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1.0ABSTRACT

While it is easy and has become quite common for computer
scientists to solve their own, carefully and iteratively self-made
problems within the often cited ‘ivory tower’, the vision of a
creative artist typically provides computer scientists with
problems falling outside of their own realm of thinking and which
are often ‘hard nuts to crack’. In addition, artists can successfully
act as natural motivators, animators and integrators within a
scientific research institute, making an interdepartmental team
of collaborators pull together towards a single goal [1]. The goal,
whether it be a performance or a presentation, not only provides
the artist with an opportunity to create digitally enhanced art,
but has also helped in turn to stimulate the institution’s abilities
to develop and solve new technological problems under pressure.

The main area of computer research which was being done at
the host institute during the GoingPublik project was in the
areaof constructiveresearch systemsand multimediaand their
implementation in the area of wearable computers - i.e. mo-
bile multimedia. Although, the major role played by the artist
in the development of the system and the software to run it,
was one of challenging the research and technology, rather
than directing or redirecting it, having the opportunity to test
the system with a concrete task which goes beyond the self-
made problems of the ivory tower, proved to be a silver line
on the horizon. Thus, It can hardly be imagined doing con-
structive systemsresearch in ‘ new media without artist part-
ners.[2]
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2.0 INTRODUCTION

This paper wishes to convey in the large the experience of a
mutual collaboration between science and art and in the small
the fruits of that collaboration both technically and artisti-
caly. Technologiesin theareaof humaninterface design which
reconsider and extend the desktop metaphor as a means of
computer interaction in thelight of the progress madein hard
and software technology recently will be discussed. These
included subsets stemming from theimplementation of anew
genera purpose graphical user interface and multimedia
framework, zoom-able and textual user interfaces and trans-
lucent free-form windows. [3]

Aesthetic issues rooted in the works of the artist and his for-
mal influenceswill be briefly touched upon in order to show
wheretheartist’sinterestslay in general. Theseincludeinter-
estsin the use of transparency for modularity and optical phe-
nomenato bring about kinetic relationships. Finaly, how these
interests were then developed further into a sonic art work
whose central element revolves around the digital enhance-
ment possibilities of mobile-multimedia systemsin specific.

2.1 Aesthetic Roots: Examples in History

Historical examples of works of art showing an interest in
using transparency as akinetic element visually or asabasis
for modularity in the creation of art work can be found in the
output of Lészl6 Moholy-Nagy[4], Marcel Duchamp[5] and
John Cage[6]. A few brief description of such will suffice:

 The viewer, whilelooking at Duchamp’s Large Glass at the
Philadelphia Art Museum which is positioned in front of a
window so that one can look through the glass and out the
window at afountain in the courtyard, comes to realize that
thereal world and theart world mix here symbolicaly in pleas-
ant agreement.

» When using the transparencies needed to realize Variations
1-V, performers come to realize that Cage has not provided
them with a finished score, but with a creative tool for the
construction of one and that there will never be a single de-
finitive version of the work.

e Any artist today working with modern tools will see that
Moholy-Nagy’s Light Modulator, which is constructed out of
plexiglas and which employs kinetic movement to interact



optically with alight source, servesasan early metaphor for a
digita art, which basically consists of illuminated color spaces
on amonitor.

2.2 Art & Science: A Common Ground

Examining the above mentioned works closer would reveal
their relationship to and dependence on science and how they
might have served asforerunnersto the project discussed here.
It is also quite easy to imagine why a sound artist would be
interested in using related ideas of kinetic art and light to cre-
ateadigital tool with which sound art could be conveyed and
realized in real time by a performer and how agroup of com-
puter scientists might use their abilities to assist the artist in
the invention of such a tool. This tool, a Realtime Scoring
System (RSS) was devel oped at the Eidgendssi che Technische
Hochschulein Zurich (ETHZ) and used for thefirst timein a
performance of GoingPublik in Monthey, Switzerland. Inthe
hands of the performer, it became a creative tool with which
the formation of the score and therefore the outcome from it
in terms of sound could be controlled to a large extent di-
rectly by the performer’s interaction with the system. Using

Figure 1. One of Moholy Nagy’s Light Modulator studies from
1925. The final realization of the “Light-Space modulator”, a
Gesamtkunstwerk composed of color, light, and movement, was
finally realized in 1930, after many years of preparation and with
the help of an engineer and a technician. Constructed out of
Plexiglas and employing kinetic movement to interact
optically with a light source, any artist working today with
modern tools will see that this work serves as an early metaphor
for a monitor being illuminated via digital art.

the system al so guaranteed that each performance of thework
would differ from one another and in this way always pro-
viding afresh and unique experiencefor the performersthem-
selves.

