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Research Question:

How can the role of electronic interaction in the domestic realm 
be designed to communicate beyond the instrumental?

Abstract: 

This work is an exploration of how randomly generated electronic 
interaction can be employed to push beyond the sense of 
instrumentality defined by most domestic electronic experiences.  

This exegesis recounts a body of heuristic design explorations 
that attempt to locate new understandings of an intersection 
between electronic interaction and the poetic. This is underpinned 
by a reflection on how creative practitioners within fine art and 
propositional design have applied chance, estrangement and 
defamiliarization. 

The result of my gallery based findings has produced a body of 
work that seeks to explore audio relationships within electronic 
devices specifically multi user non-instrumental electronic 
devices. The potential of which is to enable playful collaboration 
as a means to provoke a sense of digital dreaming. The resultant 
objects seek to redress the potential divisive wedge of electronic 
experience and explore the interface as a shared physical 
experience. 
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Introduction.

This exegesis lays out the ideas I have 
considered during my research into 
designing propositional domestic 
technology.  The devices I have created 
are an exploration of technologies that 
speak, not in crisp utilitarian answers, 
but in questions and evocations.  I have 
been investigating, within a design 
context, how to attain a moment of 
reverie with electronic technology.  
Bringing a new set of conditions to the 
rooms people inhabit.  This proposition 
was borne from my reflection on how 
electronic interaction often separates 
users from the domestic space

The aim of this project has been to 
develop a range of potentially viable, 
commercially scalable electronic 
devices that operate to engage the 
user in an exploration of a new role 
for technology in their domestic lives.  
In the following three chapters I will 
be presenting a body of work that 
investigates how various estranging 
strategies can be used to explore and 
define these new roles. 

I have examined this idea using three 
themes that are counter to instrumental 
understanding.  These three ideas form 
the basis of the following chapters. 
Simultaneously these chapters also 
chart the sequential making of the 
resultant objects.

The first chapter, ‘Chancing on 
Wonder’ presents findings on the use 
of surprise and wonder as a means 
to create aesthetic resonances 
beyond foreseeable outcomes.  This 
is explored through a history and 
survey of practices that have used 
random generation in the production of 
artistic expression in ceramics, musical 
composition, modernist sculpture, 
and computer related arts. From 
observations of surprise, mystery, 
and wonder two bodies of work were 
produced as a gallery event, propelling 
the main exploration of the project. 

The second chapter, ‘Machine as Other’, 
explores how the defamiliarization of 
technology has been used to manifest 
objects that act as inquisitor and jester. 
I will discuss the impact of Dadaist 
principles on contemporary design, 
considering the practices of Chindogu, 
Device Art and the Post Optimal Object.  
Looking at how they have created 

a locus of interest and a point of 
departure toward defining a new body 
of object explorations. 

‘Call and Pull’, the final chapter is an 
exploration into how the evocative 
can provide a means to engage with 
technology beyond the act of task 
completion. Realized through the 
development of devices that operate 
on a poetic and compositional register, 
these devices explore electronic 
collaboration to accentuate ambience 
in a domestic environment. The final 
proposition is the development of a 
multiuser, collaborative interface that 
displays playful and rule free modes 
of operation. This format of operation 
defies instrumentality in an adjective 
sense, and relocates meaning through 
the creation of an object that is played 
on an interface, similar to that of an 
instrument. 

These chapters bring together an 
approach to the design of interactive 
electronic objects that provides a 
nonlinear experience.  The use of 
technology becoming an agent to evoke, 
share, or dream in a new way. 

9
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This work explores how randomness in 
electronic interaction can push beyond 
the conventional utilitarian focus 
of domestic electronic experience. 
My inquiry looks at establishing new 
values in object-based design practice. 
It investigates how randomness 
generates surprise through the 
employment of chance, to see beyond 
the restrictive agency of technology 
just as a means to an end. 

Chance

Mathematicians, Francis Anscombe and 
Robert Aumann in their 1963 paper ‘A 
Definition Of Subjective Probability,’ 
relate chance as a physically situated 
event. 

Some persons, especially those with 
scientific training, are acquainted with 
the mathematical theory of chances and 
consider it to be an adequate theory 
for some kinds of physical phenomena-
the uncertain outcomes of the spin 
of a roulette wheel, the toss of a coin, 
the roll of a die, a random-number 
generator. They believe that equipment 
can be found whose output conforms 
well with the theory of chances, with 

stochastic independence between 
successive observations, and with 
stated values for the chances of the 
simple outcomes. It suffices for this 
purpose that they believe that some 
one such piece of equipment exists, 
for example, a fair coin, since any 
system of chances can be realized by 
multiple use of such equipment. 1

In this light the word ‘chance’ is cast 
with a liminal tension and conjures a 
range of meanings that extend beyond 
the negative aspects of risk, peril, 
and gambling, toward more positive 
aspects luck, fortune and adventure. 
This gradient of meanings is, in my view, 
rich in creating strong associations 
with place and time, locating the 
participant in a moment of immediacy, 
a contingent moment that is intensely 
focused in the present.   

The instant that is created by the 
phenomenon of chance is the thematic 
fulcrum I have used to address the 
nature of instrumentality within 
domestic electronic objects. This 
approach was initialized by the 
engagement of computers in the 
production of generative image making. 
The contingent moment being the use 
of a precise machine for chance related 
events.  

1. F. J. Anscombe and R. J. Aumann “A Definition of 
Subjective Probability.” The Annals of Mathematical 
Statistics, 34, no.1 (1963): 199

2. G. Monro, “Emergence and Generative Art,” Leonardo 
42, no. 5 (2009): 466.

3. G. Monro, “Emergence and Generative Art,” 467.

Within my practice of computer-
based arts, I created chance through 
the computers’ ability to generate 
random numbers. These random 
variables, formed within a digital 
system, have the ability to perform 
tasks and produce outcomes in 
such a manner that the outputs are 
perceived as individual and unique. 
Within the practice of generative art 
(as a printed or projected output), 
random numbers are often employed 
as parameters to produce non-uniform 
emergent outcomes.2   This process 
does not simply generate chaotic and 
disorganized outputs, rather, it enables 
elements, through the interaction of 
autonomous programmatic processes, 
to create interesting and unforeseen 
outcomes understood as emergent 
temporal events. 

For digital media artist and theorist 
Gordon Monro, the affect of surprise 
and discovery as ‘emergence’ occurs 
in Generative Art when ‘more will 
come out of a system than was put 
in’, and becomes a ‘focus of the field’s 
collective desire’ within digital arts 
practice. 3   

12
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Emergence

In his definition of ‘Generative Art 
Emergence’ Monro makes two central 
points firstly; that ‘the system surprises 
me in some way, even if I have complete 
knowledge of its construction’, and 
secondly ‘the observed behaviour or 
output evokes feelings of surprise-
wonder-mystery-autonomy’. 4 Monro 
helped me understand that surprise 
alone is insufficient as the sole means 
to test the instrumental boundaries of 
domestic electronic interaction.  Munro 
states:

I think that surprise is a necessary but 
not sufficient condition for emergence. 
The behavior should be unobvious, so 
that when we first encounter it we are 
surprised. But even when the behavior 
is no longer new to us, it should still 
generate a sense of mystery or wonder. 5

This suggests that only when surprise-
wonder-mystery-autonomy effects are 
produced does it count as a generative 
/ emergent system. The surprise-
wonder-mystery-autonomy manifold 
that Monro constructs provides a 
means to consider the instrumentality 
of electronic interaction.  

4. Emergence and generative are terms used to refer to chance 
and randomness.  Emergence is seen as any effect that 
is greater than the sum of its causes. Generative is the 
application of such processes to independently generate 
outcomes that cannot be anticipated.  When a computer 
programme produces results that cannot be anticipated 
by the values that were originally inputted – a surprising 
effect emerges unpredictably.

5. G. Monro, “Emergence and Generative Art,” 467.

Historical EmergenceJoshua Davis 

Joshua Davis is a New York based 
contemporary artist, designer and 
technologist who programs computers 
to create such unique and generative 
compositions. In his programming 
Davis’ refers to his programs as  
generative ‘machines’.  They are 
created not for themselves, but for 
the process of drawing itself. The 
central activity of production in these 
particular works is answering the 
call to create surprise, a continuous 
rolling of the generative dice. 

“The programs draw themselves. I am in a constant state 
of surprise and discovery; because the program often 
compiles something I would never think of executing, or 
which would normally take me hours to create manually”à

 Grau, Oliver. 2007. Mediaarthistories. Boston: Massachusetts Institute of Technology. p. 142

àIbid

13
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6. Andrew Bogle, “Chance In Art:  The Indeterminacy 
Aesthetic.” Art New Zealand, Winter (2010)

7. Mozart’s “Musikalisches Würfelspiel” (Musical Dice 
Game) 1757 is an early example of a generative system 
based on randomness. The structure was based on 
an element of order on one hand, and disorder on 
the other. An artist or creator will usually set down 
certain ground-rules or formulae and/or templates 
materials, and will then set a random or semi-random 
process to work on those elements. The results will 

remain somewhat within set limits, but may also 
be subject to subtle or even startling mutations. See 
also, Jon McCormack, Oliver Brown, Alan Dorin, 
Jonathan McCabe, Gordon Monro and Mitchell 
Whitelaw. “Ten Questions Concerning Generative 
Computer Art.” Leonardo, (2012), Unpagenated. 

8. Francis Roberts, “I Propose to Strain the Laws of 
Physics.” Art News 67, no. 8 (December 1968): 
46–47, 62–64. Cited in, Dalia Judovitz, Unpacking 
Duchamp: Art in Transit (Los Angeles, University of 
California Press). Accessed October 12, 2013 http://
publishing.cdlib.org/ucpressebooks/view?docId=ft3w
1005ft;brand=ucpress.

Historical Emergence

The ownership of outcome is shared 
between the system of production 
and the intention of the user. This 
relationship between system, author, 
and outcome, however, is not limited to 
practices that involve computers. The 
practice of using random variability for 
aesthetic outcomes has been known 
over millennia.

In the introduction to the catalogue for 
the exhibition ‘Chance and Change: A 
Century of the Avante Garde’ curator, 
and writer Andrew Bogle cites the 
ceramic glaze practices of the Chinese, 
Tang Dynasty (618 – 907) as prime 
movers of such emergent behaviour. 6 
Randomness and chance for aesthetic 
autopoiesis, were in this instance, 
generated through the management 
of heat in a kiln, and by the eighteenth 
century had become a specific style 
of practice. The musical dice games 
devised by German musical theorist 
Johan Philipp Kirnberger achieved 
such popularity, that before the end 
of the eighteenth century both Bach 
and Mozart employed this method 
of musical creation. 7 Although the 
procedures and outcomes are of 
differing forms and formats, there 
shared influences in random production 
are both examples of aleatoric 
practices.

The aleatoric practice of rolling a dice 
offers a greater sense of participation 
through a prolonged causative effect 
in the ideation and creative process. 
This repetitive physical, chance based, 
act can be witnessed later in early 
twentieth century art practices such 
as Marcel Duchamp’s 1913 work ‘3 

Figure 1. 3 Standard Stoppages by Marcel Duchamp. 

Standard Stoppages’. [fig. 1] Seen as an 
act of canned chance, Duchamp writes:

I don’t think the public is prepared to 
accept it . . .my canned chance. This 
depending on coincidence is too difficult 
for them. They think everything has 
to be done on purpose by complete 
deliberation and so forth. In time 
they will come to accept chance as a 
possibility to produce things. In fact, 
the whole world is based on chance, or 
at least chance is a definition of what 
happens in the world we live in and 
know more than any other causality.8

The parallel, for me, in the aleatoric 
compositional games and the practice 
of Duchamp is that both are employing 
multiple chance events during the 
process of production. Moving beyond 
instrumental understanding in the act 
of making, in that the knowledge of 
what can be achieved exactly, is beyond 
foreseeable outcomes. Duchamp’s ‘3 
Standard Stoppages’ continues a step 
further in that the work also challenges 
the modalities of measurement and the 
linearity within a ruler. 

In returning to generative art 
practices, it can be seen that the 
multiple randomizing act has a greater 

14
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propensity to construct a sense of 
emergence within surprise and wonder. 
Digital artist, and theorist Phillip 
Galanter places this as a central tenant 
of generative art:

This repetitious practice of chance-
based generation has become part 
of the commonly formalized body of 
practices known as generative art. 9

What is more, the concept of generative 
art previously extant in the physical 
world is becoming more intrinsically 
linked to digital practices.

Relationships between generative 
art and digital computing have 
been intertwined to such an extent 
that the two modern practices 
seem almost inseparable. 10

Generative Work 1 

Working with this understanding I 
became interested in how chance could 
be employed, through programmatic 
means, to activate a space and create 
an affect of wonder. Initial experiments 
were made using NodeBox, an open 
source software specifically designed 

9.  Generative art refers to any art practice where the artist 
uses a system, such as a set of natural language rules, 
a computer program, a machine, or other procedural 
inventions, that when set in motion with some degree of 
autonomy result in a completed work of art. According 
to Philip Galanter Generative Art is as old as art itself, 
including the Islamic practice of tiling. He goes on to 
state that Generative Art often employs chance. See 

also: P. Galanter, “What is Generative Art? Complexity 
Theory as a Context for Art Theory.” Generative Art, 
(New York University: Milan, Italy, 2003), 15.

10. While most theoretical discussions of generative art 
acknowledge that it is not a practice limited to digital 
means, in popular use the term is frequently used as 
a reference to a kind of computer art.“ P. Galanter, 

“Generative Art after Computers.” Generative Art. 
(Texas A&M University: Milan, Italy, 2012).

11. NodeBox is an open source tool that enables the 
visualization of large sets of data. See also: http://
nodebox.net/

 

12. Python is a general-purpose, high-level programming 
language whose design philosophy emphasizes code 
readability. Python’s language structure allows 
programmers to express concepts in fewer lines of 
code than would be possible in languages such as 
‘C’. Further information can be found on the Python 
website: http://www.python.org/about/

for making generative art in the form of 
two-dimensional images.11 [fig. 1, fig. 2]

The first productions were promising, 
but quickly attained a level of 
resonance akin to that of string 
pictures from the 1970s.

Upon reflection, I realized several 
factors created this short-lived 
experience of emergence. The first was 
the nature of the medium itself, the 
flatness of a digital print seemed to 
work against the output. Although the 
work had employed similar process to 
Duchamp, I felt, the lack of physicality 
undermined the potential of the work. 

Also, a lack of design intention in 
the generation of the work and 
my limitations within the Python 
programming language posed too many 
constrictions in a free exploration 
of programmatic design.12 Finally, 
and most importantly, I realized the 
emergent moment happened at the 
instant of the images generation not 
its printing and display. It became 
apparent then, that this instant of 
‘rendering’ needed to be replicated 
and projected, transforming it into 
an animated artefact. The inclusion 
of motion in the schema of the 

Figure 2. Node 1. Generative image on photographic paper

programming environment anchored 
the emergent behaviour, providing an 
opportunity for the audience to view 
the interactions of generative agents in 
real time.

15
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13. The animation was generated by code alone, not 
through time line based interactions, key frames and 
‘tweened’ animations (as is the normal workflow of 
animated content in Adobe Flash). The code factored 
in a small random starting element, which resulted in 
an animation that never repeated itself.

14. The following practitioners and websites provide 
excellent examples of generative art produced by simple 
elements: Casey Reas - http://reas.com/; Ben Fry - http://
benfry.com/; Golan Levin - http://www.flong.com/; 
Marten Wattenburg - http://www.bewitched.com/; 
John Maeda - http://www.maedastudio.com/index.php

the few to the tens of thousand. 
Spectacular patterns, designs, and 
animations that would have been 
painstaking and labour-intensive to 
produce in the past can, at the press 
of a key, now be programmed to 
repetitively draw and animate.

Generative Work 2

In relocating my research toward 
the animated, I also shifted 
software platforms to Adobe’s Flash 
Professional authoring system. 
This was an important shift, as I 
had experience with Flash from my 
professional interaction design 
practice.13 During this time, I produced 
generative experiments that performed 
to their own set of algorithmic rules, 
relying upon their own set of random 
variables. What I wanted to explore 
was, what new understandings could I 
find, whilst attempting to manufacture 
an environment of emergent behaviour. 
The choice to use simple forms was 
based on earlier printed works that 
employed simple geometries and 
Bezier lines, as standard elemental 
forms. 14 As well as graphical elements, I 
was also interested in exploring musical 

Figure 3. Node 2. Generative image on photographic paper

/ sound and light possibilities. I was 
interested in testing the possibilities of 
randomly ordered sound elements and 
animated content in the creation of an 
evocative experience.

The inclusion of audio elements 
presented the risk of generating an 
auditory cacophony, which might clash 
with a simplified animation. As a means 
to limit this possibility I chose New 
Zealand birdcalls for the following 
reasons: 

 + They are experienced in a seemingly 
random manner in their respective 
environments and do not seem 
discordant. 

 + They are in themselves evocative, in 
that they symbolize outdoor spaces 

 + Personally, I experience a sense of 
wonder whenever I hear birdcall. 

 + They are ambient sounds that allow 
me to dream and concentrate at the 
same time.

