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ABSTRACT 
Departing from an analysis of the computer's indeterminate 
location between medium and machine, this paper problematises 
the idea of a clear-cut interface in complex computing, especially 
Augmented Reality. The idea and pratice of the interface is 
derived from the medium as a representational surface and thus 
demands the overview of an autonomous consciouness. Instead 
we introduce the term interlace, a mingling of representational 
and physical levels, thus describing the computer's ambiguous 
blending of imaginary and real. The proposition is demonstrated 
through analysis of different recent art works, especially 
Phunsombatlert's Path of Illusion, Dobson's Blendie, the Canadian 
collective Whisper and Rinaldo's Augmented Fish Reality. 
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1. INTRODUCTION 
Path of Illusion by Thai media artist Bundith Phunsombatlert is a 
thought-provoking work of art. It consists of five stanchions 
resembling old fashioned street lights (1.1). Each of their bases is 
circular and is connected via a metal support to a top made out of 
a transparent glass globe. The five stanchions vary in height, the 
smaller being about one meter and the higher about the double. 
Each base is constituted by a circular, purpose-built keyboard 
having only few recognisable sequences (e.g. qwerty). The layout 
of the keyboard has only few similarities to ordinary keyboards, 
but still the user is not left in doubt about the usage. The glass 
bowl serves as a screen by use of a red laserbeam, displaying the 
user's keystrokes as red text on the inside of the bowl. Each bowl 
has room for only one line of text, so typed text is quickly 
replaced by other characters. 

In Path of Illusion, the interface is distorted and displaced given 
that the input and output technologies in the work are split, thus 
suddenly making the user's physical participation in the work very 
obtrusive. Only by assuming an awkward  posture – sitting on the 
floor, folding the body over the keyboard and turning the head out 
of joint in order to be able to see the screen  suspended two meters 
over the ground – it is possible to see what is written on the 
already barely decipherable keyboard. Path of Illusion does its 
utmost to disillusion its user and show her that an interface is by 
no means transparent in neither a physical nor a usable way. 

Kelly Dobson's Blendie (Figure 1.2) emphasises this even more. 
Here the interface as we know it seems to be completely 
eliminated in that neither screen, keyboard nor any other kind of 
known interaction tool is present. Blendie is a voice-controlled 
blender, and is thus controlled by the use of the user's voice 
instead of hand and even more absurd, Blendie only responds to 
blender like sounds. In order to make Blendie spin the user herself 
has to sound as a blender: Making the knives spin quick demands 

a screech, making them spin slow, demands a hiss. So Blendie has 
no traditional interface. Not only is the screen and the keyboard 
eliminated but usual civilised communication protocols are 
replaced by a machinic grunt, closer related to body and ear than 
hand and eye. But who says interfaces have to be concerned with 
screen and keyboard or even that an explicit interface is 
necessary? In these two works, the where and the how of the 
interaction between computer and user are easily determined but 
if we regard the interface as a plain surface for communication, it 
has disintegrated. Here, the interface is not a physical surface 
clearly separating system and user, rather it forces system and 
user to merge in a completely different way than for example the 
concept of transparency through use [2]. In Path of Illusion, the 
user is physically placed in the middle of the system instead of in 
front of it and in Blendie, the user has to imitate the system's way 
of functioning. 

 

 
Figure 1.1. Path of Illusion by Bundith Phunsombatlert 

 

 
Figure 1.2. Blendie by Kelly Dobson 



In this paper we will investigate interfaces centering on 
challenging users' bodies and perforating the known limits of the 
screen. We will argue that the concept of the interface makes little 
sense in those instances, because the meeting point between user 
and system can no longer be distinctly defined, but is instead 
indefinably spread. User and system are weaved together, thereby 
turning the digital interface into an interlace. 

2. A SPLIT HERITAGE 
In order to qualify our critique of the current interface term we 
consider it appropriate to outline characteristics of the computer in 
comparison to its predecessor artifacts. For this purpose, we will 
discuss the duality between (and separation of) machine and 
medium as it can be seen in earlier artifacts. The computer, 
however, revolts against this paradigm of separation, thus also 
questioning the term interface. A decisive characteristic of the 
computer is namely that it in a novel way dissolves the gap 
between medium and machine, as it with equal right can be seen 
as either one or the other. We will use this discussion in order to 
clarify our distinction between interface and interlace, the latter 
being the term we will argue for later. To us, the term interface is 
still closely connected to the idea of the medium as we know it, all 
the way from text-pages to TV screen: as a surface for 
representation. The machine, however, is neither a surface nor 
representational as it functions directly in the real world. The 
computer's novel contribution to the discussion of medium and 
machine is that it merges the two; symbolic exchange and 
mechanical effect. Or, if you like: idea and reality. And it's the 
computer’s reality side, its interplay with the real world including 
specifically the human body, which awaits unfolding. An 
unfolding that will question the notion of the interface. 