2.3. A Defence Industry?

It has been said, that it is no longer possible for any profes-
sional computer scientist working behind the walls of the
many institutions for computer science to avoid a direct as-
sociation with technological developments related to the de-
fence industry. Many artists today, because of their interests
inthedigital sciences, are compelled to take up relationships
with suchingtitutions, particularly if they should want to fos-
ter their interests in developing new creative works or tools
indigital form.

The new digita artist is then placed in the same dependen-
cies as those of the computer scientist. As the research for
suitable sensor systems to be used in the GoingPublik slowly
came to fruit, the artist gradually became aware of the rea-
son for their development and how they are deployed in the
world. Rather than covertly hide thesefacts, the decision was
made to integrate them into the concept. Forced with the
moral choice, it will interesting to watch whether the artistic
community will come to the same conclusions in the future
as scientists have come to in the past. Possible answers to
posed questions related to technology, war and art will be
presented at the end of the paper.

3.0 CONCEPT: THE DISTRIBUTIVE ENSEMBLE
GoingPublik is a sound art project for a distributive ensem-
ble of trombones. Sound art as opposed to music does not
place emphasis on the psychological relationships between
sounds, but on their independence from one another. As the
American Composer, John Cage has often put it, Sound Art
isan art form in which the sounds are et to comeinto being
for themselveq[7], thereby letting them be appreciated for
their own qualities, whether they be pure harmonic sounds
or dissonant noisy ones. Compositional quantities and quali-
ties being then based on functions of time rather than har-
monic ones, interest held by timbre and rhythmic contrasts
rather than harmonic growth.

The coreideain the project isastrategy of mobility and this
isaccomplished employing awearable computer system run-
ning a software based electronic scoring system asits central
element. The program itself basically allows for what might
betermed ‘ composed improvisation’ which permitsimprovi-
sational elements within a compositional structure. This is
accomplished by electronically monitoring the performer’s
physical behaviour during performance. The program then
responds by making suggestionsto and even demands on the
performer to various degrees and at various times.

Since each of the performersis equipped with the same el ec-



Figure 2. A moment from the ‘inside’ performance of
GoingPublik in Monthey, Switzerland which used a GPS
simulator in software as a substitute for live satellite
signals. Performers from left to right are Thierry Madiot (F),
Giinter Heinz (D) and Roland Dahinden (CH). The trombones
were taken apart and spread across the performancee
space to emphasize the effect of “distribution’, the 3d
compass sensor responding to all movements that were
used to assemble the instruments back together.

tronic scoring system and because the system revolves around
universally shared inputs such as geographical positions ob-
tained viasatellitesand sensorsusing the earth’smagnetic field
to obtain 3d compass readings, al systems have a common
denominator and are thereby virtually linked. It isthen possi-
ble, despitethe physical distribution of the performersin space,
to have acommonly shared compositional palette and, at mo-
ments of close proximity between performers, to obtain in-
stantaneous synchronized sonic elements. Both needed for
creating sonic structure within the work itself.

