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ABSTRACT 
 

 

 My installation Internal Worlds uses a combination of large-scale abstract 

video projection, interactive sculptural components, and a biosensor to explore 

the unseen connections and power structures within our mind and body.  It 

additionally introduces the biological rhythms of other species to create an 

affective response by utilizing the body’s desire to couple with external rhythms, 

and the connection between autonomic processes (such as the pulse) and the 

speed of our brainwaves.   

Internal Worlds considers our perception of selfhood as it fluctuates, both 

consciously and unconsciously, influenced by the feedback loop of body and 

mind.  Furthermore, the project examines how we perceive our self when given 

the opportunity to see our humanness clearly compared to a nonhuman being. 

The paper delves into notions of selfhood, the connection between the 

autonomic and conscious, artists who examine human perception and 

phenomenological experience, and the creation of self as it is entangled with 

outside influences and the co-development of our companion species.  
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Introduction 

 
Figure 1, Internal Worlds, (2012), Natalie McKeever, installation wide shot 
 
 

 
My thesis research explores the dynamic between somatic and 

psychological expressions of the mind and body, through an exploration of the 

cardiac pulse.  This seemingly basic autonomic process creates an involuntary 

metronome, and contributes directly to the development of the mental self.  By 

focusing on the involuntary bodily function of the heartbeat, I investigate how 

bodies are directly in conversation with ostensibly voluntary cognitive processes. 

For various reasons, there often exist ruptures between minds and bodies.  I 

have been studying this space of trauma, in the hopes of discovering new tools 

and methodologies for reconciliation.  Furthermore, as a way to illustrate this 

connection, I introduce heart rates of many different species.  I do this not only to 
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study reactions that viewers exhibit when experiencing the different heart rates 

for themselves, but to additionally illustrate and divert a narrative of human 

exceptionalism within interspecies encounters and relationships.  The 

interspecies aspect of my thesis work provides a unique experience to viscerally 

understand the body and subjectivity of different beings.  This acts as a critical 

model to understand how we are distinct and yet inseparable from other species.  

For human beings, it is easy to accept the self as an ever-changing - or 

at least ever-developing – entity.  We navigate the world anew each moment, 

adding memories to our mental library, and reconstructing old ones to remember 

them for new situations.  We have great strength in our ability to contemplate, 

and the act of conscious thought, but it is perhaps difficult to acknowledge that 

the self is not isolated to the realm of the cerebral.  As we are beings constantly 

engaged in the process of thought, it is not instinctive to acknowledge the 

amount of control our bodies, outside of our own volition, have over us and 

consequently, our sense of who we are. 

On large and small scales, physical changes occur in our bodies without 

cognitive understanding.  In human experience, there do exist instances of 

involuntary transmutations and alterations within the body - tumors, growths, 

disease, and chemical imbalance – that can leave one with a sense of invasion. 

These invasions are traumatic for a person and often lead to significant 

instability.  These corporal changes noticeably upset the balance of control 

between the body and mind.  When an issue goes undiagnosed, and/or a person 

goes without an understanding of a physical change, this may lead to a traumatic 
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occurrence.  The mental schism may produce an overwhelming and unexplained 

sense of unfamiliarity within our self.  While more intense reactions happen in 

response to large issues of transmutation, and produce sharp feelings of 

abjection, it is important to know that this happens in mundane bodily practices 

as well.  Even the most familiar and expected processes within the body 

frequently affect the conscious self in a similar manner, with an usurpation of 

body over mind occurring to comparatively lesser degrees.  

The pulse is a source of familiarity, and steadiness.  It is an inner 

mechanism that we can readily feel - concretely, absolutely.  It is a constant and 

assured part of our bodily self.  As Brian Massumi explains, autonomic functions 

such as heartbeat and breathing “are associated with expectation, which 

depends on consciously positioning oneself in a line of narrative continuity.”1 Our 

pulse communicates with our brain as a timekeeper of past, present, and future – 

a beat has passed, is passing, and will expectedly pass at a predictable rate and 

rhythm.   

My thesis project, Internal Worlds, uses theories of entrainment and 

coupled oscillations to interfere with this expectation and create a layered 

affective experience, mixing the conscious and unconscious processes of the 

body.  The body has a need to match rhythms (entrainment) within its autonomic 

system (respiratory rate and cardiac pulse).  This in turn affects the speed of our 

brainwaves, which are measured in terms of hertz.   

Additionally, the body constantly seeks to create harmony by aligning 

                                                
1 Massumi, Brian.  Parables for the Virtual.  Durham and London: Duke University Press, 2002. 25. 
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the rates of internal biological rhythms with external tempos found in the 

environment.  Internal Worlds chose the cardiac pulse as an internal function to 

work with, and LED lights and audio of another’s heartbeat for the exogenous 

rhythms (tempos found outside the body). 

In the thesis exhibition, “I’ve Got Something On Your Mind”, my 

installation exposes and overwhelms one’s sensory perception with the beating 

rhythms of other species.  Using aural and visual expressions, a participant’s 

heart feels the need to entrain with these rhythms.  Even if this is a physical 

impossibility to match exactly, variations in heart rate will increase and decrease 

involuntarily, and in turn affect the speed of brainwaves, and thus the kinds of 

thought being produced.  

By exposing viewers to varying scales of temporality – via the beats per 

minute of different species’ hearts - the installation brings them into what has 

been referred to as an “inter-subjective world,”2 where an acknowledgement of 

the unique cognitive and phenomenal perception of the world experienced, not 

only by another individual but an individual of another species, exposes a world 

of co-creation and inseparable existences.  Internal Worlds is partially derived 

from an experience where I engaged with my animal companions, a feline named 

Finn and a canine named Nora.  When Finn and Nora have been gracious 

enough to allow me to use them as a momentary pillow, I have had their 

heartbeats echo through my ear canals and glimpsed how different beings 

experience the world through alternative physical subjectivities.  The action of 

                                                
2 Haraway, Donna Jeanne. The Companion Species Manifesto: Dogs, People, and Significant 
Otherness. Chicago: Prickly Paradigm, 2003. 34. 
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resting one’s head upon another (human or otherwise) in such a way that allows 

you to experience another’s heartbeat brings affinity and immediacy to the 

relationship.  Standardized methodologies for listening to heartbeats, such as 

through a stethoscope, do not allow for intimacy but instead maintain hierarchal 

structures and boundaries, and have an obvious connotation with medical 

examination.  When experiencing Internal Worlds the participant, in addition to 

seeing and hearing the pulses of other animals, sees their own real-time heart 

rate continuously displayed through an additional set of visual indicators.   

Viewers’ attempts to reconcile, distinguish, and compare competing heart 

rhythms in simultaneity provides two different contact moments and potentially 

two new spaces of mindfulness.  First, the work provides the means to step 

outside of oneself and observe invisible processes, facilitating a sense for critical 

examination.  Second, viewers also have the opportunity to experience an 

extraordinary feeling of closeness and disclosure with other species, that is 

typically not available due to a range of issues including, but not limited to, finite 

sensory capabilities coupled with ingrained ideological frameworks.  

Internal Worlds imparts an experimental space where boundaries of 

external and internal, conscious and autonomic, human and non-human, are 

blurred and hopefully reconsidered.  The installation creates new spaces in which 

the participant may reflect on the connection between mind and body, and 

discover how the influence and control of body and mind are inseparable; both 

work together to create one’s sense of self.  The immersive experience makes 

the self unfamiliar - turned inside out and viewed from a new perspective – and 
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gives a momentary glimpse inside the body of another kind, allowing a familiarity 

that is normally unattainable.  After this act of “looking back”3 viewers may look at 

their self anew, and perhaps gain an acute concentration into the mechanisms 

within the body, their relationship to cognitive selfhood, and the intertwined 

existence with other beings around them.  As Donna J. Haraway suggests,  “The 

recognition that one cannot know the other or the self, but must ask in respect for 

all of time who and what are emerging in relationship, is the key.”4  We must 

acknowledge that the self is always developing.  The self does not exist solely on 

its own, but is created by its relationship to others, and by the internal 

relationship within our own body and mind. 

 

Artistic Precedents:  

Hidden Connections and Variable Subjectivities  

“Mind and body are seen as two levels recapitulating the same image/expression 

event in different but parallel ways, ascending by degrees from the concrete to 

the incorporeal, holding to the same absent center of the now spectral – and 

potentialized – encounter.” 