This animated approach to emergent 
production, using chance, presented 
a shift in focus from historical and 
static computer arts practices toward 
contemporary interactive designers 
such as; Golan Levin, Joshua Davis, 
Benjamin Fry, and Casey Reas, to name 
but just a few. Generative art images 
are often created out of the repetition 
of simple elements, numbering from 

16
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15. These 8 marks, defined 4 cut lines from one mark to 
its diagonal opposite, all crossing a common centre 
point. This created the 4 triangular pieces that were 
joined to make each of the 3 dimensional polygons. I 
chose inches because centimeters proved to be too small 
an increment. To my thinking inches had a greater 
connection to the age of European aleatoric practices as 
it was a standard of measurement and more earthbound 
given the mathematical relationships of imperial units   

to the planet as a whole. A brief introduction to this idea 
can be found at the following URL: http://geography.
about.com/od/locateplacesworldwide/a/latitude.htm

Node ( )

The resultant work can be seen 
to conform to Monro’s definition 
of emergent behaviour. When an 
opportunity arose, in the form of an 
invitation to exhibit generative works 
at the Snowwhite gallery, I had the 
chance to publicly test the work and 
re-examine this generative system. I 
created abstracted forest topography 
on to which, I downwardly projected 
the generative forest, fabricating a 
site that was specific to the gallery and 
thematically connected to the origin of 
the recordings.

Using generative processes in both the 
modelling and layout of the projection 
surface. I established an aleatoric 
system that used numbers generated 
from a standard six sided dice to create 
triangular polygons. Using a 600 x 
900 mm rectangle of card became a 
base material for the generation of 
six potential shapes, a dice was rolled 
to produce a number that was used 
to devise the number of inches that 
I would mark from each side of the 
corners of the rectangle. 15 I then used 
2 mm thick cardboard to construct the 
topography.

From my experiments, a generative 
system was developed that allowed the 
animated elements, known as nodes, 
to recognize and react to other nodes. 
Their position on the screen and the 
trajectory of their movement was 
randomly set in the initial animation. 
The behaviour of this animation could 
be fine tuned with user interaction [see 
side] as a means to construct personal 
resonance within the work. If these 
nodes recognized a similarity then they 
were enabled to ‘sing’ to each other by 
playing back sections of the bird song 
recordings. The system nodes were 
constructed with eight different bird 
songs, being:

 +Bell bird

 +Fantail

 +Kokako

 +North Island Robin

 +Saddleback

 +Tui

 +Weka

 +Yellowhead

The Forest Node System as well as 
incorporating random generation 
in the position and trajectory of 
the ‘birds’ there were also five 
user adjustable settings:

particle count - Number of birds

communication distance - Range to 
which the birds could see each 
other and discover species type

dampening - The amount of friction 
in the digital environment, creating 
an accordance for entropy.

spring  mass- The strength at which 
the birds could attract and repel 
each other. A positive number would 
attract, a negative would repel.

line thickness - the thickness of the 
line, not necessary for interaction.

17
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1 Inch

a

a

b c

d

Given the roll of a fair dice, a number is generated. In 
this example the number 1 has been generated. From 
each corner point of the rectangle 1 inch is marked on 
each side of that corner. Bisect line (a-a) represents the 
offset diagonal to diagonal cutting path. The are 4 cut 
lines in total for each of the rectangles which divide the 
cardboard into 4 triangles. 

The grey area on the illustration left represents the material 
that is to be discarded. Once the rectangle is divided 
(b), the pieces were tape joined (c) to construct the final 
polygon shape (d).  

From the dice a range of six potential forms existed with each 
roll performed. The illustrations to the right represent the 
amount of cardboard to be discarded from each rectangle 
given the generation of the resultant number. The higher 
the number on the dice the smaller the footprint of the 
polygon and the taller the object becomes.

18
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P1

P72

T1

T2

T3

T4

T5

T6

To build the landscape a grid was proposed of 72 
compartments, comprised of a 6 x 12 configuration. The 
grid itself is in multiples of the potential outcomes of the 
dice (1x6 horizontal, 2x6 vertical). Starting at the top left 
corner a dice is rolled to decide which polygon is to be 
placed in that compartment. 

Each compartment is sized as to allow rotation of the 
polygon. Distribution of the polygons happens row by 
row, left to right, top to bottom. The area highlighted in 
white is the actual area that was used for the exhibition. 

The distribution of the landscape was 
also constructed through a dice based 
process. After considering the layout 
of the space and the way that people 
entered the room, along with the 
particulars of the projects system, a 
top left hand corner was defined for the 
tessellated landscape. Before laying 
out of the landscape could commence, 
I needed to define two ordering 
taxonomies; first I needed to decide 
what kind of form went into that top 
left corner and then the order that the 
others followed from there, to achieve 
this I establish a naming system. The 
forms themselves were labelled T1 to 
T6; they were then distributed on a grid 
labelled P1 to P72, which conformed 
to a six by twelve grid – the first 2 
multiples of the dice values.

19
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Figure 4. Node(). Generative  animation system. 
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Following the exhibition I came to 
these conclusions; first, sound was a 
very important aspect in creating an 
emergent environment, because it 
created a personal space for dreaming, 
in that the gallery audience recognized 
the sounds and could connect this 
sound-scape to a previous experience. 
[figs. 4, 5, 6] What is significant in this 
is that, although I cannot claim that the 
work itself was evocative, I can surmise 
that the space became activated as 
a place for an emergent relationship 
to be established. The activation of 
the space took the audience either 
collectively through conversation, 
or through personal reverie, to other 
times and places. Another effect of the 
work was that it produced in the space 
an interesting tension, in that this 
public space offered the opportunity 
for private experiences to occur that 
could be traded with other private 
experiences. Secondly, the abstracted 
forms of the generative projection were 
readable by the audience and created a 
context for the animated projection. 

Figure 5. Node(). Generative  animation system. 
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My first attempts at generative 
practice were, to me, unsatisfactory 
because of the formatting of the 
medium, and a shortsightedness of 
where wonderment in generative 
practice exists. Chance is the selection 
of a possible outcome via physical 
means from a finite list of potential 
outcomes. However, I learnt that for 
surprise and wonder to come into play, 
a set of outcomes must be locked to the 
physical world and bound to a location 
and time. For me, chance is goal 
orientated and associated with action 
and opportunity, however, employed 
alone, it’s not enough to create a sense 
of emergence. Spontaneity and chance 
are equally indispensable factors, but 
so too are considerations of space. In 
Monro’s foundation of the surprise-
wonder-mystery-autonomy manifold, 
I saw a means to shift and refocus 
perception, to take a participant on a 
journey, creating a new relationship 
with the space that they occupy. 
Creating emergent relationships has 
become key to my investigations of 
the instrumental nature of electronic 
interaction, where an emergent space 
can become a place for personal poetic 
relationships and reverie. The design 
challenge has been to harness this 
realization, and consider ways that 
this could be applied to electronic 
interaction.

Causative relationships could also be 
seen in regard to the movement and 
audio.  Finally, the auditory responses 
that the work created became a beacon 
to those that were outside the gallery 
space, acting as an enticement to 
participate in the experience, calling 
people from the outside in. 

Figure 6. Node() (detail). Generative  animation system. 
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Chapter Two | Reverie Machines
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As outlined in the first chapter, the uses 
of autonomous agents of surprise are 
time honoured within creative practice. 
During the 20th century the element 
of surprise became significant to the 
creation of generative art. For my first 
tests   the surprise-wonder-mystery-
autonomy aspects of generative art 
developed by Gordon Monro was 
important. These tests were exhibited 
in an art gallery involving algorithmic, 
interactive, and auditory elements.  This 
exhibition provided me with important 
insights into the building of interactive 
relationships between the familiar and 
the emergent. 

In this chapter, I will recount my 
understanding of how defamiliarization 
has become a vehicle to explore new 
territories within design practice. 
This querying of the ways in which an 
object can become subject, is a strategy 
frequently used by designers. 

As Dadaist Art

In the same year as the construction 
of the standard stoppages Duchamp 
furthered his exploration of 
defamiliarization in the form of his 
1913 work ‘Bicycle Wheel’, the first of 
his ready-made series. [fig. 7]  I see 
two important aspects to this, the use 
of common machinery, and the nature 
of critique and play. As addressed 
by social historian Dalia Judovitz, 
this and future ready-mades are a 
challenge to the traditional concept 
of art through two acts of perceptual 
contradiction.1 The first; through the 
conversion of the mass produced into 
a singular work of art and value while 
simultaneously deriding, what then 
was understood, to be the definition 
of art. Judovitz’s insight, built upon a 
reflection of poet and essayist Octavio 
Paz, is that Duchamp’s creation of 
these emergent objects equates to 
the ‘plastic equivalent of a pun’ aimed 
at what society defines as valuable.2 
The use of everyday items in the 
construction of the ready-mades led 
me to observe, in my own work, how 
creative practices can shape a physical 

phenomenological act.  Highlighting the 
everyday by making objects strange 
through a destabilization of location. 
An example of this is Duchamp’s 1917 
work ‘Fountain’ in which, the private is 
turned public, whilst at the same time; 
the hallowed space of the gallery is 
ruptured by the mass-produced and 
the profane. [fig. 8] In the production 
of this work not only is the object 
made strange, so too is the gallery in 
which it is exhibited. This presented 
further observations in that, I saw, the 
aesthetic use of the everyday objects 
created a dialectic framework around 
what art is, or is not. As this dialogue 
relates to the psychology of perception 
I wanted to explore further, our 
understanding of technology through 
playful and emergent means.    

1. Dalia Judovitz, “Unpacking Duchamp: Art in Transit”, 
(Berkeley: University of California Press, 1995).

2. Judovitz, Dalia. “Unpacking Duchamp: Art in Transit”, 11.

Figure 7. 1913 Readymade scultpure Bicycle Wheel by 
Marcel Duchamp.

Figure 8. 1917 Readymade sculpture Fountain by Marcel 
Duchamp.
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Encouraged by Duchamp during a visit 
to New York, Swiss artist Jean Tinguely 
explored similar territory, reflecting 
on values and meanings within art 
and the mechanical. In his ‘Metamatic’ 
series, from 1959 Tinguely produced a 
drawing machines that continued the 
Dadaist critical - absurdist approach 
to art, as well as extending the bounds 
of this playful critique by examining 
our relationship to what is considered 
technology.3 [fig. 9] I had, from a long 
standing appreciation of the work of 
Tinguely, observed that his ‘Metamatic’ 
series were in fact, electromechanical 
machines purposed for drawing 
generative art. Through Tinguely, I 
became interested in exploring an 
electromechanical means of generating 
emergent behaviour. To me, Tinguely’s 
work embodied a spirit of aesthetic 
and electro-poetical freedom that 
operated beyond a purely instrumental 
goal. As discussed by museum expert, 
and author on Tinguely, Pontus Hulten, 
the machine positioned as an aesthetic 
practitioner has been stripped bare of 
the familiar. The machine then becomes 
a means to explore usefulness, in 
regard to humanities relationships to 
technology. 4

3.  Pontus Hulten, J”ean Tinguely: A Magic Stronger 
than Death”. (New York: Abbeville Press, 1987), 35.

4. By this I mean to exert the definition of machine (and 
therefore technology) in terms of the instrumental. This 
is seen as a means to achieve a resolution of a task that 
is occupied within the economy of achieving a goal.

Figure 9. Jean Tinguely’s Meta-Matic No.6. from 1959. 
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5. Pietra Ugo la and Philip Garner, “The Ironic Object,” 
Domus 621, (1981). http://www.domusweb.it/en/
from-the-archive/2013/03/09/the-ironic-object.html.

As Critical Design

Design has only recently taken 
up the challenge of questioning 
preconceptions, charting strange new 
territories, and criticising function. The 
first obvious employment of Dadaist 
absurdist criticality to manifest in 
the world of Design was in the work 
of Philip Garner. Born in the time of 
American post war optimism Garners 
work, from the mid 1970’s onward, 
sought to provide an absurdist critique 
of the world of industrial design:

My disillusionment came, along 
with everyone else’s, in the sixties 
but I never lost my affection for 
futuristic appliances (especially 
the automobile) nor my longing for 
push-button utopia. I merely added 
an awareness of the absurdity of 
such things to my repertory. My work 
today is based on these notions. 5 

Garner’s works contain a visual 
ideology similar to the seminal 1956 
Pop Art collage, ‘What is it that Makes 
Today’s Modern Homes so Different, 
so Appealing?’ by Richard Hamilton. 
[fig.10] What makes Garner’s work 
different, however, is that these objects 
are not optimistic celebrations of 

modern contrivances for domestic 
bliss. Rather, they represent a 
gadgetization of the domestic space 
and propose an entropic impractical 
future. For Garner, this is formatted 
within a subjective design observation.

These gadgets offer, through their 
hidden neuroses, warnings regarding 
western societies’ general direction in 
the later quarter of the 20th century. 
This is evident in the artefacts ‘Close 
Circuit Vanity’, ‘TV Chair’ and ‘Woofer’, as 
these are ironic and absurd objects that 
call attention to their design through 
juxtaposition and defamiliarization. 
[figs. 11,12,13] 

To me, Garner’s work is a good 
example of how design can be critical 
of technology that links humans to 
domestic space. Garner challenges 
the instrumentality of technology, 
found in domestic space, through 
adjustments to location and purpose. 
Garners consideration of the proximity 
of technology to the subject initiates a 
dialogue around who is the master, and 
who is the servant.

Designer and design critic Anthony 
Dunne also discusses the critical-
gadget in his book ‘Hertzian Tales’, as 

Figure 11. Closed Circuit Vanity by Philip Garner. 

Figure 13. Woofer by Philip Garner. Figure 12. TV Chair by Philip Garner. 

Figure 10. Just what is it that makes today’s homes so 
different, so appealing?  by Richard Hamilton. 
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6. Anthony Dunne, “Hertzian Tales: electronic products, 
aesthetic experience and critical design” (Massachusetts 
Institute of Technology, 2005), 49.

7.  Anthony Dunne, “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, 50

Figure 14. Bardebes, William. 2011. Catbox 1.0. Wiring 
microprocessor, relays, motor, servo, power supply, pine. 
150 x 150 x 300mm .

Figure 15. Dunne, Anthony. 2001. Nipple Chair. 
Electromagnetic sensors, mechanical vibrators, pine.

something other than or different to, 
the ‘well designed object’. 6 Referencing 
Italian design leader Guilio Ceppi 
he proposes that a new territory is 
opened up by such artefacts, as they 
are ‘providers of a clandestine niche of 
forbidden emotions’. 7 For Dunne, these 
are emergent psycho-behavioural 
variables that are accessed through 
the participants’ emotional response 
to surprise and wonder. Dunne in his 
definition of surprise and wonder 

points to the weirdness of the designed 
object, and the means by which it 
makes visible, phenomenological 
trickery. This trickery is employed 
as a design strategy, querying the 
relationships and purposefulness of 
technology outside of the workaday 
environment. Dunne’s practice, outlined 
in ‘Hertzian Tales’, interrogates the 
ubiquity of technology through the 
exposition of radio waves (Hertzian 
space). [fig. 15] The purpose of Dunne’s 

design propositions is to provide a 
meta-critique; he does this by creating 
devices that reveal the normally 
invisible phenomena, which is a result 
of a technological saturation. 

Catbox

In response to these findings I made 
the first of my electronic devices, 
entitled Catbox, it was designed for an 
improbable audience - the domestic 
cat. [fig. 14]  This object sought to 
create a sense of irony through its 
needlessness. It was designed to 
interact with a family cat, attracting 
the cat’s attention through its quiet and 
subtle scratching. The noises produced 
by the Catbox were programmed to be 
random. 

Through internet research, into 
the generation of random events in 
an electronic medium, I stumbled 
upon the world of open source 
microprocessors and programming. 
For this design experiment I chose 
the Wiring development board, which 
enabled rapid prototyping of electronic 
devices using programming language 
very similar to Actionscript, the 
programming language for Adobe Flash.
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8.  Vilem Flusser, “The Shape of Things: A Philosophy of 
Design”. Translated by A. Mathews (London: Reaktion 
Books Ltd, 1993), 62-65.

9. Vilem Flusser, “The Shape of Things: A Philosophy of 
Design”. Translated by A. Mathews, 62.

10. This form of audio feedback is not necessarily a click 
but it occupies the same causative principal providing 
a psychological comfort in that the cellphone is in a 
‘relationship’ with us. We pat the device with our 
fingers and it squeaks back at us. Interestingly, since 
July 2012 there has been a free download application 
called NoisyTyper by designer Theo Watson that 
emulates the sound of a typewriter for Apple computers: 
http://fffff.at/noisy-typer-a-typewriter-for-your-laptop/

Constructing the electronics was a 
pleasurable task and in the making I 
felt a sense of emergence similar to 
creating the topography of the Node() 
exhibition. The case that housed the 
electronics and mechanical parts was 
influenced by Anthony Dunne’s practice.  
His devices were manufactured 
without any ornamentation, so that 
the interactive experience was 
primarily from its design intention and 
interaction rather than from a visually 
rich semiotic material relationship.

As a device, the Catbox’s performance 
failed on several levels. Firstly, it 
evoked limited response when tested 
on cats. It did not provoke a sense 
of curiosity in the cat, and although 
sometimes sniffed at, its subtle noises 
did not draw the cat into any form of 
playful interactive relationship.  

Secondly, the power cord did not enable 
the device to be portable. It could run 
on batteries, but was power hungry 
to the extent that changing batteries 
was a daily task. The cord anchored the 
work to a power source, which made the 
work seem orientated to people, not 
cats. The presence of the cord failed 
to communicate a level of autonomy, 
a desirable element I saw present in 
Dunne’s ‘Nipple Chair’. [fig. 15]

What surprised me about the work was 
again, the sound relationship. After its 
dismissal from the feline test subject, 
it sat for a while on my desk. In an 
attempt to understand its failings I 
had it running on my desk for a couple 
of weeks. The quiet scuttling sounds it 
produced were enjoyable as it removed 
the sense of isolation I felt, when in my 
office.  I was interested by the random 
nature of its activation. It had to me 
a perceptual charm; because of its 
random activation it never repeated 
itself. It was mechanical in its parts, 
yet it appeared to have an organic 
behaviour. After this experiment 
I focused my attention on how a 
collection of random mechanical noises 
might be bought together to explore 
meaning. 