3.1 Electronic Scoring: A Mixed Reality Concept

Theinvention of aelectronic score (RSS) and itsimplementa-
tion for the first time in the sonic art work ‘ GoingPublik’ is
the result of the artist’s desire to develop a ‘mixed reality’
concept. The initial approach was to use images taken from
the immediate environment using a live-camera and then to

Figure 3. Albrecht Diirer’s illustration of an artist using a
grid system to obtain a more natural geometrical perspective.
The grid system depicted here consists of a viewing device, a

matrix and the object to be rendered. Notice while looking

at the illustration that Diirer created it with one point
perspective in order to perhaps place the viewer in a position
similar to that of the artist sketching at the grid.

combine these live-images with vector based graphicsvia su-
perimposition. Performers would then be able to interpret ir-
rational, or non-musical elements such as images of natural
and man-made elements like trees or street signs coming in
through the camera by using the rational vector based tool of
a matrix designed to force the live-image into the sonic do-
mains of frequency and time. The tempo of reading through
the matrix being dictated by a‘ conduction-line’ scrolling from
left to right which changestempo inrelation to walking speed.

One is reminded here of the use of a matrix by artistsin his-
tory such as the Renaissance Painter Albrecht Direr[8] who
used aframed wire grid to achieve aproper projection of what
the eye was looking at from afixed viewing point. By using
such atool, mastering geometrical perspective became a sci-
ence and an exacter, more natural representation of the three-
dimensional world on the two-dimensional surface waseasily
achieved.

Inthefinal form of the RSSused in GoingPublik, aliveimage
feed from a camera was no longer used, but was substituted
by alimited collection of images of the surroundings stored in
memory. Over these, two independently modulating vector
systems were superimposed, thus providing a means to ra-
tionally interpret the irrational elements of the score. This
technique proved to be easier to handle by cutting down com-
puting time and allowed more control of what actual images
could be used to yield arich and complex collage-like score.
At the same time, it became possible to pair the images be-
tween all of the performers on a common contextual basis.

Figure 4. A screenshot of the MatrixWindow as seen by a
performer in the viewing glasses. The red lines are the vertices of
the matrix and are seen superimposed over the image used for
west. The vertical lines are used for the time domain and the
horizontal ones used for the pitch domain. The somewhat thicker
blue conduction-line can be seen to the left as it moves through
the matrix. Due to the tempo being ‘RELAX’, the line will
transverse the space between any two read lines, regardless of
the distance between them, at a speed of 1000 ms.



Further, the image over which the vectors form a matrix is
drawn from alibrary of only four images, each one having
been assigned to adirection and appearing in the scorethenin
relation to the heading of the performer. Dependent on the
positional reading stemming from the 3d compass sensor, the
images may overlap and dependent on the reading for pitch
and roll the image may appear distorted by a squewing proc-
€sS.

Thevector systemsthemselves consist of lines moving onthe
horizontal plane and lines moving on the vertical plane, each
system moving independently and both based on separate com-
puter algorithms designed to generate and manipulate thelines
in aparticular way in realtime as the performersinteract with
the environment through body movement. So, although the
mixed reality concept no longer takes place on thevisual level
between live-image and vector graphics, it does take place
between the stored images, the vector graphics and the live-
movement of the performer within the performance space.
Again mixed reality: A realtime element being superimposed
on and interacting with a stored element.

4.0 WHERE EFFICIENCY MATTERS

The abbreviation Q-bic[9] stands for * belt integrated compu-
ter’ system which is a compact low-power computer system
designed by the Wearable Computer Lab at the ETH Zurich.
The mainboard of the computer as well as it extension board
are connected viaflex cable and are housed in the buckle of a

Figure 5. A transparent view of the Q-bic system. The
main board (facing) consists of an X-Scale 400 MHz processor,
256 MB SDRAM, 32 MB flash Memory; the extension
board, located behind the main board, consists of a bluetooth
sender and receiver, 2 USB Host & Client Ports, GPIO Pins
and an External Flash Slot. To the far right of the illustration,
one can see the flat battery enclosed in the belt.

belt on a docking board from which al needed connection
coming from the system are wired out into the belt to various
pointsaong thewaist, providing aunique strategy for the con-
necting peripherals.

The GoingPublik Software runs on the open source system
“Bluebottle’[10] that is being developed at the Institute for
Computer Systems at ETH. The Bluebottle system is based
on the Active Object System kernel (Aos)[11], alean multi-
processor kernel developed in the spirit of the ETH Oberon
Project. It provides a runtime environment for the Active

Oberon programming language] 12], which directly supports
active objects, objectsthat aretightly coupled to threads. Above
the kernel a flexible collection of modules provide generic
abstractions for devices and services, for example file sys-
tems, user interfaces or networking. The Aos kernel is cur-
rently implemented for Intel 1A32 and StrongARM-based
computers.

