detention facilities. The audience of the gallery is put under the careful watch of people 

using the artwork online in remote locations. Questions of remote control and the distant 

observer are contained in a raw and visceral event (that is, in real-time). The artwork is 

ŎƻƴǘǊƻƭƭŜŘ ōȅ ǇŜƻǇƭŜΣ ōǳǘ ƳŜŘƛŀǘŜŘ ōȅ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ΨƻōǎŜǊǾŜǊΩ ƛǎ ƴƻǘ ŘƛǊŜŎǘƭȅ ƭƻƻƪƛƴƎ ŀǘ ǘhe 

subject in the gallery space and so the sensation ƻŦ ΨōŜƛƴƎ ǎŜŜƴΩ is muted by technological 

mediation and the unpredictability of the online human observer. During studies of the 

ǎŜƴǎŀǘƛƻƴ ƻŦ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘ άƳƻǎǘ ǇŜƻǇƭŜ Χ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘ ǎŀȅ ǘƘŜȅ ƘŀǾŜ turned around and 

ƭƻƻƪŜŘ ǎǘǊŀƛƎƘǘ ŀǘ ǘƘŜ ǇŜǊǎƻƴ ǎǘŀǊƛƴƎ ŀǘ ǘƘŜƳΦέ (Sheldrake, 2005, p.10-31) Lƴ ǘƘŜ ŎŀǎŜ ƻŦ {ŜǎǘŜǊΩǎ 

ά!ŎŎŜǎǎ,έ ǾƛŜǿŜǊǎ Ŏŀƴƴƻǘ ŦŀŎŜ ǘƘŜ ΨƻōǎŜǊǾŜǊΩ ōŜŎŀǳǎŜ ǘƘŜȅ ǿƻǳƭŘ ōŜ ƭƻƻƪƛƴƎ ƛƴǘƻ ŀ ōƭƛƴŘƛƴƎƭȅ 

bright light on the ceiling. Once again, a power dynamic is in place, disrupting the pure and 

ŜƳōƻŘƛŜŘ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ΨōŜƛƴƎ ǎǘŀǊŜŘ ŀǘ.Ω Instead, the works of both Sester and Rokeby focus 

my attention predominantly on surveillance. HƻǿŜǾŜǊΣ ά!ŎŎŜǎǎέ ŘƻŜǎ ǇǊƻǾƛŘŜ ƳŜ with another 

key element that is essential to replicating ΨǘƘŜ ǎŜƴǎŜ ƻŦ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘΩΥ real-time tactile 

interaction.     
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Dƻƭŀƴ [ŜǾƛƴΩǎ ά9ȅŜŎƻŘŜέ (Levin, 2007) is another new media investigation of seeing and being 

seenΦ ά9ȅŜŎƻŘŜέ (Levin, 2007) άƛǎ ŀƴ ƛƴǘŜǊŀŎǘƛǾŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƘƻǎŜ ŘƛǎǇƭŀȅ ƛǎ ǿƘƻƭƭȅ ŎƻƴǎǘǊǳŎǘŜŘ 

from its own history of being viewed. By means of a hidden camera, the system records and 

replays brief video clips of its viewers' ŜȅŜǎΦ Χ The unnerving result is a typographic tapestry of 

ǊŜŎǳǊǎƛǾŜ ƻōǎŜǊǾŀǘƛƻƴΦέ (Levin, 2007) Levin uses a matrix of eyes and adds the essential element 

of interactivity. hƴŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ άZeugenέ ŀƴŘ ά9ȅŜŎƻŘŜέ (Levin, 2007) is that άZeugenέ 

ǳǎŜǎ ǇƘȅǎƛŎŀƭ ƻōƧŜŎǘǎ ŀƴŘ ά9ȅŜŎƻŘŜέ (Levin, 2007) mediates the visual experience by presenting 