2.1 Machine and medium, a dualism 
Until far into the 1900s, the two culturally created phenomena, 
machine and medium, were mostly clearly separated [15] (Figure 
2.1). The machine and its technology could be understood as 
paraphernalia that participate in and facilitate physical occurences 
– that move, transfer forces, transform materials. A mill grinds 
into flour; a locomotive gets a train to move; a lamp casts rays on 
the real surroundings. In contrast to the machine’s direct 
interchange with matter the medium, a culturally created passage 
for signs, stands at a fundamental distance to reality, in that it only 
renders this in the form of an imaginary presence which 
substitutes an actual lack of things. Rather than a tangible 
presence of something physical a re-presentation enters which fills 
out the vacuum after the absent reality. A book page may expose a 
love meeting which never happened; television may show present 
but distant war events etc. To be sure, just like the machine's basic 
function, to work, the medium could be directed at action, but in 
that case this action can only be instantiated through the necessary 
relay, consciousness, which first then, via the intermediary of the 
body, can resort to action; whereas the machine can work directly 
on matter. Excepting certainly outstanding exceptions, the letter, 
the telephone and the spoken language (the tongue and the galate 
as sign passage), the dominant characteristic of the medium is 
furthermore that it is marked by oneway communication – a 
tendency that has also marked the machine until the invention of 
steam power which is dependant of a feedback loop between 
machine and surroundings. 

 
Figure 2.1. 

 
Figure 2.2. 

 
Figure 2.3. 

Even though machine and medium have different relations to 
physical reality they can still possess an inkling of the other part: 
the machine can have a 'media surface' in the form of for instance 
buttons with the instructions 'turn on' and 'switch off', but this 
surface is then fairly simple and bound to the underlying machine 
function. In the same way, the medium, for instance radio or 
television, may be even emphatically sustained by a machine, but 
this sustaining still cannot be converted to a proper function 



beyond the relay of consciousness. You cannot give an irritating 
tv host a slap in the face through the screen, you must chase her 
up in the real world (if the steam hasn’t left you in the meantime).  

Analytically, it makes sense to compare this work-division 
between machine and medium with the division of functions seen 
in more complex organims, par excellence the human being. In 
this sense, machine and medium can be understood as prostheses 
for functions of the organism. Thus, the dynamics and material 
transformation of the machine can be seen as a facilitation of the 
body's organism, which is also concerned with movements and 
material interaction with its surroundings (for instance respiration, 
eating, metabolism, transpiration, copulation). Similarly, the 
medium's semiotic substitution for a reality that is either far away 
or non-existent can be seen as an artificial extension of the 
organism's sensorial apparatus and brain which also generate an 
inner imaginary world that fills up the place for an, in different 
degrees, bodily absent world (Figure 2.2). More precisely, the 
medium constitutes a prosthesis for hearing and sight – senses 
which quite verbally relate to remote realities. Conversely, smell, 
taste and touch – senses registering relationships in the nearer 
surroundings – are lacking mediating prostheses.1 This concrete 
sensual division between far and near at the same time implies a 
just as tangible duality between up and down, ideal and material; 
whereas hearing and sight are placed uppermost in the head, in 
immediate closeness to the intellect that generates imaginary 
conceptions of their data, the sequence taste and touch, implies an 
accelerating approach to the domain of the body and matter 
(Figure 2.3). 

The dualistic suspension between these two horizontal couplings – 
at the bottom machine-body, at the top media-remote senses-brain 
– is not only a result of harmless analogies but could be said to be 
closely involved in the development of the Cartesian gap between 
consciousness and surrounding world. For the media's substitute 
reality and often clear localization to a plane (cf. text pages, 
pictures, photographs, screen images, and also theatre scenes and 
concert platforms [11: 95] ) acquire status as an epistemological 
master metaphor for the sense screen. From Alberti and Leonardo 
to Descartes and Kant, the sense screen separates the consciouness 
from the real world, thus forcing the consciousness to be content 
with regarding it from a more or less fraudulent distance. In this 
absolute separation a subject-object logic arises in which the 
subject oscillates between being passive observer (the screen as 
transparent window [1]) and sovereign constructor of reality (the 
screen as mirror [1]). Nonetheless, the common denominator is a 
subject encapsulated in its own hermetically sealed consciousness 
making the subject incapable of entering an equal interaction – a 
proper relation – with the object. 

2.2 The gap disappears 
With the arrival of the computer, however, there should be rich 
occasion for revolting against this paradigm of separation. A 
decisive characteristic of the computer is namely that it in a novel 
way dissolves the gap between medium and machine, as it with 
equal right could be seen as either one or the other (Figure 2.4). 