Thesimplicity of alean system makesit anideal platform for
experimentation and development. Without unnecessarily
complicated and obscure Application Program Interfaces
(API), the programmer canimmediately beginto productively
implement the desired application programs and finish larger
projectsin ashort and closed period of time. Type-safety and
automatic memory management remove a big class of poten-
tial hard-to-find programming errorsthat are common in con-
ventional systems. For the GoingPublik project, the Bluebot-
tle system directly runs on the Q-bic hardware without any
layers beneath. The small system size allows storing all the
required images and data for the GoingPublik project in the
system memory. The entire analysis of sensor data and the
rendering of the matrix display are comfortably donewiththe
available CPU power of the Q-bic system, thus creating an
efficient and completely mobile solution.

5.0 GOOD BYE OFFICE, HELLO WORLD!

Removing the desktop from desktop computing leaves the
system devel oper confronted with new and different problems
of interfacing and the user with new skills to be mastered.
Theflat surface used to support traditionally interface periph-
erals such as a mouse and a keyboard has been removed and
on account of this negation, the stationary computing para-
digm has also been banished. Simply put, not only has the

@

Figure 6. A diagram illustrating the hardware setup used in
GoingPublik. The Q-bic system is depicted at the center.
Starting from the top left and going clockwise are SV-6 display
glasses from MicroOptical, the TCM-50 3d Compass
Sensor from PNI Corporation, the GPS device from
Socket (not used), a Screenshot of the main window of GP
Software written by Thomas Frey (CH) and lastly the
SPV E200 SmartPhone used for interfacing.



computer disappeared from sight through miniaturization, but
the concept of ‘office space’ has been enlarged to include all
inhabitable spaces. Due to such trends, the world is slowly
becoming a ‘ networked living office space’.

Of course, this type of remobilization of the human being
brings with it a necessary rethinking of the design and use of
computer interfacing. Emphasis must automatically be placed
on efficient system design, |ean software, secure wirelesstech-
nologies and networking and the ergonomics and ruggedness
of wearability. By adding to the list, the use of conductive
clothing and smart fashions in order to blend the extraordi-
nary into the ordinary of ‘working street life’, the system de-
veloper comes up with avision (if only aglimpse) of technol-
ogy for the computer user in the 21st century.

5.1 Radical methods of Approach

Having to provide a comfortable substitute for desktop space
interaction has not been an easy task nor has it been com-
pletely successful. Working toward a viable system for the
project GoingPublik has more than proved this. Although per-
sonal display systems have made much progressin providing
the user with alow profile viewing system which can be used
comfortably for alimited period of timein most any working
environment, the user has had to adapt back to asmall screen
viewing area and this using only one viewing eye to do so.

The user here is being faced with a partial handicap; the sys-
tem developer with what might be termed lightly as an inter-
esting challenge. New interface designswhich take these handi-
caps, or perhaps better put ergonomic limitationsinto consid-
erations have been implemented for use in the GoingPublik
project. They have helped the user in general to be adaptive
and no longer see the situation as handicapped.

However, since wearable computing has discarded office space
interfacing, the designer must begin by thinking differently
and propose radical measures and not adaptive ones. The in-
terface method in the GoingPublik project suggests such radi-
cal measures. Utilizing a SmartPhone equipped with a.net[ 13]
API implemented to function as a more practical device in
conjunction with wearable systems, allows the users to use
the joystick of his cell phone (soon all cell phones will be
smart) as a 2d mouse and the buttons as a control areasending
program commands wirelessly. We are still confined to the
telephone terminal design, but its use lies closer to a correct
adoption of agiven evil, rather than to an ergonomic abuse.