At the same time, I drew inspiration 
from the essay ‘Why Do Typewriters Go 
Click’ by Czech-born media critic, and 
philosopher Vilem Flusser. 8 Flusser’s 
discussion centres on the digital-
numeric having a higher quantum of 
communication than written words. 
Twenty years later, Flusser’s words 

seem to have come true evidenced by 
the saturation of electronic interactive 
devices, and the pervasiveness of the 
internet. 

Numbers abandon the alphanumeric 
code for new codes (the digital 
code, for example) and they feed 
computers. Letters (if they want to 
survive) have to simulate numbers. 
This is why typewriters go ‘click’. 9

I liked this idea, as it seemed a poetic 
rationale for how cell phone tones 
mimic typewriter noises. 10 In Flusser’s 
terms, numbers not only have an affect 
on users, they also have an effect on 
the environment of the user. I became 
curious to know what communicative 
power the sound of a switch going click 
meant when no goal was to be achieved. 
This bought me back to my research 
question and thinking about the simple 
sounds of electronic devices.

Figure 16. Relay detail from Knitting Machine.

Figure 17. Motion sensor and behaviour switch detail 
from Knitting Machine.
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Knitting Machine

To further research the uses of open 
source microprocessors, I worked on 
an extension of the cat box that had an 
array of 12 relay switches mounted on 
the outside of a wall hanging plinth. The 
plinth naturally amplified the clicking 
sound. [fig. 16]

After trial and error, a device was 
constructed that randomly clicked. I 
duly placed it on the wall and switched 
it on. I was stupefied by the result. The 
sound presented an ironic relationship 
in that the form suggested that 
something performative was taking 
place, yet no action was occurring. The 
biggest surprise was that it’s clicking 
brought back to me an intense memory 
of my recently deceased mother.

Fig 18. Knitting Machine. 

A woman of many complications, my 
mother found solace in the activity of 
knitting. This behaviour, a compulsion, 
became a defining totem in my memory 
of her. It was the most benign and 
frequent of her obsessions, and bought 
to my recollections of her something 
that was human and domestic. The 
sound of this device clicking, managed 
to balance a traumatic ledger.

With this reflection I sought to explore 
how the creation of various algorithms 
could mimic her temperament, 
forgetfulness, and gradual slide into 
dementia; knitting became her last 
act before crossing her own personal 
Rubicon. 

I wrote algorithms to portray the 
landscapes of my mothers’ behaviour, 
these were then chosen through 
random generation. A passive infrared 
detector was combined with a simple 
knife switch to control how the device 
turned it self off and on. United, these 
elements allowed the device to become 
an autonomous object. [fig. 17] The 
Knitting Machine seemed to replicate 
her behaviour, as she would choose 
to knit over interacting with people, 
knitting being sufficient for her not to 
feel alone.
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 Knitting Machine, whilst quite personal, 
was strongly resonant to others. [fig. 
18] It approached the surprise - wonder 
- mystery – autonomy manifold from a 
different tangent to that of the Node() 
exhibition. Highlighting to me that my 
research needed to explore further the 
relationship of poetic communication 
and sound.

This possibility of an electronic 
aesthetic experience is an integral 
concept in Anthony Dunne’s idea of 
the Post-Optimal Object. The poetic in 
relation to a technologically augmented 
object creates room for interpretation 
by providing alternative modes of 
experience and interactivity. 

Poetic Design

Anthony Dunne, in ‘Hertzian Tales’, made 
the following call for the poetic within 
electronic interaction in domestic 
space:

By poeticizing the distance between 
people and electronic objects, sensitive 
scepticism might be encouraged, 
rather than unthinking assimilation 
of the values and conceptual models 
embedded in electronic objects. 11

What seemed to be missing from 
Knitting Machine was a domestic 
language within the materiality of 
the object. On reflection, the work 
appeared gallery based, rather than 
situated in a domestic context. I had 
recognised in Dunne’s Post-Optimal 
objects a neutrality of appearance 
similar to that of Ikea furniture and 
used a similar material language, but 
this format had no similarity in terms 
of purpose or trope to the space I 
wanted knitting Machine to exist in. All 
I had managed to build was a strange 
machine, a hybrid caught between 
evocation and functioning uselessness. 

11. Anthony Dunne, “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, 22..

Fig 19. Example of Chindogu: Golf club clothes-drier
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12. Tim Hornyak, “The Chindogu Champion” Japan Inc 
Communications, accessed June 28, 2013, http://www.
japaninc.com/article.php?articleID=762.

13. Tim Hornyak, “The Chindogu Champion”. 

When considering Garners Grocar, 
and the idea of the functionality of 
uselessness, the Japanese practice 
of Chindogu came to mind. Chindogu 
was a term coined by designer Kenji 
Kawakami, which in his own words 
means the unuseless, or the weird tool. 

Basically, chindogu is the same as the 
Industrial Revolution in Britain,” he 
says. “The one big difference is that 
while most inventions are aimed at 
making life more convenient, Chindogu 
have greater disadvantages than 
precursor products, so people can’t sell 
them. They’re invention dropouts. 12

Kawakami’s unuselessness is not 
useless, but it is not useful either, 
rather it is considered redundantly 
useless. It is playfully ironic and allows 
the user to dream of either its function, 
or a situation for its use, or who might 
own such an object. [fig 19, fig 20]

Products that combine a golf club and 
a small-scale clothes-drying rack could 
initially be seen as a weirding of design, 
but there is more than that to consider. 
These physical results of modern 
exquisite corpse games are more than 
just play; they also represent a critique 
of the excess of the 1980’s. Kawakami 

in an interview in 2003 explains that 
the art of Chindogu is a rejection of 
the strait jacket of capitalistic utility, 
especially within the electronic:

In the modern, digital world, everything 
is so quick,” he says, picking up 
paper and electronic dictionaries to 
illustrate. “With the electronic one, 
it only takes two seconds to find a 
word, but it gives us no mental or 
spiritual satisfaction. Yet if you use 
your own hands to find it, you can enjoy 
the process. It’s a spiritual act. 13

Defined by Hornyak as an antithesis to 
21st century consumer culture, they 
represent a form of design that seeks 
to ‘enrich peoples’ lives, and ‘bring them 
closer together’. People are brought 
together through the processes of 
defamiliarization and ready-made 
bricolage. The context, however, 
is situated as a non-commercial 
spectacle. This excludes most 
possibilities of a domestic grounding 
because of the rules laid out in the 
manifesto of what defines Chindogu.

Fig 20. Example of Chindogu: Head-mounted panaromic camera
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1. A chindogu cannot be for real use. It 
is fundamental to the spirit of chindogu 
that inventions claiming chindogu 
status must be, from a practical point 
of view, (almost) completely useless. 
If you invent something which turns 
out to be so handy that you use it all 
the time, then you have failed to make 
a chindogu. Try the patent office. 

2. A chindogu must exist. You are not 
allowed to use a chindogu, but it must 
be made. You have to be able to hold it 
in your hand and think: ‘i can actually 
imagine someone using this. Almost.’ 
In order to be useless, it must first be. 

3. Inherent in every chindogu is 
the spirit of anarchy. Chindogu 
are man-made objects that have 
broken free from the chains of 
usefulness. They represent freedom 
of thought and action: the freedom to 
challenge the suffocating historical 
dominance of conservative utility; 
the freedom to be (almost) useless. 

4. Chindogu are tools for every day 
life. Chindogu are a form of nonverbal 
communication understandable to 
everyone, everywhere. Specialized 
or technical inventions, like a 
three- handled sprocket loosener 
for drainpipes centred between two 
under-the sink cabinet door (the 
uselessness of which will only be 
appreciated by plumbers), do not count.

5. Chindogu are not for sale. Chindogu 
are not tradable commodities. 
If you accept money for one you 
surrender your purity. They must 
not even be sold as a joke. 

6. Humour must not be the sole reason 
for creating a chindogu. The creation 
of chindogu is fundamentally a 
problem-solving activity. Humour is 
simply the by-product of finding an 
elaborate or unconventional solution 
to a problem that may not have 
been that pressing to begin with. 

7. Chindogu is not propaganda. 
Chindogu are innocent. They are made 
to be used, even though they cannot 
be used. They should not be created 
as a perverse or ironic comment 
on the sorry state of mankind. 

8. Chindogu are never taboo. The 
international chindogu society has 
established certain standards of 
social decency. Cheap sexual innuendo, 
humour of a vulgar nature, and sick or 
cruel jokes that debase the sanctity 
of living things are not allowed. 

9. Chindogu cannot be patented. 
Chindogu are offerings to the rest 
of the world, they are not therefore 
ideas to be copyrighted, patented, 
collected and owned. As they say in 
spain, ‘mi chindogu es tu chindogu’. 

10. Chindogu are without prejudice. 
Chindogu must never favour one race 
or religion over another. Young and 
old, male and female, rich and poor, all 
should have a free and equal chance 
to enjoy each and every chindogu. 

Sourced: Designboom. History of useless 

Inventions  2010. Available from http://www.

designboom.com/history/useless.html.

10 TENNANTS OF CHINDOGU
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The Knitting Machine did contain its 
own anarchic states, and did include 
everyday electronic components that 
were made obvious in a new way. The 
spiritual act within the device was 
manifest by the personal emotional 
communication I had with it. With other 
viewers it initiated a dialogue about 
poetic forms of communication within 
technology. The difference between 
this and Chindogu is that I was not 
exploring the idea of an original one 
off object. My interest lies closer to 
defining new roles for mass-produced 
devices that might one day exist within 
a domestic space. Also originating from 
Japan, a different body of practice 
known as Device Art, explores the 
potentially poetic electronic object 
existing in the home.

Artist, and Theorist Machiko 
Kusahara, suggests that Device 
Art re-examines the art-science-
technology relationship. Positing that 
these relationships foreground a new 
aspect of media art. To Kusahara the 
interplay between media art and the 

In other words, the “resulting” 
experience cannot be separated from 
the device specifically designed or 
chosen to enable this experience. 
Producing multiple copies of such work 
and distributing it as a commercial 
product makes it accessible to a 
wider audience, provided the piece 
is designed in such a manner that 
anyone could use and enjoy it. An 
artist’s concept could become a part 
of people’s lives, rather than being 
kept in museums and galleries. Why 
not share art with more people? 14

The insight that Device Art presented 
was two fold. Firstly, the proposition 
for a transition from the gallery to 
that of the home opens up a situation 
for the questioning of technology in 
domestic space. Secondly, it addresses 
the theoretical concern that design had 
reached its end goal in delivering the 
optimal product experience. Providing 
me with the impetus to develop a 
poetic interaction with technology. 
Kusahara’s concept of Device Art opens 
a conversation between the mass-
produced and the unique.15 However, as 
grounding as the discovery of Device 
Art was, I saw short comings that 
conflicted with my design proposition. 

14. Oliver Grau, “Mediaarthistories” (Boston: Massachusetts 
Institute of Technology, 2007), 182.

15. Machiko Kusahara, “Device Art: A New Form of 
Media Art from a Japanese Perspective,” accessed 
September 24, 2013, http://www.intelligentagent.
com/archive/Vol6_No2_pacific_rim_kusahara.htm.

Figure 21. Ryota Kuwakubo’s device Block Jam, developed 
in partnership with Sony. 

Figure 22. Compass table by Anthony Dunne.

role it plays in art theory have not been 
thoroughly explored. Further, questions 
raised by writers Walter Benjamin and 
Jean Baudrillard, and artists Marcel 
Duchamp and Nam June Paik are yet 
to be fully answered in a media art 
context. 

The devices that Kusahara champions 
as the vanguard of this practice 
exceed the normal instrumentality of 
electronic interaction. This is achieved 
through operating outside the accepted 
perceptual constructs of what 
constitutes an electronic object. Device 
Art is a shift toward an aesthetic 
existence and functionality for its 
own sake. This shift is characterised 
by a movement from the idea of being 
in the service to, toward, or of, to 
that of simply being. To surpass the 
instrumentality of the electronic 
device is to transform the device 
and its interaction into that of an art 
experience. What makes Kusahara’s 
manifesto relevant to my interests is 
that, in liberating these works from 
instrumentality they do not need to 
transition in to the art gallery. The 
experience of these artful devices 
remains within a domestic context. 
Kusahara writes: 
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Contemporary Japanese industrial designer and 
media artist Ryota Kuwakubo operates within a 
multi discipline practice that defines Device Art. 
In collaboration with Machiko Kusahara they have 
created the following set of definitions for device art. 

“My creative interest is to create 
strange situations and make the 
visitiors react against them. I like to 
make strange devices that people 
cant help playing with. I try to put 
funny, serious and ironical things 
together into a toy-like thing.” 

First and foremost was the lack of 
cloaking of technology. [fig. 21] What 
draws me to Dunne’s work is the way 
technology is totally hidden in the 
example of the ‘Nipple Chair’, or peeks 
through the surface of objects as 
seen in ‘Compass Table’. [fig 22] I was 
also unsure about using industrial 
materials within my exploration, or 
at least overtly because I wanted my 
work to escape the plastic high-tech 
aesthetic that is seen with DVD players, 
cell phones, and some home stereo 
components. 

Finally, the works feel to me like 
executive gadgets. Device Art takes 
on the form of electronic interface 
overload, calling attention to itself 
through a technological brashness, 
which works against my concept of the 
domestic.

Ryota Kuwakubo
1. They are user-friendly and make 
transparent their use of technology.

2. Design is simple without decoration.

3. Industrial materials such as metal  
     and plastic are used.

4. They look simple and practical.

5. The idea and the function originate 
from artistic concepts.

6. They are devices that invite users to 
discover a:
+ new mode of creativity 
+ an unexpected channel of      
    communication
+ or an alternative viewpoint in  
    understanding media

7. The opening of a conversation 
between the mass-produced object and 
the rarified art object.à

 Cameron, Andy. 2004. The Art of 
Experimental Interaction Design. Edited 
by B. Cranfeild. Vol. 1, IDN. Hong Kong: 
Laurence Ng. p. 122.

à Grau, Oliver. 2007. Mediaarthistories. 
Boston: Massachusetts Institute of 
Technology. p. 292-293.

Bitman:  Electronic 
pendant that dances in 
response to activation 
of a tilt sensor 

Loopscape:  Video game 
lampshade that compels 
users to run around the device 
mimicking the relationship of a 
moth around a light bulb. 
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Spoon Bowl Clock

Reconsidering insights gained from 
the Knitting Machine, I started taking 
more notice of domestic sounds. These 
everyday sounds offered a means to 
gather inspiration for my next work. 
Not long after I started collecting, the 
act of my daughter eating ice cream 
came to my attention. What I found 
evocative was the clinking sound of the 
spoon striking the bowl as she scraped 
the remnants of her desert. That sound 
reminded me of many different eating 
rituals, it was a quintessential sound 
that seemed to span every mealtime. 
This signification of a spoon striking 
a bowl became emblematic not only 
of the meal being consumed, but also 
of the times that meals are eaten. It 
seemed to me, that the sound of a 
spoon striking a bowl falls within a 
poetic context marking the sound of 
time being devoured. Metaphorically, it 
is the striking of a clock. 

Clocks by their design and nature are 
instruments for the measurement of 
the passing of time. Time is measured 
in hours, minutes, and seconds. I 
became interested in the idea of a new 

definition of the metric of time, namely 
one that broke the division of time into 
meals. 

The result of this was the proposition 
that there might be only three time 
units in the day: breakfast, lunch, and 
dinnertime. This then required a clock 
that beeped, or stuck only 3 times a 
day. The way that I conceived of this 
clock marking time was through the 
activity of mealtime. 

I began exploring the Arduino range of 
microprocessors as their development 
community was much larger and 
presented a wealth of online research 
material. The programming language 
was very similar to that of the Wiring 
microprocessors. Although the 
programming was easy, finding the 
most effective way of producing a 
mechanism to activate the striking 
action took a lot of development.  
[fig. 23, fig. 24]   

In the construction of the mealtime 
metaphor clock I chose to use the 
ready-made materials of a spoon 
and a bowl, because they were easy 
to recognise as domestic items. This 
was a strategy that was informed by 
the practices of Duchamp, and more 
specifically Dunne through his rationale 

Figure 23. Spoon Bowl Clock drawing 

Figure 25. Spoon Bowl Clock programming process map

Figure 24. Spoon Bowl Clock drawing 
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16 Alex Seago and Anthony Dunne, “New Methodologies 
in Art and Design Research: The object as Discourse,” 
Design Issues, 15 (Summer, 1999): 16-17

for aesthetic devices - that an object 
in its entirety should be considered an 
interface.

Although most (traditional) work in 
this area tends to reduce the object 
to a “graphical user interface,” 
[through] a screen, designers 
are beginning to explore the full 
potential of the “thingness” of the 
object… this could lead to more 
sensual interfaces than screen and 
offers new aesthetic qualities. 16

The established interface of a clock 
was totally removed and replaced 
by a mechanism that produced the 
incidental sound of mealtimes. I had 
removed the clock and left the cuckoo. 
The clock was designed to be set 
through the simple act of pressing a 
button. The button recorded the time 
that it was pressed and then responded 
by activating the spoon mechanism 
exactly 24 hours later. To encompass 
all meals the simplest interface was 3 
switches, one for each meal. [fig. 25]

Within the clockness of the device 
I wanted to insert a ghost as a 
way to further destabilize its 
instrumentality. This was achieved 
through programming the device to 
randomly activate during the night; 

Figure 26. Spoon Bowl Clock
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Noam Toran’s work involves the 
creation of intricate narratives 
developed as a means to reflect upon 
the interrelations of cinema, literature, 
history, design and memory. The works 
are most often exhibited as sculptures, 
films and installations.  