                                                                    
1 Here we are not regarding re-creation or description of the 

remote senses through media (for instance smell experiences 
described in text, musical renderings of touch) as being 
prostheses. 

 
Figure 2.4. 

The interface thus emerges on the one hand as a mediatic surface 
of representative signs, all of which translate an abyss of 
underlying and more complex computer codes. This multi-layered 
hierarchy of codes can be followed right down to the 0's and 1's of 
the bits which on their turn are translations of the electric on-off 
mechanisms. In this way even the physics of electrons can be 
semiotically framed. On the other hand, the computer can also be 
seamlessly coupled with machines that bring about movement and 
transformation in the real world. In this sense it can be considered 
a machine whose on-off mechanisms and superstructures are 
mechanical all the way up to the uppermost layer, the interface's 
representation. The interface thus only appears as an illusion, 
presenting itself to our consciousness as semiotical in nature, 
although it is in 'reality' mechanical. Already in the interaction this 
is demonstrated, since activation of the correct buttons cause 
things to happen: Putting an artifact into an iconical shopping 
trolley (the representation of the medium) on the screen could thus 
turn out to be imaginary only for a superficial consideration, if the 
computer and its network is coupled to a robot which actually puts 
the artifact into a shopping trolley (the reality of the machine). In 
the words of computer scientist Paul Dourish: 

"It may be abstraction that make computer systems manageable 
and allows us to use them as complex simulation environments for 
both abstract problems like logical proofs and real problems like 
weather prediction; but it is implementation [which] makes them 
tools that actually get things done, from printing books to 
controlling air conditioning." [3: 140]  

Where then does reality's direct, non-interpretative interaction 
between objects and forces cease, and where begins the symbolic 
interaction in which objects and forces are not only 'themselves'  
but refer to something else? Here, our point shall be that an 
absolute gap doesn’t exist, that the computer is paradigmatic for 
the emergence of a new cultural condition understanding of the 
world in which actions and things are woven inextricably together 
with a net of representations – an interlace – just as 
representations participate in the world they represent. This 
understanding of signs as active – as units that work – could be 
considered a verbal realization of the deconstructive idea of the 
generation of significance as event. One could also connect this 
understanding with the newly discussed performative turn, if 
performance implies that significance is created through action 
and vice versa [7]. In a more narrow perspective of computer 
history it is at least characteristic that the computer was 
theoretically promoted by cybernetics, the area of knowledge 
which describes complex systems – from machines to organisms 



to weather – in informational terms, which is to say, again, that 
machine flows together with signifying [5]. 

3. THE INTERLACED INTERFACE 
As a consequence of the computer's indeterminable location 
between medium and machine, representaion and reality, the job 
of the interface is difficult. Taken at face value, the interface 
implies a surface separating the computer's and the user's world 
with surgical precision. The surface between (inter) the two 
separate worlds thus becomes a connecting link mediating the 
system's actions to the user and vice versa. Or, in the words of our 
statement above: An interface is where the computer's complex 
blending of semiosis and machine manifests itself as a distinct 
representation to which the user's consciousness can react, since 
she is part of an interaction (normally with mouse, keyboard and 
screen) where the representation is now perforated, thus becoming 
a machine. 

Judging by the current computer which is built on the same looks 
and principles as in the beginning of the 70's [3], this sterile 
separation between computer and user is rather unavoidable. 
Despite the interaction of the interface – that you can 'enter' the 
computer just as it reaches out into the user's world – the interface 
is primarily shaped like a good old fashioned medium. A bottle 
neck of information directs itself towards the user's consciousness 
and remote senses, thus cutting off the near senses, the major part 
of the body as well as her physical and social reality. Yes, 
Microsoft's logo is boldly blowing in the wind but still it is just a 
window, hence a late descendant of Alberti, the Renaissance 
humanist’s metaphor for the medium par excellence, the screen of 
the picture [1]. And regardless of the number of open windows, 
only one window at a time can be active, i.e. be allowed to be in 
the center of the user's attention. Her embodied attention can on 
the other hand only be directed through her fingers, which are 
disciplined by such unbodily and specialized motor functions that 
often paradoxical strain injuries emerge. 