-Brian Massumi, Parables for the Virtual 

 

The following artistic precedents make our own bodies unfamiliar by 

externalizing, switching, and distorting normally internal and unconscious 

processes to create a visceral and psychological response.   By altering the 
                                                
3 Haraway, Donna Jeanne. The Companion Species Manifesto: Dogs, People, and Significant 
Otherness. Chicago: Prickly Paradigm, 2003. 50. 
4 Massumi, Brian.  Parables for the Virtual.  Durham and London: Duke University Press, 2002. 32. 
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connection between aspects of the body and our minds, the experience of these 

pieces cause the participant or viewer to reevaluate the validity and stability of 

his or her physical perception of the world, and their individual phenomenological 

experience within it.  

* * * * * * * * * * * 

 
   Figure 2, Polaria, field_work 01, (2001), London Fieldworks 
 
 

London Fieldworks, Polaria (2002) 
 
        The artist collective London Fieldworks is composed of Bruce Gilchrist, Jo 

Joelson, and changing collaborators in the sciences. They created an installation 

called Polaria (2002), which studies the relationship of environmental light 

changes and the physiology of the body.  The artists developed the piece on 

location in Greenland where “a month was spent experiencing and measuring the 
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24-hour daylight regime and its transition toward sunset, signaling the onset of 

winter.”5  The artist was connected to biomonitors that tracked and recorded a 

body’s response to changing Arctic light.  The record of his biological experience 

was collected and translated into “an interactive light installation for one.”6  

 

 
Figure 3, Polaria, installation, (2002), London Fieldworks 
 

Viewing Polaria begins with photographs of the remote areas of 

Greenland.  These images are mounted in light boxes, and sit outside of the 

installation space.  This introduces the location where the changing light of the 

earth was observed and recorded.  To enter the room, a participant wears a 

white coat and over-boots, causing them to “unify with their surroundings” inside 
                                                
5 Walwin, Jeni. Searching for Art's New Publics. Bristol, UK: Intellect, 2010. 148. 
6 "LONDONFIELDWORKS." Polaria. Web. 18 May 2012. 
<http://www.londonfieldworks.com/projects/polaria/gallery.php?image=fieldwork_01>. 
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the room.7  A clear chair is located in the center of the room, and an interface of 

“conductive bronze plates”8 in the shape of a hand are embedded within the 

armrests.  The participant is seated, and places their hands upon the plates.  In 

doing so they feel a slight shock, as their body closes an electric circuit.  

Participants move their hands on the plates, manipulating, lessening, and 

intensifying the connection between their body and the bronze.  The plates are 

“sensitive to the skin’s response”4, and the installation measures their 

“physiological feedback” 4 through the body’s connection with the plates.   This 

data is used to “trigger one of twenty-four artificial daylight states. White light 

altered subtly from blue to green or to warm yellow.” 4  The biological responses 

of the viewer’s body are translated to correlate with the objectively collected data 

of the artist’s physiological responses to the Arctic light during the fieldwork 

research.3  The quality of the light is intense, and somewhat blinding, and the 

plates are highly sensitive, creating a visceral and decipherable correlation 

between the viewer’s placement of their hands and the changing light within the 

space. 

         The varying light perceptibly affects the participant’s vision, but 

environmental light also affects us on a more subliminal level, and it is this that 

most interested London Fieldworks.  “A neurological connection to light has been 

substantiated: light entering the eyes is not just for the purpose of vision but is 

sent to the mid-brain to influence the body’s regulatory centers as well as the 

                                                
7 "Polaria." Vimeo. Web. 18 May 2012. <https://vimeo.com/9109453>. 
8 Marsching, Jane D., and Andrea Polli. Far Field: Digital Culture, Climate Change, and the Poles. 
Bristol, UK: Intellect, 2012. 114. 
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immune system.”9  It affects our “biological clock”, 5 and is absorbed through 

vision and also through our skin.  In this way, the experience of the Polaria 

installation works on both a conscious and unconscious level.  It is viscerally 

affecting one’s vision and in tandem responding to the galvanic skin response of 

the participant in the space of the “virtual daylight chamber”,10 tapping into their 

involuntary biological rhythms.  The project externally visualizes how we 

“encounter nature phenomenologically.”11  Working on both levels of thought 

creates a complicated affective response. 

Interactive artworks that use biosensor technology have transformative 

properties because a body’s internal function can be read consciously by a 

viewer.  When the body is mostly delegated to the realm of the unconscious, it 

becomes clear that the ability to read the body’s biometrics is a valuable tool for 

conscious understanding. As biological processes of the participant are collected 

and integrated into the expression of an art installation, the externalization of this 

data then creates a feedback loop affecting the consciousness of the participant. 

         My thesis work, Internal Worlds, also makes transparent the relationships 

between the conscious and unconscious, the body and mind, by using 

biosensors to externalize internal processes. When a viewer uses the pulse 

sensor and interactive helmet, their internal rhythm is visualized and emphasized 

for them via a vision-encompassing array of blinking LEDS that pulse with every 

beat of their heart.  They are able to see how their heartbeat varies throughout 

                                                
9 Walwin, Jeni. Searching for Art's New Publics. Bristol, UK: Intellect, 2010. 148. Print. 
10 "LONDONFIELDWORKS." Polaria. Web. 18 May 2012. 
<http://www.londonfieldworks.com/projects/polaria/gallery.php?image=fieldwork_01>. 
11 Marsching, Jane D., and Andrea Polli. Far Field: Digital Culture, Climate Change, and the 
Poles. Bristol, UK: Intellect, 2012. 109. 
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the experience, and can correlate this with their state of mind.  Just as the 

Polaria installation works with light’s effects on our biological clock to create a 

deeper layer of affective response, the experience of Internal Worlds plays with 

our body’s involuntary need to match with other rhythms and how this affects our 

conscious thought. 

Robert Lazzarini, skulls (2001) 

When faced with a rhythm that humans are physically incapable of 

reaching, like a canary’s average heartbeat of 1000 bpm, the unconscious need 

to do so is still there.  This has the potential to trigger a mental feeling of 

frustration, and a predicament within the body when its need to create harmony 

between itself and sensed external rhythms is unattainable.  A similar feeling of 

hindrance and irreconcilability between our perception and the external world is 

present in Robert Lazzarini’s skulls (2002) sculptures.  

 
        Figure 4, skulls, (2001), Robert Lazzarini 
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Robert Lazzarini’s skulls is a series of sculptures that blend a mixture of 

realism and distortion.  Lazzarini starts with a digitally created three-dimensional 

model, and creates geometric distortion using three-dimensional modeling 

software.  He uses rapid prototyping to print a physical representation of his 

virtual object. Then he creates a mold of the object, casting the form from which 

he can build this digitally distorted view of the skull with realistic materials.  In the 

case of skulls, Lazzarini’s materials were resin and animal bone.12  The result is 

a familiar object lingering between our space and a digital space that sits outside 

of our mental comprehension.  Mark B. N. Hansen writes about the experience of 

viewing skulls that, “the affective response produces place within our bodies, an 

internal interval that is radically discontinuous with, but that nonetheless (and 

indeed, for this very reason) forms an affective correlate to the digital topological 

manipulation of space.”13  What is unique about these sculptures that appear as 

though they are an “artifact from the digital realm”14 is that they do not create a 

digital space for you to enter into, but enter into your own mental world and 

process of perception with their visual logic of digital space.   They work with the 

viewer’s internal and involuntary sense of perception of space and how their 

body physically relates to the external world around them.   Upon viewing skulls, 

one will recognize the distorted subject of the sculptures and compare them to “a 

mental picture of the standard form.”15  What is disconcerting about the skulls 

sculptures is their simultaneous familiarity and unreachable nature. The realism 

                                                
12 Ravenal , John B.. Robert Lazzarini. Richmond: Virginia Museum of Fine Arts, 2003. 32-33. 
13 Hansen, Mark B. N. New Philosophy for New Media. Cambridge, MA: MIT, 2004. 232. 
14 Hansen, Mark B. N. New Philosophy for New Media. Cambridge, MA: MIT, 2004. 203. 
15 Ravenal , John B. Robert Lazzarini. Richmond: Virginia Museum of Fine Arts, 2003. 42. 
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of skulls holds us to the task of attempting to reconcile what is before us with our 

mental image and memory of a skull in the normal physical realm, but the 

calculated distortion of perspective makes this impossible.  As Hansen describes, 

“It is as though these skulls refused to return your gaze, or better, as though they 

existed in a space without any connection to the space you are inhabiting, a 

space from which they simply cannot look back at you.”16  Confusion within the 

body occurs as the viewer is unable to fit the skulls into their perception of the 

space around them, and they are simultaneously unable to stop trying even 

though the impossibility is recognized. 