Accessories for Lonely Men is a 
collection of eight fictional products 
designed to alleviate loneliness after 
the departure or loss of a woman. 
The objects propose that most forms 
of human intimacy are crude enough 
in their physicality that they can be 
replicated with electronic objects, and 
are meant to question what we think we 
miss in a relationship; the individual or 
the generic traces they leave behind. à

 http://noamtoran.com/NT2009/bio/
à http://noamtoran.com/NT2009/
projects/accessories-for-lonely-men

Noam Toran

Heavy Breather.

Device that expels breath-like bursts 
of warm air, to be placed on the 
pillow while you drift off to sleep    

Shared Cigarette
Comes into its own after a solitary 
sex act. This device has two holes, one 
for the cigarette, and the other for 
exhaling smoke.  

Sheet Thief
Winds the the bedclothes up into a tube 
attached to the side of the bed. During 
the night the Sheet Thief winds the 
bedclothes up into the tube attached 
to the side of the bed. Once woken by 
the cold, the sleeper can pull the sheet 
out again and claim for himself.   ,   ,     All taken from: Anthony Dune, Fiona Raby. 2001. Design Noir: 

The Secret Life of Electronic Objects. Basel: August / Birkhuser. p.64
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this created the possibility of the clock 
idiosyncratically signalling that it was 
time for a midnight snack. [fig. 26] 
This allowed the device, which had 
already been made strange through 
metaphoric reduction, to occupy a 
playful space as well. My clock device 
brought to mind the objects designed 
by artist Noam Toran in his 2001 
series, “Accessories for Lonely Men”. 
Toran’s devices employed technology to 
highlight the absence of people, instead 
of the normative activity of masking the 
absence of people. 

The device titled Spoon Bowl Clock 
is not only a means to call one to 
a meal, but also had the ability to 
occupy domestic space as a mealtime 
companion robot. I see this as a 
machine to eat meals with, evoking 
an essence of separation through 
the simulated sound of someone 
else eating. This presented a poetic 
opposition to that of eating alone 
with other domestic devices. The 
clock offered the possibility of 
being distracted from loneliness by 
a situational noise. The Spoon Bowl 
Clock device created a wistful space 
that allowed one to dream of missing 
people. 

No longer just a mechanism that 
silently operates as instrumental 
technology, in this chapter the machine 
has been reconfigured. The vague 
edges of embodiment that these 
machines present also raise questions 
that they do not attempt to answer. 
Through various enabling procedures 
of translocation, auto-generation, 
humour, and play a critical dialogue 
is established that discusses the 
incursion of technology in to quotidian 
life. My investigations originated 
in a gallery experience and moved 
inexorably toward the domestic as 
it offered a more engaged space 
for propositional design. To achieve 
this I have explored the relationship 
between sound and hybrid objects. 
This has led me to find evocative ways 
to communicate. Progressing from 
the personal, I have begun to research 
how relationships with technology 
can be explored through poetic and 
metaphoric relationships. 

As a physical avatar of technology, 
these machines of reverie have probed 
new ways of generating experiences 
between people and technology. This 
has been a journey of many transits. 
I have had to consider the gamut; 
from the wrangling of machine and 
technology, to being wrangled by 
machine and technology, as observed 
in the works of Tinguely through to 
Garner and Dunne. From the situations 
of improbable designs as observed 
in Chindogu, to Toran’s objects that 
speak of the absence of people. In all 
cases, the objects produced have been 
explorations of people’s relationships 
to technology through an estrangement 
of the machine.

The devices that I have made are, in 
reflection, explorations of how sound 
can provide a phenomenological turn 
within a domestic context. I have come 
to realise that normally unnoticed 
sounds have the potential to unlock 
deeper, richer narratives within 
domestic technology. 

What has become important to my 
research is the exploration of sound. 
The sounds I have explored have been 
small unassuming background murmurs. 
Bringing them to the fore through 
machines of reverie these sounds 
have phenomenological transformed, 
producing a poetic register within the 
viewer. 

A machine that makes the background 
foreground is a machine that opens 
a means to look beyond instrumental 
understanding. This role-reversal 
produces a poetic turn, highlighting the 
everyday, making the ordinary, extra-
ordinary.

Using domestic technology to focus 
on the invisible and quotidian not 
only calls into question the role of 
technology, but also our relationship 
to it, challenging us to consider the 
barriers created by technology in the 
domestic environment.  
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Figure 27. Knitting machine. Last iteration for final exhibition 2013.
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Defamiliarizing expected behaviours 
from domestic technologies Spoon 
Bowl Clock, like Knitting Machine, also 
proved to be evocative for viewers. 
Both were imbued with the melancholy 
of lonely machines, like the reflective 
surfaces of my personal experience. 
Although these machines presented 
a poetic space between object and 
viewer, I was concerned with the depth 
of their interactivity. Whilst Knitting 
Machine had the ability to know if 
there was a presence in the room and 
Spoon Bowl Clock had the ability to call 
someone into a room, I was unsure of 
this being sufficient?  In addressing this 
potential limitation it became apparent 
that I had not sought to construct a 
personal working definition of what I 
meant by interactivity.

Defining Interaction

Edward Downes and Sally McMillan 
define electronic interactivity from a 
sociological understanding as being 
a series of adaptive behaviours and 
actions between two or more people in 
relationship to each other.

Their concluding discussion on 
interactivity defines the Spoon Bowl 
Clock as interactive design. They write,

[…] interactivity occurs even when the 
direction of communication is more one 
way than two way, then the participant 
has relatively little control, and so on.1

They go on to suggest that, ‘the 
communication environment creates 
a sense of place’ and ‘participants find 
the communication to be responsive’, 
this further defined the device as 
an interactive object through its 
evocative nature. Looking back at my 
exhibition, Node( ) I reflected that it 
had created a greater sense of place, 
but its performance in a clinical gallery 
space seemed too far removed from 
the domestic context. Spoon Bowl 
Clock lacked haptic interaction, as a 
readymade assemblage, it was not 
designed to be responsive to physical 

1. Edward J. Downes and Sally McMillan. “Defining 
Interactivity: A qualitative identification of key 
dimensions,” (2000): 173, accessed October 10, 2013, 
http://nms.sagepub.com/content/2/2/157.full.pdf+html.

picking up or handling like a remote 
control, cordless phone, or gaming 
controller. From these observations it 
became clear that there was a space in 
between that needed exploration, the 
handheld evocative-interactive device 
that participated in the creation of a 
domestic place.

Exegesis_Final_2015.indb   42 14/07/15   11:57 am



43

Birdcube

In returning to Node( ) I was reminded 
that the emergent and generative act 
of rolling a dice was rewarding, in that 
it occurred with very little thinking. The 
luck associated with the rolling of a 
dice in this instance was not linked with 
competition. Luck in this activity was 
associated with surprise, and it became 
a logical progression to construct a dice 
like device that accommodated multiple 
bird sounds. [fig. 27] The idea, however, 
was easier to manifest than to produce. 
[fig. 28]

At that stage, my understanding of 
microprocessor technology was rather 
limited, yet I did manage to create a 
cube device that when any particular 
face was up a corresponding bird 
song, represented by an icon, would 
be played. It was my intension that the 
device to be as free of rules as possible 
so that the whole object was one simple 
interface. What I wanted to achieve was 
a complete ease of use in the same way 
that a simple six sided dice needs no 
instruction, an object with an absence 
of buttons and switches. [fig. 29]

Birdcube was a successful and 
evocative object, however, during 
testing the device would sometimes 
activate the wrong bird-song. This fault 
was a surprise to me as the error was 
intermittent and could not be isolated 
or remedied. The cube had a playful feel 
to it, when the cube misbehaved and 
did not follow its programmed logic; it 
elicited curiosity instead of frustration. 
[fig. 30] Through its random behaviour 
it had inadvertently produced exactly 
what I had been looking for - surprise 
and wonder.

Figure 28 Initial sketch of the Birdcube device. Figure 29. Components in the device. Clockwise from 
upper left: 9 volt battery, micro switch, Arduino processor, 
orientation sensor, speaker, amplifier circuit, MP3 player.

Orientation sensor. Rapid prototyped cube with spherical 
hollow. Inside a ball-bearing is contained, and given any 
orientation acts as a bridge, closing the open contact, 
thus forming a switch.

Inside of the Birdcube device. In the far corner of the 
ground plane is the orientation sensor. See next image 
for explanation. 
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Figure 30. Birdcube.
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2. Daniel Braithwaite, “To what extent is the relationship 
between innovation in academia and industry preventing 
Anthony Dunne’s ‘post optimal object’ from entering the 
mainstream of consumer culture,” (Thesis, Interactive 
Media, London College of Communication, London, 
2008), 5.  

and aesthetics of the object became 
an essential tenet of my design. Digital 
experience designer Daniel Braithwaite 
defined the parameters of Dunne’s Post 
Optimal Object in these terms:

Technology (is) embedded in familiar 
objects, which provides a “transparent” 
interface.[…] The object is as much 
about its playfulness or quirkiness 
as its functionality or performance. 
[…]Despite the fact they incorporate 
technology, in post-optimal objects 
the technology is never the focus or 
“raison d’�tre” of the product, they 
could be said to be “anti-technology”. 2

I wanted the interface to be the whole 
device and not an electronic economy 
of buttons and mental modes of 
technical navigation. Moreover, what 
the present work elucidated to me was 
not only the need for the technology 
to be hidden within the object, but the 
object itself to be ambient.  

Another common reaction when used 
was to keep it in the hand so that 
the rocking and rotation of it would 
produce a variety of sounds. In these 
instances the user would be inspired 
to act in a gestural way with the cube, 
forming a relationship much like a 
conductor. There were, however, a 
number of shortcomings to the device 
that I wanted to address.

1. The size. I felt that a cube 80mm to 
each side was too big, but the internal 
workings could not be miniaturized 
any further given the current use of an 
Arduino micro controller, a MP3 player, 
an amplifier, custom made orientation 
sensor, speakers, and a power source.

2. The power source. The Birdcube 
device was very power hungry. A 9 volt 
battery would last for only a few days. 
Using the device was an expense and 
created little affordance for use.

3. The materiality of the object. The 
prototype was encased in 4 mm laser-
cut Perspex. The unit itself felt fragile 
and cheap.

4. The sound quality could not fill a 
room and create a sense of place that 
would not induce in the  user a state of 
reverie. 

5. One unit was not enough. I wanted 
to produce a series of these cubes 
so that the idea of play extended 
beyond the object itself and became a 
compositional device, which to me felt 
very resonant with the aleatoric musical 
practices of Mozart and Bach. The other 
cubes might not be bird song but could 
instead be other environmental sounds. 

Such as:

 +People

 +Water systems

 +Weather

 +Seasons

 +Machines

 +Animals

6.  Having the icons of the birds was 
not necessary, or at least the way that I 
had prototyped them seemed to create 
a plastic and gimmicky feel, I had not 
intended. 

Like Garner, I saw no issue with the 
gizmo as a critical device, however, 
in my attempts to address the post-
instrumental / post-optimal object, I 
had sought to follow Dunne’s model.  
Dunne’s assertion that functionality 
should be hidden so that the focus 
could rest on the metaphysics, poetry 
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The concept of presence therefore, 
is not within the technology of 
the object, but rather a generated 
affect of the device. The electronic 
interaction becomes less about the 
instrumental if the interaction provides 
a phenomenological fore grounding of 
the evocative and the ambient. Shifting 
the object from one of utility to a 
device that can enable dreaming.

In addressing the fourth and fifth 
reflections on the Birdcube the 
question then arose; how could this 
evocative and ambient positioning be 
achieved within the next iteration of 
the design? The answer came through 
my reflection on how the domestic 
technologies of television and radio are 
often used as a background, removing 
silence from living spaces. What 
interested me most in this was the act 
of denial taking place, that of turning 
on a device and then not paying direct 
attention to it. The device becoming 
a means to produce a environmental 
soundscape, filling a psychological 
void, the desire for company.3 The use 
of domestic technology to remove 
emptiness, does not ensure the device 
functions beyond the instrumental, 
rather it becomes an instrument in the 
removal of ‘aloneness’. 

3. See also http://boards.hellobee.com/topic/do-you-ever-
turn-the-tv-on-for-background-noise http://www.alz.
co.uk/icaniwill/library/radio-as-company-and-for-
music-memory, 

The electronic object can occupy an 
evocative space, a space that enables a 
contingent place for reverie. Birdcube 
was marginally successful at this, in 
that it generated the tracery of a forest, 
however, it could only play one type of 
call at a time. In comparison, the Node( ) 
exhibition had the potential to play 
many calls at once. It occurred to me 
that the cube was at risk of sounding 
more like a digital pet in its singular 
voice, and the sound generated by the 
cube was far inferior in terms of quality 
and volume. 

Whilst contemplating the use of digital 
sounds in domestic spaces I began to 
consider the home stereo. The stereo is 
the predominant means of providing an 
encompassing soundscape within the 
abode, whether for listening to music, 
or to assist in the provision of home 
theatre experiences. 

This led me in the next iteration of the 
Birdcube device. As a means to address 
the quality and constraints of the 
device I decided on the development 
of a secondary unit. This unit operated 
as a base station and contained 
the means for sound storage and 
reproduction. This freed the cube from 
the responsibilities and fragilities of 
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No No No No

Yes

YesYesYesYes

Face 1? Face 2? Face 3? Face 4? Face 5?

Yes

Figure 31. Birdcube programming process map.

The fundamental shape of the 
user interface is a cube, each external face 
length being 50mm. Although drawn with 
sharp edges the cube form itself has slightly 
rounded corners to be more pleasing in the 
hand. The cubes are constructed from a light 
wood. Currently American oak is being used. 
The form is being cut by a CNC router from a 
STL file made in Solid Works.

The cube is milled as two separate parts that 
press fit together. The Join is currently evenly 
spilt between the parts. Other ratios should 
be considered. After milling it is hoped that a 
significant amount of wood will be moved. If 
possible a 3mm wall thickness would be 
desirable. The Join is a lap join. See below for 
a detail drawing.

In all there are 6 cubes. It has been 
considered that icons be set in each of the 
faces, currently it is though that the 
anonymous nature of the blank faces hold a 
greater potential for wonder and surprise with 
the device. Currently for the sake of clarity 
they shall be given face names, and will be 
inscribed with icons. 

On each of the cubes there is always 1 face 
that has a small x symbol in its centre. This 
means off. The remaining faces on all of the 
boxes are an array of symbols that relate to a 
collection of ambient sounds. When a cube is 
rotated so that it has a non-x icon pointing 
face up, that sound will become activated.
Each of the cubes carry a small amount of 
electronics and a rechargeable power source. 
The power is supplied by a Lithium-Polymer 
battery. The battery charge cycle is controlled 
by a small micro-USB charge board. 

From the power there is custom made micro 
controller the has connected to it a 3 axis 
accelerometer. The accelerometer can 
register the alignment of each of the 6 faces 
of the cube by sensing the X, Y, and Z vectors 
of the pull of gravity of the sensor on the chip. 
Each of the vectors can store a positive and 
negative number. 

The sensor sends its 3 values to the micro 
controller, which in turn, transmits to the data 
using RF transceivers (send and receive small 
radio communication chip sets). 

Before the information is transmitted, there is 
a small calculation of which face is up. This is 
calculated by a simple truth table of the X, Y, 
and Z vectors of gravitation force registered 
by the sensor.

There are two known ways of doing this. The 
first is to transmit the new value every time 
accelerometer registers a sudden change in 
direction. The second method of transmitting 
the information (of which face is up) is by the 
cube being questioned if it has been moved, 
and if so which face is up. This happens for 
all cubes.

Each of the cubes 5 individual icons/faces 
combine together to a 600 possible 
outcomes. The combinations are sent to a 
secondary unit which is the playback device 
for the generated sound-scapes. Current 
conception of the unit is that is occupies a 
space very similar to that of a component 
from a hi-fi stereo system. As it is intended to 
connect to such as a means to amplify the 
transmitted and composed sound-scapes. 

 Parts list:

A 3.6 volt Lithium Polymer Battery 850 mAh
B Micro USB Lipo Charger
C Arduino Mini series 04
D RFM22B SMD Wireless Transceiver or similar
E Triple Axis Accelerometer 

Approximate to scale
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Ambicubes

For the cubes to be totally autonomous as 
intended there needs to be a docking method 
for charging. The power control circuit has a 
mini USB connector which will act as the 
female connector. A matching male connector 
will act as the connector to a 5 volt power 
supply from the top side of the player unit. 

Initially, research was conducted into the 
viability of induction (contactless) charging 
but as both the cubes and player unit used 
radio communication, the interference would 
pose to great a problem. Also the magnetic 
field created could also harm the digital 
storage of the player unit. 

As an attempt to keep the cube as free of 
unnecessary detail, the x icon on the cube 
could be forfeited for the detail of the female 
USB connector. The signification of not 
playing sound would be lost, the connector 
could be incorporated into other symbols that 
communicate a similar message of not 
playing sound, or being within a state of 
inactivity.  