But can the human-computer meeting place actually be located to 
such a shiny window surface, or rather: Is such a surface the best 
way of describing and especially implementing the meeting 
between computer and user? (see also [8]) The interface appears 
to be a passageway of such a mutual penetration that it can be 
likened to the sensuous stone sculpture The Kiss (1912, Figure 
3.1) by Brancusi, one of the founding icons of modernism. In the 
embrace of the cubical figures the area between their faces, the 
interface, seems here to be dissolved, or rather to be tranformed 
into a third common figure which include both of them – such as 
is explicited in Brancusi’s development of the motive in the Gate 
of the Kiss (1935-37, Figure 3.2) where the eyes of the kissing are 
transformed to huge cyclopic eyes in the surrounding bipartite 
pillars of the gate. In the same way, instead of being a surface, the 
interface between computer and user thus becomes an area, a grey 
zone; not quite computer, not quite user. Path of Illusion and 
Blendie both bring this indefinable character to life through their 
criticism of the familiar interface, Path of Illusion through 
geometrical distortions of the flat surface, Blendie through 
replacing the surface with sensors, thus substituting spatial with 
acoustic control. 

 
Figure 3.1. The Kiss (1912) by Brancusi 

 
Figure 3.2. The Gate of the Kiss (1935-37) by Brancusi 

3.1 Virtual and Augmented Reality  
When looking further than the logic of the screen in order to 
understand the meeting between man and machine, we are led in 
two directions: Virtual Reality and Augmented Reality. Virtual 
Reality can be said to adhere mostly to the disembodied logic of 
the medium, in that the leading Utopia has been to bring man into 
the imaginary space of computers. Easily caricatured is the user 
who –  equipped with body-clinging if not body-covering tools 
like stereoscopic glasses, headphones, data gloves and data suit – 
becomes capable of seamlessly interacting with the computerised 
illusion. The comic potential is a result of the inelegant and rather 
body-alien equipment currently being top-end, but as the 
equipment becomes more sophisticated and is able to become 
closer connected to the body, even actual physical interaction with 
remote places (tele-presence) becomes possible, thus making 
comic relief redundant.  

If Virtual Reality aims at embedding the user in the computerised 
world, Augmented Reality – our focus here – aims at the opposite: 
to embed the computer in the user's world. In this vision of the 
meeting between human and machine, the meeting thus happens 
on the premises of the user in her locality, in that the computer, or 
rather a swarm of computers, spread out into our surroundings 
augmenting or enhancing its functionality. Even purely analogue 
artifacts are thus given digital properties, enabling them to 
exchange information, be contextually aware and act 



independently – enabling the mobile to turn off if the calendar 
knows I'm in a meeting. Augmented reality has a whole spectrum 
of ways to invade our surroundings. In one end of the spectrum, it 
disappears completely, arranging everything behind the scenes, 
thus making us almost unaware or unconscious of its existence 
and actions on our behalf (invisibility, also called calm technology 
(see [16])). In the other end, technology/computers can be 
physically covered up but still being highly present through the 
many choices and utilizations offered to the user (visibility). The 
use situation – i.e. the user's ability to and consciousness of the 
interaction in itself – is thus decisive when defining the standpoint 
in the spectrum. 

In the invisibility end of the spectrum, the domain of calm 
technology, conscious interaction has disappeared in the sense 
that the user is not supposed to make conscious choices on 
controlling a computer. We are far away, though, from the 
average realities of computer use, where the goal admittedly is 
transparency through use, because you are supposed to focus on 
the goal and not the means. Interaction in this case will 
nonetheless often be directed towards the means, as when moving 
an 'ergonomically designed' plastic box on a table in order to 
move an arrow on a screen. The succeeding of the disappearing 
computer is Norman's business in The Invisible Computer [14] 
where he debates the subject on the assumption that the designer 
must focus on the user instead of the possibilities of the 
technology: 

"I don't want to use a computer. I don't want to do word 
processing. I want to write a letter, or find out what the weather 
will be, or pay a bill, or play a game. I don't want to use a 
computer, I want to accomplish something. I want to do 
something meaningful to me. [...] I want computing that fits my 
activities. I want the technology hidden away, out of sight. Like 
electric motors. Like the computers that control my car. [...] 
Computers ought to be like the embedded ones that tell you how 
far you can drive with the amount of fuel remaining in your fuel 
tank: invisible, automatic, and useful. It's invisible, so you don't 
have to do anything to it [...] this is the way computers ought to 
be, not just in the car, but in the home, at schools, and in the 
office. Useful for doing things, for getting answers, for having 
fun, presenting us with the information we need to know, 
information we can use directly without further thought." [14: 75-
76] 

These reflections can be understood as an extension of Norman's 
[13] further developing of Gibson's [9] already interesting term 
affordance. As is well-known, affordance concerns an object's 
inherent 'ability' to allow or motivate a given action. 