ǘƘŜ ŜȅŜǎ ƻƴ ŀ ŎƻƳǇǳǘŜǊ ƳƻƴƛǘƻǊΦ !ƴƻǘƘŜǊ ŘƛŦŦŜǊŜƴŎŜ ƛǎ ǘƘŀǘ ǘƘŜ ŜȅŜǎ ƛƴ άZeugenέ ǘǊŀŎƪ ǘƘŜ 

ƳƻǾŜƳŜƴǘǎ ƻŦ ǘƘŜ ǾƛŜǿŜǊΣ ǿƘŜǊŜŀǎ ǘƘŜ ŜȅŜǎ ƛƴ ά9ȅŜŎƻŘŜέ (Levin, 2007) replay the movements 

ƻŦ ǘƘŜ ǾƛŜǿŜǊǎΩ ŜȅŜǎΦ .ƻǘƘ ǿƻǊƪǎ ŀǊŜ interactive new media explorations into the gestures of 

the gaze and both works explore sensations of sight.     

 

Levin expands his exploration to include ΨōŜƛƴƎ ǎŜŜƴΩ ǿƛǘƘ ǘƘŜ ǿƻǊƪ άhǇǘƻ-ƛǎƻƭŀǘƻǊέ (Levin & 

Baltus, 2007). ¢ƘŜ άhǇǘƻ-ƛǎƻƭŀǘƻǊέ (Levin & Baltus, 2007) άǇǊŜǎŜƴǘǎ ŀ ǎƻƭƛǘŀǊȅ ƳŜŎƘŀǘǊƻƴƛŎ 

blinking eye, at human scale, which responds to the gaze of visitors with a variety of 

psychosocial eye-ŎƻƴǘŀŎǘ ōŜƘŀǾƛƻǊǎέ (Levin & Baltus, 2007). This work exhibits most of the 

parameters that I have discussed ŦƻǊ ǊŜǇƭƛŎŀǘƛƴƎ ΨǘƘŜ ǎŜƴǎŜ ƻŦ ōŜƛƴƎ ǎǘŀǊŜŘ ŀǘΩ.  ¢ƘŜ άhǇǘƻ-

ƛǎƻƭŀǘƻǊέ Ƙŀǎ ŀn eye and interactively tracks the motions of a viewer. However, this work lacks 

two key elements that I feel are necessary for a completely immersive and self-reflexive 

ǎŜƴǎŀǘƛƻƴ ƻŦ ΨōŜƛƴƎ ǎŜŜƴΩ. First, the work does not have a sufficient anthropomorphic signifier 

(other than the eye) to indicate the signified ΨƻǘƘŜǊΩ (person). The eye is installed in a black box 

and not a recognizable face. Second, there is only one eye, meaning that the dominant 

ΨƻōǎŜǊǾŜǊΩ ƛƴ ǘƘƛǎ Ψvisual ŜȄŎƘŀƴƎŜΩ ƛǎ ǘƘŜ ǾƛŜǿŜǊ ƛƴ ǘƘŜ ƎŀƭƭŜǊȅ ǎǇŀŎŜ ŀǎ ǘƘey are equipped with 

two eyes. The eye could belong to an animal but if that were the case, the animal would be one 

ǘƘŀǘ ƛǎ ƳȅǘƘƛŎŀƭ ōŜŎŀǳǎŜ άǘƘŜǊŜ ŀǊŜ ƴƻ ŀƴƛƳŀƭ ǎǇŜŎƛŜǎ ǿƛǘƘ Ƨǳǎǘ ƻƴŜ ŜȅŜΦέ (McDonnell, 2009, p.4) 

άZeugenέ ƻǾŜǊŎƻƳŜǎ ǘƘŜǎŜ ŎƘŀƭƭŜƴƎŜǎ ōȅ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ŜȅŜǎ ƛƴ ŀ ǾŜǊȅ ƭŀǊƎŜ ƎǊƛŘ ƻŦ ƘǳƳŀƴ Ŏŀǎǘ 

faces. 