To maintain as clean a line as possible with 
the player carapace the male connectors it is 
seen cannot protrude above the horizon of 
the top surface. It is therefore necessary to 
use CNC routing to create recesses for the 
cubes on the top surface. 

The depth of the routing has a possible 
advantage of acting as a guide for the 
docking together of the charge connectors. 
When the cube is in the docking position for 
charging the cube will (logically) not play 
audio. The charging for the cube will continue 
if the player unit is not turned on.

If the charge controller has a full charge LED 
(hopefully a RGB multi-state LED), this visual 
feedback can become manifest on the 
surface of the cube by using optical fibre. 
This has an advantage of being discrete and 
very flush with the surface.
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Figure 32. Second development of the cube component. 
This iteration included the following parts: 
A Rechargable lithium battery 
B Battery charging circuit 
C Microcontroller 
D Wireless transmitter 
E Accelerometer.
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audio playback and fidelity. The means 
to which the base station could connect 
to a stereo was through the common 
RCA connectors of home audio. Also 
included in this unit was the ability 
to connect to amplified multimedia 
speakers as a means to accommodate 
for the absences of home stereo 
systems. 

I designed the new cubes to function 
as an interface, communicating to 
the base unit. The cube’s internal 
electronics were redeveloped allowing 
a much smaller microprocessor, an 
electronic accelerometer, a wireless 
transceiver, rechargeable batteries, and 
an induction charger. These cubes could 
now wirelessly communicate to a base 
station, informing the station, which 
sound to play. [figs. 31, 32, 33] 

A significant leap in technology enabled 
a smaller cube controller, providing the 
functions of wireless recharging and 
communication. The miniaturization 
of the electronics led to the reduction 
of the cubes’ scale. Returning my 
focus to the exterior of the cubes, 
the importance of the materiality of 
the cubes became apparent, as the 
physicality of the device would ensure 
the work did not devolve into a sound 
only installation. 

It seemed to me that, as well as 
providing a technical (hidden) means 
to communicate to the base unit, there 
was a need to communicate through 
the crafting of the cubes. I wanted 
Birdcube2 to fit pleasantly in the hand 
to ensure a haptic relationship would 
develop with the device. To achieve 
this, I concentrated on the design of 
their materiality, concentrating on the 
quality of finish and their shape. The 
physicality of the cubes provide the cue 
to pick up and turn the device, thereby, 
becoming involved with the experience. 
The manipulation and rotation of the 
cubes creates a gestural interface 
that directs the composition of the 
sound montage, by turning in the hand, 
reoriented in passing, or by whimsical 
stacking at a dinner table as objects 
involved in social gatherings. 

Birdcube2’s interface is similar to 
that of a dice, or a child’s building 
blocks providing a resonance with 
known play structures. [fig 31] As a 
visual interface, the way finding of 
the cubes has been reduced to its 
bare minimum, removing it from the 
single user paradigm of the original 
Birdcube. Unlike most interactive 
devices found in the domestic realm 
(remote controls, laptops, cell phones) 
it is able to have its interface used 
by up to six people at a time, each 
with equal input. Every cube is able to 
operate and communicate to the base 
station independent of the other cubes. 
Birdcube2 is an interface that operates:

 +At a playful register 

 +Is collaborative

 +Is free of technological language

 +Contains elements of surprise 
mystery and wonder in the 
relationship of the blank faces and 
associated audio playback.  

Figure 33. Third iteration of the cube 
component. This iteration included the 
following parts: 
A Rechargable lithium battery 
B Charge controller 
C Wixel microcontroller with built in 
transceiver and piggy-backed accelerometer.  
D Induction charger

Figure 34. Reverse side of the Wixel with 
accelerometer 
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Michael Forrester - Affect, Imagery and 
the Significance of Sound Memory

We hear sounds as events but at the same time many 
of the sounds we hear conjure up particular memories, 
associations and images of significant moments in 
the past. There is a particular kind of relationship 
between certain sounds we hear and their significance 
in our lives. Developing insights into the social 
significance of sounds outlined by Ferrington (1995), 
Thorn (1998) points to the ‘marking’ significance 
that some sounds can have in our daily life. The 
associations of sounds made by people accomplish 
what he calls the ‘marking off’ of social boundaries in 
everyday life, constituting a largely unremarked part 
of our soundscape, or to give some examples of such 
‘sound marks’ provided by one of his respondents,

+ “dad’s razor being scraped night and  
    morning, giving me a sense of security”,
+ “the sound of the key in the front-door meaning  
    dad was home and everything was all right”,
+ “the sound of family moving about the house  
    after I’d gone to bed giving me a sense of  
    security and belonging” (Ferrington 1995:23)

Such references to notions of security are good 
examples of the deeply emotional and personal 
associations that people give in response to 
questions about the significance of sound. As a 
further investigation of such associations, in a 
recent pilot study of the relationship between 
sounds and affect (Forrester, 1998), I asked students 
attending a University class in England what kind 
of emotional responses they have to particularly 
significant sound marks. Their responses included,

Example 1: “ The sound of a recorder when I hear it 
now I get images of myself and old school friends 
practising in our music room I feel the whole presence 
of the school and that era at that time. I can actually 
feel what it was like to be 8 years old again”.

Example 2: “ The sound of a lawnmower in the 
summer somewhere in the distance. Brings back 
memories of the summers playing in the garden and 
staying out as long as possible at our cottage.”

Example 3: “Piano music my sister and I trying to get 
our practice done so that we could go out and play.”

Example 4: “Cross-channel car ferry horn. This 
meant great excitement at going on holiday, the 
start of an adventure, or feelings of safety and 
comfort on the way home after the adventure”.

Example 5: “Grandfather’s clock making a noise every 
hour. Whenever I heard it I was filled with joy that 
I was there. Usually happened in the morning”

Example 6: “Parent’s arguing emotional worry and 
stress. School bell pleased happy time to go.

Example 7: “Noises of children playing at playtime 
in school associate this with fun..Conflicting music 
and speech from the radio. My three older brothers 
all liked different music, my mother listened to radio 
4 and my father watched television. A cacophonous 
sound, indicative of my family being all together”

Example 8: “A train whistle steam train noises were 
very exciting. Reminds me of playing very freely in 
our ‘garden’ and was closely involved in our fantasy 
games, e.g. train could be bringing ‘Cowboys’”.

Taken from:Forrester, Michael A. 2013. Auditory 
Perception and Sound as Event: Theorising Sound 
Imagery in Psychology. Kent University 2000 [cited 30 
September 2013 2013]. Available from http://www.kent.
ac.uk/arts/sound-journal/forrester001.html. Section 6.
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Sound and Embodiment

Having the base station connected 
to a home audio system allowed the 
compositions to be played back at 
a higher quality. Clarity of sound 
reproduction is important as the 
fidelity of individual sounds has a 
direct relationship to the depth of 
meaning / association created by the 
listener, or participant. Psychologist 
Michael Forrester classifies auditory 
experience as; having a sense of 
embodiment and presence, which are 
central to a perceptual experience. He 
writes:

While vision is an object world, 
sound is an event world. Auditory 
experience is always of a flow of sound, 
constant at times, rising or falling in 
intensity, noticeable when absent or 
excessive, but never truly ‘silent’.4

This experience is one that is rich 
in connotative value and personal 
experience. It is a direct way to initiate 
a space for narrative relationships. 

We perceive sound as event and through 
sound we can relive earlier associations 
and feelings, good, bad and indifferent. 
Sounds can act as signifiers for 
conscious and unconscious meanings. 5

Early sound and film theorist Bela 
Balazs considers the acoustic 
landscape a vital part of the 
construction of a film. Balzas suggests 
that sound has a greater communicative 
power than a lyrical poem.

speech beyond human speech, all 
that speaks to us with the vast 
conversational powers of life and 
incessantly influences and directs our 
thoughts and emotions […]From the 
muttering of the sea to the din of a 
great city, from the roar of machinery 
to the gentle patter of autumn rain on a 
windowpane, all are recognisable in an 
instant given the richness of our imagery 
associations and rememberings . 6

The evocative potential of acoustic 
quotidian sounds had been previously 
tested with success. The potential 
of the Birdcube2 device was the 
exploration of a variety of sounds, 
enabled by multiple recordings 
encompassing everyday situations. The 
intention of Birdcube2 is to operate as 
an auditory montage machine creating 
domestic spaces for dreaming. [fig. 34]
The dream-space is derived, initially, 
from our individual perceptions of 
sounds. The space for dreaming can be 
expanded in a social context through 
the users entering into a conversation 

concerning the meanings and stories 
created by the compositions. This 
accentuation of the domestic space 
through electronic interaction offers an 
opportunity for performative narrative 
combined with the possibility of 
sharing, or collaboratively engaging in 
the interface. 

4. Michael A. Forrester, “Auditory Perception and Sound 
as Event: Theorising Sound Imagery in Psychology,” 
Kent University (2000): section 3.5, accessed September 
30, 2013, http://www.kent.ac.uk/arts/sound-journal/
forrester001.html. 

5. Michael A. Forrester, “Auditory Perception and Sound 
as Event: Theorising Sound Imagery in Psychology,” 
section 6.3

6. Michael A. Forrester, “Auditory Perception and Sound 
as Event: Theorising Sound Imagery in Psychology,” 
section 5.2.

Figure 35. Visualisation of the final Birdcube2 device.
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The Digital Wedge

Birdcube2 offers a playful, 
collaborative interface and addresses, 
that which I see as, a problem with 
interactive experiences. Downes 
and McMillan offer a definition of 
interactivity in a domestic space, 
which foreshadows an individual 
experience, saturated enough to erode 
the presence of other people to that of 
insignificance. 7 

In the MIT publication Shaping Things, 
writer Bruce Sterling’s forecasts a 
definition of an electronic object 
beyond that of the gizmo; called the 
Spime.8 These propose an artefact 
that digitally has a greater value in 
the measurement of its use than the 
use itself. This value-by-tracking 
prognostication offers insight into 
the most popular mode of domestic 
interaction: social networking.

“SPIMES” are manufactured objects 
whose informational support is so 
overwhelmingly extensive and rich 
that they are regarded as material 
instantiations of an immaterial system. 
SPIMES begin and end as data. They 
are designed on screens, fabricated 
by digital means, and precisely 
tracked through space and time 
throughout their earthly sojourn. 9 

This description of interactivity offers 
a view of the domestic as a backdrop 
that isolates the user, through 
presence. Both social and networked 
interaction fit within this definition of 
SPIME and ironically, as these devices 
bring people closer together in a global 
sense, they simultaneously present 
a significant risk of accentuating 
feelings of loneliness. Agents of 
electronic social networking, cellular 
communication, and web browsing 
create, what I consider, a hyper-fore 
grounding, in that they act as a digital 
wedge between people occupying the 
same domestic environment. 

Sherry Turkle in her September 2012 
Ted Talk entitled ‘Connected but 
Alone’ articulates this concern, and 
its extension toward the sociological 
conception of interaction,

Human relationships are rich and they’re 
messy and they’re demanding. And we 
clean them up with technology. And 
when we do, one of the things that can 
happen is that we sacrifice conversation 
for mere connection. We short-change 
ourselves. And over time, we seem to 
forget this, or we seem to stop caring. 10

The ease of use and gratification 
from online interaction can become a 
means to pull us from the tasks of the 
everyday: creating instead, potentially, 
vicarious experiences. This interactive 
experience acts as a digital fix that 
divides the user from experiences 
obtained from human effort and 
human-to-human interaction within a 
shared domestic environment.

7.   A Google search of the phrase “My partner spends 
too much time on Facebook” yielded 62,700 entries 
in a 24-hour period dated September 8, 2013. See also, 
https://www.google.co.nz/search?q=domestic+isolation
+due+to+social+networking&oq=domestic+isolation+
due+to+social+networking&aqs=chrome..69i57.13345j
0&sourceid=chrome&ie=UTF-8#q=my+partner+spen
ds+too+much+time+on+facebook&tbas=0&tbs=qdr:d 

8.  Bruce Sterling, Shaping Things (Boston: MIT Press, 
2005), 11. 

9. Sterling, Bruce. 2005. Shaping Things. Boston: MIT 
Press. p.11.

10. Sherry Turkle, “Connected but Alone,” Ted 2012, 
accessed cited March 3 2013, http://www.ted.com/
talks/sherry_turkle_alone_together.html. 
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The fundamental shape of the 
user interface is a cube, each external face 
length being 50mm. Although drawn with 
sharp edges the cube form itself has slightly 
rounded corners to be more pleasing in the 
hand. The cubes are constructed from a light 
wood. Currently American oak is being used. 
The form is being cut by a CNC router from a 
STL file made in Solid Works.

The cube is milled as two separate parts that 
press fit together. The Join is currently evenly 
spilt between the parts. Other ratios should 
be considered. After milling it is hoped that a 
significant amount of wood will be moved. If 
possible a 3mm wall thickness would be 
desirable. The Join is a lap join. See below for 
a detail drawing.

In all there are 6 cubes. It has been 
considered that icons be set in each of the 
faces, currently it is though that the 
anonymous nature of the blank faces hold a 
greater potential for wonder and surprise with 
the device. Currently for the sake of clarity 
they shall be given face names, and will be 
inscribed with icons. 

On each of the cubes there is always 1 face 
that has a small x symbol in its centre. This 
means off. The remaining faces on all of the 
boxes are an array of symbols that relate to a 
collection of ambient sounds. When a cube is 
rotated so that it has a non-x icon pointing 
face up, that sound will become activated.
Each of the cubes carry a small amount of 
electronics and a rechargeable power source. 
The power is supplied by a Lithium-Polymer 
battery. The battery charge cycle is controlled 
by a small micro-USB charge board. 

From the power there is custom made micro 
controller the has connected to it a 3 axis 
accelerometer. The accelerometer can 
register the alignment of each of the 6 faces 
of the cube by sensing the X, Y, and Z vectors 
of the pull of gravity of the sensor on the chip. 
Each of the vectors can store a positive and 
negative number. 

The sensor sends its 3 values to the micro 
controller, which in turn, transmits to the data 
using RF transceivers (send and receive small 
radio communication chip sets). 

Before the information is transmitted, there is 
a small calculation of which face is up. This is 
calculated by a simple truth table of the X, Y, 
and Z vectors of gravitation force registered 
by the sensor.

There are two known ways of doing this. The 
first is to transmit the new value every time 
accelerometer registers a sudden change in 
direction. The second method of transmitting 
the information (of which face is up) is by the 
cube being questioned if it has been moved, 
and if so which face is up. This happens for 
all cubes.

Each of the cubes 5 individual icons/faces 
combine together to a 600 possible 
outcomes. The combinations are sent to a 
secondary unit which is the playback device 
for the generated sound-scapes. Current 
conception of the unit is that is occupies a 
space very similar to that of a component 
from a hi-fi stereo system. As it is intended to 
connect to such as a means to amplify the 
transmitted and composed sound-scapes. 

 Parts list:

A 3.6 volt Lithium Polymer Battery 850 mAh
B Micro USB Lipo Charger
C Arduino Mini series 04
D RFM22B SMD Wireless Transceiver or similar
E Triple Axis Accelerometer 

Approximate to scale
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For the cubes to be totally autonomous as 
intended there needs to be a docking method 
for charging. The power control circuit has a 
mini USB connector which will act as the 
female connector. A matching male connector 
will act as the connector to a 5 volt power 
supply from the top side of the player unit. 

Initially, research was conducted into the 
viability of induction (contactless) charging 
but as both the cubes and player unit used 
radio communication, the interference would 
pose to great a problem. Also the magnetic 
field created could also harm the digital 
storage of the player unit. 

As an attempt to keep the cube as free of 
unnecessary detail, the x icon on the cube 
could be forfeited for the detail of the female 
USB connector. The signification of not 
playing sound would be lost, the connector 
could be incorporated into other symbols that 
communicate a similar message of not 
playing sound, or being within a state of 
inactivity.  

To maintain as clean a line as possible with 
the player carapace the male connectors it is 
seen cannot protrude above the horizon of 
the top surface. It is therefore necessary to 
use CNC routing to create recesses for the 
cubes on the top surface. 

The depth of the routing has a possible 
advantage of acting as a guide for the 
docking together of the charge connectors. 
When the cube is in the docking position for 
charging the cube will (logically) not play 
audio. The charging for the cube will continue 
if the player unit is not turned on.

If the charge controller has a full charge LED 
(hopefully a RGB multi-state LED), this visual 
feedback can become manifest on the 
surface of the cube by using optical fibre. 
This has an advantage of being discrete and 
very flush with the surface.
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Cube:
Logic map of how the new iteration 
of the  Birdcube interface controller 
would operate as a way to understand 
the programming requirements.

Each cube would be aware of 
which cube it was (node number), 
which of its faces was orientated 
up and to communicate that 
information to the base unit . 

If the cube was on face x then a 
message would be send to fade the 
music to silence over a 2 second period.

Base Station:
The base station receives the 
six signals from the cubes.The 
base station receives the cube 
identification and which side is up. 

The base station runs a program 
that uses the Pygame SDK  to 
control the playback and cross-
fading of the individual sounds. 
This program operates within a 
custom Linux operating system. 
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Standing Reserve

To address the positive and negative 
potential of electronic interaction, 
and the nature of technology I turned 
to philosopher Martin Heidegger’s 
‘The Question Concerning Technology’, 
Heidegger states that the etymological 
root of the word technology originates 
in the Latin word ‘instrumentum’ 
(referring to an instrument to get things 
done). Heidegger goes on to describe 
technology as a ‘standing reserve’ of 
resources for human purposes. This 
standing reserve can create situations 
where Western society has no ability to 
escape technology. 