"Affordances specify the range of possible activities, but 
affordances are of little use if they are not visible to the users. 
Hence, the art of the designer is to ensure that the desired, relevant 
actions are readily perceivable." [12: 41] 

Rephrasing this to our earlier considerations on machine versus 
medium you could say that affordance concerns the 'media 
surface' of the machine, given that using the machine is never so 
self-evident – automatic, if you prefer – that it can do without 
operating instructions. Hence, a representational layer must 
provide communication to remote senses and consciousness, 
provide information on how the body is expected to interact with 
the underlying machinic layer. However, this communicational 
layer must be so effortless that thinking is redundant, which 
makes affordance a matter of 'returning' the media layer with its 
appeal to remote senses and consciousness to the unconsciousness 

of the machine and the body, respectively, thus converting 
reflections to conditional reflexes. So, Norman argues that a 
successful design object via the visual expression alone can 
communicate its functions. 

"[...] affordance refers to the perceived and actual properties of the 
thing, primarily those fundamental properties that determine just 
how the thing could possibly be used [...] affordances provide 
strong clues to the operations of things. Plates are for pushing. 
Knobs are for turning. Slots are for inserting things into. Balls are 
for throwing or bouncing. When affordances are taken advantage 
of, the user knows what to do just by looking: no picture, label or 
instruction is required." [13: 9] 

Taken to extremes you could say that if an artifact (e.g. a door 
handle) communiates its affordances clearly it will become 
transparent in the sense that it will enable the user to use all of her 
energy on the goal (walking out into the street) instead of 
considering her means (figuring out how to open the door). 

As previously stated, this mindset is extended to the augmented 
reality where digital layers are supposed to be so transparent that 
we stop thinking about the augmentation. Norman thus connects 
the affordance term to transparency through use – a question of 
making self evident artifacts with the Utopian, yet ultimate, goal 
of a world consisting of only goals and not means (of movements 
and not door handles). The same mindset influences the idea of 
the invisible computer; building on the idea of total transparency; 
not only are the senses relieved from interpretation but the 
physical computer has also in reality disappeared from the mind 
of the user. In this sense, the ultimate goal becomes to abolish the 
digital interface in favour of embodied interaction with machinic 
artifacts, letting the digital layer of information work unnoticed – 
as an outer answer to the bodily interior of which functions like 
oxidation, blood circulation and digestion normally works without 
the participation of the mind. 

However, this originally friendly wish to remove every obstacle in 
the interface, thus making dealings with computers 
unproblematic, can, paradoxically, be problematic. The reason is 
that the friendly interface renders us unable to consider our 
actions as mediated by a machine designed by someone modelling 
users on presumptions. Anthony Dunne regards this almost 
comatose accept of the mediated machine as a threat towards the 
users' intellect: 

"In design, the main aim of interactivity has become user-
friendliness. Although this ideal is accepted in the workplace as 
improving productivity and efficiency, its main assumption, that 
the way to humanise technology is to close the gap between 
people and machines by designing 'transparent' interfaces, is 
problematic, particularly as this view of interactivity has spread to 
less utilitarian areas of our lives. This enslavement is not, strictly 
speaking, to machines, nor to the people who build and own them, 
but to the conceptual models, values, and systems of thought the 
machines embody. User-friendliness helps to naturalise electronic 
objects and the values they embody. For example, while using 
electronic objects the use is constrained by the simple generalised 
model of a user these objects are designed around: the more time 
we spend using them the more time we spend as a caricature." [4: 
30] 

According to Dunne, we have to be made aware of the fact that 
digital artifacts mediate social, psychological and cultural 
experiences, since only then will we become conscious users in 
the digital world. Hence, Dunne is in the opposite end of the 



spectrum than Norman, because where Norman plead the 
computer's invisibility, Dunne advocates perceptual visibility. 
Through perception, Dunne believes, the user's ability to think can 
be brought alive instead of being wasted away while the digital 
layer of reality makes life more comfortable. Dunne's means is 
(in)human factors and user-unfriendliness: 

"If user-friendliness characterises the relationship between the 
user and the optimal object, user-unfriendliness then, a form of 
gentle provocation, could characterise the post-optimal object. 
The emphasis shifts from optimising the fit between people and 
electronic objects through transparent communication, to 
providing aesthetic experiences through the electronic objects 
themselves. [...] The effect of strangeness, infusing an encounter 
with the unfamiliar and the unknown, was used by Bertolt Brecht 
to alienate the audience and make them aware that the institutions 
and social formulae they inherit are not eternal and natural but 
historical, man-made, and so capable of change through human 
action. He termed it the "A-Effect", developing the conditions for 
informed appreciation rather than unthinking assimilation." [4: 
38-39] 

In the above quote, affordances become central again, but now 
regarding the use-qualities of an artifact as a means of awakening 
the ability to think instead of furthering comatose action. In a 
way, the notion of affordances are inverted in order to question 
technology as a servant, imperceptibly conducting every boring 
action. This inversion is exactly what Path of Illusion manifests: 
By ironically letting the user prostrate herself before the elevated 
computer, the work implies that this may be what we do every day 
without even realising it and that maybe this conventional 
invisibility is more inhibitory than had it been visible. Also 
Blendie forces the user to respond to the digital and augmented 
properties of the artifact given that she, in order to interact, again 
must yield to the machine instead of her own everyday patterns of 
action. These works in a way mime bad design in which the user 
is strangely mislead; however, the aesthetic staging endows these 
misleadings with an alienating effect, thus in a Brechtian way 
raising her awareness on the fact that even 'normal' interaction 
(here in particular that interfaces not only is about surfaces and 
buttons) is not self-evident. Both art-works show that technology 
is not an innocent interpreter of the users' world, but is instead 
subordinate to always negotiable cultural conventions. 