 
            Figure 5, skulls, (2001), Robert Lazzarini 
 

As a result of this visual paradox, the skulls catalyze “a perspectival 

                                                
16 Hansen, Mark B. N,  New Philosophy for New Media  (Cambridge: The MIT Press 2004), page 
198. 
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crisis”17 in the viewer as they are met with “indices from a world wholly alien to 

our habitual perceptual expectations and capacities.”18  Outside of our human 

comprehension of the spatial dimensions before us, though impossible to resist 

the need to fit them into our sensory perception, the experience of skulls “does 

not end, however, with the frustration of our visual mastery over them, but 

gradually and seamlessly shades over into the domain of affective bodily 

response.”19  After a considered amount of time with the alien perspective, our 

bodies can recognize it as belonging to a world outside of our own.  We cannot 

travel into the world in which the skulls are spawned from, but we can 

acknowledge it, and exist within its orbit, allowing it to mentally and physically 

affect oneself.  Likewise, in the experience of Internal Worlds, the beating of a 

heart is familiar to us, but when this pulse is presented as an alien rhythm that is 

unmatchable by our physicality, and in some cases at a rate that is 

incomprehensible, a glimpse outside our human faculties of understanding 

occurs, creating a visceral affective bodily response. 

 

James Turrell, Bindu Shards (2010) 

 One’s phenomenological experience of the world as it is commanded by 

the physical act of seeing has long been a rich topic of exploration and creation 

for the artist James Turrell.  With his Light and Space works, Turrell aims to 

“fathom the boundaries between inside and outside, the material and the 

                                                
17 Hansen, Mark B. N,  New Philosophy for New Media  (Cambridge: The MIT Press 2004), page 
200. 
18 Hansen, Mark B. N. New Philosophy for New Media. Cambridge, MA: MIT, 2004. 202. 
19 Hansen, Mark B. N. New Philosophy for New Media. Cambridge, MA: MIT, 2004. 202. 
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immaterial, between light as a medium and light as an object, as well as to 

expand our sensual and intellectual understanding of sight.”20  His works employ 

light to catalyze the viewer into questioning the reality of the borders between 

what is perceived in their mind, and what is physically present in the space. 

 
Figure 6, Bindu Shards, (2010), James Turrell 

A recent work of Turrell’s, Bindu Shards (2010), creates an installation for 

one that allows the participant “an experience of ‘behind the eye seeing,’”21 

suggesting an out-of-body like experience where one is able to step outside of 

the physical bounds of their body and optical processes.  The installation is 

housed within a giant white, metal dome, “that looks like a deep-sea 

                                                
20 Turrell, James, Peter Weber, and Richard Andrews. James Turrell: The Wolfsburg Project. 
Ostfildern: Hatje Cantz, 2009. 
21 "Bindu Shards." James Turrell - The Light Inside. N.p., n.d. Web. 14 June 2012. 
<http://www.jamesturrell.se/en/bindu-shards/>. 
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submersible.”22  A single participant at a time lies down on a hard bed, wears a 

pair of headphones, and is slid into the perceptual cell. Prone and still as though 

entering an MRI scan, they experience the piece for a fifteen-minute duration.  

Once in the perceptual cell, the participant is deprived of outside sensory 

stimulation, and is subjected to “flashing lights to trigger the mind's eye by 

exploiting a perceptual phenomenon called the Purkinje effect” 22 and sonically 

exposed to resonating tones.  At first the experience is calming, an unfolding of 

colors bathing over the participant.  After a moment, the lights intensify, their 

flashing truly bombarding the eyes.   As one critic explains, “you are totally 

engulfed in fractured images of bright colors; creating a wholly disorientating and 

oppressive atmosphere.”23  Your eyes and sense of perception begin to react to 

the light, and your brain may produce images, shapes, and visual stimuli that are 

not physically present in the space.  “Vision predicated on what you see in front 

of you is destroyed in favor of perception that stems from the inside – it is a 

completely new way of retinal ‘seeing’ based on what the mind produces in 

response to light and sound – it is in your eyes.”24  The piece makes it unclear for 

the participant what is physically present inside the dome, and what is being 

produced by their minds, expanding the understanding of the process of 

perception by removing the participant from the everyday experience of 
                                                
22 Jones, Jonathan. "Warning: Art That Will Blow Your Mind." The Guardian. Guardian News and 
Media, 17 Nov. 2010. Web. 14 June 2012. 
<http://www.guardian.co.uk/artanddesign/jonathanjonesblog/2010/nov/17/bindu-shards-james-
turrell-gagosian>. 
23 Gompertz, Will. "James Turrell: Consciousness of Light." BBC News. BBC, 17 Nov. 2010. 
Web. 14 June 2012. 
<http://www.bbc.co.uk/blogs/thereporters/willgompertz/2010/11/james_turrell_consciousness_of_l
ight.html>. 
24 Schultz, Michelle. "Have You Been inside 'The Bubble'?" DAILY SERVING. N.p., 16 Nov. 2010. 
Web. 14 June 2012. <http://dailyserving.com/2010/11/have-you-been-inside-‘the-bubble’/> 
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perception and exposing them to an extreme version.  As this confusion 

manifests, it feels as though “the whole of space seems compressed into your 

skull”25 and the distinction between interior and exterior is broken.  Bindu Shards 

makes it unclear for the participant weather the external space or internal 

processes have more power over how one perceives the world around them.  In 

a similar way, Internal Worlds first externalizes the participant’s pulse and then 

interferes with its normal, expected execution by introducing the competing 

rhythm of another species.  A mental transformation occurs as the body’s 

process is interrupted, and a confusion of which has more power over the 

conscious self, the mind or the body, develops for the participant. 

 

Figure 7, Bindu Shards, (2010), James Turrell, interior view with participant 

 

 

 

 

                                                
25 Jones, Jonathan. "Warning: Art That Will Blow Your Mind." The Guardian. Guardian News and 
Media, 17 Nov. 2010. Web. 14 June 2012. 
<http://www.guardian.co.uk/artanddesign/jonathanjonesblog/2010/nov/17/bindu-shards-james-
turrell-gagosian>. 
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Kazuhiko Hachiya, Inter-Discommunication Machine (1993) 

The opportunity to encounter the world through another’s physical 

viewpoint is explored in Kazuhiko Hachiya’s interactive work Inter-

Discommunication Machine (1993).  He creates a scenario in which the 

participant can literally see the world through another’s eyes.  Two participants 

don the custom designed “head-mounted display” (HMD)26 that are “composed of 

a video camera, transmitters, head mounted displays, batteries, and feathers”27 

and move about a floor decaled with the Yin and Yang symbol.  The feathers add 

an element of whimsy to the experience, but are also functionally attached to a 

backpack that “is equipped with a battery, a TV tuner and a transmitter. A TV 

antenna is installed inside the wings.”28  One participant’s visual and sonic 

perception is transmitted to the other participant’s HMD, allowing them to 

essentially exchange eyes and ears and experience the environment around 

them through the “subjective perception”19 of their fellow participant.  Users of the 

Inter-Discommunication Machine move trepidatiously around the space, 

cautiously leaving their arms outstretched, taking small steps, and giggling in 

delight as they try to navigate this new version of the world.  

                                                
26 Grau, Oliver. MediaArtHistories. Cambridge, MA: MIT, 2007. 283. 
27 "Inter-Discommunication Machine | Eyebeam.org." Eyebeam.org. Web. 18 May 2012. 
<http://eyebeam.org/projects/inter-discommunication-machine>. 
28 Regine. "Inter Dis-Communication Machine." - We Make Money Not Art. 25 May 2005. Web. 18 
May 2012. <http://we-make-money-not-art.com/archives/2005/05/through-the-dev.php>. 
 