 

άZeugenέ is a contribution to new media movements in expressing experiences of seeing and 

being seen.  άZeugenέ contributs to both the visual arts arena and new media technology 

developments. L ƘŀǾŜ ǎƘƻǿƴ άZeugenέ ŀǘ the Emily Carr University of Art + Design Concourse 
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Gallery. I have also shown the work at the Surrey Art Gallery opening for άLƴǘŜǊŀŎǘƛǾŜ CǳǘǳǊŜǎ 

лфΥ {ǘŜǊŜƻέ Conference (a conference directed by Maria Lantin and Julie Andreyev). Recently, I 

have also been invited to ǎǳōƳƛǘ άZeugenέ ŀƴŘ participate in the internationally recognized Prix 

Ars Electronica competition (2010) under the interactive art category.  

 

Zeugen: Creative process (methodology) 

Nikola Tesla is a source of tremendous inspiration for me.  He writes: άWhen I get an idea I start 

at once building it up in my imagination. I change the construction, make improvements and 

operate the device in my mind.έ (Tesla, 2007, p.19) ¢ŜǎƭŀΩǎ ŎǊŜŀǘƛǾŜ ǇǊƻŎŜǎǎ ƛǎ ŀƴŀƭƻƎƻǳǎ ǘƻ Ƴȅ 

own methodology of making, though, unlike Tesla, L Ŏŀƴƴƻǘ άǊŀǇƛŘƭȅ ŘŜǾŜƭƻǇ ŀƴŘ ǇŜǊŦŜŎǘ ŀ 

ŎƻƴŎŜǇǘƛƻƴ ǿƛǘƘƻǳǘ ǘƻǳŎƘƛƴƎ ŀƴȅǘƘƛƴƎέ. (Tesla, 2007, p.19) I ŘƻƴΩǘ take extensive notes, build 

scale maquettes or make sketches when planning my work. I simply ponder over the ideas one 

at a time, formulating the total picture conception of my work. I then build the individual 

components one at a time. Of course, I encounter many problems once I begin building, such as 

availability or physical limitations of materials, damaged or poorly manufactured parts, lack of 

time, and financial constraints. Nevertheless, I establish a sort of confidence to proceed by fully 

forming certain ideas in my mind, leaving other parts of the plan open to variation once I begin 

the process of building. This section deals with the trials and challenges encountered in the 

development ƻŦ άZeugenέ: it is a record of my creative journey. I will not be sharing all of the 

details of my experimentation, which are well beyond the scope of this paper. Instead, I will 

focus on the anthropomorphic, interactive and technical elements that I was most concerned 

with ǿƘŜƴ ƳŀƪƛƴƎ άZeugenέΦ 

 

I began with running a singular eye experiment in order to test my theory of using a spring as a 

universal joint. The experiment worked, and I simulated an event where the eye tracked my 

movements. However, a singular eye does not offer the anthropomorphic qualities I was 

seeking (for reasons previously discussed). I then began mounting the eyes in pairs to simulate 

the movement of a pair of eyes. At this point, I was already convinced that the eyes would have 

to be placed in a face. Before I cast all thirty-two faces, I experimented with a wide range of 

casting materials including silicon rubber, fiberglass, latex, and mold-making styrofoam. I was 
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most concerned with casting the faces in such a way as to maintain human elements, but 

somehow minimize stereotypically-ascribed identifiers of race, gender, and age.   

 

 
Figure 3: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ ƛƳŀƎŜΥ 
single eye test) 

 
Figure 4: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ ƛƳŀƎŜΥ 
two robotic eyes test) 

 
Figure 5: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ ƛƳŀƎŜΥ 
materials tests) 

 

The face casting process was quite challenging. My first consideration was examining the 

individual facial features. In particular, what facial features (other than the eyes) are important 

to anthropomorphosis of the face, yet do not require interactions? There are expectations of 

the mouth to speak or make facial gestures such as smiling. There are less, yet existing, 

expectations of the ears to listen. Because of these expectations, I omitted the ears and the 

mouth from the face casts. The nose, however, seems to evoke the least amount of expectation 

for interaction in the viewer. The nose is also the visual feature linking the eyes together, as it 

rests perfectly between them. Taken together, the eyes and nose are a powerful 

anthropomorphic visual.  