As Dourish others have pointed to [3: 106-110], Heidegger's 
considerations on the tool (Zeug) in the early chief work Sein und 
Zeit (Being and Time) [10] can prove to be useful here. Heidegger 
discerns two aspects of the use of tools: zuhanden concerning a 
tool’s being subordinate to the task for which it is used; and 
vorhanden concerning the user’s attention to the tool itself. The 
entire discussion of invisible against visible computers; friendly 
against unfriendly design can be related to Heidegger's notions in 
that zuhanden concerns invisibility and vorhanden visibility.  

To Dourish, however, it's not a question of either-or but rather of 
both-and. The computer is a machine of many layers in which the 
levels of implementation and abstraction can be compared to the 
building of a car: If the speeder and the steering wheel is the 
abstraction, the motor and the steering mechanism is the 
implementation [3: 82]. At the same time as the abstraction, the 
mediating surface, by definition hides the implementation, it is 
never the less also supposed to be in close contact with and give a 
reliable picture of it, which to Dourish can best happen in the 
computer if the abstraction is chosen ad hoc and easily uncoupled 
after the fullfillment of the task. The co-ordination of 

implementation and representation is by Dourish illustrated by the 
term coupling: 

"The reason that variable coupling is so crucial is that the 
effective use of tools inherently involves a continual process of 
engagement, separation and reengagement." [3: 138-139] 

In Heideggerian terms it is thus about moving flexibly between 
vorhanden, the conscious reflection on what abstraction, 
representation and media surface are doing to the implementation 
underneath, and zuhanden, the reflex-like use where this layer of 
signs rather seems to break transparently through to the same 
implementation, since the two sides can appear just as organically 
interwowen as they can seem separated like Lego building blocks. 

This infinite possibility space of couplings where the same 
machinic functions can appear with profoundly variable media 
surfaces, interfaces, find a thought-provoking counterpart in the 
proto-cybernetic machines of the Danish cartoonist Storm P. One 
example is the drawing of an apparatus made to produce an 
artificial shudder in the blasé readers of detective novels (Figure 
3.3). Here the tools needed for prompting the fundamental bodily 
reaction, the shiver, are so displaced from their conventional use 
with appertaining zuhanden that they parodically draw attention to 
their own usability, the grotesque degree of vorhanden – from the 
water jug facilitating an artificial forehead perspiration to the boot 
on the cigar-box kicking the sliding ice cream into the collar of 
the reader, simultaneously forcing the needle to penetrate the 
balloon, thus trickering the shiver-producing 'gun shot'. 

 
Figure 3.3. A proto-cybernetic machine for creating an 

artificial shiver. Concept and drawing by Storm P. 

3.2 Example: Whisper 
This complex digital ground is exemplarily explored in the work 
Whisper[s], a wearable/wireless research project originating at 
Simon Fraser University, Canada. Whisper[s] measures and maps 
users' physiological data by letting them wear technology hidden 
in contemporary clothing. In the most recent iteration, Exhale, 
even some of the circuitry is soft, thus making the technology 
constantly measuring bodily data so unrecognizable that only few 
parts (i.e. the wireless sender) of the technologically enhanced 
clothing can be identified as technology (Figure 3.4). Whisper[s] 
is about creating connections between users: A breathing sensor in 



a top can be wirelessly connected to a vibrator in a skirt making 
the skirt vibrate according to deflections on the sensor. One user is 
thus enabled to feel another user's presence through the movement 
of the skirt, but by both wearing top and skirt the user can explore 
also her own breathing. Furthermore, the technology is employed 
to promote tangible connections between users: A pair of high-
tech boxers play a little tune when the front of the boxers are 
squezed by means of a pressure sensor in the front and small loud 
speakers in the back. If desired, the pressure can of course also be 
wirelessly connected to the skirt or any other item – the 
possibilities of connections in the system are unlimited. Both 
examples mentioned link otherwise intimate physiological data to 
the realm of the social and public space thus enabling explorations 
of both others' and one's own intimate data. On the one hand, the 
clothing functions as a cultural marker of territories but on the 
other hand, these territories are challenged because the clothes 
also exhibit the intimacy of the users.  