Natalie M. McKeever – MFA Thesis Paper – 2012  

 25 

 
Figure 8, Inter-Discommunication Machine, (1993), Kazuhiko Hachiya 

 

These participants are experiencing somewhat of a sci-fi fantasy, similar 

to the invasion of the eponymous character’s brain in Being John Malkovich, and 

“as Christiane Paul points out it has close conceptual parallels with the ‘Sim-Stim’ 

apparatus in William Gibson’s Neuromancer which enables users to experience 

other people’s bodies and perceptions.”29  A viewer’s familiar way of navigating 

the world around them is disrupted when they experience the same world 

through the subjectivity of another. 

Internal Worlds creates a similar experiment for the participant in that the 

viewer is given the ability to immerse themselves in the internal metronome of 

another species.  Inter-Discommunication Machine uses the more voluntary and 
                                                
29 Dixon, Steve, and Barry Smith. Digital Performance: A History of New Media in Theater, Dance, 
Performance Art, and Installation. Cambridge, MA: MIT, 2007. 367. 
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subjective senses of sight and hearing, while Internal Worlds taps into our 

spontaneous corporeal functions.  Internal Worlds pushes the body-switch 

narrative beyond that of exchanging with another human, to exchanging with 

another species.  Not only does the piece extend the experience into inter-

species communication, it also creates a physiological dialogue between the 

mind and body.  An amount of familiarity still remains in the heartbeat, though it 

has been transformed.   The experience asks the viewer to confuse “the borders 

between the identities of ‘you’ and ‘me’”30 as Hachiya’s piece does, but also calls 

into question how one’s physical perception of the world affects one’s mental 

human self by comparing the physical structure of that human self with the bodily 

process of another species.  

 

Seiko Mikami, World, Membrane and the Dismembered Body (1998) 

Artist Seiko Mikami turns the body inside out and the plays with the 

magnification of normally subdued sounds of the body in her installation World, 

Membrane and the Dismembered Body (1998).  The piece is staged in an 

anechoic room, where a single participant enters and is enclosed within the 

space.  “With no environmental sound and no echo -- the ears feel clogged,”31 

and the bizarre acoustic quality of the room produces an affective response of 

                                                
30 "Inter-Discommunication Machine | Eyebeam.org." Eyebeam.org. Web. 18 May 2012. 
<http://eyebeam.org/projects/inter-discommunication-machine>. 
31 Kosho, Sabu. "On Seiko Mikami's World, Membrane and the Dismembered Body." â �” V2_ 
Institute for the Unstable Media. N.p., n.d. Web. 14 June 2012. 
<http://www.v2.nl/archive/articles/on-seiko-mikamis-world-membrane-and-the-dismembered-
body>. 
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anxiety as the participant is enclosed with an overwhelming feeling of sensory 

deprivation, dislocation, and solitude.  A reclining chair, similar to one found in a  

 

         Figure 9, World, Membrane and Dismembered Body (1998), Seiko Mikami 
 

Dentist’s office, is at the center of the space which provides a visual suggestion 

of a medical examination.  The attention of the participant has already begun to 

focus inward, toward one’s bodily noises (heartbeat, lungs, rustling, gurgling) as 

the ears adjust to the quality of sound in the anechoic room.  Once seated in the 

chair, participants are required to place a stethoscope near their heart, which 

records the sounds of their internal bodily functions.  After a short delay, the 

room dims and this sounds begin to play from external speakers, and audibly 

move throughout the room.  The sounds of the participant’s body are no longer 

observed from within the self, but exist externally in the space.  The auditory 

scale is shifted, as the sounds of the body dominate within the room.  A sense of 
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power over the sounds produced by one’s own body is erased as the control of 

the noises’ movement is prescribed by the parameters of the installation.  In 

addition to the audio component of the installation, the walls of the space appear 

to be “growing” as a  “transformative abstract net pattern is projected on the 

fimbrial wall. Looking at the biomorphic growth, it gradually becomes apparent 

that its movement is in synchronicity with the acoustic spatial pattern.”32  The 

concrete link between the sound and the visual movement on the walls gives an 

anchor of orientation to the body and mind of the participant that is otherwise 

deliriously disoriented within the experience. 

Mikami writes about World, Membrane and the Dismembered Self in 

relation to the understanding of the self.  She explains that when experiencing 

the installation, the ear and sense of hearing (a “fragment” of the participant’s 

body) becomes the instrument for understanding the body as an experience and 

not a representational object.   When the understanding of the body is 

transformed into a mutable experience, the stability of our sense of self and 

confidence in our control over it is put into peril, creating an affective response of 

anxiety for the participant.  “When the body's heartbeat is thrown off course by an 

intervention from the outside, the desire arises to try to control the sounds that 

the body emits. A gap occurs between this event and the resulting desire; thus, 

the visitor is overcome by the feeling that a part of his corporeality is under 

                                                
32 Kosho, Sabu. "On Seiko Mikami's World, Membrane and the Dismembered Body." â �” V2_ 
Institute for the Unstable Media. N.p., n.d. Web. 14 June 2012. 
<http://www.v2.nl/archive/articles/on-seiko-mikamis-world-membrane-and-the-dismembered-
body>. 
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erasure.”33  A sense of anxiety caused by an acute examination of the 

experience of the body’s internal processes is also integral to my piece Internal 

Worlds.  According to Mikami, “One could say that the heartbeat itself is the most 

fundamental form of self-expression,”34 and both Internal Worlds and World, 

Membrane and Dismembered Body use a distortion of the pulse as a device to 

explore the body’s role in our creation of self.  A similar hint to a mode of medical 

examination through a “chair obviously meant for clinical use”35 is present in both 

pieces.  The medical aesthetic is used to allude to the process of examining the 

internal and the bodily, focusing the participant’s mindset inward before the 

sequence begins.  A feeling of embarking on an exploration of the unknown or 

unseen inner workings of the self is expressed through this initiation into the 

piece.  Once in the chair, it acts to choreograph the position of the participant, as 

they are now reclined, relieving physical stress from their body while anxiety is 

able to take over their mind.  In Mikami’s piece, anxiety builds and surmounts 

throughout the experience, as the participant feels not only that their body is out 

of their control, but may also fear complete erasure of their bodily processes.  

Anxiety and fear will likely prevail when first experiencing the unfamiliarity of 

Internal Worlds, as participant’s clip the Pulse Sensor to their earlobe, lower the 

helmet over their face, and adjust their optical senses as they are overwhelmed 

                                                
33 Mikami, Seiko. "World, Membrane and the Dismembered Body" N.p., n.d. Web. 14 June 2012. 
<http://www.idd.tamabi.ac.jp/%7Emikami/artworks/>. 
34 Mikami, Seiko. "World, Membrane and the Dismembered Body" N.p., n.d. Web. 14 June 2012. 
<http://www.idd.tamabi.ac.jp/%7Emikami/artworks/>. 
35 Kosho, Sabu. "On Seiko Mikami's World, Membrane and the Dismembered Body." â �” V2_ 
Institute for the Unstable Media. N.p., n.d. Web. 14 June 2012. 
<http://www.v2.nl/archive/articles/on-seiko-mikamis-world-membrane-and-the-dismembered-
body>. 
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with the pulsing lights.  The sequence is composed to provide moments of relief 

with the slower heart rates, and after an extended period within the helmet, it is 

crucial that anxiety gives way to other affective responses, as one’s senses 

adjust to the dislocation and new perspective of their inverted body. 

 

Art Orienté objet, Que le cheval vive en moi, (2011) 

 The preceding pieces all examine the world through the physical body of 

the human species.  It is an important process to deeply study how we perceive 

and sensorily experience the world both as individuals, and as a member of the 

homo sapiens family, but a development toward understanding the experience of 

the world through a nonhuman body will begin to combat a narrative of human 

exceptionalism, and perhaps afford us with a new perspective to turn back and 

critically examine our human selves.  Artists are beginning to apply this 

examination of the embodied and phenomenological experience to the subjective 

encounters that other species have with the world.  The bio-art duo Art Orienté 

objet (Marion Laval-Jeantet & Benoît Mangin) have been exploring the behavioral 

and biological structures of human and non-human animals alike.  Their piece 

Que le cheval vive en moi (May the horse live in me) (2011) is a hybrid of 

medical experiment and gallery performance that places the artist (Laval-Jeantet) 

in an extreme state of empathy and collaboration with an equine companion. 
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Figures 10 and 11, Que le cheval vive en moi, (2011), Art Orienté objet 
 
 Months before the performance, the artist began a process where she was 

injected with horse immunoglobulins, “glycoproteins that circulate in the blood 

serum, and which, for example, can function as antibodies in immune 

response.”36  The process slowly built up her tolerance to the foreign animal 

antibodies.   