 

The face-casting process involved several steps. The first step was finding and casting many 

volunteer models. I built a special face-casting contraption that acted like a mask and could 

easily be used repeatedly. I used an alginate and water mold-making solution that is suited for 

body casting; this material maintains a high degree of detail and is hypo-allergenic. It should be 

noted that the working time of alginate is relatively short because the mold becomes dry.  

There is a narrow window of about an hour to obtain the plaster master-mold once the alginate 

casts is poured. A considerable amount of fine crafting of the molds was also necessary.  
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Figure 6: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: face casting mask) 

 
Figure 7: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: alginate body casting) 

 
Figure 8: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: plaster mold rough) 

 
Figure 9: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: plaster mold refining) 

 

Next, I sealed the plaster master-mold with a thin coat of finish to protect the surface detail and 

prevent chipping of the plaster surface. The master-molds were then ready for vacuum casting.  

I used polyethylene sheets as the vacuum casting material ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻŘǳŎŜ ŀ ΨōŀŎƪǳǇΩ 

negative of the mold. An interesting limitation of the material that I found was that I could not 

vacuum cast more than a few faces in a row before the actual plaster positive would heat up.  

Because I had to cast nearly a hundred vacuum forms in order to get the best possible result, 

this problem became a serious time consideration. !ǎ άZeugenέ ŜǾƻƭǾŜŘ, I began using 

polystyrene materials in order to get a stronger surface and visual feel to the work. 

Conveniently, polystyrene melts under considerably lower temperatures and this reduced the 

heat problems enough that the expansion, melting and miscasting effects became negligible.   
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Figure 10: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: sealing plaster mold) 

 
Figure 11: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: vacuum forming) 

 

The thin vacuum formed faceplates were remarkable. Very minute skin details were visible by 

shining a light behind the polyethylene faceplate.  With light shining at the front of the face 

plate, the result was a milky, shiny surface.  

 

 
Figure 12: Morgan wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: polyethylene detail) 

 
Figure 13: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: polyethylene detail) 

 

I knew there had to be more than one face or the identity of the singular face would become a 

central theme of the work. The question was: how many faces?  I suspected that two faces 

would focus the critical discourse around the work to the specific relationship between the two 

faces. Lƴ Ƴȅ ƳƛƴŘΩǎ ŜȅŜ, I could see the work as occupying my whole mind when I thought 

about it. I therefore decided to cast as many faces as required to occupy most of my visual 

plane. Now, when I stand at the appropriate distance from the work looking straight at it, my 

whole visual field is filled with glowing faces looking back at me. I also began using tri-colour 

(red, green, and blue) frequency-modulated light emitting diodes (RGB LED) to experiment with 

lighting effects. 
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Figure 14: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нллф (process image: 
RGB LED test) 

 
Figure 15: wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ 
2009 (process image: face lighting 
test) 

 
Figure 16: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ ƛƳŀƎŜΥ 
grid of faces) 

 

The faces were installed into a four by eight grid. I used a computer numerically controlled 

(CNC) milling router to cut the frame, with the assistance of the CNC technician Steven Hall. The 

highly polished and perfectly cut acrylic surfaces and plywood sub-frame resulted from the use 

of the CNC machine. I was also able to save time during the construction phase relative to 

constructing the frame Ψby handΩ.  

 

 
Figure 17: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: CNC machining detail) 

 
Figure 18: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: CNC machining detail) 

 

The frame was designed so that the planks could be assembled into a grid using interlocking 

joints. In early versions, the wooden frame and acrylic face plate were white. Later, I decided to 

maintain the natural color of the plywood and a black acrylic face plate for aesthetic reasons.   
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Figure 19: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: frame construction) 

 
Figure 20: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф 
(process image: frame detailing) 

 

After assembling and finishing the sub-frame and acrylic surfaces, as well as casting and forming 

all of the face plates, I began to research methods of face-recognition and tracking. I found a 

desktop webcam that could track human faces. My idea was to use the webcam and hardware 

to physically control my own custom hardware, and therefore move the servos that control the 

movements of the eyes. This approach had several limitations. First, with a standard desktop 

face tracking webcam, it is only possible to track one face. Second, the hardware found in 