Thus when man, investigating, 
observing, ensnares nature as an area 
of his own conceiving, he has already 
been claimed by a way of revealing that 
challenges him to approach nature as an 
object of research, until even the object 
disappears into the objectlessness 
of standing-reserve. Modern 
technology as an ordering revealing 
is, then, no merely human doing. 11

At the heart of modern technology 
Heidegger considers the inescapable 
nature of a consumptive-technological 
systems, as a kind of “enframing”. 

This enframing can be challenged 
by our response to technology, and 
we are free to determine the scope 
of this challenge depending on our 
understanding of technology. 

We can use technical devices, and 
yet with the proper use also keep 
ourselves so free of them, that we 
may let go of them at any time…. 
We can affirm the unavoidable use 
of technical devices, and also deny 
them the right to dominate us, and so 
to warp, confuse, and lay waste our 
nature…. I would call this comportment 
toward technology which expresses 
“yes” and at the same time “no,”...12  

The standing reserve and the SPIME 
intersect, pulling human social 
experience into a direct and traceable 
resource for the purposes of electronic 
marketing. To me, this represents more 
than a short-changing of domestic 
human-to-human contact. It is a 
dismissal of the domestic space, a 
means to obviate participants in 
real-time communication, and a 
dematerialization of self. 

11. Heidegger, Martin. 1977. The Question Concerning 
Technology, and Other Essays. 5 ed. New York: Harper  
and Row, 19.

12. Godzinski, Ronal. 2005. (En)Framing Heidegger’s   
 Philosophy of Technology. Essays in Philosophy 6 (1).
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Poetic Collaboration

The second iteration of Birdcube 
sought to address this enframing of the 
user as standing reserve. Heidegger 
states that there is also an opportunity 
to enter into a constantly critical, 
constantly questioning relationship 
with technology. My questioning of 
technology was not solely found in 
Braithwaite’s approach to the interface, 
but to also in my exploration of how the 
service of electronic interaction could 
be made physically collaborative, and 
rule free, so that the user is engaged 
in an experience, however, the origins 
key parts of the experience remain 
as background as possible within a 
technological sense. 

The multiple cube interface of the 
Birdcube2 device provided a means 
to create a compositional soundscape 
of high fidelity with any number of 
people, as the were now six cubes to 
create a soundscape. The device in this 
instance began to operate as either an 
auditory version of exquisite corpse or 
a narrative montage machine. Either 
way Birdcube2 provided a sizable 
canvass of experience as there were 
over fifteen thousand composition 
possibilities (5 x 5 x 5 x 5 x 5 x 5). This 

surprising-poetic usage of technology 
in the domestic environment follows 
Heidegger’s suggestion of how to 
question technologies potential to 
dominate. 

Art’s relationship with the world 
is, in Heidegger’s view, different 
from technology’s in that art is less 
concerned with measuring, classifying, 
and exploiting the resources of the 
world than it is with taking part in 
the process of coming-to-being and 
revealing those that characterize an 
evocative experience. 

Given that the  (westernized) 
contemporary domestic environment is 
saturated with electronic technologies, 
the task at hand was to understand 
what it means for designs’ approach 
toward the technological / electronic 
within an understanding of enframing. 
Designing an electronic object for the 
domestic sphere, is therefore a valid 
locus for interactive advancement, also 
it could be argued that the domestic 
space requires an infusion of the poetic 
as a means to retard the incursion of 
humanity as standing reserve. 

In reflection, what Heidegger 
seemed to be suggesting is that 
more of the artist and poet’s vision 
should intermingle with our view of 
technology. By doing so, technology 
and its subset, electronic interaction 
and its users can be guarded against 
the dangers of enframing, and enter 
into a free and constantly critical, 
relationship.
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Figure 36. Operational version of final Birdcube2 device.
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Conclusion
I have explored throughout my Masters, 
the invention of a range of electronic 
devices that introduced surprising or 
estranging effects into everyday life. 
To accomplish this, I have employed 
random generation, defamiliarization, 
and evocation.  These methods have 
facilitated my research into the 
design potential of poetic interaction 
in domestic space, exploring the 
production of new truths in our ongoing 
relationship with the electronic device. 

The purpose of creating the effects 
of surprise and wonder in the user, in 
relation to domestic electronic devices, 
is to raise a critical dialogue.

A dialogue, that attempts to relocate 
the intention of human and electronic 
interaction from the accustomed 
notions of achieving to that of being.

Initially, I employed random generation 
in order to engender the production of 
aesthetic artefacts with an element of 
surprise. However, I realised, quite early 

on, that randomly generating events, 
for their own sake, is limited. The main 
limitation, based on my design testing, 
was that it did not engage the users 
known experiences. Contextualization, 
of random generation, is essential 
to the creation of emergent and 
engrossing experiences.  

Understanding this flaw in my design 
process, led to my awareness of the 
importance of sound as a signature of 
personal experience. As sentient beings 
we exist in the centre of our own sound 
consciousness. The centring of sound 
– moving it from a universal noise to 
a personal memory, provided both 
tangible and intangible resonances. 
Recollections, returned to the moment 
through sound, formed the basis of a 
new schema for initiating interactive 
behaviours.

Exploring the socially positive effects 
of enkindling memories through 
electronic prompts from domestic 
devices, led me to the realisation that; 
the technical interface needed to 
be enveloped in the ambience of the 
whole device. This design feature is 
particularly significant in a domestic 
context, in order to emancipate the 
user from the bonds of their technical 
relationship: enabling new subjective 
relationships. 

Figure 37. Operational version of final Birdcube2 device.

Figure 38. Back view of the Birdcube2 device. Note the power switch on the rear.
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Through trialling, I have developed a 
shared interface; the final device, I have 
designed, functions as a collaborative 
composition machine. It creates an 
aural montage from the acoustics of 
quotidian existence. The object opens 
up both a personal space for dreaming, 
whilst concomitantly creating the 
latitude for interpersonal relationships 
to expand.

Fashioning a reversal of 
instrumentality, in that the shared 
interface can enable group experiences 
of reverie and wonder. 

Birdcube2 has opened a path of 
research into the design of interactive 
devices for the re-socialising of 
environments. Inter-subjective 
interaction is achieved through positive 
memories, enhanced by gestural and 
personalisable acoustic triggers.  I 
have identified the potential for 
the inclusion of these devices in the 
treatment of domestic (psychological) 
imbalance. 

As electronic interaction colonises 
domestic space through everyday 
technology, the embedded behaviours 
of the devices, provoke isolationist and 
somatic mannerisms in their users.  

Non-instrumental interaction 
provides new tools for dreaming, new 
relationships with technology, new 
understandings for domestic space.
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Figure 39. Operational version of final Birdcube2 device.
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Appendix 1:  
Research Proposal

Title

Chance to Change and Making Strange: 
The Surprising Aesthetics of Electronic 
Interaction 

Question

How can the role of electronic 
interaction in the domestic realm be 
designed to communicate beyond the 
instrumental?

Aims

The aim of this project is to create 
a range of physical (as opposed to 
virtual) electronic devices that can be 
inserted into everyday life in the realm 
of domestic spaces in order to produce 
surprising or estranging effects.  The 
idea is that these electronic objects 
will operate according to principles 
of generative random variability, 
that is to say, these objects will be 
programmed via digital means to 
‘behave’ in ways that produce new 
truths  to our relationship to electronic 
devices in domestic contexts.  Digital 
technology now allows a designer to 
do this – to create inanimate objects 
or devices that are programmed to 
function in random ways – and this will 
be the means by which surprising or 
defamiliarizing aesthetic effects will 
be generated.  The purpose of creating 
such effects is to raise a critical 
dialogue that attempts to relocate 
the intention of human/electronic 
interaction from the accustomed 
notions of ‘achieving’ (servitude) to that 
of ‘being’ (coexistence).

As a corollary, this project will also 
develop, more generally, an informed 
approach towards the application of 
principles of random variability in the 
interactions we engage in object design 
as a means to raise a crucial dialog with 
relationship of technology in domestic 
spaces.

Objectives

1.  To survey the existing body of 
knowledge around physical computing 
and ‘device art’.

2.  To survey the historical uses of 
artistic techniques such as surprise, 
wonder, and the defamiliarization of the 
prosaic or quotidian. 

3.  To investigate the principles of 
random variability – the history of 
such principles, and especially their 
utilization for aesthetic purposes (the 
provoking of perceptions of wonder 
and enchantment, for example). 

4. To generate useful insight into the 
rationales and production of physical 
digital objects and their roles within 
domestic environments.

5.  To develop a procedural framework 
(that is, develop code writing ability in 
a language that is specific to physical 
computing) from the findings of a 
survey of practices and procedures 
in generative art production for 
the purpose of discovering new 
possibilities for electronic devices.

6.  To explore how the possibilities of 
engendering new discussions within 
device interactions can be centred in 
the poetic and aesthetic, instead of the 
generic and task orientated (which is 
more usually the domain of electronic 
devices – they are for accomplishing 
tasks rather than for poetic purposes).

Theoretical Outcomes 

1. A thorough understanding of the 
three themes that drive this project: 
the creation of a body of device art, 
the principles of chance and random 
variability, and the defamiliarization of 
everyday life. 

Physical Outcomes:

1. The body of work: A body of 
artefacts – physical, electronic, 
domestic objects – that create effects 
of surprise and defamiliarization by 
means of unexpected random actions 
or behaviour. 

2. The written component: An 
reflective exegesis of the process 
undertaken and a critical reflection 
around the discovered potential of 
interaction in domestic spaces. 
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Rationale

The employment and exhibition 
of computers toward an aesthetic 
outcome in 1965 heralds the shift 
in computing away from outputting 
tangibility to that of expressive 
creating.  As Frank Dietrich writes in 
the essay Visual Intelligence: The First 
Decade of Computer Art (1965 – 1975) 

“For the first time computers 
became involved in an activity that 
had been the exclusive domain of 
humans; the act of creation”. 1

From the very outset, the terms 
‘emergence’ and ‘generative’ have been 
used in conjunction with this developing 
area of computer-based aesthetic 
creation.  This is because, to an 
unprecedented degree, computers now 
allow art to be directed by principles 
of chance and random variability. 
‘Emergence’ and ‘generative’ are terms 
that both refer to this sphere of chance 
and randomness.  Emergence is a word 
used to refer to any effect that is 
greater than the sum of its causes (for 
example, when a computer programme 
produces effects or results that cannot 
be anticipated by the values that were 
originally inputted – an effect ‘emerges’ 
unpredictably).  ‘Generative’ is the 
adjective applied to such processes 
– a “generative process” is one that is 

designed to independently ‘generate’ 
outcomes that can’t be anticipated.  
(See section on Definitions.)

Techniques of chance and randomness 
are not of course unknown in the history 
of art.  A famous example is Marcel 
Duchamp’s Three Standard Stoppages, 
a work based upon the random 
arrangements of dropped thread (the 
total length becoming the unit of a 
‘standard stop’).  The work questioned 
beliefs in standardisation and 
absolutes, and critiqued conventional 
notions of artistic intentionality–that 
an artwork must contain within it the 
expressive intentions of its creator. In 
this case, the actual creator of the work 
was not the stereotypically tortured 
artist expressing himself through his 
art, but rather pure chance.  This was 
emphasised in the sub-title of the work 
“Canned Chance”. 2 The act of generating 
art by dropping a one metre thread 
from a height of one metre exhibits 
a programmatic approach to the 
production of aesthetic outcomes, i.e. 
making art. 

This programmatic approach to 
aesthetic production using chance is 
the locus not only of historical arts 
and computer arts practitioners but 
is easily evident today. Within the 
canon of generative art images are 
often created out the repetition of 

simple elements numbering the tens 
of thousand. Spectacular patterns 
or designs that would have been 
painstaking and labour-intensive to 
produce in the past can now be drawn 
by a computer programme at the press 
of a key. Joshua Davis is a contemporary 
artist, designer and technologist who 
programmes computers to create such 
“unique compositions” 3

His programmed ‘machines’ are created 
not for themselves, but for the process 
of drawing itself. The central activity of 
production in these particular works is 
answering the call to create surprise, 
not reliable constant output. 

The programs draw themselves. I am 
in a constant state of surprise and 
discovery, because the program often 
compiles something I would never think 
of executing, or which would normally 
take me hours to create manually. 4 

There are two interesting issues in 
Davis’ practice.  Firstly Davis proposes 
that this way of art-making emphasises 
not the act of writing the computer 
program itself (i.e. not the act of 
creating the object), but rather the 
weeks that the artist spends living 
with the work, which, after all, has 
the capability to evolve and generate 
its own unpredictable effects.  All 
the artist or designer has to do after 

creating the program, is to hit the 
spacebar repeatedly: “Pressing the 
space bar, pressing the space bar, 
always waiting to capture that moment 
in time: the beautiful accident” . 5

The second thing that interests me here 
is what Davis describes as his “constant 
state of surprise and discovery”.  Davis 
doesn’t elaborate on this quality of 
surprise and discovery, but for another 
commentator, Gordon Monro, the 
aesthetic effect of surprise is key 
to any understanding of generative 
art.  For Monro, the affect of surprise 
and discovery occurs when “more will 
come out of a system than was put 
in”; this he calls emergence. Monro 
views emergence not as a by-product 
of Generative Art but is seen to be the 
“focus of the field’s collective desire”.6  
In his definition of Generative-Art 
Emergence Monro makes two central 
points, the firstly that:“The system 
surprises me in some way, even if 
I have complete knowledge of its 
construction.” 7 And secondly: “The 
observed behavior or output evokes 
feelings of surprise-wonder-mystery-
autonomy, even when we have complete 
knowledge of the construction of the 
system.” 8 Monro is saying that not 
everything that is generated by random 
processes is generative art.  Only 
when the surprise-wonder-mystery-
autonomy effects are produced does 

1. Dietrich, Frank. “Visual Intelligence: The First Decade 
of Computer at (1965 - 1975).” (Leonardo 19, no. 2 
1986): 159 - 69.

2. Roberts, Francis .“I Propose to Strain the Laws of Physics.” 
Art News 67, no. 8 (December 1968): 46–47, 62–64. 
Cited in, Dalia Judovitz, Unpacking Duchamp: Art in 
Transit (Los Angeles, University of California Press). 
Accessed October 12, 2013 http://publishing.cdlib.org/
ucpressebooks/view?docId=ft3w1005ft;brand=ucpress.

3. Grau, Oliver. 2007. Mediaarthistories. (Boston: 
Massachusetts Institute of Technology), 142

4. Grau, Oliver. 2007. Mediaarthistories. 142

5. Grau, Oliver. 2007. Mediaarthistories. 142

6. Monro, Gordon. “Emergence and Generative Art,”( 
Leonardo 42, no. 5 2009): 466.

7. Monro, Gordon. “Emergence and Generative Art,” 467.

8. Monro, Gordon. “Emergence and Generative Art,” 477.
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it count as generative art. It is the 
surprise-wonder-mystery-autonomy 
manifold that demarcates Generative 
Art practice, with such positioned 
as aesthetic values they become the 
separator of Generative Art from 
generative process.  

Effects of surprise and 
defamiliarization also play a large part 
in recent ‘device art’, and that is where 
the different strands of my project 
converge.  Electronic devices have so 
infiltrated everyday life that a designer 
with subversive or poetic aims can be 
very effective in creating an aesthetics 
of surprise or defamiliarization 
using specially created electronic 
devices.   Anthony Dunne, one of the 
most prominent theorists of device 
art of this sort, which aims to insert a 
poetic register into the ordinariness 
of everyday life. He proposes in 
Hertzian Tales electronic devices that 
employ design thinking not toward 
their appearance or functionality, but 
rather “through their strangeness, 
make visible some of the social and 
psychological mechanisms that shape 
aesthetic experiences of everyday life 
mediated by electronic products.”9 

Dunne’s aim is to create devices that 
provoke social contact rather than 
isolate, as is more usually the case 
with technology. A prime example of 
this is his “Tuneable Cities” project. 10  
Working from the concept that the car 
is an isolator from “cultural changes”11 
during transit, Dunne proposes a car 
radio that automatically tunes into 
baby monitors, illegal listening devices 
(bugs), naturally occurring atmosphere 
radio signals, animal tracking radio 
transmitters, and public utility radio 
stations. The upshot of such a radio 
receiver to Dunne is enhancing the 
experience of commuting as a “link 
its occupants to the environment 
rather than isolating them from it”. 12 
The application of design thinking is 
not in the appearance of the radio but 
as Dunne puts it, “the essence of this 
project is the re-engineering of a radio 
as design’s potential for subversion lies 
in the product’s function rather than its 
form”. 13

The success of Dunne’s work resides 
in the exploration on how electronic 
objects enrich our lives instead of 
impoverishing them. It is this creation 
of ‘beingness’ with electronic devices 
that is the untapped design potential. 
Gillian Crampton-Smith in her 
introduction of Hertzian Tales positions 
the design direction of Dunne as:

Dunne proposes an “aesthetics of 
use”: an aesthetics that, through 
the interactivity made possible by 
computing, seeks a developing and more 
nuanced cooperation with the object – 
a cooperation that, it is hoped, might 
enhance social contact and everyday 
experience. Such an aesthetics, clearly 
attends less to how an object looks, 
that traditional concern of product 
aesthetics, than how it behaves. 14

I see that Dunne is working is working 
to insert a poetic register into everyday 
life, his aim is to create electronic 
devices that explore the activity “being” 
rather than “achieving” – in other words, 
electronic devices that comment on 
some existential aspect of modern life 
rather than simply being instrumental 
tools that fade into the background.  
This is what any ambitious designer of 
electronic devices with a poetic bent 
should aim to do.