Having built up her tolerance, she was able to be injected with 
horse blood plasma containing the entire spectrum of foreign 
immunoglobulins, without falling into anaphylactic shock—the 
intention being that the horse immunoglobulins would by-pass the 
defensive mechanisms of her own human immune system, enter 
her blood stream to bond with the proteins of her own body and, as 
a result of this synthesis, have an effect on all major body 
functions.36 
   

Interestingly, as the physical change overtook her body, the artist reported 

feeling distinct changes to her consciousness as well.  A nervousness and 

trouble sleeping developed as the immunoglobulins interfered with her thyroid 

gland.  As Laval-Jeantet explains, “My body was reacting in a way that was no 

                                                
36 "Synth-ethic: Art and Synthetic Biology Exhibition â Vienna, Austria." Biofaction. N.p., 20 Apr. 
2011. Web. 14 June 2012. <http://www.biofaction.com/synth-ethic/?p=63>. 
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longer human, which explained how I was sleeping for about an hour at a time in 

interrupted bursts. That’s the way horses sleep. To my insides, I was becoming 

non-human.”37  The experiment concluded with a performance in the gallery 

space in which Laval-Jeantet’s blood was extracted and frozen.  She wore a 

customized pair of prosthetics that mimicked a horses leg, and created a change 

in her gait.  She walked with the horse in a ritualized promenade around the 

gallery.   By literally creating a bodily hybridization between the human and the 

horse through a “radical experiment whose long-term effects cannot be 

calculated”38 the artist placed herself in an in-between state of both physical and 

mental transformation, and created a unique understanding of the mental 

subjectivity of the horse.  By adopting the physical properties of the horse’s 

blood, the connection of her body and mind was transformed, and according to 

the artist’s report, she was able to experience the mental subjectivity of the 

horse.  Internal Worlds proposes a similar method of empathy between species, 

though in a less risk intensive form.  By experiencing changes in one’s mental 

state as a result of the exposure to a different cardiac pulse, one is experiencing 

the connection between the body and mind of another creature, allowing the 

participant a view of the world through another species’ perspective. 

 

 

                                                
37 Mokoena, Tshepo. "May The Horse Live In Me Extreme Modern-day Horse Whispering." Don't 
Panic UK. N.p., 2 Oct. 2011. Web. 14 June 2012. 
<http://www.dontpaniconline.com/magazine/arts/may-the-horse-live-in-me>. 
38 Spooky. "Woman Becomes Human-Horse Hybrid for the Sake of Art." Oddity Central. N.p., 10 
Aug. 2011. Web. 14 June 2012. <http://www.odditycentral.com/news/woman-becomes-human-
horse-hybrid-for-the-sake-of-art.html>. 
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Internal Worlds Installation 

 
Figure 12, Internal Worlds, (2012) Natalie McKeever, video still 

The installation Internal Worlds is composed of two parts: an interactive 

“helmet” that uses a biosensor and LEDS, with a chair for the participant to 

recline in, and a large-scale immersive video projection on a circular screen.  

* * * * * * * * * * 

Viewers are met with an immersive, circular projection of an abstracted 

landscape that has been mapped to fit the shape of the screen. The screen is 9 

feet high and has a 41-foot circumference.  A subtle repetitive whooshing sound 

fills the space.  The imagery is vibrantly colored, with different segments – the 

rocks, the plants scattered around the landscape – fading from full brightness to 

black at different intervals.  On occasion, all of the components synch and the 

entire projection fades to black.  The landscape is composed from footage of the 

LEDS that flash inside an interactive helmet.  The footage has been manipulated 

to compose the collaged landscape, using scale and atmospheric perspective to 

maintain a bit of realism amongst the surreal, hyper-saturated colors and smooth 

texture of the imagery.  The feeling of simultaneous rhythms that are unable to 

resolve into one is present in the projection, though the footage has been slowed 

down to create a calmer, more contemplative rhythm, in contrast with the pulsing 

that the viewer will experience inside the helmet. 
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Figure 13, Internal Worlds, (2012) Natalie McKeever, participant using interactive helmet 

 
At the center of the projection is an interactive sculpture in which a 

biosensor is used to detect the continuous real-time pulse of the user.  

Participants sit in a chair, in a reclining position.  Above them, hanging from an 

articulating arm, is the interactive helmet.  Reminiscent of a bodily organ from 

some angles, the head of an insect from others, the helmet’s form is between 

geometric and organic, and definitively ambiguous.  The helmet’s purple hue is 

simultaneously strange and attractive with a jewel-tone quality.  It is an object in 

flux, in between various states of existence, as its form mutates from each angle, 

never resolving into a fully recognizable shape.  When the viewer wears the 

mask-like object, they are equally altered into a state of ambiguity, their visage 

erased and exchanged with a face in an irresolvable state of transformation.  

They become a body that can visually exist with the strange landscape 
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surrounding them.  Once seated, participants wear the pulse sensor (a small 

ambient light sensor and led) by clipping it to their earlobe, and placing the 

helmet over their head, encompassing their peripheral vision.  Rows of yellow 

LEDS begin to blink as they respond to the pulse sensor, externalizing the 

internal rhythm of the participant.  The light is diffused through a visor that 

separates the viewer’s face from the inner workings of the helmet.  The LED 

sequence and externalized heartbeat of the participant can only be seen by the 

participant who is wearing the helmet.  Though their body does become a 

performer in the landscape of the installation, the affective experience of the 

helmet, and the inner workings of their body remain personal. 

 
Figure 14, Internal Worlds, (2012) Natalie McKeever, interior view of helmet 

 
 

 



Natalie M. McKeever – MFA Thesis Paper – 2012  

 36 

 
Figure 15, Internal Worlds, chart displaying species, average bpm, color of LEDS, and order of sequence  

 

To start the second phase of the immersive experience, the viewer 

presses a physical button.  The sound of a human heartbeat is played back at 

the cadence of different species, as additional lights synchronize to these new, 

unfamiliar tempos.  In addition to the manipulated sound of a human heartbeat, a 

narration occurs every time the species changes, from “human” to “horse” to “cat” 

and so on.  The competing pulses of the viewer’s real-time heartbeat and those 

of other species are displayed simultaneously within the helmet, allowing the 

viewer to compare their own pulse to that of another species, and feel how these 

radically different rhythms effect their state of mind.  Faster rhythms (a hamster 

at 450 bpm, a rabbit at 250 bpm) are displayed with red and violet, slower heart 

rates (a whale at 20 bpm) flash in the blue spectrum, and heart rates closer to a 
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human’s average rate of 75 bpm are shown with green and yellow (colors closest 

to the real-time LEDS in yellow).  Participants will notice the pulse of the yellow 

LEDS change speed throughout the experience, as their heart may 

unconsciously attempt to synch with the unfamiliar creatures’ heartbeats 

overtaking their sensory experience.  They may have an emotional response of 

anxiety or calmness that elevates or decreases their real-time heart rate as well.  

 

Conceptual Description 

Scientific and mathematical theories of entrainment suggest that within our 

own bodies, there is a need to synchronize rhythms in our autonomic nervous 

system.  Slowing your respiratory rate will effectively lower your heart rate, as 

evidenced by biofeedback practices.  It is also hypothesized that the oscillations 

of our brain waves conform to the rates of our hearts and lungs.  In this way, our 

autonomic processes like the pulse, directly affect our state of mind, causing our 

brains to cycle from beta waves of intense focus on the external world to alpha 

waves that suggest a state of introspection and meditation.  Moments of harmony 

amongst our bodily rhythms can be influenced by external tempos as well.  In 

studies of the relationship between music and the autonomic nervous system it 

has been found that “heart rate was sensitive to both music volume and rhythm. 

They also found that some subjects tended to synchronize either their heartbeat 

or their respiratory rhythm to the music.”  When experiencing Internal Worlds the 

participant is sonically and visually subjected to a sequence of different rhythms.  