The SmartPhone's use coupled with the implementation of
non text based Graphic User Interface (GUI) on the software
side such aseasily targeted, ‘ Pie-Menus| 14]" and not the typi-
cal text menu buttons associated with desktop interface mod-
els, makes for much easier control of program parameters
without eyestrain or cumbersome hand movements in a mo-
bile and hectic situation such as that of the performers in

GoingPublik. Thinking even further, an sms scripting func-
tion, that isreally a‘short’ one, might be implemented to con-
trol more complex settings demanded by the program run-
ning. Examplesof such in GoingPublik would be settings used
to interact with the image score library or when the coordi-
nates of the performance space have to be designating by the
performer.

6.0 MACHINE STRATEGIES FOR COMPOSITION

As stated above and repeated herefor the sake of clarity, all of
the performers involved in the performance of GoingPublik
are equipped with abelt integrated wearable computer, aGlo-
bal Point System (GPS) receiver connected to the seria port,
a three dimensional digital compass communicating to the
computer using wireless bluetooth[ 15] technology and one of
two possible input devices - a SmartPhone or an airborne
mouse. A high resolution head-mounted display with a small
screen area of 640 x 480 pixels connects the viewer’s eye to
the activities of the software running on the computer.
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Figure 7.The ‘pie-menu’. To activate the menu, the performer
presses down the joystick of the Smartphone. Moving the
Smartphone’s joystick in any one of four directions selects one of
the four options that can be chosen with the menu. Menu options
can open new sub pie-menus to allow for more options. A
selection sequence through a number of sub-menus results in a
movement sequence that can be remembered as a
gesture, making selection go easily and quickly. Note: The
pie-menu depicted here is used for selecting a play position
from the GPS simulator used for inside performances.

The wearable computer is the central point of the setup, be-
cause its function is to analyse the input from the sensors to
calculate and render the realtime score that is presented in the
head-mounted displaysfor interpretation by themusician. The
input device is used to set the initial settings of the program
and to make changes to the software during the performance
if needed. For example in case of dead locking in which the
performer might have to adjust the settings before joining the
action again.



6.1 Sensor & Software Strategies: Lines & Images

The position of the performer determined by GPSvalueswithin
the perimeter in which the performance takes place, influences
the positions of the lines used to indicate the sonic domains of
frequency and time. The compass heading of the musician
measured in eight positions decides which of one of four im-
ages should be used for interpreting the score. Single images
arerendered at the poles of the compass and the images over-
lap with one another outside of these positions.
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Figure 8. A schematic showing the relationships between
the sensor systems and the component packages of the GP
software. The elements depicted within the rectangle are
the software components, the elements depicted to the left are the
sensor systems and the elements depicted to the right are those
drawn into screen areas of the display glasses.

Compassvariablesfor pitch and roll determinethe degree and
direction of distortion of the image and the walking speed of
the performer measured by GPS information resizes that im-
age, either by enlarging it up to 200 % or reducing it back
down to its original size of 100%. The image content forms
the symbolic, notational base of the score. Through continu-
ous, real time manipulation, whose degree of effect isdirectly
controlled by the performer, new possibilities of interpreta-
tion of aconscioudy limited palette of compositional elements
continuously emerge.

6.2 GPS Data Flow

The GPS dataisfirst sent from the GPS sensor system to the
‘GPS-Analyser’ which then returns a set of normalized coor-
dinates, an averaged speed-level and the time amount spent at
that speed-level. The normalized coordinates are sent to the
‘Info-Viewer’ for display and to the ‘Matrix-Transformer’
which calculates the geometric structure of the score matrix
and drawsit into the ‘Matrix-Viewer’ for display, thus defin-
ing the rhythmic structure and the pitch range for the performer.
The speed-level and time-spent values are sent to the ‘GPS
State-Engine’ that controls a set of * Stop-Icons' and a set of
‘Go-lcons' to regulate the performer’s speed and to change
the tempo of the conduction-line. The speed-level isalso sent
to athe‘Image-Transformer’ that resizestheimagein relation
to the speed-level.
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6.3 Compass Data Flow