This view is not only shared within the 
practice of Product Design.  The idea 
that aesthetic and poetic outcomes 
can be developed within heretofore 
purely technical fields, is echoed by 
those within computer science.  There 
is a movement towards what is called 
“aesthetic computing”:

Aesthetic computing combines two key 
areas: art and computing. One might 
object that aesthetic computing appears 
to be about design, and that art and 
design have different agenda. Their 
goals merit alternative approaches and 
philosophies, but aesthetic computing 
can have purely artistic or design goals, 
depending in the practitioners involved.  

My research project combines these 
insights by Dunne and aesthetic 
computing, with the randomizing 
capabilities of computer programming.  
Like Dunne, I will attempt to insert 
poetic and aesthetic registers into the 
quotidian, using electronic devices.  But 
unlike Dunne, my electronic objects 
will harness the randomizing, self-
generating properties of computer 
algorithms.  I want to leverage the idea 
of “interaction” (as in interaction with 
electronic devices) away from generic 
notions of the “user” and “usability”, 
and to shift the activity of interaction 
from “doing” (mere instrumentality) 
to “being” (existential effects).  The 
integration of the unpredictable 
(random) algorithmic outcomes 
(chance) combined with established 
notions of what a device is and what a 
device is applied to, is the primary aim 
of this Masters project.

9. Dunne, A. & Raby, F. .”Design Noir: The Secret Life 
of Electronic Objects”, (Birhäuser, Basel, Boston, 
Berlin, 2001) 145.

10. Dunne, Anthony.“Hertzian Tales: electronic products, 
aesthetic experience and critical design” (Massachusetts 
Institute of Technology, 2005), 137.

11.  Dunne, Anthony. “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, 137.

12.  Dunne, Anthony. “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, 138

13.  Dunne, Anthony. “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, 141

14.  Dunne, Anthony. “Hertzian Tales: electronic products, 
aesthetic experience and critical design”, viii

14. Fishwick, Paul A. “Aesthetic Computing. (MIT Press, 
Massachusetts, 2006), 11.
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The pursuit of this research will 
ultimately help to define a practice 
that can facilitate ongoing exploration 
and object making. I seek to develop a 
research-led object-making practice 
that is informed by the aesthetic 
potential of digital practices.  The 
current project intends not to terminate 
in a single event but instead generate 
constant bifurcations and outputs of 
object possibilities and propositions.  
The findings, experiments, directions 
and improvements conducted in this 
research, if successful, intend to 
question our relationship to everyday 
electronics through discoveries and 
development of poetic and or abstract 
(aesthetic)  potential. The prototypes 
developed are not intended for 
privileged gallery spaces as unique 
events but seek to become items of 
serialised production located within 
environments that are task-based and/
or domestically situated. 

Definitions

Chance is the selection of a possible 
outcome via physical means from 
a finite list of potential outcomes.  
Chance by example is throwing a dice, 
there are only six possibilities, and of 
those six there can only be one outcome 
at a time.

F. J. Anscombe and R. J. Aumann in 
their 1963 paper on A Definition Of 
Subjective Probability relate chance as 
a physically situated event stating:

Some persons, especially those with 
scientific training, are acquainted with 
the mathematical theory of chances 
and consider it to be an adequate 
theory for some kinds of physical 
phenomena-the uncertain outcomes of 
the spin of a roulette wheel, the toss 
of a coin, the roll of a die, a random-
number generator. They believe that 
equipment can be found whose output 
conforms well with the theory of 
chances, with stochastic independence 
between  successive observations, and 
with stated values for the chances of 
the simple outcomes. It suffices for 
this purpose that they believe that 
some one such piece of equipment 
exists, for example, a fair coin, since 
any system of chances can be realized 
by multiple use of such equipment. 15

Chance therefore is positioned as a 
small set of outcomes that are locked 
to the physical world and are bound 
to location and time. Chance is goal 
orientated and associated with action 
and opportunity.

The word ‘chance’ is cast with liminal 
tension. The word ‘chance’ conjures a 
range of meanings that extend from 
negative aspects of risk, peril, and 
gambling, to the neutral notions of 
probability, toward more positive 
aspects of luck, fortune and adventure. 
This gradient of meanings is rich in 
creating strong associations with place 
and time, locating the participant in a 
moment of immediacy. A contingent 
moment (i.e. a moment in which one 
doesn’t know what is going to happen 
next) is a moment that is intensely 
focussed on the immediate present, 
since anticipation (a future-minded 
orientation) is not possible. The 
improbability of an outcome in a given 
situation creates a potential fecundity 
arising out of the sense of immediacy. 

Within the practice of computer based 
arts one commonly achieved method 
of creating chance is through the 
generation of random numbers. As wide 
as the definition of the word ‘chance’ 
is, so too is the latitude of productive 
possibility with the production of 
random numbers. These random 

variables within a digital system 
have the ability to perform tasks or 
create outputs in such a manner that 
the outputs can be seen as individual 
and unique. Within the practice of 
generative art as a printed or projected 
output, the inclusion of random 
numbers as generative elements 
or parameters is often employed 
to produce non-uniform emergent  
outcomes. 

It should be recognised that this 
process does not simply generate 
chaotic and disorganised outputs, but 
rather can produce objects through 
the interaction of autonomous 
processes to create interesting and 
unforseen outcomes, that due to the 
unrepeatability of the outcome, are 
located and understood as unique 
temporal events. Mitchell Whitelaw, in 
his study of art inspired by Artificial 
Life, says “part of the appeal of 
emergence, as a concept is that it 
defies clear definition” 16.

15. F. J. Anscombe and R. J. Aumann “A Definition of 
Subjective Probability.” The Annals of Mathematical 
Statistics, 34, no.1 (1963): 199

16.  Monro, Gordon. “Emergence and Generative Art,” 477.
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17.  Monro, Gordon. “Emergence and Generative Art,” 477. 18. Dubberly, Hugh. “How Do You Design.” (ed Hugh 
Dubberly. San Francisco: Dubberly Design Office, 
2004),  65.

Emergence: a word that describes 
the operation of a system in which 
the outcomes seem to be greater 
than that of their inputs. Similar 
concepts are found within interactions 
of organizations (synergy) and in 
psychology where a whole is perceived 
as more than the sum of its parts 
(gestalt).  A designer or programmer 
may completely understand all 
components of the programme or 
system which they are designing 
but may still experience alarm or 
delight at the outcome because it is 
unanticipated.  These outcomes are 
called “emergent” ones.  

In the study of complex systems, the 
idea of emergence indicates the rising 
patterns, structures, or properties that 
do not seem adequately explained by 
the systems’ pre-existing components 
and their interaction alone. 17  

Emergence becomes increasingly 
important as an explanatory construct 
for the practice of generative art, which 
according to Monro, is firmly rooted in 
notions of surprise and wonder. These 
emotionally positive outcomes embody 
notions of chance that I wish to apply to 
this project. The device that performs 
the task of being instead of providing 
or achieving creates new spaces not 
only for social interaction, but also 
raises potential for the catalysis of new 
person-to-person social connections 
within quotidian environments. 

Random generation is different to 
chance in that the set outcomes are 
from a pool of possibilities that has 
greater latitude of possibilities than 
chance and is initially positioned in 
the abstract. The principle of creating 
random numbers via computer 
programming for example generates 
number between 0 and 1 is calculated 
to 16 decimal numbers creating a 
potential for outcomes that range 
within the hundreds of trillions.

“If exceptions are the programmer’s 
contribution, what does the machine 
offer? How can a computer program 
be creative? In other words, how can a 
set of instructions do something you 
do not expect? Some strategies search 
for novelty through genetic algorithms, 
some limit random noise and other 
coax unusual emergence through the 
interaction of independent objects.” 

The generation of random numbers 
within a computer coding context 
is abstract in the sense that these 
numbers although created still need to 
then be applied as a value (parameter) 
to a process that produces sensory 
stimuli. 

Variables are coupled ideas. One half is 
the conceptual container, the other half 
is the value of that conceptual value. 
A good example of this is weather.  A 
topic often touched upon in everyday 
conversation, weather is a concept 
that is always given a value. Discussion 
(unless absurd) is never made on 
the fact that there is weather.  Like 
weather, variables are plastic in nature, 
able to change value.

Physical Computing (or embedded) 
computing, in the broadest sense, 
means building interactive physical 
systems by the use of software 
and hardware that can sense and 
respond to the analogue world. While 
this definition is broad enough to 
encompass things such as smart 
automotive traffic control systems,  
factory automation processes, or 
white ware, it is not commonly used 
to describe them. In the broad sense, 
physical computing is a creative 
framework for understanding human 
beings’ relationship to the digital world. 
In practical use, the term most often 
describes handmade art, design or DIY 
hobby projects that use sensors and 
microcontrollers to translate analogue 
input to a software system, and/or 
control electro-mechanical devices 
such as motors, servos, lighting or 
other hardware.

63

Exegesis_Final_2015.indb   63 14/07/15   11:57 am



Methodology   
 
The methodology I will use in this 
research is a combination of qualitative 
grounded exploration and heuristic 
experimentation. This means that I 
will start from a survey of existent 
practices that I see inform a locus 
of research interest to drive a set of 
experiments that will then through the 
insights generated offer definition 
and direction of the design of a small 
range of propositional artefacts 
for domestic spaces. This project is 
to explore design propositions for 
electronically mediated domestic 
objects, but does not suggest mass 
production of outcomes. The final 
objects for examination will be 
presented in a gallery context. Using 
the IDEO consultative model (2004)  
of Observation, Brainstorming, 
Rapid Prototyping, Refining, and 
Implementation I will perform my 
research using the following methods: 18 

Observation Phase 
 
1.  To survey the existing practices of 
physical computing and device art.

I intend to explore the fringes 
of electronic objects to gain an 
understanding of the motivating 
practices for their existence and 
production. The means I shall achieve 
this is by the following methods:

 + Online video survey

 + Literature survey including first  
      hand reflection and critical writing

 + Online reading

2.  To survey the historical and 
contemporary uses of random 
generation, surprise, and wonder 
toward of the production of art and 
objects

My interest is how random generation 
is a means to create surprise. I am 
interested in the idea of surprise as it is 
a means to create a phenomenological 
turn, this I wish to employed as a means 
to lift to veil on the invisible nature 
of our electronic interactions in the 
domestic environment.  I shall achieve 
by:

 +Literature survey

 +Online video survey

 +Construction of electronic prototypes 
and code writing that explore random 
generation

Brainstorming Phase

3.  To develop a procedural framework 
(that is, develop code writing ability 
in a language that is specific to 
physical computing and the physical 
production of electronic cirucuits) from 
the findings of a survey of practices 
and procedures in relationship to 
research method 1 for the purpose of 
discovering new personal production 
practices (i.e. the means of making) for 
the prototyping of electronic devices/
objects.

The means by which I will achieve this is 
by the following

Applied learning in open source 
microprocessor based electronic 
design based in the activities of: 

 +Consumption of online learning

 +Engagement with local member of the  
   open source hardware community

 +Engagement with literary sources

 +Physical practices involving trial,  
   error, and reflection

 +Design and construction of electronic  
   components

 +Drawing

 +Dreaming of scenarios

Rapid Prototyping and 
Refining

4. Within this research proposal 
two of IDEO’s processes are being 
combined as to fit the shift toward a 
heuristic research model as proposed 
in the methodology introduction. 
Rapid prototyping is an extension 
of the previous method in this 
research proposal in that it is the 
implementation of findings and 
integration into domestic objects / 
contexts / and problem discussions. 
This research shall be conducted by the 
following means:

 +Construction of prototypes

 +Using ready-mades as a means to  
   explore interactive experiments

Knowledge however, must be further 
built on the understanding of what 
is a domestic object as the rapid 
prototyping and refining stages are 
a means to intersect the findings 
(through designing, coding and building 
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electronic artefacts) from the brain 
storming and prototyping with objects 
that speak of a domestic context. This 
will be explored by the following means:

 +Literature survey

 +Investigation of web and database 
published findings from surveys on 
domestic objects 

Refining is proposed in this 
methodology as a natural extension 
and simultaneous practice stemming 
from the rapid prototyping phase as it 
brings critical thinking and a subjective 
context to what is being prototyped. 
This will involve the consumption of 
critical theory surrounding the nature 
of the domestic and the issues that the 
domestic faces in terms with electronic 
devices/technology. This will be 
achieved by:

 +Comparisons of practitioners whom I  
   see operate in this field

 +Reading of texts that critique  
   problems with technology

 +Reading theory that considers  
   domestic contexts

 +Reading literary explorations of the  
   poetic 

Implementation

6.  The final stage of this methodology 
is the production of the propositional 
artefacts for exhibition. The exploration 
of how the possibilities of engendering 
new discussions within device 
interactions can possibly be centred in 
the poetic and aesthetic as opposed to 
the instrumental will be explored by:

 +Constructing artefacts

 +Public exhibition of the artefacts

 +Living with the artefacts in a domestic  
   context
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Appendix 2:  
Code Respotitory
In the course of this research project 
I have managed to acquire working 
skillsets in several programming 
languages. In this appendix I shall 
present a sample of each coding 
language. 

The following code is from the from the 
Node( ) exhibition for the projection 
system. This is written in Actionscript 
2.0

fscommand(“fullscreen”, “true”);

mask_mc.iTimer = getTimer();

mask_mc._visible=true;

mask_mc.onMouseMove = function(){

 mask_mc._visible=false;

 mask_mc.iTimer = getTimer();

}

mask_mc.onEnterFrame = function() {

 if (mask_mc.iTimer+2000 < getTimer()) { 

  mask_mc._visible = true;

 }

}

nodez = [];

var q:Number = 1;

function killNodes() {

 for (var myName in this) {

  if (typeof (this[myName]) == “movieclip”) 
{

   removeMovieClip(myName);

  }

 }

}

function makeNodes() {

 for (i=0; i<numNodes; i++) {

  node = attachMovie(“node”, “n”+i, i);

  nodez[i] = node;

  node.gotoAndStop(Math.ceil(Math.
random()*(node._totalframes-1+1))+(1-1));

  node._x = Math.random()*2304;

  node._y = Math.random()*0124;

  node._xscale = node._yscale=Math.
random()*100+50;

  node.vx = Math.random()*10-5;

  node.vy = Math.random()*10-5;

  node.onEnterFrame = nodeMove;

 }

}

function makeTrace() { 

 trace(nodeA._currentframe); 

}

_root.onEnterFrame = function() {

 damp = (((thumb1_mc._x-gutter1_mc._x)/
gutter1_mc._width));

 numNodes = Math.round(((thumb2_mc._x-
gutter2_mc._x)/gutter2_mc._width)*60);

 li = Math.round(((thumb5_mc._x-gutter5_
mc._x)/gutter5_mc._width)*50);

 k = (((gutter3_mc._x+(gutter3_mc._
width/2))-(thumb3_mc._x))*.001);

 minDist = Math.round(((thumb4_mc._x-
gutter4_mc._x)/gutter4_mc._width)*200); 

 var i, j, nodeA, nodeB, dx, dy, dist, alpha, ax, 
ay;

 clear(); 

 for (i=0; i<nodez.length; i++) {

  nodeA = nodez[i];

  for (j=i+1; j<nodez.length; j++) {

   nodeB = nodez[j];

   dx = nodeB._x-nodeA._x;

   dy = nodeB._y-nodeA._y;

   dist = Math.sqrt(dx*dx+dy*dy);

   if (dist<minDist) {

    if (nodeA._currentframe == nodeB._
currentframe) {

     trace(nodeA._currentframe);

     if (nodeA._currentframe==1){

      bird1_mc.play();

      }else if (nodeA._currentframe==2){

      bird2_mc.play();

     }else if (nodeA._currentframe==3){

      bird3_mc.play();

     }else if (nodeA._currentframe==4){

      bird4_mc.play();

     }else if (nodeA._currentframe==5){

      bird5_mc.play();

     }else if (nodeA._currentframe==6){

      bird6_mc.play();

     }else if (nodeA._currentframe==7){

      bird7_mc.play();

     }else if (nodeA._currentframe==8){

      bird8_mc.play();
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     }else if (nodeA._currentframe==9){

      bird9_mc.play();

     }else if (nodeA._currentframe==10){

      bird10_mc.play();

     }

    }

    triggerSound = true;

    nodeA._rotation = nodeA._
yscale=nodeA._xscale += 10;

    alpha = 100-dist/minDist*100;

    lineStyle(li,0x66ee99,alpha);

    moveTo(nodeA._x,nodeA._y);

    lineTo(nodeB._x,nodeB._y);

  

    ax = dx*k*.5;

    ay = dy*k*.5;

    nodeA.vx += ax;

    nodeA.vy += ay;

    nodeB.vx -= ax;

    nodeB.vy -= ay;

   } else {

    triggerSound = false;

    if (nodeA._xscale>100) {

     nodeA._rotation = nodeA._
yscale=nodeA._xscale--;

    }

   }

  }

 }

};

function nodeMove() {

 this.vx *= damp;

 this.vy *= damp;

 this._x += this.vx;

 this._y += this.vy;

 if (this._x>2314) {

  this._x = 0;

 } else if (this._x<0) {

  this._x = 2314;

 }

 if (this._y>1034) {

  this._y = 0;

 } else if (this._y<0) {

  this._y = 1034;

 }

}

this.onMouseDown = function() {

 killNodes();

 dragging = 1;

 dragMe();

};

this.onMouseUp = function() {

 dragging = 0;

 dragMe();

 makeNodes();

};

function dragMe() {

 if ((thumb1_mc.hitTest(_root._xmouse, 
_root._ymouse, true)) && (dragging == 1)) {

  startDrag(thumb1_mc, false, gutter1_
mc._x, gutter1_mc._y, (gutter1_mc._
width+gutter1_mc._x), gutter1_mc._y);

 } else if ((thumb2_mc.hitTest(_root._
xmouse, _root._ymouse, true)) && (dragging 
== 1)) {

  startDrag(thumb2_mc, false, gutter2_
mc._x, gutter2_mc._y, (gutter2_mc._
width+gutter2_mc._x), gutter2_mc._y);

 } else if ((thumb3_mc.hitTest(_root._
xmouse, _root._ymouse, true)) && (dragging 
== 1)) {

  startDrag(thumb3_mc, false, gutter3_
mc._x, gutter3_mc._y, (gutter3_mc._
width+gutter3_mc._x), gutter3_mc._y);

 } else if ((thumb4_mc.hitTest(_root._
xmouse, _root._ymouse, true)) && (dragging 
== 1)) {

  startDrag(thumb4_mc, false, gutter4_
mc._x, gutter4_mc._y, (gutter4_mc._
width+gutter4_mc._x), gutter4_mc._y);

 } else if ((thumb5_mc.hitTest(_root._
xmouse, _root._ymouse, true)) && (dragging 
== 1)) {

  startDrag(thumb5_mc, false, gutter5_
mc._x, gutter5_mc._y, (gutter5_mc._
width+gutter5_mc._x), gutter5_mc._y);

 } else {

  thumb1_mc.stopDrag();
 }
}
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The following code is from the from 
the Catbox device and uses the Wiring 
/ Arduino  / Processing programming 
language. This coding structure is 
similar to that of the  Knitting Machine, 
Spoon Bowl Clock, and Bird Cube.