Some are within the range of the human heart (a medium sized dog’s average 
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heart rate is 90 bpm), and there is a physical possibility that the participants’ 

pulse could synch with this. Many Internal Worlds participants expressed that 

they felt relaxed during the slower rhythms.  Even though it is a physical 

impossibility to lower a human heart rate to match that of a whale’s, 20 bpm, the 

overall effect could potentially be a lowering of the participant’s heart rate, 

resulting in a lowering of their brainwave oscillations to an alpha state. 39    

When I experienced the interactive component of Internal Worlds for an 

extended period, my pulse began to beat in time with the average human 

heartbeat in the sequence, though it started off asynchronously.  By the third 

cycle of the sequence they matched.  The experience emphasizes an in-between 

state, as Internal Worlds plays with this invisible connection between our 

involuntary and voluntary processes.  The participant feels physically and 

mentally drawn in coterminous, multiple directions in relation to their sense of 

time, and the border between self and other, as the participant’s own body is 

used to catalyze them into a new stage of understanding.   

The affective experience creates a disruption of stability in the present 

moment, moving away from a sense of being to a sense of becoming.  The 

“paradox of becoming” as Deleuze considers it is "the affirmation of both sense 

or directions at the same time".40  Becoming is a state of flux - a sense of now 

that is informed by a simultaneous awareness of the immediate past and 

                                                
39 Goldman, Jonathan. "Sonic Entrainment." Healing Sounds. Web. 18 May 2012. 
<http://www.healingsounds.com/articles/sonic-entrainment.asp>. This article has been edited and 
updated from a paper first presented at IV International MusicMedicine Symposium, 1989, at 
Rancho Mirage, California. 
40 Deleuze, Gilles “First Series of Paradoxes of Pure Becoming” in The Logic of Sense.   New 
York: Columbia University Press, 1969. 
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immediate future.  It is time experienced in a non-linear form, as the moments 

overlap, dissolve, and concurrently exist.  Artist Olafur Eliasson describes our 

normative human understanding of time.  “Time flows continuously in a single 

motion, so to speak, with each moment naturally relating to the next.  Edmund 

Husserl added that our expectations of the coming moment and the memory of 

the one just passed are all part of our sense of ‘now’.”41  In a moment of being, 

“the coming moment and the one just passed” are successive and distinct.  They 

build forwardly upon each other.  In an instant of becoming, these moments are 

layered, simultaneous, and ever changing.  Deleuze describes the sensation of 

feeling mentally and physically pulled in multiple directions at once as "a pure 

becoming without measure, a veritable becoming-mad, which never rests.  It 

moves in both directions at once.  It always eludes the present, causing future 

and past, more and less, too much and not enough to coincide in the simultaneity 

of a rebellious matter."28  The coinciding of divergent temporalities in my project 

is present in the simultaneous real-time heart rate of the participant, and the 

beats per minute of the other species.  This creates an awareness of “becoming” 

for the participant, as they are pulled between the two pulses.   

As Brian Massumi suggests, with interference to such involuntary 

processes as our heartbeat, a disruption from our mental grounding in a narrative 

structure of past-present-future can be achieved.  A visceral disruption found in a 

loss of traction, in this moment of psychological displacement changes one’s 

proprioceptive expectations.  As the narrative of successive moments is broken, 

                                                
41 Morley, Simon.  The Sublime: Documents of Contemporary Art.  Cambridge, The MIT Press, 
2010. 123. 
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a sense of infinity can arise.  In the Internal Worlds installation, the participant’s 

internal sense of time and understanding of “now” is momentarily interrupted, 

when their internal metronome desires to entrain with the exogenous rhythms of 

the other species, and the expected steady continuity of one’s own pulse is 

disturbed.  The temporality of our human body is ruptured.  A sense of becoming 

is brought to the forefront of the participant’s phenomenological experience when 

they are sent into an expansive flux by this break in the continuity of the pulse.  

The affective experience of Internal Worlds focuses on the interplay 

between a sense of being and a sense of becoming.  A concentration on affect 

(intensity) can be an effective means of creating such a non-narrative experience 

of time, as Massumi discusses in Parables for the Virtual. 

Intensity would seem to be associated with nonlinear processes: 
resonation and feedback which momentarily suspend the linear 
progress of the narrative present from past to future. Intensity is 
qualifiable as an emotional state, and that state is static-temporal 
and narrative noise. It is a state of suspense, potentially of 
disruption. It's like a temporal sink, a hole in time, as we conceive of 
it and narrativize it. It is not exactly passivity, because it is filled with 
motion, vibratory motion, resonation. And it is not yet activity, 
because the motion is not of the kind that can be directed (if only 
symbolically) toward practical ends in a world of constituted objects 
and aims (if only on screen).42 

 
Hyperawareness of the state of becoming in the moment that it is occurring, 

created through an emphasis on the affective reaction of the participant, may in 

fact give a sense of infinity by expanding their sense of time past the normal 

linear understanding. It is an expanding of our sense and definition of now, as we 

recognize in the present that our current moment is not simply a succession of 

                                                
42 Massumi, Brian.  Parables for the Virtual.  Durham and London: Duke University Press, 2002. 26. 
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relative moments as Eliasson describes it, but a dissolving, overlapping of many 

moments at once.  Massumi explains that the concepts and experiences that 

pose an impossibility for our sense of perception are not missed because they 

are “empty, but because (they are) overfull.”43  The limited ability of our 

perception as humans is what must break the now into a singular moment 

separate from the constant state of becoming that is occurring. 

Like Deleuze’s sense of becoming, our sense and perception of self is an 

unsettled, ever changing entity. “No tradition has ever claimed to discover an 

independent, fixed, or unitary self within the world of experience.”44  The “self” is 

most commonly thought of as a part of our mental world, existing as our mind, 

consciousness, memories, and thoughts.  “Perhaps the most definitive argument 

that we do not take our body as our self is that we can imagine a total body 

transplant, that is the implantation of our mind in someone else’s body, (a favorite 

theme in science fiction), yet we would still count as ourselves.”45  Yet the body, 

our senses and physical methods of perception, define how we experience the 

world around us.   “Our cognition is directed toward the world in a certain way: it 

is directed toward the world as we experience it,”46 and it is our experience of the 

world, partially dictated by our physical bodies, that forms memories, thoughts, 

and develops the mental self.  As evidenced by the body’s ability and need to 

entrain the rhythms of its cardiac and respiratory systems with its brainwaves, the 

                                                
43 Massumi, Brian.  Parables for the Virtual.  Durham and London: Duke University Press, 2002. 29. 
44 Varela, Francisco J., Evan Thompson, and Eleanor ,. Rosch. The Embodied Mind: Cognitive 
Science and Human Experience. Cambridge, Mass., [etc.: MIT, 1991. 59. 
45 Varela, Francisco J., Evan Thompson, and Eleanor ,. Rosch. The Embodied Mind: Cognitive 
Science and Human Experience. Cambridge, Mass., [etc.: MIT, 1991. 66. 
46 Varela, Francisco J., Evan Thompson, and Eleanor ,. Rosch. The Embodied Mind: Cognitive 
Science and Human Experience. Cambridge, Mass., [etc.: MIT, 1991. 52. 
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body quite literally influences how our mind is operating, and how our thoughts 

are forming.  Internal Worlds explores how this connection between body and 

mind are in reality, inseparable. 

Immersed in the biorhythms of other species, what does this do to our 

understanding of being human, and our sense of becoming?  How does this 

affect our own mind/body connection when we are given the opportunity to 

submerge our mental self into another species’ autonomic processes, and 

viscerally experience the biological rhythm of a non-human animal?  “Perhaps, 

as Jean-Paul Sartre held, the self is too close, and so we cannot uncover it by 

turning back upon ourselves.”47  A greater sense of understanding of our own self 

can be achieved by looking outward, by comparing our physical and mental 

experience in the world with that of an entirely different physical structure. 