 
Figure 3.4. Top and skirt from Exhale (2005), Whisper[s] 

research group 

Whisper's measuring of intimate and private data is in itself done 
discretely as it already happens in medicine where i.e. the 
measuring of respiration or heart rhythm is widely used. As an 
example, a patient with a heart disease in need for having her 
heart rate monitored can have a sensor attached to the chest, 
which then via a small computer in her pocket transmits data to a 
central server, thus letting the patient lead a normal life [6]. In 
principle, Whisper's clothing could undertake the same clinical 
role, thus collecting the data even more imperceptibly and further 
relieve the patient's awareness on the augmentation. The 
technology would then be completely in Norman's spirit: 
invisible, seamless and beyond the awareness of the user. But 
Whisper is not a medical project. The purpose is not to discretely 
measure data of individuals but on the contrary to transmit data 
between the intimate spheres of several persons, thus forcing them 
to take part in an inter-relationship in a new sphere between 
public and private. Hence, Whisper's measurings are used to make 
the invisible visible or at least perceptible to the user and her 
surroundings. Through this verfremdung of the accustomed 
intimate sphere – this displacement from zuhanden to vorhanden 
– rises the possibility for, in a Brechtian way, to raise awareness. 

The question remains, though, whether this is an argument for the 
existence of an interface, of a distinct abstraction separable from 
the underlying implementation? If insisting on the interface as a 
border between system and user, an interface analysis will quickly 
bring us on shaky ground due to the difficulties in locating it. 

Fragments of technology (i.e. a sender of data) can be detected but 
uncovering the technology does not bring anything to the 
understanding of the usability of the work. When the user for 
example triggers playback of a small piece of music in someone 
else's skirt by touching a normal-looking skirt she herself is 
wearing, this skirt still looks like anything else she surrounds 
herself with. To her, the interface is not easily located but 
perceptively and cognitively it is still appreciable because there 
clearly is a connecting link making otherwise impossible relations 
possible. 

Regarding Whisper's interface, the relevant discussion is more 
about the user's interface to other users (and to herself) than it is 
about her interface to technology. The awareness raised towards 
the other is central, given that the technology used is only 
appreciable due to its affect on others and on oneself. However, 
this affect is both difficult to define spatially and to contemplate 
since it has been removed from the province of the remote senses 
to the province of the near senses, the impact of the clothing on 
the body, and furthermore only emerges through action. Under 
these circumstances where digital artifacts are sewn into the 
clothing and where a new complex weaving of visible and 
invisible, vorhanden and zuhanden, emerges, one seems literaly to 
meet an interlace, a splitting of the interface into a more complex 
interaction between machine, media surface, body and mind. 
Hence, Whisper pinpoints a quality valid for any kind of computer 
interaction, thus also the more traditional interface, namely that 
technology takes part in the world it represents, that representation 
too only happens through action [3: 177-183]. In the perspective 
of action and embodiment, neither representation nor artifact 
solely belong to each their own worlds, a recognition which 
makes it less peculiar that Whisper's representation is more an 
interactive dimension than it is a detachable surface, an interface. 

In this way it is not easily determined exactly where in the 
spectrum between visible and invisible, vorhanden and  zuhanden, 
Whisper is found. Our point is that Whisper is analytically 
ambiguous: On the one hand the user is manipulating system and 
technology made visible through actions, body-data collection and 
the effects thereof. But on the other hand this interaction is not 
perfectly controllable due to the fact that breathing and pulse are 
difficult to control, thus making control as much about 'second 
nature' and conditional reflexes as proper conscious reflection. 
Hence, Whisper is neither pure Normanian unconsciousness about 
the presence of the computer, nor is it pure Dunnian user-
unfriendliness which through verfremdung puts usability in the 
spotlight. Rather, we are facing a grey area where the user is 
alternating between awareness raising and body action; in short a 
Dourishian coupling. 

3.3 Example: Augmented Fish Reality 
The limits of the interface and its relation to the observing mind is 
made further problematic in Ken Rinaldo's Augmented Fish 
Reality, consisting of five rolling robotic fish-bowl sculptures 
(Figure 3.5). A Siamese fighting fish, known for its excellent 
vision and aggressive behavior towards similar species, inhabits 
each bowl. The work is interactive because the movement of the 
fish is tracked by infrared sensors, thus allowing the fish to move 
the bowl around in physical space: By swimming to the edge of 
the bowl, the fish activates motorized wheels thus moving the 
robot in the corresponding direction. With their good sight and 
aggressive behavior, Siamese fighting fish are of course chosen 
for the installation for the obvious reason that they must have both 
an interest in and possibility of communicating visually even 



though they are in each of their micro worlds. Augmented Fish 
Reality is thus to be understood literally, in that technology 
actually enhances the optional movements of the aquarium fish 
and increases its world.  