// Initate the pins on the board, not all pins

// are suitabe so have to use pins between 
7 and 18

int LEDPin12 = 7;

int LEDPin11 = 18;

int LEDPin10 = 17;

int LEDPin9 = 16;

int LEDPin8 = 15;

int LEDPin7 = 14;

int LEDPin6 = 13;

int LEDPin5 = 12;

int LEDPin4 = 11;

int LEDPin3 = 10;

int LEDPin2 = 9;

int LEDPin1 = 8;

//Asssign all the pins to output. These 
connect

//to the relays and motors, etc

void setup() {

  pinMode(LEDPin1, OUTPUT);

  pinMode(LEDPin2, OUTPUT);

  pinMode(LEDPin3, OUTPUT);

  pinMode(LEDPin4, OUTPUT);

  pinMode(LEDPin5, OUTPUT);

  pinMode(LEDPin6, OUTPUT);

  pinMode(LEDPin7, OUTPUT);

  pinMode(LEDPin8, OUTPUT);

  pinMode(LEDPin9, OUTPUT);

  pinMode(LEDPin10, OUTPUT);

  pinMode(LEDPin11, OUTPUT);

  pinMode(LEDPin12, OUTPUT);

}

// Main part keep doing this in a cycle for 
ever

void loop() {

// create a list of all the pins the items

// are attached to

  int LEDPin[] = { 

    8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 7

  };

// make some random numbers and assing 
them to letters  

// st is check number so that i get output on 
my screen

// st is a number between 0 and 100  

  int st = random(100);

// ht also is a number between 0 and 100  

// ht will set the ‘chance of anything 
happeneing, this is a means

// to slow the chance of the event 
happening, it is constantly rattled

// along there would be no chance of a 
surprise.

  int ht = random(100);

// send the number to my output window  

    Serial.print(ht);

// make a random number for which pin to 
choose     

  int z = random (12);

// set a random on time and off time 
between 0 and 0.5 of a second  

  int x = random(500);

  int y = random (500);

// 2% chance of this happening in terms of 
the catbox coming to life  

  if(ht > 98) {

    digitalWrite(LEDPin[z], HIGH);

    delay(x);

    digitalWrite(LEDPin[z], LOW);

    delay(y); 

  }else {

    // do nothing
  

  }

}
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The following code is from the from 
the Birdcube2 base station, which 
controls the audio playback. This is 
written in Python and uses the open 
source Pygame SDK. The base station 
uses a custom version of the Arch Linux 
operating system.

#!/usr/bin/python

‘’’

‘’’

if __name__ == ‘__main__’:

    pass

import os, serial, sys, pygame, pygame.mixer    
# import libraries

os.environ[“SDL_VIDEODRIVER”] = “dummy”         
# set up the headless gfx environment

#os.environ[“SDL_AUDIODRIVER”] = “pulse”

pygame.mixer.pre_init(44100, -16, 2, 4096)

pygame.init()

#(frequency=22050, size=-16, channels=1, 
buffer=4096)

size = width, height = 150, 150

black = 0, 0, 0

screen = pygame.display.set_mode(size)

WXport = ‘/dev/ttyACM1’         # Wixel port 
name, Wixel Id: FF-F3-F1-65

ARport = ‘/dev/ttyACM0’         # Arduino port 
name

# tx Wixel Id’s:

idOne = ‘5E-36-DC-E3’

idTwo = ‘DB-B2-80-0A’

idThree = ‘17-A7-6A-54’

idFour = ‘76-6C-79-33’

idFive = ‘86-4E-68-AE’

idSix = ‘76-B7-8F-78’

# associate track numbers with sound files

track1 = pygame.mixer.Sound(‘ogs/01.ogg’)

track2 = pygame.mixer.Sound(‘ogs/02.ogg’)

track3 = pygame.mixer.Sound(‘ogs/03.ogg’)

track4 = pygame.mixer.Sound(‘ogs/04.ogg’)

track5 = pygame.mixer.Sound(‘ogs/05.ogg’)

track6 = pygame.mixer.Sound(‘ogs/06.ogg’)

track7 = pygame.mixer.Sound(‘ogs/07.ogg’)

track8 = pygame.mixer.Sound(‘ogs/08.ogg’)

track9 = pygame.mixer.Sound(‘ogs/09.ogg’)

track10 = pygame.mixer.Sound(‘ogs/10.ogg’)

track11 = pygame.mixer.Sound(‘ogs/11.ogg’)

track12 = pygame.mixer.Sound(‘ogs/12.ogg’)

track13 = pygame.mixer.Sound(‘ogs/13.ogg’)

track14 = pygame.mixer.Sound(‘ogs/14.ogg’)

track15 = pygame.mixer.Sound(‘ogs/15.ogg’)

track16 = pygame.mixer.Sound(‘ogs/16.ogg’)

track17 = pygame.mixer.Sound(‘ogs/17.ogg’)

track18 = pygame.mixer.Sound(‘ogs/18.ogg’)

track19 = pygame.mixer.Sound(‘ogs/19.ogg’)

track20 = pygame.mixer.Sound(‘ogs/20.ogg’)

track21 = pygame.mixer.Sound(‘ogs/21.ogg’)

track22 = pygame.mixer.Sound(‘ogs/22.ogg’)

track23 = pygame.mixer.Sound(‘ogs/23.ogg’)

track24 = pygame.mixer.Sound(‘ogs/24.ogg’)

track25 = pygame.mixer.Sound(‘ogs/25.ogg’)

track26 = pygame.mixer.Sound(‘ogs/26.ogg’)

track27 = pygame.mixer.Sound(‘ogs/27.ogg’)

track28 = pygame.mixer.Sound(‘ogs/28.ogg’)

track29 = pygame.mixer.Sound(‘ogs/29.ogg’)

track30 = pygame.mixer.Sound(‘ogs/30.ogg’)

# set up mixer channels

pygame.mixer.set_num_channels(7)

unused = pygame.mixer.Channel(0)

chnOne = pygame.mixer.Channel(1)

chnTwo = pygame.mixer.Channel(2)

chnThree = pygame.mixer.Channel(3)

chnFour = pygame.mixer.Channel(4)

chnFive = pygame.mixer.Channel(5)

chnSix = pygame.mixer.Channel(6)

#initialise some globals

dieOne = 0

oldOne = 0

dieTwo = 0

oldTwo = 0

dieThree = 0

oldThree = 0

dieFour = 0

oldFour = 0

dieFive = 0

oldFive = 0

dieSix = 0

oldSix = 0
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# scan wixel serial port and return a 35 byte 
block of data ‘s’

def readSerial():

    ser = serial.Serial(WXport, 115200, 
timeout=1)

    # Using ser.port,ser.baudrate,ser.
bytesize,ser.parity,ser.stopbits,’timeout=’,ser.
timeout)

    # s = ser.read(35)

    s = ser.readline()   # read an ‘\n’ terminated 
line

    ser.close()

    return s

# send an ascii led selector to the arduino

def writeSerial(led):

    ser = serial.Serial(ARport, 115200, 
timeout=1)

    #  Using ser.port,ser.baudrate,ser.
bytesize,ser.parity,ser.stopbits,’timeout=’,ser.
timeout)

    ser.write(led)          # write the ascii 
character that selects the led to turn on

    ser.close()

    return

# end

    # extract data from the FreeTronics chip 
block, return the side facing

def getFree(block):

    x = int(block[19:23])   # extract each 

analogue x, y, z value as separate integers

    y = int(block[25:29])

    z = int(block[31:35])

    side = 0                # create variable “side” 
before it gets referenced, pad with dummy 
data

    # determine side numbers from 
accelerometer value ranges for FreeTronics

    if x < 1100:

        side = 1

    elif x > 2100:

        side = 6

    if y < 1100:

        side = 2

    elif y > 2100:

        side = 4

    if z < 1100:

        side = 3

    elif z > 2100:

        side = 5

    return side

    # extract data from the SparkFun chip 
block, return the side facing

def getSpark(block):

    x = int(block[19:23])   # extract each 
analogue x, y, z value as separate integers

    y = int(block[25:29])

    z = int(block[31:35])

    side = 0                # create variable “side” 

before it gets referenced, pad with dummy 
data

    # determine side numbers from 
accelerometer value ranges for SparkFun

    if x < 1500:            # different analogue 
values required due to lower dynamic range

        side = 6            # different face ordering 
required due to different chip orientation

    elif x > 1800:

        side = 1

    if y < 1500:

        side = 4

    elif y > 1800:

        side = 2

    if z < 1500:

        side = 5

    elif z > 1800:

        side = 3

    return side

def playerOne(track):              # die one (two 
track cross fading) player

    if track == 1:

        writeSerial(“0”)

        if chnOne.get_busy():       # see if the first 
channel is currently playing 

            chnOne.fadeout(2000)    # if so then do 
a 2 second fade out

            chnTwo.play(track1)     # as we start 
playing new track on the other channel

        else:

            chnTwo.fadeout(2000)    # otherwise 
fade out the other channel

            chnOne.play(track1)     # as we start 
playing on the first channel

    if track == 2:                  # etc etc for each of 
the other tracks/sides

        writeSerial(“1”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track2)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track2)

    if track == 3:

        writeSerial(“2”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track3)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track3)

    if track == 4:

        writeSerial(“3”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track4)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track4)
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    if track == 5:

        writeSerial(“4”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track5)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track5)

    if track == 6:                    # side 6 is the “off” 
side

        writeSerial(“5”)

        chnOne.fadeout(3000)        # fade out both 
channels over 3 seconds

        chnTwo.fadeout(3000)

        print ‘One off’

def playerTwo(track):              # die two player, 
as above

    if track == 1:

        writeSerial(“a”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track6)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track6)

    if track == 2:

        writeSerial(“b”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track7)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track7)

    if track == 3:

        writeSerial(“c”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track8)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track8)

    if track == 4:

        writeSerial(“d”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track9)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track9)

    if track == 5:

        writeSerial(“e”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track10)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track10)

    if track == 6:

        writeSerial(“f”)

        chnThree.fadeout(3000)

        chnFour.fadeout(3000)

        print ‘Two off’

def playerThree(track):            # die three 
player, as above

    if track == 1:

        writeSerial(“g”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track11)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track11)

    if track == 2:

        writeSerial(“h”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track12)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track12)

    if track == 3:

        writeSerial(“i”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track13)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track13)

    if track == 4:

        writeSerial(“j”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track14)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track14)

    if track == 5:

        writeSerial(“k”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track15)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track15)

    if track == 6:

        writeSerial(“l”)

        chnFive.fadeout(3000)

        chnSix.fadeout(3000)

        print ‘Three off’

def playerFour(track):              # die four

    if track == 1:

        writeSerial(“m”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)
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            chnTwo.play(track16)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track16)

    if track == 2:

        writeSerial(“n”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track17)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track17)

    if track == 3:

        writeSerial(“o”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track18)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track18)

    if track == 4:

        writeSerial(“p”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track19)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track19)

    if track == 5:

        writeSerial(“q”)

        if chnOne.get_busy():

            chnOne.fadeout(2000)

            chnTwo.play(track20)

        else:

            chnTwo.fadeout(2000)

            chnOne.play(track20)

    if track == 6:                    # side 6 is the “off” 
side

        writeSerial(“r”)

        chnOne.fadeout(3000)        # fade out 
both channels over 3 seconds

        chnTwo.fadeout(3000)

        print ‘Four off’

def playerFive(track):              # die five player, 
as above

    if track == 1:

        writeSerial(“s”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track21)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track21)

    if track == 2:

        writeSerial(“t”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track22)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track22)

    if track == 3:

        writeSerial(“u”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track23)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track23)

    if track == 4:

        writeSerial(“v”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track24)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track24)

    if track == 5:

        writeSerial(“w”)

        if chnThree.get_busy():

            chnThree.fadeout(2000)

            chnFour.play(track25)

        else:

            chnFour.fadeout(2000)

            chnThree.play(track25)

    if track == 6:

        writeSerial(“x”)

        chnThree.fadeout(3000)

        chnFour.fadeout(3000)

        print ‘Five off’

def playerSix(track):            # die six player, as 
above

    if track == 1:

        writeSerial(“y”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track26)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track26)

    if track == 2:

        writeSerial(“z”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track27)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track27)

    if track == 3:

        writeSerial(“{“)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track28)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track28)
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    if track == 4:

        writeSerial(“|”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track29)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track29)

    if track == 5:

        writeSerial(“}”)

        if chnFive.get_busy():

            chnFive.fadeout(2000)

            chnSix.play(track30)

        else:

            chnSix.fadeout(2000)

            chnFive.play(track30)

    if track == 6:

        writeSerial(“~”)

        chnFive.fadeout(3000)

        chnSix.fadeout(3000)

        print ‘Six off’

# Main loop starts here      

while 1:    # in other words, forever.

    for event in pygame.event.get():

        if event.type == pygame.QUIT: sys.exit()    
# unless gui panel is closed, if headless off

    # grab a block from the serial port

    block = readSerial()            # call the serial 

port reader and save its return in “block”

    wixelId = str(block[0:11])      # extract the 
wixels Id as a string from the front of the 
block

    # if it’s dice one, get its side number and 
play the corresponding track number

    if wixelId == idOne:            # compare 
against the known Ids declared at the start

        dieOne = getFree(block)     # call the 
FreeTronics accelerometer translator

        if dieOne != oldOne:        # check for a 
track change

            playerOne(dieOne)       # call the player 
to play the new track

            oldOne = dieOne         # record track 
number to check against next time

            print(‘Die one is currently playing 
track’, dieOne)

    # else if it’s dice two, get its side number 
and play the corresponding track number

    elif wixelId == idTwo:          # compare 
against the known Ids declared at the start

        dieTwo = getSpark(block)    # call the 
SparkFun accelerometer translator

        if dieTwo != oldTwo:        # check for a 
track change

            playerTwo(dieTwo)       # call the player 
to play the new track

            oldTwo = dieTwo         # record track 
number to check against next time

            print(‘Die two is currently playing 
track’, dieTwo)

    # else if it’s dice three, get its side number 

and play the corresponding track number  

    elif wixelId == idThree:        # compare 
against the known Ids declared at the start

        dieThree = getFree(block)   # call the 
FreeTronics accelerometer

        if dieThree != oldThree:    # check for a 
track change

            playerThree(dieThree)   # call the 
player to play the new track

            oldThree = dieThree     # record track 
number to check against next time

            print(‘Die three is currently playing 
track’, dieThree)

    # else if it’s dice four, get its side number 
and play the corresponding track number

    elif wixelId == idFour:         # compare 
against the known Ids declared at the start

        dieFour = getFree(block)    # call the 
FreeTronics accelerometer

        if dieFour != oldFour:      # check for a 
track change

            playerFour(dieFour)     # call the player 
to play the new track

            oldFour = dieFour       # record track 
number to check against next time

            print(‘Die four is currently playing 
track’, dieFour)

    # else if it’s dice five, get its side number 
and play the corresponding track number

    elif wixelId == idFive:         # compare 
against the known Ids declared at the start

        dieFive = getFree(block)    # call the 
FreeTronics accelerometer

        if dieFive != oldFive:      # check for a 
track change

            playerFive(dieFive)     # call the player 
to play the new track

            oldFive = dieFive       # record track 
number to check against next time

            print(‘Die five is currently playing 
track’, dieFive)

    # else if it’s dice six, get its side number 
and play the corresponding track number

    elif wixelId == idSix:          # compare 
against the known Ids declared at the start

        dieSix = getFree(block)     # call the 
FreeTronics accelerometer

        if dieSix != oldSix:        # check for a track 
change

            playerSix(dieSix)       # call the player to 
play the new track

            oldSix = dieSix         # record track 
number to check against next time

            print(‘Die six is currently playing track’, 
dieSix)
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