The compass data consists of values for heading, pitch and
roll. Thevalue for heading isfirst sent to the ‘ Image-Library’
that selects an image out of a library of four. The translucent
overlapping of imagesisalso dependent on the heading value.
The valuesfor ‘pitch’ and ‘roll’ are sent to the ‘ Image-Trans-
former’ that stretches the selected image in proportion to the
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Figure 9. A flow chart showing the selection process for
modification icons that takes place when the conduction line
switches to a ‘new page’. The ‘stop’ and ‘go’ icons are
modified following more stringent rules involving the speed
level within a 30 seconds sliding window, the time the speed
level was held and a random component. By following the
diagram from top to bottom, one can easily come to understand
how a decision determined using simple probabilities.



intensity of these values. The selected image, appropriately
stretched in accordance with the compass values and resized
in accordance with the GPSvalues, finally makesitsway into
the ‘Matrix-Viewer’ for display to be interpreted by the per-
former in relation to the geometric structure of the superim-
posed matrix. The compass datais also sent to the * Compass-
Analyser’ that notes heading changes over time. This infor-
mation is sent as another parameter to the state engine that
controls a set of ‘Modlcons which determine how phrasing,
or inwhat manner the performer should read through the score.
The choice of Mod-Iconsfinally appearsinthe‘lcon-Viewer’
for display. The GPS State-Engine will also determine how
often or if the Modlcons will change.

6.4 Sensor & Software Strategies: Icons

Apart from the parameterization being carried out by the do-
main vertices of the matrix system, the RSS provides the per-
former with a second set of compositional elements by sug-
gesting and even sometimes demanding certain actions of the
musician. These* hints areintheform of three groups of icons
located above the score area at the top of the screen. Depend-
ing on the musicians walking speed, the time spent doing so,
and a weighted random component, two of the icon groups
suggest and if ignored demand speed-ups or slow-downs and
related actions to help realize these changes artistically in or-
der to integrate the performer’s environment sonically into
the work.

Based on the rate of heading change, walking speed and a
weighted random component, the system al so suggests or de-
mands in form of defined icons (Modlcons), how the scoreis
to beread through by the performer. The rel ationship between
speed to styles of interpretation has been determined in soft-
ware by borrowing aesthetic concepts of laying stone paths
found in Japanese gardens. By drawing such aparallel, it was
possibleto generate and control parametersfor what might be
termed ‘style': These are PHRASE (the division of the mate-
rial presented in the matrix into units), PATH (the form of the
curve used by the performer to read through the material pre-
sented in the matrix) and PLAY (the degree of thickness in
playing that the interpret should use while reading through
the material presented in the matrix).

Here the movement of the eye over the image from left to
right and through the matrix system is confined by the above
series of phrasing rules which the performer must follow pre-
cisely. By doing so, contrapuntal differences between the per-
formers are brought about, so that ‘sonic windowing' is cre-
ated through which unoccupied audio space can be guaran-
teed to all performers participating.

7.0 TECHNOLOGY, ART OR WAR?

Considering the origins of the sensor systems used in the
GoingPublik project, one may conclude that most research
and development programs bear fruit for the military and not
for the museum. If the arts should play arole in the develop-

ment of such technologies, such as GPS, 3d compass sensors,
head up displays etc. - all of which are standard issue for to-
day’s high tech combat soldier- this role would only be to
sweeten the image of the companies which produce such de-
vices and such arole would only take the smallest percent in
the finance plans of such companies.

Figure 10. Many Renaissance artists such as Da Vinci
and Michelangelo, whose interests extended into
non-artistic matters, were not only active as painters and
architects, but were often employed as engineers. Depicted
in the illustration is one of Da Vinci’s sketches of a project in
which he applied his knowledge of mechanics to his duties as a
military engineer. Judging from the illustration, Da Vinci
was particularly interested in notating all possible projectile
paths dependent on mortar angle. Today, we know this
to be the basic idea behind modern turret guns.