 
Figure 3.5. Augmented Fish Reality (2003) by Ken Rinaldo 

Besides delivering a concrete bid on how the world of an 
organism can be enhanced, the work is also putting the place of 
the interface at stake. To the fish, the user of the work, the surface 
to the outer world (the glass of the tank) converges with the 
system's interface (the sensors). From a distanced and human 
observer's point of view, the place of the interface, where the 
system records the fish and the system's principles as such, can 
easily be located, but to the fish there is no comprehension. The 
fish see no interface, only relations to other fish in a world 
reacting in opaque ways. Thus, Augmented Fish Reality could be 
said to embody Norman's utopian idea: The augmented fish reality 
is in no need for conscious action or assessment since the system 
reacts autonomously to actions and possibilities. At the same time 
it's very ironic that the aquarium fish whose world and movability 
is already limited by the glass of the fish tank is offered a 
technologically mediated and enhanced reality instead of just 
being set free in the unlimited waters in nature. Before the glass of 
the fish tank acted as a kind of surround-TV where the appearing 
world could be likened to an unachievable, hyper-aqueous reality 
only revealing itself to the fish as platonic shadows. Now, to be 
sure, the glass obtains interactive characteristics, and yet the 
neighboring fish subtly escape any contact, like in a never-ending 
nightmare. Also by always being observed from the outside, this 
emerging augmented reality thus becomes a kind of "Truman 
Show for Fish", hence returning rough comments to the 
technologically enhanced reality of human beings. 

Even though the expressions of Augmented Fish Reality and 
Whisper are not similar there are evident structural likenesses. 
Besides dealing with technologically mediated relations between 
users, both works specifically address that the surface to the outer 
world and the interface to the system coincide with each other in 
varying degrees of opacity. Like the fish tank glass of Augmented 
Fish Reality serves as the surface/interface, the clothing in 
Whisper does double duty as a manifest of the surface between 
intimate sphere and external environment and as an indication of 
the interface to the system (ultimately to other users). However, 
while the users of Whisper are conscious about the mediation and 
the effect it has on their inter-relations, the users in Augmented 
Fish Reality are just plain fish acting normally, neither able to 
understand actions or impact of technology. Augmented Fish 
Reality is about how an inside appears on the outside, thus raising 
a distant observer's awareness of the inside’s unintentional 
dispositions. In Whisper, however, the distant observation is 
immersed in the intimate sphere, exclusively displaying 
interrelations to the users themselves, thus making complex 

compounds of unconsciousness and observation, zuhanden and 
vorhanden, action and representation. 

3.4 Example: Brainball 
To disclaim one's human consciousness in order to succumb to 
Norman's Utopia like another fish is complicated. Should the 
above arguments not suffice, BrainBall a ball game for brains, 
spells it out (Figure 3.6). Two users face each other at a table on 
which a table tennis ball is to be moved onto the opponent's end in 
order to win the game. The ball is controlled via brainwaves 
measured by an encephalograph integrated into headbands worn 
by the users. Hence, BrainBall is an interactive game, only with 
the twist that the user with the least brain activity wins – an 
interactive game for inactive brains. The less consciousness about 
the game, the better chance to win which is in itself a paradox: 
Gaming is connected to being active, engaged, sly and 
resourceful, but if the user of BrainBall gets caught in just one of 
these qualities, she will loose immediately. In order to win, the 
users have to be as close to brain dead as possible, which means 
that the more they contemplate situation, interface and the world 
as such, the greater the risk of failure. Consequently, it is 
demonstrated that our consciousness is inevitably controlled by 
the interface and that the only way of (illusionistically) freeing 
ourselves from this control is to be unconscious. A paradoxical 
relationship that could come only true should you happen to be for 
instance an ignorant fish swimming in a bowl where interface, 
world, instincts and basic needs are inseparable. 

 
Figure 3.6. BrainBall (2000) by SmartStudio 

4. CONCLUSION 
All of the artworks in this paper can either be interpreted as 
contributions regarding the necessity of consciousness or as 
allegories regarding the inevitable compromise thereof in the 
digital age. In either way we believe that the spread of the 
digitally enhanced reality offers profound challenges of the 
relationship between mind and body, interface and machine and 
that there is no way back to a safely defined interface for anyone 
to have an overall view of. In the digitally enhanced reality, 
representations melt into the external environment to which they 
used to distantly refer, thus making the term interlace, the 



interface’s interweaving in the surroundings, a new point of 
orientation.  
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group. http://whisper.iat.sfu.ca/ 
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http://accad.osu.edu/~rinaldo/works/augmented/augmented.h
tml 

Figure 3.6. BrainBall (2000) by SmartStudio. 
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