ŀƭƳƻǎǘ ŀƭƭ ŘŜǾƛŎŜǎ ƛǎ ΨŎƭƻǎŜd-box,Ω Ƴeaning that it cannot be custom-programmed. Thus, it is not 

possible to proƎǊŀƳ ΨǇŜǊǎƻƴŀƭƛǘȅΩ-based robotic eye gestures or movements with these 

systems. 

 

 
Figure 21: Morgan wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ ƛƳŀƎŜΥ Ƴƻǘƛƻƴ-tracking desk top webcam) 
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Despite hardware limitations, I pushed forward to complete ǘƘŜ ŦƛǊǎǘ ǾŜǊǎƛƻƴ ƻŦ άZeugen.έ I 

wanted to identify any other limitations that would require reworking. In order to control the 

thirty-two ŦŀŎŜǎ ƛƴ ǘƘŜ ŦƛǊǎǘ ǾŜǊǎƛƻƴ ƻŦ άZeugen,έ L had to find a way to control six servos per 

face. There were two servos controlling the upwards and downwards movements of the eyes, 

two servos controlling the left to right movements of the eyes, and two servos controlling the 

eye lids. L ŀƭǎƻ ƴŜŜŘŜŘ ǘƻ ŎƻƴǘǊƻƭ ŦƻǳǊ wD. [95Ωǎ ǇŜǊ ŦŀŎŜ. I was familiar with microcontrollers 

such as Arduino, but I was also aware that my project requirements extended well beyond the 

power of an Arduino microcontroller. At the time, the most powerful Arduino microcontroller 

could only control fifty-four output devices, while I needed to control a total of three hundred 

and twenty devices. In order to develop the project, I collaborated with electrical engineer 

Randy Glenn to design a new microcontroller called Displayduino (see Appendix 1 for details).  

An extensive amount of computer software and hardware programming was encountered as I 

made my first attempt to build thirty-two motion tracking human cast faces.  

 

 
Figure 22: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: original custom electronics) 

 
Figure 23: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όǇǊƻŎŜǎǎ 
image: programming custom electronics) 

 

I showed the ŦƛǊǎǘ ǾŜǊǎƛƻƴ ƻŦ άZeugenέ ŀǘ άbƻǘ ¢Ƙŀǘ DǊŀŘ {Ƙƻǿέ ƛƴ ǘƘŜ Concourse Gallery at 

Emily Carr University of Art + Design in 2009. I was disappointed with the results for two 

reasons. First, many of the servos controlling the work failed the night before the show. They 

simply could not take the stress loads that were required to move the eyes. Second, the motion 

tracking system was not fully operational and relied on a single webcam.   
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Figure 24: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όŀǘ 9/¦ 
Ψbƻǘ ǘƘŀǘ ƎǊŀŘ ǎƘƻǿΩύ 

 
Figure 25: aƻǊƎŀƴ wŀǳǎŎƘŜǊΣ ά½ŜǳƎŜƴέΣ нллф όŀǘ 9/¦ 
Ψbƻǘ ǘƘŀǘ ƎǊŀŘ ǎƘƻǿΩύ 

 

To address these limitations, I went back to the drawing board. I began by redesigning the 

mechanical contraption that controlled the movements of the eyes.  In the first version I used a 

universal spring joint. I decided to design a new system utilizing the mechanical tools of LEGO®. 

I was able to dramatically reduce the amount of servos required for each face from six to three 

and I was able to reduce the torque required to move the servos by around ninety percent.   

 

 
Figure 26: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нлмл ό[9Dhϯ 
adaptations) 

 
Figure 27: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нлмл ό[9Dhϯ 
adaptations) 

 
Figure 28: Morgan Rauscher, 
ά½ŜǳƎŜƴέΣ нлмл ό[9Dhϯ 
adaptations) 