Joseph Weizenbaum[16] , the famous computing pioneer and
critic, believes that it is not possible to develop technology
without having such development be an integral part of the
defence industry. He was quite frustrated when he became
aware of the*hidden agenda’” at theMIT Medialab[17]. How-
ever, pragmatically seen, it doesn’t really matter so much if
technology is pushed with the primary intention of increasing
military power and ‘misused’ for peaceful purposes, or when
turned around, whether it was created with the primary inten-
tion of supporting civil applications and maliciously used for
war. Certainly, quantum physics has not been invented with
the goa of building atom bombs and no mobile phone has
ever been produced with the intention of providing a killer
with an instrument of detonation[18]. At last, the sheer exist-
ence of ingtitutions like the Media lab amongst other such in-
gtitutions is undoubtedly an asset to the world.

We may conclude here, that technology is an integral part of
our modern society and assuch, it unavoidably doeshave posi-
tive as well as negative consequences (or better put, conse-
guences that we consider as positive and conseguences that
we consider as negative.) Technology is just one manifesta-
tion of the polarity of our earthly life and we better accept it as



a challenge. As Albert Einstein[19] predicted, warfare has
reached a deadly zenith[20]. Modern wars are now fought as
computer games and from an abstract distance making it easier
to ‘fireand forget’. GoingPublik isawork of art whose reali-
zation would not be possible without defense technologies.
However, the project does pose the question to the viewer
whether artistic output is just war in disguise or whether war
might be art in different clothes.

8.0 CONCLUSION

GoingPublik is an example of a work employing digital and
related media. At its base, digital art is no more and no less
than the creative application using computers and at the heart
of working with computers is teamwork. Critical pointsin
the creative process between individuals involved occurred
when any one of us crossed into another domain not their
own, thus being forced to share and acquire knowledgeto con-
tinue working. The project’srealization stands therefore asa
record of a collaborative partnership between practitioners
from different backgrounds.

After we became established as ateam, the focus of creativity
was placed on the cognitive process of creating the tool to be
used in the work itself. Once that which was intended as a
goal had been reached and the tool was in use for a specific
purpose, the experience of working with that tool wasbelieved
to be usurped into the collective knowledge of the performer
using it. As a consequence, it was felt that any experience
made using such a tool to develop creativity through cogni-
tive processes could hardly be eradicated and that learned
would manifest itself as part of the conceptual repertoire of
the performer, which of course can and will be communicated
further with or without the ‘tool’ to others through the crea-
tive act. The result thereby producing applicability in other
creative domains.

The effectiveness of the tool itself was believed to stand in
direct relationship to the results obtained by using it, because
if new cognitive processes bring about changes in percep-
tion, then theses changes can then be measured in the degree
in which the artist has discarded, at least in part, his or her
general tendency in style, content or method. He or she being
coaxed by the tool to bring about something new and outside
of their own ‘beaten path’.

After the team had accomplished the task of creating the tool
and not until the performance of GoingPublik was on the gen-
der, did it become apparent to the artist that the work was
over. In simpleterms, it was the path taken and not the goal
reached which seemed the most important aspect of the work
and isthe single most aspect that was appreciated and will be
remembered by all.

The shortest poem intheworld stems from the boxer Moham-
med Ali[21]. It reads “ME:WE". | believe that collaborative

work between scientistsin general is aways has always been
‘“WE', regardless of who has taken the privilege to take credit
for work done. With artists or with artists in collaboration
with scientists, the artists always seemsrel uctant to begin with
theME’, but astimegoeson the artistsrealizes, either through
alack of knowledge, time or finances, that he or she can not
accomplish the task as an isolated figure. The ‘WE’ of the
project slowly becomes apparent and the ‘MINE’ of the artist
becomesthe ‘OURS' of the world.

This part of the paper has served its purpose in documenting
the accounts of the practices of those individuals as well as
well letting the reader reflective over the collective practice
of the collaboration.

From the technical point of view, the project showed again
how the superiority of lean runtime systems stands over more
complex heavy weight systems like Linux when it comes to
adaptability and flexihility. It was possibleto port the required
kernel and 10 functionality for the Bluebottle system onto
the new wearable Q-bic computer within less than one pro-
grammer month of work (Bluebottle Portation). The same IO
support level isstill a‘work in progress’ for the Linux system.
The GUI framework of the Bluebottle system could be easily
extended to support Pie-Menus as an interaction facility on
the wearable computer.
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