To hold in regard, to respond, to look back reciprocally, to notice, to 
pay attention, to have courteous regard for, to esteem: all of that is 
tied to polite greeting to constituting the polis, where and when 
species meet.  To knot companion and species together in 
encounter, in regard and respect, is to enter the world of becoming 
with, where who and what are is precisely what is at stake. 
- Donna J. Haraway, When Species Meet   

With the concept of “becoming with”, Donna Haraway proposes the idea of 

thoughtful existence alongside our companion species.   It is a way to understand 

our own sense of becoming, not separated from or elevated beyond the 

becoming of these species that we coexist with.  A disintegration of hierarchical 

existence between humans and non-human animals is important.  This is 

reflected in the interactive component of Internal Worlds as the multiple 

                                                
47 Varela, Francisco J., Evan Thompson, and Eleanor ,. Rosch. The Embodied Mind: Cognitive 
Science and Human Experience. Cambridge, Mass., [etc.: MIT, 1991. 51. 
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temporalities, suggestions of the bodily structures that each being inhabits, exist 

simultaneously, evenly, and without emphasis of one over the other.  Participants 

are asked to decipher how one being interacts with and influences the other.  As 

Haraway writes, “The task is to become coherent enough in an incoherent world 

to engage in a joint dance of being that breeds respect and response in the flesh 

. . . And then to remember how to live like that, at every scale, with all the 

partners.”48  The act of acknowledging non-human species as having their own 

complicated sense of becoming, accepts that these beings are not only existing 

but developing and responding, and are particular, unique creatures and not just 

an allegory or symbol for the species in its entirety.  The experience of Internal 

Worlds prompts its participant to “look back”, to respond to the idea that another 

physicality exists, and that it shapes a mental being within, alike in ways to their 

human self, but uniquely different.   In some aspects, imagining the specific 

“thoughts, feelings, reactions, and probably survival needs (that) are different 

from ours”49, that individuals of another species have is outside of our human 

capacity to understand, but it is essential that we at the very least acknowledge 

the existence of those animals’ thought processes in order to develop knowledge 

from our “human-animal encounters.”50  Our own embodiment is always in a 

state of active evolution, and it does so in response and relation to the 

embodiment of other beings in our world.   

                                                
48 Haraway, Donna Jeanne. The Companion Species Manifesto: Dogs, People, and Significant 
Otherness. Chicago: Prickly Paradigm, 2003. 24. 
49 Haraway, Donna Jeanne. The Companion Species Manifesto: Dogs, People, and Significant 
Otherness. Chicago: Prickly Paradigm, 2003. 37. 
50 Haraway, Donna Jeanne. When Species Meet. Minneapolis: University of Minnesota, 2008 
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Considering the ways in which different species and their respective 

biorhythms exist within a larger culture filled with many other sentient beings is 

as Elizabeth Grosz describes, “... a melodic line of development, a movement of 

counterpoint, in a symphony composed of larger and more complex 

movements...”51  Internal Worlds acoustically and visually mediates this idea and 

makes the viewer first aware that other biorhythms exist and subsequently how 

their own heart compares within a larger system.  Awareness and observation in 

this manner creates a practice of empathy between our co-habiting species.  It 

generates an existence within the world that is dynamically informed by its 

inseparable relationship with our co-existing companion species.   We become 

aware of our influence upon them, and their influence upon us, different yet 

intertwined. 

Internal Worlds asks the participant to reevaluate the self as an unsettled 

and narratively unpredictable being in a state of constant becoming that is 

influenced by changes within the feedback loop of body and mind, and 

additionally entangled with and influenced by the “partial connections”52 between 

the co-development of self and those of our companion species. 

 

 

 

 
                                                
51 Grosz, Elizabeth. Chaos, Territory, Art: Deleuze and the Framing of the Earth. New York: 
Columbia, 2008. 43. 

52 Haraway, Donna Jeanne. The Companion Species Manifesto: Dogs, People, and Significant 
Otherness. Chicago: Prickly Paradigm, 2003. 25. 
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Procedural Description 

 The centerpiece of the Internal Worlds installation is the interactive 

helmet, which was created through a mold-making process.  This sculptural 

element started with a Chemical Splash Helmet as the base.  The Plexiglas was 

sprayed with glass frosting spray to diffuse the light of the LEDS. 

  
Figure 16, first model of helmet      Figure 17, led detail   

 A foamcore prototype of the mask was built off of the Chemical Splash 

Helmet.  The shape of the mask was created out of a process in which form 

followed function, a way of design I feel closely relates to how ornamentation 

occurs in nature, with an evolutionary, functional purpose.  In the case of the 

mask, its main function was to house the LEDS at an adequate distance from the 

visor, and the form followed this need.  The shape is both geometric, organic, 

and non-specific in its reference, recalling an object visually in between states, a 

nod to Deleuze’s sense of becoming where one is pulled in multiple directions at 

once.   
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 Figure 18, completed foamcore model in a wearable stage 
 

The foamcore model was covered in plaster gauze and brushable plastic 

for durability, creating the first stage of the mold.  This negative was then filled 

with plaster to create a solid, positive stage of the mold.  It was smoothed and 

refined, getting rid of some of the more geometric properties of the original 

foamcore model.  A parting line was decided on, and the plaster mold was buried 

in clay, preparing it for the next step.   
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Figure 19, plaster mold    Figure 20, positive plaster mold  
 

Several layers of silicone rubber were poured over the plaster mold, and 

this was reinforced with layers of brushable plastic embedded with fiberglass.  

This created the final stage of the two-part mold, which could then be used to 

make multiple copies of the mask.   

 
Figure 21, two part rubber mold  
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A design using two layers of brushable polyurethane plastic and a layer of 

fiberglass for added durability was used for the final version.  Dye was added to 

give the plastic its purple hue.  The Chemical Splash Helmet was bracketed to 

the mask, and parts of the Splash Helmet were removed to create a cleaner look, 

and a smoother experience for the participant.  

  
Figure 22, first version of helmet    Figure 23, participant in helmet 

 
 Approximately two hundred LEDS were soldered together in parallel and 

arranged in seven horizontal rows that alternated between the yellow diffused 

10mm LEDS and the diffused RGB LEDS.  The lights that respond to the real-

time heart rate of the participant were the four rows of yellow LEDS, and the 

three rows of 5mm RGB LEDS were programmed to play back at the beats per 

minute of various species.  They were affixed to the interior of the polyurethane 

mask using a low-tech solution – sticky-back Velcro, so that the LEDS can be 

easily exchanged or repaired if they are to burn out.  The yellow LEDS and RGB 

LEDS run off of separate Arduino Uno boards.   
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Figure 24, Pulse Sensor detail  
 
The pulse of the participant is detected using a biosensor, a Pulse Sensor, 

which was developed by Joel Murphy and Yuri Gitman.  The Pulse Sensor is 

made of an ambient light sensor and led.  When attached to the earlobe, it 

detects when blood rushes through the participant’s veins and blocks the light.  

The Pulse Sensor also has the ability to read the pulse through the fingertip, but I 

found it was more accurate for a greater range of people on the earlobe.  The 

Pulse Sensor connects to the Arduino via the analog input, and each row of 

parallel LEDS are connected to a digital pin on the Arduino.  An Arduino code is 

uploaded which triggers the LEDS to fade on every time the Pulse Sensor 

detects a heartbeat, allowing the internal rhythm of the participant to be 

visualized in real time with the yellow LEDS. 

 The RGB LEDS and physical button are connected to a second Arduino 

Uno, which is loaded with the Standard Firmata code so the Arduino can 

interface with Max/MSP Jitter.  A Max patch was created which allows for an 

audio file to be read and played back at different speeds.  For instance, a 

hamster’s average heartbeat is 450 bpm, and a human’s average heartbeat is 75 
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bpm, so the audio file of the human heartbeat is played back at six times speed 

to mimic the average heart rate of a hamster.  Rates were calculated for each of 

the ten species used in the experience.  A meter object is included in the patch, 

and attached to a “greater then” flonum object.  When the heartbeat sound file 

reaches the “lub-dub” - it’s highest peak - this is detected with the meter and 

flonum combination.  The “send” messages are triggered by the “lub-dub” beat, 

which fades the RGB LEDS on and off.  Color combinations are specified for 

each species’ rhythm.  The physical button is programmed as a digital input to 

start the RGB sequence when pressed once, and stops the sequence when 

pressed a second time. 

 
Figure 25, Max Patch for RGB led sequence  
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The landscape imagery that is projected around the installation was 

created in Adobe After Effects.  Video footage was recorded of the pulsing lights 

inside the helmet.  A short loop was created of each color of LEDS.  The speed 

of each loop was slowed down to 25% or less.  The relative speed of each LED 

color was maintained – in the RGB sequence the blue LEDS are at the slowest 

rate, the red at the fastest.  This footage was then masked to shape the different 

elements of the scenery, and a color of LEDS was chosen for each element 

(green LEDS made the rocks, red for the plants etc.).  The panoramic video was 

based on photographs taken in Joshua Tree National Park.  To split the video 

between three projectors and map the image to the shape of the circular screen, 

the program Isadora by TroikaTronix was used. 

 

Conclusion 

 My Thesis installation Internal Worlds built upon my past body of work, in 

which I explored the formation of the self with an emphasis on thought, memory 

and introspection.  Using video as my medium that body of work focused on 

creating a contemplative environment where the temporality of the viewer’s body 

was slowed down allowing them to focus on the act of thinking.  Using meditative 

and hypnotic imagery to bring awareness away from their body to the experience 

that occurred in their minds, the affective response is similar to that which 

happens on the open road, where one’s body is stationary and thoughts are free 

to wander.  
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 As part of the Performative Technologies project group at DANM, I 

explored the idea of memory as a creative act in a collaborative project with 

Helen Hyun-Kyung Park.  We developed a practice of fieldwork and research by 

interviewing individuals both in person and with a questionnaire tailored to extract 

information about the visual and sensorial aesthetics of memory.  We focused on 

reminiscences about the extremes of memory – joyful and devastating moments, 

memories you would not want to lose – with the hypothesis that these are the 

kinds of memories locked away in “primordial safe vault”53 which retains one’s 

sense of self through the construction of these memories even when traumatic 

events threaten to erase all others.  We translated these feelings and visual 

details into three channels of video.  The first channel was an interpretive video 

poem reenacting how the event visually exists as a memory from the information 

gathered during the interviews (for example blurry, slow, emphasis on specific 

moments, repetition).  The second channel was of the profile of an actor playing 

the role of the person that we surveyed.  A different actor was used for each 

memory.  The third channel consisted of text obtained from the interviews.   This 

channel used short phrases and details to retain the poetic nature of the memory.   

The videos were projected onto a beach cove; the memory on an amphitheater 

like rock wall, the face on a rock that resembled the shape of a profile, and the 

text projected on the water, washed away into the waves.  The particular site was 

chosen for the shape of its rock formations, and because it had the feeling that it 

was a place of ruins, where deteriorating manmade structures (a staircase, an 

                                                
53 Radiolab. Rec. 07 June 2007. Memory and Forgetting. 2007. Web. 
<http://www.radiolab.org/2007/jun/07/>. 
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old dock) existed alongside the natural setting.  The installation utilized the sound 

of the waves to bring viewers into a state of contemplation. 

This project focused on retaining a sense of self through the act of 

remembering.  The physical experience of the events that were remembered 

contribute to the creation of identity, but more importantly for this project, the 

specific way in which it was visualized and experienced by the individual as it is 

reconstructed as a memory itself dictated the a sense of identity and self. 

Internal Worlds continued to investigate one’s sense and creation of self, 

but turned the focus away from occurrences strictly in the mind, to an individual’s 

sensory experience of the world, and how one’s state of mind is controlled and 

influenced by the body. 

 My previous work used only the mediums of video and audio to examine 

this imagery of introspection.  My MFA Thesis work was my first “installation” 

piece, first sculptural work, and first foray into electronics and programming.  I 

feel very pleased that this is a work I would not have created without the unique 

experience of the DANM program, and it is a major step forward in my studio 

practice.  

 I was delighted with the eagerness of the gallery audience to participate 

with my piece.  Efforts were taken to make the piece usable when a docent was 

not present.  A thorough, instructional sign was visibly displayed.  However, the 

experience for the participant was smoother when I was available to docent, and 

eased the unfamiliar experience.  This did present an interesting dilemma, for 

when I was in attendance to assist, my helpfulness alleviated the degree of 
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anxiety that was intended for the piece.  For one potential participant who arrived 

at the piece when there was no docent, the mere idea of the different species’ 

beats per minute presented on the sign, and the aura of the installation 

reportedly scared him away from actually using the piece.  A middle ground 

should be reached to uphold the desired affective response, but also maintain 

the ease of use (and desire to use) for the participant. 

 A few participants stayed in the piece for multiple cycles of the sequence.  

Many people felt it was therapeutic and relaxing when they finished, which I 

attribute to the reclining position of the chair and the composition of the 

sequence, which ended on a whale’s heartbeat at 20 bpm, and lasted for the 

longest amount of time.  Some participants welcomed the familiarity of the dog 

and cat in the sequence (“I’ve heard that beat all my life” expressed one user), 

and articulated interest in knowing how fast their companion animals were 

beating.  Observations were made about the intensity of the experience as well, 

that it was immersive and overwhelming.  One person remarked that they would 

never want to exist as a canary.  Some participants expressed interest in how 

their heart was beating; noticing the speed of their own rhythm, and this in itself 

was a revelation for them.  Distinguishing one’s own heartbeat with the yellow 

LEDS was difficult for some viewers, but seemed to become more legible for 

them the longer they were in the helmet.  Overall, I feel that my intended affective 

experience was achieved, although there is room for improvement. 

The user interface still needs to be perfected in some small areas.  Using 

an ear clip for the pulse sensor was difficult for some.  It was improved with the 
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addition of a lapel clip to help with the weight of the sensor and wire, which 

attached to the participant’s clothing.   For some there was confusion in how to 

open and wear the clip, and some had difficulty getting the sensor to stay on.  In 

future iterations, I will work to embed the sensor into the chair or in another way 

that does not require the step of attaching it to one’s body. 

I was pleased with my video in single channel form, but feel that it was lost 

in translation when mapped onto the circular screen.  When composing the video 

imagery, I was careful to work with atmospheric perspective to maintain a sense 

of depth in the abstracted imagery, aiming to create an expansive landscape.  

Once on the circular screen, the images flattened, and did not give this feeling.  

In future versions, I may consider reworking the landscape imagery to achieve 

this far-reaching feeling, or changing it entirely. 

Internal Worlds is designed to create a heightened awareness of the 

complicated entanglements and struggles for influence that occur within our own 

self, between the body and mind.  The unfamiliar exists internally in this way, as 

mutations and variability are in constant development within the invisible 

processes of the body.  My project emphasizes the connection between the 

physical world of the corporeal self and the mental world of conscious thought, 

with the goal of revealing a new level of mindfulness to the participant.  Seeing 

oneself as an unfamiliar being feels like a frightening prospect, but I believe 

relinquishing a certain amount of control and a feeling of stability situates oneself 

as an other among a larger web of others in a way that breaks from a hierarchical 

structure, and breeds an ability to empathize with the multitude of perspectives, 
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human and nonhuman, that exist alongside our own.  As Haraway explains about 

the formation of an embodied self, “the infolding of others to one another is what 

makes of the knots we call beings.”54  We influence and are influenced by, 

consciously or not, and are always in formation, always in a state of flux though 

the extremity of this fluctuation may vary.   

Internal Worlds is the beginning of my critical examination into nonhuman 

perspectives, and I am excited to move forward in this direction.  I feel as though 

this is a developing area in the sciences.  Researchers at Emory University have 

recently taken the first successful fMRI scans of a non-sedated dog, allowing a 

first ever perspective inside the brains of our canine companions.  TED Fellow 

Laurel Braitman is completing her research on Animal Madness, investigating the 

world of mental illness within the animal kingdom.  The book Zoobiquity: What 

Animals Can Teach Us About Health and the Science of Healing by Dr. Barbara 

Natterson-Horowitz examines her research into the similarities and differences 

between human and animal health issues, and how studying these problems in 

the nonhuman animals can bring revealing results to medicine for humans. An 

approach of scientific research followed by a conceptual translation into a livable 

experience is a new methodology for me.  I am excited to continue researching 

the topic of different species subjectivities in the world more in depth, through the 

fields of cognitive science and anthropology (animal studies and human-animal 

relationships), and translating this research into conceptual art installations and 

                                                
54 Haraway, Donna Jeanne. When Species Meet. Minneapolis: University of Minnesota, 2008. 
250. 
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experiences to achieve a greater understanding of our place in the “dance of 

world-making encounters.”55 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
55 Haraway, Donna Jeanne. When Species Meet. Minneapolis: University of Minnesota, 2008. 
249. 
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